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REVIEW ARTICLES

The value of ultrasound in preirradiation work-up

ATTILA ARTNER, M.D.

Department of Gynecologic Oncology, Saint Stephen Hospital, Budapest

INTRODUCTION The pathways of spread of cervical and endo-
metrial carcinoma form the basis for the system of staging.
The purpose of any staging system is 1o provide a standar-
dized means of assessing severity and extent of disease, which
in turn should help guide patient management. Staging should
also provide a means of assessing prognosis. A standardized
system allows more scientific comparison of different methods
of treatment as treatment strategies evolve. In the absence of a

surgical specimen and surgical exploration, the extent of |

tumor spread (stage) must be established based on findings on
physical examination as well as simple and sophisticated radio-
logic tests. In order to standardize staging between different
institutions and take differences of availability of equipment
and tests into account, only limited test are “allowed™ as part
of the staging process (inspection of cervix and vagina, colpos-
copy. biopsy, endocervical curettage, conization, hysteros-
copy, chest radiography, skeletal radiography, intravenous
urography, barium enema, cystoscopy, sigmoidoscopy ),

When discussing diagnostic tests, it is common o concentrate
on the sensitivity and specificity of the test. It is therefore
important o make clear the definition of these terms. When
results of imaging tests are correlated with histopathologic
findings, the results of these wests can be classified into one of
four categories: True positive, (TP) (the test is positive and the
pathologic evaluation is positive), False positive, (FP) (the
test is positive and the pathologic evaluation is negative),
True negarive, (TN) (the test is negative and the pathologic
evaluation is negative), False negative, (FN) (the test is nega-
tive and the pathologic evaluation is positive). The sensitivity
{SN) of a test is the probability that the test will indicate the
presence of an abnormality given that the abnormality is pre-
sent. Therefore SN=TPHTP+FN). The specificity (SP) of a
test will indicate the abseace of an abnormality given that the
abnormality is not present. Thus, SP=TN/{TN+FP).
Therefore the sensitivity and specificity of a test predict the
outcome of the test based upon whether an abnormality is pre-
sent or absent,

Adidress correspovidence o

Attila Artner, VLI

Department of Gynecalogic Oncobigy

Saimt Srephen Hospital

1184 Budapest, Nagywirad wér L., Hungary
Pl (36 13 206 0350 Fax (36 1) 215 9502

However, when therapeutic decisions are made based on the
[ results of a given test, it is more appropriate to discuss the pre-

dictive values of the test. The positive predictive value (PPV)
‘ of a test is the probability that an abnormality will be present

given that the test is positive, that is, PPV=TP/TP+FP).
| The negative prediceive valwe (NPV) of a test is the probability
| that an abnormality will be absent given that the test is nega-
tive, that is, NPV=TN/(TN+FN). Therefore the PPV and NPV
predict the presence or absence of disease based on test results,
When applicd to the staging of cancer, an ideal imaging test
should therefore have the following characieristics: 1) near
100% NPV, and/or near 100% PPV for those findings that
result in a significant change in treatment modality, 2) be readily
available o the general population, and 3) be reproducible and
not highly operator dependent. Acenracy=(TP+TN ) Total
numiber of examinations.

CERVICAL CARCINOMA  Most paticnts with microinvasive cervi-

cal carcinoma can be treated with simple hysterectomy,

Paticnis with carly invasive cervical carcinoma have several
| treatment options (radiation therapy alone, radical surgery
| alone, or combined radiotherapy and surgery). Patients with
| FIGO stages 1lb, 111 and IV are usually treated with radiation
: therapy.

DISTINCTION BETWEEN THE SUBTYPES OF CIN AMND BETWEEM CIN AMD
MICROINVASION  can only be made based on histopathologic
findings. A normal ultrasound (US) and magnetic resonance
imaging (MRI) appearance requires further investigation to
exclude carly invasive disease (1),

PARAMETRIAL INVASION  The next important step in the staging of
| eervical carcinoma is the determination of the presence or
absence of parametrial invasion. This distinction is crucial
because patients with parametrial invasion are usually candi-
dates for radiation therapy. Transrectal ultrasound technigue
can be used to demonstrate the cervix and parametria using a
standard radial rotating transducer 10 produce axially oriented
images. Yuhara and his co-workers (2) performed this tech-
nigue in 180 cases of stage IB, 1A or 1B uterine cervical
cancer. Increases in the parametrial length, width, their product
and internal echo intensity as well as shift of the cervix to the
side of more severe induration were demonstrated. A para-
| metrial echo wider than 1.0 cm indicates parametrial indu-
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Table 1. Parametrial infiliration by cervical carcinoma
assessed by transrectal radial ulirasonographic scanning,
according to different characteristics. Total: 180 patients (2)

SM%l  SPI%) PPV NPV
Mass formation 15 100 100 Q0
Parametrial iregularity 52 41 26 88 |
Internal echo disorder 50 47 1 g8
Owerall 39 &3 37 B7 I
Crerall occurocy: 60%
Shd=Sansitivity SP=Specificiy PPY=Positive predicive volue MNPV=MNegafive

predictive volue

ration and suspicion of parametrial infiltration. Mass formation
on sonography had a 15% SN, 100% SP, 100% PPV, 90% |
NPV, irrcgularity of parametrial margin had a 52% SN, 41%
SP, 9.6% PPV, 88% NPV, disorder of intemal echoes had a
509 SN, 47% SP, 19 PPV, 88% NPV. Overall sensitivily
was 39%, specificity 63%, PPV 37%, NPV 87%, accuracy
605 (Tahle 1). A prospective study by Cobby et al. (3) com-
pared the findings of endosonography, CT and MRI in 37
patients with invasive carcinoma of the cervix. Pathological
correlation was available for 20 patienis (13 stage 1B, 2 1IB, 4
HIB, | IV). Unlike Yuhara et al. (2), they found supporting
previous findings (4) that on endosonography the parametrial
morphological appearance is supenor to parametrial measurement
in determining parametrial involvement. It can be difficult 1o
separate the parametrium from the edge of the cervix and vari- |
ations in parametrial width with parity and inflammation have

also been described. |

With combined radial and sagittal scanning tumor volume can
be calculated which is important for trestment planning and
prognosis (3, |

On MRI examination if the low signal intensity ring of cervical |
stroma is preserved, then the tumor is confined to the cervix |
{6, but in the presence of full thickness stroma invasion it is |
not possible to exclude microscopic parametrial spread. Para- |
metrial involvement is shown by irregularity of the cervical
margins associated with full thickness disruption of the low |
signal intensity stroma and abnormal signal or mass in the
parametrial region. MRI in the sagiual plane is useful for
showing vaginal wall involvement, extension into the body of
the uterus or forwards to the bladder wall (7). In those 20
patients having pathological staging available, examination
under anesthesia (EUA) agreed with the pathological staging
in 17, understaging 3 patients. Endosonography agreed with
staging in 19, understaged 1 (stage IV}, CT in 16, understaged
2, overstaged 2, MRI in 18, understaged 1, overstaged 1 pati-
ents, Overall accuracy for EUA was B5%, for endosonography
954, for CT 80%, for MRI 90%, respectively,

| wAGINAL PELVIC SIDEWALL, BLADDER, AMND RECTAL INVOLVEMENT

The
ability of MRI 1o determine accurately vaginal, pelvic side-
wall, bladder, and rectal involvement in patients with cervical
carcinoma has been evaluated in a limited number of studies.
In one study (7) the bladder wall involvement was well
demonstrated by MRI in one patient with stage IV discase.
From our experience, it appears that the NPV of endosonog-
raphy is high in the context,

LmpH MoDES  MRI signal characteristics of lymph nodes have
not been shown to be useful in determining the presence or
absence of metastatic disease, MRI, CT and sonographic
imaging relies on detection of enlargement of lymph nodes to
predict involvement by metastatic disease. The presence of
metastatic disease in superficial enlarged nodes might be
deteeted with flow measurements.

EMDOMETRIAL CARCINOMA [maging modalities have their great-
est utility in evaluating patients with histopathologically
proven endometrial carcinoma. The greatest part of endometrial
carcinoma patients will have stage 1 disease at the time of
diagnosis. The two major prognostic factors affecting thera-
peutic decision and survival are wmor grade and depth of
myomeltrial invasion by the tumor. In the pretreatment work-
up, tumor :_1'111:, can be evaluated by pathologic examination
of the [ and C specimen of the uterine cavity,

DEPTH OF MYOMETRIAL INvASION  Depth of invasion can however be
estimaied preoperatively only by performing imaging studies.
In patients unfit for surgery, knowledge of degree of myomet-
rial involvement is essential for planning radiation therapy (8).

MR! examinations appear to have an accuracy of 75% and
95% in distinguishing superficial from deep myometrial in-
vasion (9-13).

These studies show that an intact junctional zone between
endometrium and myometrium has an almost 100% NPV in
excluding myometrial invasion, and that segmental disruption
of the junctional zone has an almost 100% PPV in detecting
myometrial invasion. Most patients with endometrial carcinoma,
however, are postmenopausal and uterine zonal structure 15
usually diminished. Cenain wmors have a polypoid appearance
{143, with considerable size, distorting the zonal anatomy of
the myometrium, giving way not to assess correctly the depth
of invasion. The only solution is provided by assessing
appearance of endometrial/myometrial interface: in case of
irregularity invasion is highly probable, when this interface
appears linear, no invasion is suspected to be present. NPV of
near 100% is found assessing cervical involvement by tumor
in MR studies, however positive MR dita are limited regard-
ing the much smaller number of patients with cervical
involvement. Evaluating stage 111 and TV disease patients,
MRI seems to have a high NPV for determining advanced
disease, PPV is more difficult 10 evaluate due to the small
number of stage 111 and 1V endometrial carcinoma patients.
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Transvaginal sonography proved to be superior to the trans-
abdominal scan in the evaluation of the local extension of
endometrial carcinoma regarding myometrial invasion (15-19).
Obata et al. (20) used comparable results using radial scan-
ning of the uterine cavity, measuring both degree of myome-
trial invasion and tumor volume. In the study of Fleischer et
al. (21) subendometrial halo disruption was used as a sign for
myometrial invasion. However, similarly to MRI, inaccuracy
is due to distortion of endometrial cavity in patients with large
polypoid tumors and fibroids. The number of patients partici-
pating in the studies is rather small to draw significant conclu-
sions regarding sensitivity and specificity. Number of partici-
pating patients, accuracy of the test, ultrasound imaging
modalities are summarized in Table 2. In our series (23) of 69
patients with endometrial carcinoma an overall 98 % accuracy
wiss achieved assessing depth of myometnal wemor invasion.

Table 2. Accuracy in the assessment of depth of myometrial
infiltration in endometrial carcinoma according to authors
and techniques

Ultrasound in preirradiation work-up
Table 3. Assessment of depth of myometrial involvement
in-endometrial carcinoma by transvaginal sonography,

compared to pathological results using 3 classes of depths
of myometrial invasion (23)

Pathology Transvaginal sonography
No mycr  Inner halt  Outer half  Toital
metrial
invasion
Mo myor Q i 0 10
metrial
IMasIon
Inner half 4] 28 0 28
Outer half #] O 31 31
Total Q 29 31 &%

Accwocy: 68/69= 08%

AR Teshn ?;f;:j?’{ﬂsz;l] e Table 4. Assessment of presence of cervical infiltration (23)
Oboala, et ol. (200 RS  26/32 (81) 1985 Transvaginal sonography
lehtovina, et al [22) TAS 19/24 [79.3) 1987 | Pathology infiliration no infillration  Total
Fleischer, et ol [21) TAS 16/20 (80) 1987
Caocciotore, etal. {15} TVS 20/23 [B7) 1989 infillration & 3 )
Sohakian, et al. (18] TVS 16718 (8B.8) 1991 no infilration O &0 (28]
Arner, et al. (23] TVS 68/69 (98] 1994

Total 6 63 &9

[RS=Intrautering Redial Scanning TAS=Transabdeminal Sonagraphy

TWi=Tronsvaginal Scnogrophy TPaTue postive  Th=Tise negative
Tolol=Teal number of potients exomined

The inner half of myometrium was involved in 28 patients,
the outer half in 31, and there was no myometrial invasion in
10 cases. The corresponding values for ultrasound were 29, 31
and 9 respectively. There was only | false positive and no
false negative results. The concordance between the sonograph-
ic and histological findings is significant (p<0.001). In the
only woman with a false positive result sonography depicted
irregular interface between the endometrium and myometrium
i Table 3).

DEPTH OF CERVICAL INVASION  Data regarding assessment of depth
of cervical invasion by endometrial carcinoma are too small,
due to the fact that most patients having histological proofl of
this disease appear to have stage | disease after laparotomy
specimen evaluation, Those false negatives on sonographic
evaluation appeared to have microscopic invasion of cervix on
histological examination (15). In our series (23) of 63 cervical
sonography studies sonographically no sign of tumor invasion
was observed. However on histological review, 2 of these were
found 1o have only microscopices cervical invasion by the endo-
metrial tumor, and in one histology demonsirated discase ex-

tending low to the inner cervical os, and was considered invol- |
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False nagatives
- 2 cosas showed microscopical imolvement
— 1 cosa showed umor extended low o the inner cervicol os

| vement of the cervix. There was no false positive finding in

this study (Table 4). Sensitivity, specificity, negative predicti-
ve value, positive predictive value of determining cervical infili-
ration are demonsirated in Table 5.

Table 5. Assessment of cervical involvement by endometrial
carcinoma (23)

Specilicih,r 100%
Sensitivity 66%
Megoative predictive value 5%
Pasitive predictive value 100%
Accuracy Q5%
CONCLUSIONS

Intracavitary ultrasonography shows a high accuracy rate in
determining parametrial involvement in cervical carcinoma.
Intracavitary sonoghaphy is able 10 assess myometrial and
cervical invasion rate by endomeirial carcinoma at high
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concordance with pathological results,

- Ultrasonographic examination shows a high NPV when
assessing bladder and rectal wall infiltration by cervical
cancer, therefore, a negative study means a great probabili-
ty that the organ examined is free of tumor.

—  However, size and shape of lymph nodes on ultrasono-
graphic evaluation do not carry a specific sign for the pre-
sence of tumor tissue, color Doppler studies show a
promising way of detecting neoplastic growth via detecting
neovascularisation in enlarged lymph nodes.
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Brachytherapy for pediatric malignancies

ALAIN P. GERBAULET, M.D.

Department of Brachytherapy, Instinu Gustave-Roussy, Villejuif

INTRODUCTION Knowing the advaniages of brachytherapy
based on the experience acquired in adult patients, the question
is, is it feasible 1o use brachytherapy in childhood neoplasms?

The objective of this leciure is to try to demonstrate the rele-
vance of this kind of irmadiation procedure concentrating on

— the different technical aspects of interstitial and endo-
cavitary brachytherapy,

— the comparison between low dose-rate (LDR) and high
dosc-rate (HDR) brachytherapy,

the results according to the main wmor sites in which
brachytherapy can be used 1aking into account the literature
review and more particularly the experience of the Institut
Gustave-Roussy.

BRACHYTHERAPY: DEFINITIONS, RULES By delivering a high dose
of radiation o a well defined volume with a low dose o the
surrounding tissues, brachytherapy allows an elevated local
tumor control with an acceptable rate of complications.
According to the different ways 10 implant patients, two kinds
of brachytherapy are generally defined:

imerstitial brachytherapy in which radioactive sources are
implanted inside the tumor tissues 1o be iradiated

= endocavitary brachytherapy using a natural cavity of the
human body in which radioactive sources are introduced in
contact with the wmor tissues 1o be irradiated.

For brachytherapy it is necessary to have knowledge of the
tumaor volume (o be treated and the tolerance of the surrounding
normal tissues. Rules of an implant sysiem must be respected
in order 1o achieve a homogenous dose distribution. It is also
important that the brachytherapy implant should be well wle-
rated by the child. Hospitalisation will be necessary when
using LDR brachytherapy. Radiation exposure to medical siaff |
and visitors will need 10 be minimised. .I
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To achieve these different objectives, modern brachytherapy is
based on the use of afterloading systems (plastic tubes, guide
gutters, hypodermic and guide needles, silk threads, catheters,
templates, endocavitary applicators) miniaturized sources (iodine,
cesium, iridium), remote afterloading machines, computerized
dosimetry.

All these systems are used daily in adult patients and of course
can be adapted to children. Before deciding on brachytherapy,
it is quite necessary to know the volume to be implanted and
to determine if it is possible to implant this volume, respecting
the rules of a system. In case of negative response, the physician
must be reasonalbe enough to accept that brachytherapy is not
an option.

CUMNICAL DATA Pacdiatric brachytherapy is rarely practised. but
in sclected cases, taking into account the experience acquired in
adult patients, has it a definite benefit? Can brachytherapy
combined with other modalities allow surgery 10 be more con-
servative with better functional resulis? Can we, with brachy-
therapy, decrease the complication rate as we observe with
cxlernal beam irradiation?

To try to answer these different questions, it appears from the
published literature, that paediatric brachytherapy is practised
relatively rarely. As Plowntan (1) said: "This is partly because
of the extensive nature of many pacdiatric lumours... availabi-
lity of electron beam facilitics... relative lack of pacdiatric
brachytherapy experience by radiotherapists”, Along with these
factors, 1t would be necessary 1o add that the high chemosensi-
tivity of many neoplasms in children and the very imponani
progress made with new drugs, and also the fact that many

| pacdiatricians are concerned with radiation therapy complicati-

ons and sequellac. All these factors explain the few cases of
children, presenting with cancer treated with brachytherapy.

So 1o try determining different tumor sites which can benefit
from brachytherapy, we will describe firstly our own experience
to be compared to the literature data in the discussion.

THE INSTITUT GUSTAVE-ROUSSY EXPERIENCE
pOPULATION From 1972 1o 1990, 127 children were treated with

| brachytherapy in the Institut Gustave-Roussy. During the same
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period, 13 cases of retinoblastoma received intra-operative
brachytherapy but they are excluded from this retrospective
study. The main tumor sites are pelvis (57%), head and neck
(33%), other soft tissues sarcomas (10%) and the pathological
distribution shows rhabdomyosarcoma (53%), clear cell (27%),
others (20%). The majority of the tumors treated were non-me-
tastatic 1o distant organs.

TREATMENT FROTOCCL The primary aim of any treatment is to cure
and, particularly in young patients, 1o try to preserve function
and avoid radiation sequellac. So for pelvic cancers, radical
surgery like prostatectomy, cystectomy, hysterectomy or
pelvic exenteration have sometimes 1o be performed as first
line treatment: however, our challenge was to find a way of
preserving the sexual life, the hormonal function and perhaps
even, the potential fertility of the cured child.

For all histological types except clear cell adenocarcinoma, the
treatment was a combination of chemotherapy, surgery, brachy-
therapy and, in some cases, external radiotherapy. For clear
cell adenocarcinoma, the treatment combined conservative
surgery and brachytherapy with extemal radiotherapy in some
cases. For all wumors the type of surgery varied depending on
the tumor's location: tumor resection, lymphadenectomy,
ovarian transposition or intraoperative brachytherapy. Further-
more surgery played a major role in case of local failure.

Chemotherapy was used, as usual for chemosensitive tumors,
o reduce wmor volume in localized cases to make them
accessible to brachytherapy, and to prevent distant metastases.
Except in clear cell adenocarcinoma which is not a chemo-
sensitive tumor, chemotherapy was essential in this combined
treatment. It was mainly used at the beginning with an average
of six courses. Different combinations of drugs were pre-
scribed according to the histological types. In malignant
mesenchymal tumors, prior to 1984, VAC (Vineristine, Acti-
nomycin D and Cyclophosphamide) and VAD (Vingristine
and Adriamycin) protocols were used. Then Hosfamide re-
placed Cyclophosphamide (IVA protocol). In germ cell tumors
(including Yolk sac), the MAC regimen (Methotrexate,
Actinomycin D, Cyclophosphamide) was replaced at the same
period by new active combinations with Cisplatinum,
Vinblastine and Bleomycin. For patients with a high metastatic
risk this chemotherapy was continued after the brachytherapy
for a mean time of one vear.

External beam irradiation was not routinely prescribed, the
radiotherapy modalities were brachytherapy in 90% of the
cases and combined brachytherapy-extemnal beam irradiation in
10% of the cases. The indications for external radiotherapy
were essentially bulky and extended discase and/or nodal in-
volvement,

BRACHYTHERAPY
Generalities In 74% of cases, LDR brachytherapy was, combin-
ed with other therapeutic modalities, the first line treatment;

while in 26% of cases, the brachytherapy was prescribed for
recurrence as a salvage treatment.

For brachytherapy, the adilt techniques-adapted for chifdren
were used. The afterloading systems were essentially plastic
tubes with sometimes guide gutiers, silk wires andfor hypo-
dermic needles for interstitial brachytherapy; for endocavitary
brachytherapy, moulded personalized applicators were used in
all cases. Iridium 192 sources were employed in the vast ma-
jority of the cases, Cesium 137 was reserved for gynecological
applications in which the size of the mould allowed the use of
these radio-active sources with source-projectors, The dose
given by brachytherapy was between 45 and 65 Gy if brachy-
therapy was used only. If a combined treatment was made with
external beam, a boost of 15 1o 25 Gy was used. All brachy-
therapy was low dose rate (0.4-0.6 Gy/h) and the total dose
was delivered in 1 to 3 courses for gynecological tumors and
in 1 course for the other tumor sites. The computerized dosi-
metry was calculated according to the Paris System for inter-
stitial brachytherapy and according to the ICRU recommenda-
tions for endocavitary brachytherapy. For every patient a very
precise dose-distribution was obtained in term of the dose
delivered to the tumor, to the surrounding critical organs
{bladder, rectum, ovaries, spinal cord, lung...), to the nodes
and to various selected and relevant points, For all patients,
optimized three dimensional dosimetry was made,

Brachytherapy procedure examples To illustrate the practical
aspects of the brachytherapy we have chosen five of the most
common indications: a rhabdomyosarcoma of the naso-labial
sulcus, a soft tissue sarcoma of the arm, a vaginal thabdomyo-
sarcoma, a bladder-prostate sarcoma and a cervico-vaginal clear
cell adenocarcinoma.

RHABDOMYOSARCOMA OF THE nasoLagiyl suicts  The current and
primary treatment protocol of a thabdomyosarcoma is chemo-
therapy. There is no need of an adjuvant treatment if regres-
sion is complete. Conservative surgery, brachytherapy or intra-
operative brachytherapy are indicated when a complete res-
ponse is not obtained.

The brachyiherapy is mostly done by three plastic tubes after-
loaded with Iridium 192, The median wbe passes through the
bottom of the naso-labial sulcus: it is surrounded by two lateral
tubes. The distance between tubes is about 10 mm and the
length of the iridium wire varies from 15 to 30 mm depending
upon the tumor size and child’s anatomy. The delivered dose
is 65 Gy or only 55 1o 60 Gy in case of intraoperative brachy-
therapy when the surgical resection is complete. In this example,
as in other interstitial brachytherapy implants we use a low
dose rate brachytherapy delivering by a continuous irradiation
from 800 to 1200 ¢cGy a day.

SARCOMA OF THE A2v In this case intra-operative brachytherapy is
systematically performed with a conservative surgical app-
roach. After the frozen section, the plastic tubes are implanted
and according to the definitive histological exam the loading
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and the dose to deliver are decided: 1. If the resection is histo-
logically complete the indication for brachytherapy can be dis-
cussed according to the clinical, surgical and pathological data.
If the brachytherapy indication is sustained the dose is 50 Gy.
2. If the macroscopic resection is complete but the microscopic
resection is incomplete the dose is 60 Gy. 3. In case of bulky
residual disease brachytherapy can be indicated but as an anti-
cipated boost, followed by an external beam irradiation in a
larger volume. The dose of brachytherapy must be about 25 to
30 Gy, as a boost; later the external beam irradiation will deli-
ver 45 1o 50 Gy,

BLADDERFROSTATE RHABDOMYOSARCOMA Brachytherapy is indicated
for small residual disease persisting after chemotherapy. The
CT scan and MRI are necessary to confirm the indication for
brachytherapy which is applied only intra-operatively. The
first step of the conservative surgery is exploration of ab-
dominal and pelvic cavities, lymphadenectomy and if possible,
resection of the residual disease. The residual disease is mosily
situated between bladder and prostate which is difficult o
access by the brachytherapist. 2 to 3 plastic tubes are implanted
through abdominal or perineal way according to the tumoral
site. The residual disease should be clipped to enable the adap-
ted afterloading,

In spite of the residual disease, normal tissue tolerance and
histological data the dose delivered varies from 50 to 65 Gy.
The calculation of the dose distribution is based on the Paris
System rules, using a computerized system. Each time it's
necessary we do a CT scan when the plastic tubes are implanted

and before loading 1o check their position according to residual |

discase, critical organs and adapt dose distribution. Same pro-
cedure can be used in all brachytherapy implantations in adults
as in children,

VAGINAL BHABDOMYDSARCOMA After chemotherapy in case of im-
complete response the tumor volume is modified, the residual
discase is often less exophytic. Only the vaginal mould, done
under general anesthesia, enables a good visualisation of the
lumor’s topography. Fabrication of the mould, determination of
the plastic tbes inserted on the applicator which will contain
the iridium wires who's active length is chosen depending on
the site to be irradiated and the critical organs.

Adter silver seeds are inserted to determine the tmor spread,
the vaginal mould is introduced under gencral anesthesia, The
bladder and the rectum are visualised with radio-opaque cathe-
ters. Radiological controls are done and dosimetry performed
by computer. The total dose given to the umor is 60 Gy. The
rules used to decide the overall treatment time are identical o
those used for the cervical carcinoma in adult patients with a
special concern about the critical organs. If the dose received
by these organs is too high the brachytherapy is done in mul-
tiple sessions to take into account the tumoral shrinking and
adapting the irradiated volume to reduce the dose to surrounding
normal lssues.
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Brachytherapy for pediatric malignancies

CLEAR CEll ADENOCARCINGMA (0C4) Unlike the other pediatric
tumors clear cell adenocarcinoma is resistant to chemotherapy.
The different sieps of the treatment are:

= surgery with ovarian transposition and pelvic lymphade-
nectomy done by classic laparotomy or, more recently, with
laparoscopy;

= incase of positive nodes or extended disease external beam
iradiation prior o brachytherapy;

- inother cases postoperative brachytherapy.

The moulded applicator is the first step of the brachytherapy
procedure. The principles of this brachytherapy is strictly the
same as the principles of the brachytherapy of the carcinoma of
uterine cervix in adult females. One should stress the difficultics
due to the anatomy of these adolescents who mostly didn't
have a sexual experience, nulliparity with small vaginas which
are frequently malformed. Because of these aspects, the
moulded applicator, and the radioactive sources must be per-
fectly adapted case by case as well as the dose distribution,

RESULTS

SOFT BssLE saecoma Soft tissue sarcomas are divided according
to the main sites:

= for trunk and limbs (13 patients) brachytherapy was used
in 10 out of 13 patients as a salvage treatment. The 5-year
disease-free survival (DFS) was 46%, the local control rate was
61%, and a 23% grades 2 and 3 complication rate was observed,
— for head and neck thirty nine patients received combined
treatment including brachytherapy done 25 times as a first line
treatment and 14 times as salvage treatment. The 5-vear results,
according to the two different approaches, were: DFS 76% and
0%, local control 84% and 64%, severe complications 19%.

Fevs Seventy five children or adolescents were treated by a
multidisciplinary approach including brachytherapy. These
pelvic tumors are divided into: anal canal tumours, bladder-
prostatic tumours, gynecological tumours,

Anus: only 3 patients received interstitial brachytherapy, 1
case as first line treatment, 2 cases as salvage treatment, Two
out of three patients are alive.

Bladder-prostate (15 patienis): Intraoperative brachytherapy
was indicated as first line treatment in 12 and as a salvage in
procedure 3. In the first group, the 3-year DFS is 75% with a
conservative treaiment in 8 of 9 patients alive; in the second
group, only 1 patient is cured.

Gynaecological tumours: this umour site must be divided in-
to two main groups according to the pathological distribution:
~ sarcoma and yolk sac tumours: a total of 30 patients: 5
stage 1B (FIGO classification), 7 stage 11, 10 stage 111, 2 stage
IV and 6 with recurrences. The 5-year DFS was obtained in
83% of cases, with a local conirol rate of 90% but near 30% of
grade 2 and 3 complications.
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~ clear cell adenocarcinoma: thirty two young patients have
been treated in the Gustave-Roussy brachytherapy depaniment,
but only twenty eight with a follow-up more than 2 years are
reported. DES exposure was found in 64% of cases. The FIGO
stage distribution was 6 1B, 8 II, 8 III, 6 IVB. The 2-year
DFS rate is 71% with 20% grade 3 complications. A conser-
vative approach preserving ovaries, uterus and vagina, was
possible in 20 patients, one of them giving birth to a normal
child, 5 vears afier treatment.

LITERATURE REVIEW Zelefsky and colleagues (2) reported the
experience of MSKCC on 22 children treated with a combina-
tion of surgery and brachytherapy for soft tissue sarcomas.
lodine 125 was used in 7 cases, Ir 192 in 15 cases. The diffe-
rent tumor locations were: extremities in 16, trunk in 4 and
orbit in 2. Half of the patients had recurrent lesions at the time
of brachytherapy. In 68% of cases margins were positive. The
results are quite encouraging despite bad prognostic factors: 5-
year actuarial overall survival 87%, local control 68% (95%
inside implanted volume), no severe complications.

Fontanesi et al. (3-4) has reported the SICRH experience
about 58 pediatric patients implanted in 62 sites including 10
retinoblastomas (non included in our own study). Brachythe-
rapy was the only radiation treatment given in 11 patients,
boost brachytherapy was indicated for recurrent disease or second
tumor in a previously irradiated area. The discase [ree survival
was 75%. the local control 86%, the complication rate 26%.

Curran and associates (5) published his experience on 12
children who received brachytherapy for soft tissue sarcoma.
Brachytherapy was used as first line in a multidisciplinary
treatment in 8 cases, and in 4 cases as salvage procedure. The
radionuclides used were Iridium 192: 9 times, lodine 125: 2
times and Californium 252: once. Six children presented with
HAN tumors, 4 with pelvic tumors, 1 with extremity sarcoma,
and another one with a retroperitoneal umor. For this group
(first line treatment), 7 out of 8 children have maintained local
control; in the second group, only 1 out of 4 did so. Compli-
cation rate a1 2 years was minimal,

Other experiences were also published but the cases were few
in cach series. Martinez et al. (8), Plowman er al. (1), La
Quaglia et al. (7). Cherlow et al. (8), Lewis (9), Neckuskin et
al. (10) and Marques et al. (11) have published same encour-
aging results emphasizing the good local control and minor
sequelae obtained by brachytherapy when compared with exter-
nal beam irradiation,

HDR brachytherapy was performed in some cases and the
largest experience in this field is that of Nag (12-14). He
prefers HDR to LDR brachytherapy as he thinks that LDR

brachytherapy is often not practicable in children, because of
poor tolerance during the hospitalization, and also because the
risk of radiation exposure to personal and the child’s family.
Seven children (2 head and neck, 4 pelvic, 1 chest wall) were
treated by Nag er al. (12-14) in a multidisciplinary treatment
using HDR brachytherapy. The catheters were implanted intra-
operatively in 5 patients and in the last 2 patienis a custom-
made vaginal applicator was used. At 2 years all children are
alive, acute reactions look acceptable; however it may be too
carly 1o evaluate late sequelae.

conewsioN [n childhood oncology brachytherapy can play an
effective role if it is integrated in a multidisciplinary approach,
if it is based on precise and exact standards and on the use of
modern brachytherapy in adult patients.
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Adjuvant radiation therapy in gynecologic

malignancy

JONATHAN S. BEREK, M.D.

Department of Gynecologic Oncelogy, U.C.LA. School of Medicine

Los Angeles, California

INTRODUCTION Radiation therapy is used in most gynecologic
malignancies, either as the primary therapeutic modality or as an
adjuvant 1o atempt 10 improve the local control and survival of
patients who are diagnosed with these lesions. The role of
radiation is panticularly imponant as a therapeutic modality in
cervical, vaginal, vulvar and endomerrial cancer, and these will
be discussed below. The role of radiation in the treatment of
paticnts with most ovarian cancers is not as clear, and this
issue will not be reviewed.

RADIATION THERAFY FOR CERVICAL CAMCER

STAGE IB/ILA CANCER

RADIATION THERAPY AFTER RADKCAL HYSTERECTOMY The value of adjuvant
postoperative pelvic irradiation following radical hysterectomy
is unproven. While postoperative irradiation in these patients
has been shown to be associated with a lower subsequent rate
of pelvic recurrences, the impact on survival remains uncertain
(1-3)

Adjuvant radiation is typically administered 1o patients with
high-risk findings determined a the time of laparotomy and
hysterectomy. These features include histopathological findings
such as the presence of pelvic lymph node metastasis, the find-
ing of deep or extensive stromal invasion, positive surgical
margins and parametrial spread (1-5). However, the patients
analyzed in these studies were selected for their high risk
features, and it is difficult to determine whether adjuvant
radiation had an impact on survival. Interestingly, in a study
by Kinney et al. (6), a retrospective comparison of two groups
each of 60 age-matched patients with Stages 1B and 1A cervical
cancer {on¢ group received adjuvant postoperative pelvic
radiation therapy and the other did not), there was a lower
pelvic failure rate in the irradiated patients, but no apparent
impact on survival. However, the tumors were characterized
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only on the basis of tumor size, number and site of positive
nodes. While it has been suggested the postoperative irmadiation
may not work as well as primary irradiation in patients whose
tumors have high-risk variables, this has not been proven (7).

High energy photons (15-18 MV) are generally preferred
because they better spare the normal tissues (8-9). Using these
high energies, the pelvis can be treated using the four-field
technique or a anterior-posterior technique. With lower ener-
gies (4-6 MV) the four-ficld technigue should be used o mini-
mize the risk of damage to the normal tissues. A major
concern has been that irradiation after radical pelvic surgery
may be too morbid.

The data from most studies are difficult to interpret because
there are either too few patients or inconsistencics in the
method of analysis (10-14). While some authors have reported
a higher rate of postoperative intestinal obstruction, others
have not. Bandy er al. (14) reported a higher rate of bladder
dysfunction in those irradiated after hysterectomy compared
with those only undergoing hyslerectomy.

FRIMARY RADATION THERAFY  The use of a combination of external
and internal pelvic radiation for patients with low-stage cervical
cancer is highly effective (15-18). Pelvic control rates and
long-term survivals are excellent, especially for those paticnts
with small (less than 4 cm diameter) tumors. Eifel et al. (15)
reported a S-year discase-free survival rate of 90% for 701
patients with such stage Ib tumors, with a central tumor
control rate of 99% and a pelvic control rate of 98%. The
disease-free survival rates for patients with larger tumors is
lower, For tumors 4 < 5 cm, the survival was 86%, and for
those 5 cm or larger, 67%. Pelvic tumor control rates of 829
were achieved in the later group. In other series, have con-
firmed these data. For stage LA tumors, 5-year survivals of 70-
85% have been reporied, and the survivals correlate with
lumor size.

The principal strategy for pelvic radiation therapy in cervical
cancer is 1o achieve umor and pelvie control, which includes
cradication of the cervical disease, the parametrial disease, and
sterilization of any metastatic discase to the pelvic lymph nodes.
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The general approach has been to combine extemal and intemal
irradiation 1o maximize the likehood of control and to
minimize the risk of concomitant damage to the other pelvic
viscera, particularly the bladder and bowel. The balance of
dosing and techniques via internal and external radiation has
been used by radiotherapists to customize the treatment based
on the geometry and size of the primary tumor, Brachytherapy
is an essential component in local tumor control. Small
tumors usually require 80-85 Gy to point A, which may be
reduced by 5-10% in small very small wmors. The field for
the teletherapy is usually the whole pelvis, but for small
tumors, the ficld size has often been made smaller, although
the field covers all of the pelvic lymph nodes cephalad to the
low common iliac lymph nodes (16, 17).

RADIATION FOWOWED By HYSTERECTOMY Some authors have sugges-
ted that the performance of an extrafascial hystectomy after the
completion of pelvic radiation therapy might improve both
local wumor control and survival of patienis with “bulky”
cervical cancers (19-23), In general, when this strategy is used,
the total dose of pelvic irradiation is reduced by about 10% and
the hysterectomy is performed about 6 weeks later. The
purpose of waiting that interval is to permit the maximum
amount of wmor shrinkage prior to hysterectomy, Radical
hysterectomy is usually avoided because of the increase in the
morbidity, particularly to the lower urinary tract (24-25).

In a report from the M.D. Anderson Hospital in 1968,
Durrance er al. (19) presented data that appeared to show that
patients with “bulky” tumors (6 cm or larger) had a beter
local control rate and survival when their pelvie irradiation was
followed several weeks later by the performance of an adjunctive
hysterectomy. These patients were compared with those who
had received pelvic irradiation only. However, in a 1992
update of that experience, Thems er al. (20) reported that the
differences seen in the prior experience may have resulied from
the preferential use of radiation only in tumors that were very
large, especially larger than 8 cm in diameter. The survival
excluding these patients was essentially the same.

Mendenhall er al. (21) reported no defference in both pelvic
tumor and survival rates for patients with tumors measuring 6
cm or larger when treated with either radiation or radiation
followed by hysterectomy. The central recurrence rate for
tumors 7-8 cm in the M.D. Anderson patients was less than
10% in patients treated with >80 Gy 1o point A and no
hystectomy was performed (15, 22).

Therefore, the recent retrospective data do not indicate a benefit
of adjunctive hystectomy in these patients (23). The Gynecologic
Oncology Group recently completed a prospective randomized
trial of pelvic irradiation with or without adjunctive hysterec-
tomy in patients with tumors 4 cm or larger, and hopefully an
analysis of these data will provide the answer to the question.

sTAGES 184vA  Radiation therapy is the primary treatment for
patients with stages Ilb through IVb cervical cancer (26-31).

o8

The results depend on the appropriate use of the combination
of teletherapy and brachytherapy so that the dose of therapy
can be optimized for control of locoregional discase and pre-
servation of normal tissues. In general, breaks during treatment
should be avoided and best resulis have been achieved when
the irradiation has been completed in 7-8 weeks (26).

THE ROLE OF PARAAORTIC RaoaTON  The role of extended field
radiation in the treatment of cancer of the cervix is unclear. In
summary, most of the series that report patients who underwent
a surgical staging indicate that approximately 10-15% of
patients with clinical stages Ib to [1Ib have evidence of lymph
node metastases to the paraaortic lymph nodes at the time of 4
“surgical staging” operation (27-31). Five year disease-free
survivals of up to 20-25% have been noted in some patients
with microscopic metastases whereas those with macroscopic
lymphadenopathy have approximately a 10-15% survival after
extended ficld radiation (32-39). The survival is also correlated
with the size of the central pelvic tumor. In patients who have
been explored for radical hysterectomy and the operation was
aborted because microscopic lymph node metastases were
found in the low paraaortic arca, the subsequent five-year
survival rate was 48% in those patients receiving extended
field radiation (39). This experience also demonstrates that
some of these patients can be cured and supports the notion of
surgical staging for patients with bulky, central disease even
when preoperative CT scans are negative,

Two randomized prospective trials have studied the role of
prophylactic paraaortic radiation in patients without known
paraaortic involvement. In a study conducted by the Radiation
Therapy Oncology Group, 367 patients with stages Ib, [la (larger
than 4 cm in diameter) or stage b tumors were randomized 1o
receive cither standard pelvic radiation or extended field radio-
therapy prior to these cesium implants (40). For the 337
evaluable patients, survival was significantly better for those
treated with extended field radiation compared to the standard
pelvic radiotherapy (67% versus 55%). In a second trial from
the European Organization for the Research and Treatment of
Cancer (EORTC), the patients included in the study were
patients with stage 1 and non-bulky 1Ib with positive pelvic
lymph nodes on lymphangiogram or surgery and bulky stages
IIb and 11 (41). The four year discase-free survival rates were
not significantly different in those treated with extended field
versus pelvic radiation therapy. The rate of paraaoriic node
recurrence was significantly higher in the patients treated with
pelvic irradiation only and in those where local control was
achieved. The rate of distant metastases was 2.8 times greater
if treatment was with pelvic irradiation only, Both studies
documented an increased rate of enteric complications in
patients treated with extended field radiation therapy. In the
EORTC study, most small bowel obstructions occurred in
patienis who had undergone a transperitoncal operative stag-
ing. Although the morbidity of extended ficld radiation is no
longer prohibitive with multiple field techniques, it is still
higher than that seen with standard pelvic irradiation therapy.
The role of prophylactic paraaortic radiation, therefore, remains
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undefined. Better studies need to be conducted and there needs
to be further refinements in treatment.

INTERSTITIAL BRACHYTHERARY  The use of interstitial brachytherapy
to treat patients with cervical cancer, especially those with
tumor volume and distribution that makes it difficult 1o get a
good intracavitary placement, has been advocated by several
authors. Interstitial implants are typically placed transperineal-
ly (42-48). Multiple needles are inserted through a lucite tem-
plate which permits paralle] placement of small bone needles
that penetrate the cervix and the paracervical tissues. The usual
source is a irridium 192, Initial reports were very enthusiastic
and described a major potential advantage of this approach.
However, there have been very few reports of long-term
survival in patients treated with interstitial brachytherapy for
primary cervical cancer. Although initial data from Sved (47)
and Martinez (46) suggested five year survival rates of 53%
for patients with IIb disease and local control rates in excess
of 80% for patients with IIb to l1lb disease, recent data from
Stanford and the Joim Center for Radiation Therapy at Harvard
been disappointing (48). The three year disease free survival
rate for stages 1lb and 11Ib were 36% and 18%, respectively,
with local control rates of 22% and 14%, respectively.
Furthermore, the rate of complication requiring surgical inter-
vention was high, Therefore, in general, the use of interstitial
treatment for primary cervical cancer should probably limited
to patients who cannot be treated acceptably with interuterine
brachytherapy.

BRACHYTHERAPFY DOSE RATE  Attempis have been undenaken to in-
crease the dose rate of brachytherapy 10 minimize the duration
of hospitalization required 1o deliver the appropriate dose. In
general, an increase in dose rate may theoretically compromise
the therapeutic ratio (49). While computer technology has
made it possible o deliver brachytherapy at very high dose
rafes (greater than 100 oGy per minute). The potential loss of
radiobiologic advantage over the low dose treatment are
aconcem. Thusfar, studies have not conclusively shown thisto be
a benefit and approach remains expenimental and controversial.

COMPLICATIONS OF PELVIC RADIOTHERAPY FOR CERVICAL CAMCER  Gastro-
intestinal symptoms following pelvic radiotherapy for cervical
cancer are common (50-33). Most patients experience at least
mild 1o moderate intermittent diarthea lasting for a period of
often 1-3 months. Bladder irritation or “radiation cvsiitis” is
also very common in these patients. Patients who undergo
extended field treatment have significamt nausea, gastric
irritation as well as anemia are rather common. The use of
concomitant chemotherapy in these patients increases the side
effects. All treatment of patients who receive pelvic radiotherapy
will experience ovarian failure by the completion of treatment.
As approximately 800- 1000 cGy will virtually eliminate ovarian
function. Owarian failure can sometimes be obviated by the
performance of an ovarian transposition operation.

Complications of intracavitary therapy include uterine per-
foration, infection, and the risk of anesthesia as well as thrombo-
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embolic discase from temporary immobilization (50). Thrombo-

embolic complications fortunately are not common (<2%) and
pulmonary embolism is even less often, less than 0.29,

Late complications from the combination of brachytherapy and
external beam therapy for cervical cancer vary considerably in
the literature reports. However, most reporis indicate that there
is an overall risk of major complications, i.e, those that
require hospitalization or surgery or transfusion of somewhere
between 5 and 15% (53).

THE USE OF CONCOMITANT CHEMOTHERAPY AS RADIATION SEMSITIZERS A
variety of data indicate that the use of concomitant chemother-
apy as a radiation sensitizer is useful for the control of central
pelvic disease (54-57). 5-FU given continuously for 4-5 days
for 2-3 times during treatment with or without bolus cisplatin
has been used and shown 1o be reasonably well wlerated. It is
unclear if such an approach ultimately results in improvements
of disease progression free and absolute survival. Randomized
comparisons of hydroxyurea versus 5-FU and cisplatin are
being performed by the Gynecologic Oncology Group and the
data should be available for review in the not oo distant future.
There is no evidence that the use of radiation sensitizers
improves the outcome in patients with microscopic metastascs
to the pelvic lvmph nodes although this is also the subject of
the GOG study

TREATMENT AFTER SIMPLE HYSTERECTOMY WITH UNSUSPECTED INVASIVE
cancer Occasionally an extrafascial hysterectomy is performed
on patients who have unsuspecied cancer and the determination
has been made based on the final pathology evaluation of an
invasive cancer exist (58-62). Patients may be classified
according 10 the discasc, the extent of discase at the time of
initiation of radiation therapy into the following groups:

micro-invasive cancer,

lumor confined to the cervix with surgical margins negative,
surgical margins positive but no gross residual,

gross residual tumor by a clinical examination documented
by biopsy, and

5. patienis referved for treatment more than six months afier
hysterccromy, usually for recurrent disease.

£k b ==

In a repon analyzing the subgroups, Roman et al. (58) sub-
stantiated survival rates of 79% for group 2, 39% for group 3,
and 419 for groups 4 and 5 (62).

Patients with micro-invasive carcinoma without lymph-vascular
channel involvement require no adjuvant chemotherapy. Those
with more exiensive disease and negative margins should be
treated with 45-30 Gy of pelvic radiotherapy plus a vaginal
intracavitary therapy with an additional 30-50 Gy 10 the vaginal
surface. In patients from groups 4 and 5, 65 Gy of extemnal
beam therapy with or without intracavitary radiation therapy

| should be used (61-62).
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CARCIMOMA OF THE CERVICAL STUMP  Supracervical hysterectomy
use o be a popular operation until the 1950s and then, indecd,
carcinoma of the cervical stump was a relatively common
event. The performance of this operation declined considerably
until the recent few years as did the incidence of cervical
stump carcinoma. Because of the renewed popularity of this
operation, there is a possibility that we may again see an in-
crease in the disease,

Very small tumors can be treated with trachelectomy (63-64).
Patienis with lal disease can undergo a simple trachelectomy
versus those with a2 of Ib undergoing radical irachelectomy
with pelvic lymph node dissection. This might be a choice for
very young patients who wish 1o preserve ovarian function.
However, within a larger disease, combination of external
beam and brachytherapy is necessary. If the remaining endo-
cervix is two or more centimeters in length, a small intracavitary
insertion may be possible depending on the length of the endo-
cervical canal. Appropriate placement of vaginal ovoids can also
help 1o provide appropriate brachytherapy in these patienis
(65-66). The reatment must be customize with external beam
therapy modified depending on the exient of brachytherapy
permitied. Most patients who have inadequate endocervical
canals, vaginal ovoids are not adequate to provide sulficient
brachytherapy and the patient must be treated primarily with
extemnal beam therapy.

Fortunately, the survivals for such patients carefully analyzed
seem to be very close to the those patients with carcinomas of
the intact cervix. Most authors have not reported an increase in
morbidity associated with this operation compared 1o patients
with carcinoma of the intact cervix (63, 66).

INVASIVE CANCER OF THE VAGINA

iNTRODUCTION  Radiation is the treatment of choice for most
vaginal cancers because it is usually not possible to obiain
adequate surgical marging even with very small tumors (67-
793, Furthermore, the distribution of tumors such that stages
1T and 11T are more common,

sTaGE | Surgery has a limited role in the treatment of stage |
disease (69-70, 73-74). Early wmor that involve the upper
posterior vagina can be reated similar 1o carly invasive cervical
cancer with a radical hysterectomy and proximal vaginectomy
in those patients who have a uterus or in a radical proximal
vaginectomy in those who have undergone a prior hystereciomy.
In general, a bilateral pelvie lymphadencctomy is performed
concomitant with these procedures. The five year survival rate
for patients so treated is in the range of 56-80% (71-72).

Definitive irradiation for stage | disease is highly effective
with survival rates of 75-95% (67, 71). In some early cases
with superficial umors, brachytherapy alone may be uilized.
The recommended dose of 60-70 Gy calculated 5 mm beyond
the plane of the implant or vaginal mucosa should be given,
The vaginal surface dose is 80-120 Gy. Thicker stage 1 tumors
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should be treated with external beam and brachytherapy de-
livering 40-50 Gy to the pelvic nodes and 70-75 Gy 10 the
umor.

sTaGE I Most patients with stage [1 disease require treatment of
external beam irradiation and brachytherapy. Survival rates
vary between 50-85% (72-73). These analyses are complicated
by the fact that there is often variation in distinguishing the
clinical stage 1 from clinical stage 11 and because of their variety
of different treatment approaches.,

Most situations require a “customized” management. Exami-
nation under anesthesia may be needed 1o determine whether
intracavitary treatment will cover the tumor adequately. In
patients who have an intact uterus, proximal vaginal fornix
lesions can be treated with tandem and ovoids, while larger
lumors may require a boost with interstitial therapy or external
beam treatment. Brachytherapy in general is an important
component of the treatment of these tumors and can be
designed to treat the entire vaginal wmor, Chyle et al. (67)
reported excellent control rates with primary brachytherapy for
stage 11 discase.

Selected patients with stage [1 disease can be treated with radical
surgery (69). However, because the procedure may require
extensive resection of the parametria or even bladder, an
exenteration may be necessary to cure these patienis.

STAGES Il AnD Ve Disease 11 survival rates for this discase are
30-50% for stage 111 and 15-30% for stage IVa (67,71, 72, 77).
While pelvic recurrence rates following extensive radiation
therapy are high, the rate of recurrent disease out of the pelvis
is very high in these patienis. All patients require cxternal
radiation therapy and brachytherapy whenever possible to “con-
solidate” the treatment. Clearly, brachytherapy is less useful
when the twmor is very large and, therefore, more of the therapy
must be delivered by external beam. In general, the concept is
to try to “cytoreduce” the tumor with external beam followed
by implant whenever possible. The total dose 1o the primary
treatment should be 75-85 Gy.

RADIATION THERAPY FOR INVASIVE CARCINOMA OF THE VULVA
INTRODUCTION. Most invasive carcinomas of the vulva are pre-
sent in stage 1 and 11 and, therefore, are treated with radical or
modificd radical surgery (78-80). It is common now for
patients with stages 111 and 1V discase to be treated with radio-
therapy with concurrent chemoradiation therapy in an effort to
minimize the need for radical vulvectomy and pelvic exente-
ralion to treal these patients (81-82).

STAGE | ANDE Most patients with T1 and T2 lesions are treated
with a modified radical vulvectomy (radical local excision)
(78). In paticnts with disease invasive to =1 mm, at least ipsi-
lateral inguinal femoral lymphadenectomy is performed in the
vast majority of paticnts. Radiation therapy to the groin or pelvis

T
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arc reserved for those uncommon patients with metastases 1o
the regional lymph nodes. Lymph node metastases in patients
with stage | disease are seen in no more than 5-10% of patients
and in up to 15% in patients with stage [ discase (78-81).

Post-operative of radiation to the vulva alone is occasionally
used when margins of the surgical resection are close (<8 mm)
in those patients with negative inguinal femoral nodes (83, 83).
An alternative is re-resection of the area.

In patients with positive lymph nodes, a dose of 50-65 Gy is
usual given o the pelvis, In patients with positive margin, an
appositional perineal electronic beam field can be used or the
an interstitial implant can be used (85-89).

STAGE mane v Patients with T3 and T4 lesions, that is, primary
tumors that involve the anus, rectum, rectal vaginal septum or
proximal urethra, obtaining an adequate surgical margin is
difficult without a pelvic exenteration combined with a radical
vulvectomy and bilateral inguinal femoral lymphadencctomy.
Furthermore, the morbidity of the ultraradical surgery is consi-
derable though all these patients get one breakdown and may
require a prolonged hospitalization. Therefore, any effort 1o be
“conservative” of the vulva tissue is warranted.

Several authors have now indicated that combination of
radiation with concomitant chemotherapy is the primary
choice for such advanced lesions (81-82). The use of pre-
operative irradiation permils considerable shrinkage in most
patients thus minimizing the need for more exiensive surgery.
In some patient with T3 tumors initial vulvectomy can be per-
formed without sacrificing major organ function and post-
operative radiation can be given particularly if margins are
close. In patients with large T3 and T4 lesions, preoperative
radiation 1o 45-35 Gy permits considerable shrinkage and a
less radical operation. The outcome of such patients may, in
fact, be better than patients undergoing more radical operations
with survivals of stage Il approximating 70% and close 10
50% or 60% in stage 1V, This experience compares favorably
with historical data for radical surgery of 50% and 25%, res-
pectively, for stages [11 and IV disease.

ELECTIVE REGIOMAL RADIATION OF WULVAR CaNCER  In the past, pelvic
node dissection was performed on all patiemts with invasive
cancer. Subsequently however, it has been demonstrated that
pelvic node metastases are found only in patients with multiple
positive inguinal nodes so the operation was limited 1o this
group of patients, However, in 1986, the GOG data were
published (90} This study was a randomized prospective study
that compared pelvic node dissection with inguinal and pelvic
irradiation in patiems with inguinal node positive squamous
carcinroma of the vulva. The sdy closed prematurely because
there was a survival advantage for the patients treated with
radiation therapy 1o the pelvis. All patients had been initially
treated with radical vulveciomy and inguinal lymphadenectomy
and randomization was performed intraoperatively after frozen
section evaluation of the inguinal lvmph nodes, There was a

Adjuvant radiation

marked difference in survival of patients with clinically positive
or multiple histologic positive nodes. For those patients with
two or more positive inguinal lymph nodes, the two-year sur-
vival rates were 63% in the radiation group and 37% for the
pelvic node group. This study permitted the discontinuation
of the pelvic lymphadenectomy for patients with positive
inguinal-femoral lymph nodes documented at the time of vul-
vectomy for invasive valvar cancer.

It has been proposed that radiation to the groin would be a
suitable altemative to the performance of the inguinal lympha-
denectomy for patients with low stage vulva cancer. In 1992,
the Gynecologic Oncology Group reported the results of a trial
which randomly assigned such patients with clinically negative
inguinal femoral nodes to receive cither irmadiation versus
lymphadenectomy (91). The study was closed prematurely
because an interim analysis demonstrated a significantly higher
rate of inguinal recurrence and death in the irradiated group.
Patients were treated with anterior appositional fields with the
dose prescribed at 3 cm in depth. The problem with this trial
is that some inguinal-femoral nodes extend to a depth of 53-8
cm and this may explain why this treatment was unsuccessful,
Thus, the use of this approach, i.e, groin irradiation in lieu of
inguinal femoral lymphadenectomy, remains controversial and
requires further study.

ADJUVANT RADIATION THERAPY FOR ENDOMETRIAL CANCER

sTAGE | Adjuvant radiation has not been shown o improve
survival for patients with endometrial cancer. However,
because most patients with stage | discase have an excellent
prognosis following surgical extrication of their primary
discase, it has been difficult to prove the value of postoperative

radiation therapy (92-98). Radiation has been shown to signi-
ficantly decrease the incidence of both pelvic and vaginal re-
currences and, therefore, logically it should improve survival
for selected high risk patients (95-97). The use of preoperative
irradiation versus postoperative adjuvant radiation therapy re-
mains controversial and patterns of treatment vary according 1o
different centers. Most ceniers in North America now re-
commend postoperative adjuvant therapy because surgical therapy
allows the more definitive determination of the radiation field,
e.g., if extended field radimion therapy 1o be used. Indeed, this
approach does allow “customized” management with only

| selected patienis receiving adjuvant therapy.

WVaginal vaull recurrences can be decrease by cither external
irradiation or intracavitary radium (92, 94). Pelvic recurrences
mity be decreased by external radiation (95-97). Another potential
benefit of radiation to the pelvis postoperatively is the ability
o resect grossly enlarged nodes which may theoretically
enhanced the likelihood of regional control with adjuvant
pelvic irradiaion. About 5000 Gy is probably necessary 1o
sterilize microscopic metastases in lymph nodes and this
approach could facilitate an improved outcome.
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Prior to the use of surgical staging for endometrial cancer, pre-
operative intracavitary plus extemnal irradiation was usually
given (94, 97). The rationale for this approach was that radiation
would “sterilize” the malignant cells, potentially decreasing
the likelihood of vaginal implantation or sysiemic melastases
during the time of uterine manipulation. In general, such theories
have not been proven, however, It is likely that vaginal re-
currences are due to lymphatic spread which takes place prior
to any surgical manipulation. Data from a variety of studies
also suggest that “manipulation” associated with intracavitary
therapy or surgery is not associated with a higher risk
of disseminated discase (98). Although there are no clear
randomized prospective data in this regard, it is unlikely that
primary surgery is associated with tumor dissemination.

The main argument for performing surgery prior to radiation is
that a significant number of patients will be found to have
“good prognosis tumors”, i.e., without evidence of spread
such that adjuvant radiation therapy can be safely eliminated. |
For those patients who require postoperative radiation, the
therapy can be better tailored to the individual patient, the
extent of disease based on appropriate surgical staging.

VAGINAL Rapinion  Vaginal recurrence, in general, carries a poor
prognosis, and intracavitary vaginal radiation can be used to
significantly reduce the incidence of vault recurrence (92-101}).
In an important study by Lowcki er al. (92), the use of either
preoperative or postoperative vault radium decreased the inci-
dence of vault recurrence from 14% 1o 1.7%. In general, the
morbidity of this approach is low, although vaginal stenosis
and dyspareunia may be a problem in posimenopausal patients
in the absence of vaginal dilation.

The treatment approach for vaginal vault radiation is the use of
colpostat alone to deliver a surface dose of 55-60 Gy. Vaull
cesium alone can be used after surgical staging for patients
with relatively low risk, e.g., grade 2 disease and negative
lymph nodes. While pelvic lymphadenectomy for staging
alone is likely not as good as the removal of enlarged nodes
followed by external irradiation, this approach dous allow the
omission of external radiation therapy in many patients.

exTERrial PELVC RADWATION  The use of surgical staging has in-
creased the number of patients in cancer centers undergoing
pelvic lymphadenectomy (102-106). This approach has, in
fact, decreased the number of patients requining external pelvic
radiation. Because external pelvic radiation can signmificently
decrease the risk of pelvic recurrence, high nisk patients who have
not undergone surgical staging should receive such treatment.
These paticnis include all those with poorly differentiated
tumors and those that have invaded to bevond the middle
third of the uterus. Patients who have multiple positive pelvic
node metastases are at significant risk of aonic node metastases.
Therefore, a treatment option is o give those patients extended-
field irradiation, that is, both pelvic and paraaortic irradiation,
unless the paraaortic lymph nodes have been dissected and

proven o be negative.
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External pelvic irradiation should be as effective as vaginal
vault radiation to sterilize ceniral pelvic disease. Therefore, it
is not necessary to administer both external irradiation and
vault irradiation postoperatively as the morbidity will be signi-
ficantly increased. Stokes et al. (104) reported a serious compli-

_cation rate of 8.8% when both external radiation and intra-

cavitary radium were combined. In another study at the
Radivmhemmet (105), the incidence of late complications in
the group receiving postoperatively external irradiation was
1.8% compared with 15.9% in the group receiving both external
and intemnal irradiation.

ENTENDED AELD RADATION  The same risk factors that indicate the
likelihood of pelvic lymph node metastases also puts the
patient at risk for parasoriic lymph node metastases. In
patients undergoing pelvic radiation alone, failure rates of 15-
20% have been reported, subsequently, in the paraaortic lymph
nodes (106-108). Recent data suggests that 40-45% of patients
with confirmed metastases 1o the paraaortic lymph nodes who
undergo extended field radiation (pelvic plus paraaortic external
beam radiotherapy) are free of disease at 5 years. (109), The in-
dication for such treatment would be biopsy proven paraaoriic
lymph node metastases, grossly positive pelvic nodes, and
multiple positive pelvic nodes especially in those patients who
had not undergone a paraaortic lymphadencctomy, those
patients with grossly positive adnexal metastases and thosc
with deeply invasive, poorly differentiated wmors, A study
administering extended field radiation therapy to those
patients with positive pelvic nodes only in the absence of
paraaortic lymphadenectomy has not been reported, however.

The morbidity of extended field radiation is clearly greater
thun that of pelvic irradiation alone, However, Potish et al.
( 10%) reporied only one case of severe enteric morbidity in 48
patients for a complication rate of 2% using paraaortic irradia-
tion of 45-50 Gy.

WHOIE Ao gapeanony The use of whole abdominal radiation
therapy for endometrial cancer has been limited and contro-
versial. In the past, it has been used for patients with positive
peritoneal washings or adnexal or peritoneal metastases (110),
However, most studies have not analyzed their patients by
tumor histology. There are no randomized data of whole
abdominal radiation therapy in such unsclected patients and,
therefore, its role in these individuals is controversial.

Most recently, radiation therapy has been used to treal patients
with papillary serous carcinoma of the endometrium particular-
Iy those at high risk to recur in the upper abdomen. This
approach is analogous to the treatment of stage Illa epithelial
ovarian cancer of the scrous type. While it is theoretically
possible that whole abdominal radiation therapy may prove
useful in this group of patients, so might the use of adjuvant
systemic chemotherapy (such o5 cisplatin and paclitaxel) and a
randomized comparative trial might be necessary to address
this question.
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INTRAFERITONEAL 222 Intraperitoneal 2P has been used in the
pasl in patients with malignant peritoneal cytology. Some
favorable results have been reported in the past in retrospective
analysis (111). Because patients with positive peritoneal
cytology are also at risk for vaginal and pelvic recurrence, they
generally require external pelvic radiation as well. The combi-
nation of intraperitoncal chronic phosphate and external beam
pelvic radiation therapy is associated with a high chronic in-
testinal morbidity, however, and therefore, this approach
probably should be avoided.

The significance of positive peritoneal washings as an inde-
pendent variable remains controversial. Milosevic et al. (112)
in a retrospective review of the literature suggested that adju-
vant therapy for patients with malignant cytology as their pri-
mary adverse predictor of outcome should not be given routine
adjuvant radiotherapy. Other adverse prognostic factors alone
they suggest should dictate the use of adjuvant treatment.
Thus, the role of 32P in these patients remains controversial.

5TaGE | In patients who have both endometrial and cervical
cancer involved with adenocarcinoma, it may be difficult 1o
distinguish between stage Ib adenocarcinoma of the cervix and
stage |l endometrial cancer (113-116). Clinically, when the
cervix is not enlarged and there is a positive endocervical
curcttage, this most likely represents a “false positive”
assessment of the cervix and, therefore, use of preoperative
irradiation to the cervix in these patients would likely represent
over treatment. In patients with clinically expanded cervixes,
the diagnosis can be difficult. The retrospective analysis of
this subject have gencrally been nonrandomized and. therefore,
inclusive. However, patients with stage 1l endometrial carcinoma
have about a 35% incidence of positive pelvic lymph nodes
and, therefore, pelvic irradiation therapy remains the standard
treatment for these patients (113).

There are two main approaches for the treatments of patients
with stage 1l endometrial cancer, that is, either 1) radical hyste-
rectomy with bilateral pelvic and paraaoriic lymphadenectomy,
or 2) combined radiation and surgery, generally preoperative
external pelvic irradiation and an intracavitary cesium followed
in six weeks by a total abdominal hysterectomy, bilateral sal-
pingo-cophoreciomy.

The most common approach used in patients with stage
1l disease is external and imemal cavity radiation followed by
extrafascial hysterectomy. The hysterectomy is usually per-
formed about six weeks after the completion of the radiation
therapy to allow the inflammatory edema 1o subside. Pre-
operative external radiation of the cervix may optimize the
geometry for the intracavitary insertion. Using this approach,
Bruckman et al. (117) treated with 25 patients with 40 Gy
whole pelvis radiation and 4000 mg hours intracavitary radium
with a single insertion. In this group there were no vaginal re-
cumrences and all patienis with pelvic recurrence also had distant
metastases. Nahhas er al. (118) reported no improvement in
survival when radical hysterectomy was performed after the
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external therapy compared with patients who underwent intra-
cavitary radiation plus extrafascial hysierectomy.

Combination therapy such as this in these in patients is
associated with significant intestinal morbidity in the range of
about 5-15%. Rectovaginal fistula may also develop in such
patients.

Radiation therapy alone should be reserved for patients with
medical contraindications 1o surgery, and although it may pro-
vide good pelvic control in patients with minimal myometrial
invasion, those with more poorly differentiated wmors or
more deeply invasive discase have a higher likelihood of central
and distant failure.

The benefit of performing primary surgery on patients with
apparent stage II disease, again, is that it allows more accurate
assessment of the true extent of the disease. A modified
radical hysterectomy can be performed along with pelvic and
paraaortic lymphadenectomy and a full staging laparotomy.
Following this, adjuvant radiation therapy can be given to all
of the appropriate sites. Extended field radiation can be used
selectively for those patients who are most likely to benefit.
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CANCER OF THE VULVA

The role of radiation therapy in the management

of the cancer of the vulva

GUILLERMO R. DI PAOLA, M.D.

Department of Gynecology and Obstetrics, University of Buenos Aires, Buenos Aires

INTRODUCTION The role of radiation therapy in the gynecolog-
ic literature has been traditionally considered as not cost/bene-
fit efficient. The reasons for such judgement were based in the
poor results obtained with ortho-voltage techniques (1-4) with
5 years survival rates between 13 to 25 %and the reports of the
severe complications following vulvar radiation therapy(5).
The reluctance to use radiation were also based in the good
results obtained with radical surgery alone and the fear to
increase lymphedema if radiation was used adjunct to radical
surgery. Nobody can deny the cure potential of radiation thera-
py in head and neck squamous cell carcinomas where dose
control data assures that a dose of 4500 cGy in 5 weeks will
sterilize 20% of nodal subclinical metastases and 6500 cGy
will sterilize tumor masses up 1o 3 cm in size (6).

It is probable that vulvar cancer is as radiosensitive as other
epidermoid cancers, Since the introduction of megavoltage
therapy many reports of good results from small numbers of
advanced vulvar cancers have been reported. An important
argument against radiotherapy has been the moist desquama-
tion produced after 2 weeks of vulvar irradiation. This is a
result of the great number of blood vessels and appears after
low doses of radiation are surpassed. Nowdays this complica-
tion is considerd unavoidable but with good care and suspen-
sion of treatment for certain days is a transient complaint,

Radiation therapy in vilvar cancer can be used :

1. Alone as primary treaiment.

2. In advanced vulvar cancer alone or combined with surgery
and/or chemotherapy to avoid exenteration and treat recurrences.
3. In vulvar cancer treated with radical surgery o improve sur-
vival when groin nodes are positive.

The purpose of these state of the art updating is to refresh the
available data to help 1o take therapeutic decisions,
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RADIATION THERAPY AS PRIMARY TREATMENT OF VULVAR CANCER
The best example of an institution that treated  vulvar cancer
with radiation alone is the Department of Radiologic
Gynecology of the Womens University Hospital in Hamburg.
Frischbier et al. (7} treated 446 cases from 1965 till 1983,
with a 5-year survival of 47.8%. The survival of stages [ and
IT was 53.0% and the survival of stages 11 and 1V 37.3 %.
The whole vulva was irradiated with electrons of 9 and 18
MeV supplicd by a 19 MeV betatron. Single doses of 2.5-3 Gy
five times a week. Total maximal dose was 45-60 Gy. For the
nodes 45 Gy at about 3cm depth were given. A maximum dose
of 60 Gy was given to suspicious nodes. Severe complications
(ulcer, abcess, etc.) were observed in 42 patients (10.9%). Six
had necrosis of the pubic bone, two stenosis of the urethra,
three rectal stenosis. In stage I1 and 1V serious complications
were 12% and in stages I-11 9%. They conclude that biopsies
should no be performed in vulvar cancers after radiotherapy
and that radiotherapy 1s not the first choice for the treatment of
vulvar cancer.

RADIOTHERAPY ALONE OR COMBIMED WITH SURGERY AMND/OR
CHEMOTHERAPY TO AVOID EXEMTERATIONM IN ADVAMCED VULVAR
CAMNCER AND RECURRENCES [First il is important to consider the
different definitions of advanced vulvar cancer. For Hacker
and Bereck (8) when there is involvement of anus, rectum,
rectovaginal septum andfor proximal urethra. According to
Lupi et al. (9} locally advanced or inoperable vulvar cancer is
found when size andfor site of the twmor hampers the possibi-
lity of excising it with free surgical margins and reasonable
morbidity. For Thamas er al. (10) advanced disease is present
when palpable inguinal nodes are suspected of containing
tumor, or radical excision of the vulvar wumor will require
sphincter sacrifice.

In Frischbier et al. (7) it was already mentioned that the
results of 242 patients, stages II-1V treated with radiation
alone had 37.3% of survival rate. Backstrom et al. (11) in T4
tumors treated with cobalt radiation the survival was 30%
with a reported 12% of serious complications. Acesta et al.
| (12} gave properative irradiation followed by radical surgery in

some stage Il cases with good resulis. Hacker et al. (13)
| report 8 cases with advanced vulvar cancer in whom curative
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surgery would have required pelvic exenteration, Preoperative
irradiation in doses of 44 o 54 Gy in 37 1o 49 days sterilized
tumor in 4 of & patients. Local control was obtained in /8
and no patients required exenteration to clear tumor residual
after irradiation,

RBoronow (14) introduced in 1968 a combined individualized
approach of radiation and surgery for advanced vulvar cancer
and recurrences. It includes vaginal brachytherapy to treat the
central extent of the discase and the associated lymphatic path-
ways for relatively low volume disease. Then external beam
was used when the clinical volume of disease was felt 1o be
too large for control with the vaginal radium. Finally radical
vulvectomy with groin dissection at completion of radiation
therapy, 1o complete treatment of the disease in the extemnal
genitalia. Brachytherapy was applied with Bloedom or Delclos
afterloading applicators and the dose vaginal surface ranged
from 4500 1o 10000 ¢Gy. External beam is now used routine-
ly. The results of S-year survival were 75.6% for the primary
cases and 62.5% for recurrent cases. Because of the fistulae
Boronow {14) has reduced the maximum dose  to TO00-8000
cGy from combined sources. The radicality of vulvectomies
has also been significantly reduced. Thicker flaps. skin preser-
vation and modified hemivulveciomies,

The great siep forward in chemoradiation has been the experi-
ence of Nigro (15) using 5-fluoruracil and mitomycin C con-
current with radiation for cancer of the anus. This treatment
achieved local control rates of 90 1o 95% and vinually elimi-
nated the necessity of abdominal perineal resection, These
drugs act as radiosensitizers enhancing tumor cell kill. With
chemoradiation some scarce experiences have been reported
using the Nigro strategy or some variations of it Levine (16)
in 6 patients with good short terms results. Thomas et al_ (17)
treated 9 patients with a 66.6% complete response. Berek et al.
{18) obtained complete response in 8 of 12 stage 111 and IV
patients with cisplatinum and 5-FU. Russel er al. (19) reporn-
ed the largest series of 18 patients treated with 5-FU and cis-
platin with 78% alive with no evidence of disease at a median
follow-up of 36 months. Lupi et af. (9) observed in 24 pnmary
tumors (19 of them stage IIT) an objective response in 22
{91.6%) with an adaptation of Nigro regime. After 2 weeks the
patients had radical vulvectomy. Five of 9 patients with biopsy
proven inguinal lymph nodes metastases showed no residual
lymph node disease in the surgical specimen, Recumrence rate
was 31.8% and the median follow-up time was 34 months.

It is good moment 1o defined certain strategies for radiation of
the vulva and pelvic and groins nodes according to the
Toronto Bayview Regional Cancer Center ( 10). In chemora-
diation late fibrosis, atrophy, teleangiectasia, and necrosis are
avoidable if the radiation fraction size is kept below 160 10
170 cGy and excessive total doses are not used, In recurrent
disease it is recommended to achieve local control doses of
=50 Gy. Also it is recommended doses of more than 55 Gy for
macroscopic disease even when 5FU is used. The therapeutic
window however may be narow. They do not use doses in
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excess of 65 Gy 1o avoid morbidity. If residual disease persisis
after 55 1o 65 Gy it can easily removed by local excision. For
unifocal vulvar disease vulvar irradiation is delivered trough
perincal portals localized to the site of the disease with appro-
piate margins as in surgery. No attempt should be made 1o ir-
radiate the entire vulva unless required to encompass exiensive
disease. Postoperative pelvic irradiation for inguinal nodes in-
volvement should have a superior margin limit of the radiati-
on volume to the level of the midsacral joint, to avoid late bo-
wel complications.

IN VULVAR CANCER TREATED WITH RADICAL SURGERY TO IMPROVE
SURVIVAL WHEN GROIN NODES ARE POSITIVE  Lymph node
metastases is the most important prognostic factor in vulvar
cancer in relation with 5-year survival. Negative nodes cases in
spite of having extense primary tumors have a much better
survival than small primary tumors with more than one posi-
tive groin node (8). The most important prospective random-
ized study is the GOG protocol 36 directed by Homesley (20

The objective of this study was to compare the survival of
paticnts with positive groin nodes receiving either postopera-
tive radiation therapy or surgery alone. Patients randomized
for surgery were treated with ipsilateral or bilateral pelvic
lymph node dissection depending on whether only one or both
groins were found 1o have positive lymph nodes. Patients ran-
domized for radiation therapy received 4500-5000 cGy mid-
plane dose to the pelvis between the superior border of the
obturator foramina and the L5-51 interspace at a rate of 180-
200 ¢Gy per day. Radiation therapy encompassed both groins
as well as the obturator, external, imemal and iliac (pelvic)
node areas. In 114 randomized patients, the 2-year relative sur-
vival was supcrior for patients receiving groin and pelvic radia-
tion therapy (75%) after radical vulvectomy and bilateral groin
dissection, compared with patients who were treated with
surgery alone (56%) including an ipsilateral or bilateral pelvic
lymph node dissection. The survival advantage was most dra-
matic in patients with more than one positive node metastases
or with clinically suspicious or positive groin nodes. There
was no advantage 1o those patients with occult metastasis and
for one positive node. Peripheral edema was 19% in the radia-
tion group and 11% in the surgical group. These data strongly
support the use of postoperative nodal radiotherapy at least for
the identified subset of patients that have two or more
micrometastasic groin nodes, macroscopic involvement of a
single groin node or extracapsular disease cxtension. Many
years ago the GOG protocol 88 tried to compare in a randomi-
zed way the possibility of replacing groin lymphadenectomy
by radiation therapy, was discontinued because the radiation
arm receiving 5000 ¢Gy to a depth of 3 cm in the groin
developed in 18.5% recurrences to the groins. To discover if
methodologic errors were responsible of such failure, McCall
et al. (23} measured in 100 women with CT scan, the depth of
inguinofemoral nodes from the skin. Patients should not pre-
sent adenopathies or prior inguinal surgery. The dose that
would have been delivered to the inguinal lymph nodes of
these patients was determined using isodose curves constructed
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according to the guidelines in GOG protocol 88, More than
the half of the patients would have reeeived less than the 60%
of the prescribed dose, because their inguinal lymph nodes
were deeper than 5 cm, il the depth of their inguinal nodes had
not been measured before therapy. This data open again the
possibility of a new trial of GOG 88.

In recent years, new roads of rescarch have been initiated in
relation with special conditions of positive lymph nodes as
prognostic factors. Origoni ef al. (21) studied some character-
istics of positive nodes in relation with survival. Metastasis of
less than 5 mm in diameter have a survival of 90.9% ,with 5

to 15 mm of diameter 41.6% and with more than 15 mm it |

drops 1o 20.6%.

It is also stated that when lymph-node metastases are of inira-
capsular pattern, the survival is 85.7% and when they are extra-
capsular, drops to 25%. Paladini et af. (22) demonstrated that
on multivanate analysis, extracapsular spread in lymph-node,
metastasis is the most significant independent prognostic fac-
tor followed only by FIGO stage. Again for them, studying
the same factors as Origoni et al. (21), S-year survival was
519% in patients with intracapsular metastasis and if only one
node showed extracapsular metastasic involvement 5-year sur-
vival dropped to 15%. For patients with only one positive
node, the most important prognostic factor was the greatest
dimension of the metastasis within the lymph node. Five-year
survival was 83% in patients with metastasis occupying less
than 5% of the node. and 17% in patients with metastasis
involving more than 50% of the node. All this new refine-
menis of the nodal prognoste factors should be confirmed bt
there is no doubt that will heip to use adjuvant methods as
radiation 1o offer better treatment 1o high risk patients (24) and
at the same time will impact the FIGO staging classification.
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e Immunmoduldris hatas. Elsésorban az NK-sejtek aktivitasanak befolyasolasaval.

e Antiviralis hatas.

e Reverzibilis antiproliferativ hatas. A nukleinsavak és proteinek szintézisének
gatlasa révén lassitja a sejtreplikaciot.

e Onkogén expresszio gatlasa.

Az INTRON A® hatasat kronikus hepatitis B és C korképek kezelésében
immunstimulacio és antiviralis aktivitasa réven fejti ki

Az idében alkalmazott INTRON A® terapia jelentGsége kronikus
hepatitis B és C fert6zeésekben bizonyitott.

Rendelhet&ség: A Népjoléti Miniszter 25/1993 (XI1. 17.) NM rendelet értelmében ,SZ" jelzés alapjan
rendelhetd. A neoplazma kezelésére teriiletileg és szakmailag illetékes fekvGbetegellato osztaly, szakrendeles
szakorvosa téritésmentesen rendelheti. Hepatitis B és C (Non-A, Non-B) kezelésére kijeldlt centrumok rendelhetik.
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VALOGATAS A JANSSEN-CILAG SZAKKONYVTARBOL

DAGANATOS BETEGEK
Ii‘AJDALOMCSIﬂLLAPiTASANAK
UJABB LEHETOSEGEI

Az Egeszsegigyi Vilagszervezet Nemzetkozi Fajdalomesillapite Tarsosag (ASP) szakérdi az elmill éviizedben jol olkalmazhate madszeroni ajan-
laxst m amely elsSsorban megleleld gyogyszer-kombinacick elirasan clapul. A WHO ajanls alkalmazasaval, csok gyogyszerekkel o do-
ganatos fjdalom kb, 70-80%-ban kielegilden ithess. A gyogyszeres kezeles szitkség esetén kiegészitheld egyéb djarasokkel, mint pl. non-inva-
ziv fjdalomesillapite eljarasok, i:ia— acok, hdagsebésmmhz&mk. A non-invaziv eljarasok kézil o tos faidalomesillapitésra leg-
gyokrabbon a TENS-t [franscutan elekiromos idegstimulicié) hasznaljok, foleg o mbsodlogos myolgio, illetve o neuropothis fajdalmok enyhitésére.

fojdalomesillapité szer, a

elsdsorban az o zet m-opioid ra hat. Elsédleges gyogyhatasa o tjdolomesillapitas & o nyuglatas.
A fentanyl minimalis faj

sillopit szérum konceniricibio oz opioid-naiv belegekben 0.3 &5 1.5 ng/ml kazot ven.
A Fentanyl TTS négy kilonbozs kiszerelési formaban keril for ba: 10, 20, 30 és 40 em? alapteriletl tapaszok, omelyek bizlositiak, hogy o
baéréin keresztil arankent 25, 50, 75 és 100 mg fentaryl jut o vérkeninggsbe. Ez 0.4, 1.2, 1.8 és 2.4 mg fentanyl napi adognok felel meg.

A TTS biziosifia o fentanyl folyamatos bejuttatasat, A bolyamatos fertamyl bejutiakist o rendszerbél egy polimerizéh membrin szobolyozzo. Az
elsé topasz | zése utan a szérum fentanyl konceniracio fokozatosan emelkedik, dltalabon 12-24 éra miba éri & o megfelels szintet, ezt
kovetden valiozation marad 72 éran kereszfil

A Fentanyl TT5 dozisat o beteg dllopotad] figgden minden esethen egyénileg kell meghotarozni. Az 1. tablazat mutatjo oz ajanktt fentanyl
TTS dézist a napi ordlis merfin igény clapjan.

Az uitbbi években egy uﬁi non-invaziv eljarast mutatiok be, o fentanyl ransdermalis rendszert lhn'MnE TTS). A fentanyl, egy opicid

1. Téblézat A szajon keresztill felvett, 24 6ras morfin
mennyiségnek megfelels fentanyl TTS mennyiség
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A klinikai kiprébalasok soran bebizonyosodatt, hogy a fentanyl TTS rendkiviil hatékony a kronikus fajdalmak csillapitasara.
A fajdalom skalan vegzett felmérések kimutatiak, a betegek fajdalom pont értekei o fentanyl TTS kezelés sordn az
eléz6 opicid kezeléshez viszonyitva szignifikinsan alacsonyabbak voltak. A tartas fajdalomesillapitas fentanyl TTS adasaval
akar 2 éven kereszfill is fenntarthato. Ez a kiszerelési forma a betegek szaméra is nagyon elényés, mivel a topaszokat csak 3
naponként kell cserélni. Mellekhatasok més opoid készitményekhez viszonyitva ritkabban fordulnak elé (1. Abra).

A fentanyl TTS ulalle fajdalomesillapits, omelyet elészér az Egyesilt Allomokban vezettek be 1990-ben. Egy éwvel
késébb Kanadaban kerilt forgalomba. Jelenleg Nagy Britanniaban, Svédorszagbon, Dél Koreaban, Hollandiaban és
Németorszagban is sikeresen hasznaljok. Magyarorszagon mar torzskényvezték, és varhatoan 1997-ben keriil forgalomba.
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CANCER OF THE VULVA

The role of radiation therapy in the management of
invasive squamous cell carcinoma of the vulva

PETER BOSZE, M.D.

Deparmment of Gynecologic Oncology, Saint Stephan Hospital, Budapest

inTropucTioN  Radical vulvectomy  with  bilateral  groin
lymphadenectomy has been regarded as standard treatment for
resectable invasive squamous vulvar carcinoma. There is no
advantage in routinely performing pelvic node dissection (1}
Current management of pelvic lymph nodes is guided by
prognostic factors and includes dissection of any enlarged
nodes followed by postoperative groin and pelvic radiotherapy.
The place of pelvic lymphadenectomy in high-risk patients of
developing pelvic recurrences has yet to be determined. En
bloc radical vulvectomy and bilateral inguinofemoral node dis-
section has been superseded by the triple incision technique

| ditional management of invasive squamous carcinoma of the

(radical vulvectomy with separate groin incisions) (2), practi- |

cally in all patients with primary tumor confined to the vulva
who do not have enlarged groin nodes. The riple incision
technique has been demonstrated to be as effective as the en
bloc procedure and has been associate with significantly less
morbidity (3). For small primary tumor first modified radical
vulvectomy, later radical local excision has been advocated
with comparable local control and survival raies. In fact, the
surgical margins adjacent to the tumor are the same with radical
vulvectomy and radical local excision.

Some of the problems associated with the basic surgical strate-
gy include:

¢ Radical vulvectomy is a mutilating procedure which is not
infrequently associated with devastating psychosocial con-
sequences and compromised sexual function in younger women,
¢  Mild 10 severe complications frequently occur, some of
them, especially leg edema following groin node dissection
are severely debilitating.

*  Women with vulvar cancer are at high surgical risk due o
advanced age and associated medical conditions such as obesity,
hyperiension, diabetes, cardiovascular diseases, etc,

Over the past 20 years, greal strides have been made to
overcome some of the major concermns associated with the tra-
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vulva. These include less radical surgical excision of the pri-
mary tumor in early cases, replacing exenterative treatment
with organ-sparing procedures in advanced stages, recognition
the need of individualized treatment, confirm the validity of the
sentinel node concept, introduction of a safe a simple method
of intraoperative lymphatic mapping (4), etc. This later
approach is a potentially valuable intraoperative tool for assur-
ing removal of the sentinel node and thereby increasing the
efficacy and defining the extent of groin dissection and where-
by reducing the incidence of lymphedeme,

In the past. the role of irradiation in the primary treatment of
vulvar cancer was limited, mainly, because the results were
less favorable than those with surgery, and perhaps, because of
the high incidence of severe complications and poor tolerance of
radiation therapy by the vulvar tissue. However, several recent
reports suggest that with high-energy equipment, radiation
therapy can be performed without producing radiation necrosis
and significant severe complications. The advantages of radio-
therapy in the management of squamous cell carcinoma of the
vulva have been increasingly appreciated and the indications
for arc evolving. The possible sites of irradiation include 1.
vulva with the adjacent tissueforgans, 2. groin lymph nodes
and 3. pelvic lymph nodes.

RADIOSENSITIVITY OF SQUAMOUS CELL CARCINOMA OF THE VULVA
Sufficient data have accumulated suggesting that irradiation
could eradicate or @ least cause major regression of
vulvar cancer in a significant proportion of patients (3-10).
Like squamous carcinomas of the anal canal, vulvar cancer
appears to regress rapidly during radiation therapy. Complete
remission may occur before the treatment is completed but, as
a rule, within 4 to 6 weeks of completion of irradiation. Thus,
vulvar cancer is radiosensitive; probably as sensitive as squa-
mous cancer of the skin and more sensitive than that of the
cervix or vagina. However, necrotic tumors and atrophic
epithelial structures often fail to respond satisfactorily to radia-
tion therapy (8).

CAMN RADIATION THERAPY ERADICATE INGUINAL LYMPH NODE
merastases? Clinical evidence suggests thal microscopic groin
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Radiotherapy in vulvar cancer

node metastases may adequately be treated with radiation | alone is probably an adequate treatment for such lesions. Stage
therapy (7. 11-15). However, macroscopic inguinal node |

metastasis usually requires surgical excision prior to irradi- |
ation. Grossly positive nodes are unlikely to be cured by ir- |

radiation alone (11, 16).

RADICAL VULVECTOMY WITH ELECTIVE INGUINAL RADIATION
Elective groin radiation, 1.e. radiation therapy to the groin
without inguinofemoral lymphadenectomy combined with the
surgical management of the primary wmor has been advocated.
Elective groin node imadiation may be given simultancously or
after the surgical treatment of the primary tumor. The largest
senies of 617 patients with various stages of vulvar cancer
treated with elective groin radiation has been reported on from
Vienna (17-18). Nodes larger than 2 cm were excised. The cure
rate was comparable with that of groin node dissection ir-
respective of the clinical nodal status, In this series the pelvic
nodes were not irradiated. Schuftz et al. (19) reported a single
regional failure of 38 patients with elective groin radiation
versus 3 regional failures out of 35 nonirradiated patients.
Henderson et al. (20) swudied 41 patients (31 St 1, 6 Sc 11, 4

St with no palpable nodes treated with elective groin radio- |
| anal sphincter the primary locally advanced tumor can ade-
| quately be managed (30-31) Pelvic exenteration (anterior, pos-

therapy. Only one patient experienced regional recurrence that
was outside the irradiated area. The advantages of elective

ilioinguinal node irradiation have also been demonsirated in |

other series (12, 17, 21-23). Recently, the GOG (24) reported

the results of a phase 111 study. Patients with invasive vulvar |

cancer with no clinically suspect groin nodes were allocated to
either undergo inguinofemoral node dissection followed by
postoperative groin radiation for patients with positive nodes
or receive primary groin irradiation of 50 Gy o a depth of 3
cm below the skin surface. Enlarged nodes were cytologically

I and Il squamous cell carcinoma of the vulva encroaches on
cither the perineum or clitoris may well be treated with pre-
operative irradiation or chemoradiotherapy to reduce tumor
size and thereby permitting tissue sparing surgical excision,

Loy aDvanCED ESIONS  Locally advanced vulvar cancer has a
vaned presentation and may be defined as wmors involving
the lower urethra, vagina, anus (T3 primary tumor) or bladder
mucosa, rectal mucosa, upper urethra, pelvic bone (T4 primary
tumor). Hoffman et al. (27) consider vulvar cancer to be locally
advanced when the tumor cannot be locally managed by a
radical vulvar resection.

Primary surgical management of locally advanced vulvar cancer
with the aim of adequate surgical clearance requires radical,
mostly exenterative intervention with additional groin node
with or without pelvic node dissection. This may include
resection of the pubic bone in selecied cases (28). Radical vul-
vectomy for T3 tumors has been reported to carry a high risk of
local recurrence (29), Depending on the wumor location, with
anovilvectomy or radical villvectomy and partial resection of
the rectum with reconstruction or, even preservation of the

terior or total), as primary therapy, is rarely indicated. It is a
viable option when organ-preserving treatment, i.c.. preope-
rative radiation with or without chemotherapy has failed. It
may also be indicated for large invasive primary vulvar cancer

| in patient not eligible for organ preservation (32). The major

evaluated and those with positive findings were excluded. The |

study was closed prematurely because of the high incidence of
groin recurrences in the elective radiation arm of the study.
This finding is against o give primary groin radiation.
However, this study has been criticized (25). The failure in the
radiation arm might be attributable o methodological error
because the decpest groin nodes measured on CT scans were 1o
be located deeper than 3 em (around 5 cm) below the skin
surface in approximately half of the patients, consequently
they did not receive adequate radiation dose. This criticism
along with the experience accumulated in the literature sug-
gests that elective groin radiation is an altemative 1o full
inguinofemoral lymphadencciomy (26). Lower incidence of
acute and delayed morbidity including leg edema after elective
groin radiotherapy has been reported, and this is the major
advantage of this approach as compared to the traditional
surgical management of the groin nodes with or without post-
operative groin radiation.

PRECPERATIVE RADIATION OF THE PRIMARY TUMOR

EARLY 5TAGES Currently, we do not have reports suggesting that
preoperative radiation of T1 or T2 tumors is beneficial unless
the umor is located on either the perineum or clitoris. Surgery

prognostic factor in terms of recurrence following pelvic exen-
teration is the presence of lymph node metastases (27, 33-34),
Thus, careful regional node dissection prior 1o exenteration is
required. Locally advanced disease with node involvement
apparently cannot be controlled by pelvic exenteration alone.
In the absence of nodal involvement, 50-75% S-year survival
rate can be expected (32-34). Therefore, according 10 Homesley
et al, (35} it is not reasonable to utilize exenterative surgery in
patients with locally advanced primary carcinoma of the vulva
who have more than one or perhaps two microscopic positive
inguino-femoral nodes. Other prognostic factors for survival
include tumor size and clear margins. Ultraradical surgical
approaches are mutilating often with compromised organ
function, psychologic morbidity and significant risk of me-
dical complications (36-37). Age per sc is not a contraindi-
cation, pelvic exenteration can safely performed in elderly
women (32, 38).

Preoperative irradiation (external, interstitial) with or without
chemotherapy has been wtilized to bring about wmor shrink-
age, thus permitting less radical surgery with possible sparing
bladder andfor rectal function (16, 39-43). It has been assumed
and was one of the reasons to administer radiation therapy prior
to surgery, that preoperative external radiation would control
any microscopic disease in the uninvolved vulva to allow con-
servative surgical excision. However, there is no evidence that
the normal-looking vulva harbors microscopic tumor deposiis.
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Boronow (40) was the first 1o suggest preoperative irradiation
with intracavitary radium with or without external beam ir-
radiation in women with locally advanced vulvar cancer to
eliminate internal wmor followed by surgical excision of the
external genital disease. Subsequently, Hacker et al. (16) re-
ported on 8 patients treated with weletherapy and there was no
residual discase in the specimens of 4 patients. Long-term sur-
vival has been achieved in two patienis with twmors fixed 10
the pelvic bones. With further experience external beam ir-
radiation with use of brachytherapy in selected cases only has
been recommended. Although most reported series have been
based on small numbers, wmor regression following 40-50
Gy external beam irradiation apparently is not infrequent with
complete response in half of the patients depending on, the
stage, the size of the wmor and the radiation dose delivered
(16, 41, 44). Exenterative surgery or removal of the entire
vulva was nol necessary in patients with complete or nearly
complete disappearance of all gross disease. The prognosis of |
complete responders as compared to partial responder is signi-
ficantly better. The outcome of non-responders is generally
poor. The width of the umor-free resection margins appears o
be important in terms of local control. Subclinical residual
disease has been found in the surgical specimen in a sub-
stantial number of patients with complete disappearance of all
gross tumor following radiation therapy, and excision of the
tumor bed has been advocated. The overall results of com-
bined treatment of locally advanced disease show that the cure
rate is comparable or even better than that of radical surgery,
and the primary monality and treatment morbidity are signi-
ficantly decreased. Bladder and/or rectal function may be pre-
served in approximately 70% of patients with T3 or T4
lesions. Sparing of valvar tissue may also be possible in some
instances.

THE ROLE OF POSTOPERATIVE VULVAR AND GROIN RADIATION
THERAPY

POSTOPERATIVE IRRADIATION OF THE VuLva Mo prospective randomized
study has been reported on the value of adjunctive vulvar radi-
ation therapy after radical vulvectomy. Some repons suggest
that radiation treatment may have value in controlling vulvar
lesion (45). Whether it is true for patients with properly
excised vulvar tumor has yet 1o be determined. At present,
surgery alone is the preferred treatment in such cases. Local
vulvar recurrence is not uncommon when the surgical margin
of the excised vulvar tumor is not adequate, and therefore
postoperative vulvar radiation appears 10 be indicated in this
setting. However, surgical margin as a prognostic factor has
not been subjected in most studies. Consequently, the benefi-
cial effect of the adjuvant vulvar radiation therapy is not clear,

POSTOPERATIVE GROEN NODE IRRADIATION  There has been uncentainty
regarding the indications for postoperative groin irradiation.
Patients with histologically negative groin nodes or those
with one small unilateral groin metastasis are at very low-risk

of developing regional, pelvic or distant recurrences, Thus,
adjuvant radiation therapy is probably of no therapeutic value
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{35). However, in view of the high incidence of regional,
pelvic and distant failures in patients with large and/or two or
more small groin metastases, postoperative groin irradiation
with or without concurrent chemotherapy appears to be justi-
fied. Lymphadencctomy alone is probably not curative in
patients with fixed or ulcerated groin node metastases (bulky
N2 or N3 groin nodes), whereas groin lymphadenectomy and
postoperative groin irradiation has been shown to decrease
regional recurrence and improve survival (11, 16, 35, 46),
Hacker (47) does not advocate full inguinofemoral lympha-
denectomy in addition 1o the dissection all the enlarged nodes
in the presence of bulky positive groin node(s) prior to radi-
ation 1o avoid severe leg edema. Recent studies (48-49) show
that not only the number of the positive nodes as well as
whether they are microscopic or bulky, but the size of the
small and the anatomic structure of the lvmph node metastases
have prognostic significance. The 5-year survival of metastatic
groin nodes <5 mm, 5-15 mm and >15 mm were 91%, 42%
and 21%, respectively (48), A significant difference in survival
has also been reported according to the presence or absence of
extracapsulal involvement of the metastatic nodes; patients
with extracapsulal spread did significantly worse (48-49), The
prognosis seemed to be related to the size within the lymphatic
secondary with a significantly decreased survival when >50%
of the node was occupied by the wmor cells in patients with
one positive groin node (49).

THE ROLE OF RADIATION THERAPY IN THE MAMAGEMENT OF PELVIC
LYMPH NODES Most reports (13, 50-53) sirongly suggest that
pelvic node metastases are rare in the absence of positive groin
nodes regardless of the location of the primary tumor, and
patients with one or no microscopically positive groin node
do not require any further therapy including treatment of the
pelvic lymph nodes. In the UCLA series (54) no positive
pelvic node was encountered in patients with two or less uni-
lateral groin nodes. Location of the pelvic nodal metastasis
has been reported 1o be invariably on the same side as the
positive groin nodes (50, 54-56). Unfortunately, none of the
imaging techniques are reliable in evaluating pelvic lymph
node metastases, although cnlarged pelvic nodes are readily
picked up by CT or abdominal ultrasound scanning. Micros-
copic nodal involvement might be diagnosed using pelvic
Iymphangiography, Hacker er al. (34) reporied no positive
pelvic nodes in patients without clinically suspicious or evi-
dent groin lymph nodes. Thus, careful preoperative assessment
of the inguinofemoral nodes is one of the most accurate pre-
dictors of metastasis to pelvic nodes. Other reports (35),
however, did not confirm this finding.

Extension of the radiation field to the pelvic nodes is probably
associated with increased treatment morbidity, In the past, pni-
mary pelvic radiation combined with elective groin radio-
therapy has been proposed irrespective of the groin nodal sta-
tus. Currently, there is no evidence to substantiate this app-
roach (18). Treatment of the pelvic nodes seem 1o be indicated
only in patients with enlarged and/or two or more microscopi-
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cally positive groin nodes. This should be ipsilateral in the
presence of unilateral groin node involvement. Radiotherapy
to the pelvic nodes is administered in combination with groin
irradiation following wound healing, in general, within six
weeks postoperatively.

PELVIC LYMPHADEMNECTOMY VERSUS POSTOPERATIVE PELVIC RADIATION As
pointed out above, routine pelvic lymphadenectomy has no
place in the management of squamous cell carcinoma of the
vulva (1). It may be an aliemative to postoperative pelvic ir-
radiation in high-risk patients. The literature data on the efficacy
of postoperative pelvic irradiation combined with inguino-
femoral radiation treatment in patients at high-risk, i.c. with
grossly positive andfor two or more small positive groin nodes
arc controversial. The Gynecology Oncology Group studied
14 patients with vulvar cancer and histologically proven
positive groin nodes who were randomized to either radiation
therapy to the groin and pelvis or pelvic node dissection, In
this prospective study the relative two-year survival was supe-
rior for the group of patients receiving radiation therapy. The
major survival advantage for radiation therapy was in paticnts
with either clinical N2 and N3 or two or more microscopic
positive groin nodes. Adjuvant radiation was more effective in
reducing the incidence of groin recurrences, The beneficial
effect of pelvic irradiation was not evident, in fact, less recur-
rence occurred in the lymphadencctomy arm. Kucera and
Weghaupt (18) do not recommend elective pelvic node radia-
tion because of the poor general condition and advanced age of
the patients. Other investigators (19, 40, 57), however, are in
favor of radiating the whole pelvis or the pelvic nodes in addi-
tion to groin node radiation therapy. Boronow et al. (58) did
not report on pelvic recurrences after pelvic immadiation as integ-
rated part of combined surgical and radiation therapy. In view
of Hacker (47), radiation therapy is unlikely to sterilize
enlarged pelvic nodes, He recommends to remove any enlarged
pelvic nodes without full pelvic node dissection via separate
incision prior radiation therapy.

At present, the therapeutic value of postoperative pelvic node
radiation in vulvar cancer remains unknown. Considering
pelvic node radiation one should keep in mind that pelvic
lymphadenectomy adds nothing to the cure of patients with
histologically negative pelvic nodes and it is of litle value in
patients with pelvie node metastasis (35). In addition, this
procedure may be associated with a slight increase in operative
morbidity and occasional mortality.

RADIATION THERAPY ALONE Apparenily, there is no place for
curative radiotherapy alone in the management of early carci-
nema of the vilva unless the patient is unfit for surgery.
However, this is very uncommon. In the authors series, in
accordance with the literature data, wide local excision of the
primary could be accomplished even in patients with severe
medical problems.

Although there is a dearth of information, the results of radi-
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ation therapy alone in advanced carcinoma of the vulva have
been discouraging and are inferior to those of combining radi-
ation with conservative surgery (59). With radical radiotherapy
alone approximately 409% local control rate can be expected (6,
60). Complete response to radiation therapy does not result in
local control in all instances. As mentioned above, residual
disease is not infrequent in the wmor site, thus, removal of
the tumor bed has been advocated. Local excision of the resi-
dual wmor or wmor bed, in general, is a simple procedure,
which can be carried out even in frail patients. Thomas et al.
(61) suggest irradiation with or without chemotherapy as
definitive management for those with midline vulvar lesions
such as clitoral, vaginal and anal lesions where surgical re-
moval is accompanied by major cosmetic and functional
morbidity. In the authors’ view this approach deserves further
studies before one can embark on that strategy. For patients
with large vulvar cancer radiation treatment alone is rarely
curative.

In contrast 1o microscopic nodal involvement, clinical N2 and
N; groin nodes can rarely be treated effectively with radiation
alone. Backstram et al. (11) reported on one patient with N3
groin node cured by radiation alone. Surgical excision of N2 or
N3 groin nodes, in conjunction with radiation, has been re-
commended. Henderson et al. (20) do not advocate treatment
of clinically positive groin nodes by irradiation alone since the
high-dose that required will produce fibrosis in a substantial
number of patients. In the absence of clinically enlarged node,
groin node dissection has not been recommended to reduce the
incidence of lymphedema associated with inguinofemoral
lymphadenectomy and radiotherapy.

Radiation therapy alone may be used effectively as a palliative
measure 1o relieve symptoms. Even cure has been reporied on
in this group of paticnts (41).

CHEMORADIOTHERAPY OF PRIMARY VULVAR CANCER The most
frequently used agents in squamous cell vulvar cancer are cis-
platin, 5-fluorouracil, mitomycin-C and bleomycin, Exclusive
chemotherapy in vulvar carcinoma has failed 1o show any
significant advantage (62). These agents, however, have been
demonstrated in vitro and in clinical trials 1o increase the
sensitivity of the squamous cancer cell of the vulva to radi-
ation therapy (63). Recent evidence suggesis that paclitaxel
increases the sensitivity of vulvar carcinoma cell lines o radi-
ation in vitro {64),

EARLY STAGES  As with radiation, chemoradiotherapy has no
established place in the management of early stage squamous
cell carcinoma of the vulva. This may be beneficial in patients
with midline wmors to permit more adequate local excision
and organ sparing. Lupi et al. (65) believe that in pathologic
complete responders surgery may be spared,

LOCALLY ADVANCED LESIONS  Following the pioneer report by
Nigro et al. (66) on the encouraging experience in treating
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squamous cell anal carcinoma with preoperative chemoradiation
therapy, high response rate to chemoradiotherapy in locally
advanced carcinoma of the vulva has been reported (61, 67-
71). Whitaker et al. (72) reported a pilot study of chemoradio-
therapy in advanced carcinoma of the vulva. This study has
recently been updated (73). Thirty-seven patients with advanced
tumor (19 primary and 16 recurrent), that would have necessi-
tated exenterative surgery were treated with chemoradiotherapy
(mitomycin-C and 5-FU) and with surgery reserved as salvage
treatment at 3 months after completion of treatment in those
failing to enter complete remission. The local control rate was
high in complete responders although the follow-up might not
be long enough to draw final conclusions. The outcome for
those patients failing to obtain complete response was disap-
pointing. Whether it is due to the 3-month interval before per-
forming surgery has jet to be determined. More probably, it is
attributable 1o the biological behavior of the tumor. In general,
surgery is carried out 4 1o 6 weeks following radiation or chemo-
radiotherapy in order 1o allow healing of the local reactions
and further regression of the wmor. Berek er al. (74) reported
83% 3-vear survival rate in 12 patients with advanced disease

treated with preoperative chemoradiotherapy (Cisplatin + 5-FU). |

Thomas et al. (61) using mitomycin-C, 5-FU and continuous
radiotherapy reported on 6 clinically complete response of 9
patients with advanced disease. Three of them subsequently
experienced local recurrence. Local recurrence may occur in
pathologically complete responders diagnosed by multiple
biopsy of the tumor side. These findings are in favor of excisi-
on of the tumor bed following complete disappearance of the

primary tumor. Sebag-Montefiore et al. (73) has challenged |

this concept and believe that the high local control rate of the
primary and recurrent discase in pathologically complete res-
ponders might not justify excision of the wmor bed, thus,
sparing patients from surgery altogether. Lupi et al. (65) repor-
ted 31 paticnts with T3-T4N2 primary (24 cases) or recurrent (7
cases) vulvar cancer treated with concurrent chemoradiotherapy
imitomycin-C + 5-FU and pelvic radiation) followed by rudi-
cal surgery. They achieved 42% clinical complete remission
(pCR was 36%). It is noteworthy the chemoradiation was
effective in eradicating regional and pelvic lymph node metas-
tasis in a substantial number of patients. The actuarial S-year
survival rate was 55%. The toxicity and operative morbidity
and mortality were acceptable in all but those patients with re-
current disease. Russell et al. (75) reported on 80% clinical
complete response in 25 women with advanced discase. Treat-
ment with the combination of bleomycin and radiation has re-
sulted in unsatisfactory outcome (76),

In conclusion, chemoradiotherapy 1s safe but not without toxi-
city. The overall response rate is high (>90%) with complete
response rates of 40-80%. Combining chemoradiation with
surgery approximately 80% local conirol can be achieved,
avoiding exenterative procedures in almost all instances. Chemo-
radiotherapy is effective in treating positive lymph nodes.
Whether these can be translated into long-term survival benefit
is not clear.
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RECURRENT DISEASE Vulvar recurrences can be treated with
some cffectiveness using radiation therapy (11, 41-42). For
small vulvar recurrences (T'1 or T2 recurrent tumor} wide surgical
excision with or without adjunctive treatment has been advo-
cated (77). Wide local excision alone has been reported to be
successful for isolated skin bride recurrences as well provided
surgical margins are adequate (78-79). Inadequate margins
require adjunctive radiation therapy (80). Prognostic factors
adversely associated with survival include early (<1-2 years)
recurrences, positive groin nodes at the time of pnmary surge-
ry and recurrences outside of the primary location of the vulva
(81-82). Local excision of large vulvar recurrence (=5 cm) has
been commonly associated with local failure. Adjuvant
radiotherapy and or chemotherapy has been used. The outcome
for patients with recurrence outside the primary vulvar site is
poor irrespective whether it is treated with surgery alone or
with combined approaches. For patients with tumors extend-
ing 10 the urcthral or perennial area primary radiation therapy
has been recommended, which may be followed by local resec-
tion of the wmor bed 4 10 6 weeks after irradiation. The resi-
dual wmor should be locally excised in an attempt to cure the
patients. As with locally advanced primary tumor, some local-
ly advanced recurrent disease, although rarely, may require ex-
enterative surgical procedure. Again the major prognostic fac-
tor in terms of discase control is the nodal involvement (27,
32).

Re-irradiation of a recurrent vulvar lesion may also be effective
in a small subset of patients. The longer the disease free inter-
val prior to the development of recurrent tumor the better the
results of re-irradiation.

Chemotherapy is ineffective in local recurrence previously
treated with radiation therapy with or without concurrent
chemotherapy. Chemoradiotherapy has been reported to have a
place in the management of local recurrence following vulvec-
tomy or wide local excision (73). There has been increasing
evidence 1o show that with chemoradiotherapy with or without
surgery local-regional control can be achieved in a high pro-
portion of recurrent disease (63, 73).

| The curative value of radiation therapy for nodal relapse is

limited because both local and distamt failure is common in
this group. To improve local control of the recurrent groin dis-
case surgical excision of the enlarged node(s) should be per-
formed if feasible. In spite of this, the prognosis has been uni-

| formly poor. Thus primary control of the vulvar cancer and the

regional nodes is of paramount importance. Recent reports on
chemoradiotherapy seem 1o suggest the efficacy of this app-
roach in eradicating both groin and pelvic node metastasis in
patients with recurrent disease

TECHNIQUE AND DOSAGE OF IRRADIATION

PRIMARY TUMOR  External beam therapy seems 1o be probably
more effective than brachytherapy or implants and carries less
risk for side effects. The energy of irradiation is crucial. Only
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high-energy photons from supervoltage machines (16, 44) and,
perhaps high-energy clectron irradiation (6) appear 1o be
adequate for radiation treatment for vulvar cancer. Brachy-
therapy as a sole modality may be effective in controlling
small volume disease only. Combination of local irradiation
with external irradiation does not seem to improve treatment
results unless the proximal half of the vagina is involved
because vaginal carcinoma does seem 1o be as radiosensitive as
vulvar cancer (16). Nevertheless, intracavitary irradiation or
implants can be used as a boost to external therapy.

Hacker et al. (16) recommended that external radiation 1o the
primary tumor should be delivered through parallel opposed
(AP) anterior and posterior (PA) pelvic portals, with both

fields being treated daily in an isocentric fashion. This will |

deliver a relatively homogeneous dose of irradiation to the

Radiotherapy in vulvar cancer

utilized telecobalt, telecesium or x-ray therapy there seems to
be an advantage of combining photon therapy with electron
radiation. However, the use of electrons for the entire treatment
has not been recommended because moderate to severe skin
and subcutancous changes will occur with high-energy elect-

| rons (20).

vulva, vagina and rectovaginal septum but not to the pelvie [
lymph nodes. Should the groin and pelvic nodes be encom- |

passed in the irradiation field the AP and PA portals can be
enlarged. Others (10, 41) are in favor of using perennial por-
tals. Frog leg position of the patient also has support (59).

The recommended dosage for small wmors is usually 50 Gy,
with daily fraction size of 1.8 Gy or less. Thomas er al. (83)
reported minimal late sequelae in patients treated with 1.75
Gy or less daily fractions. Pao et al. (59) found no dose
response for subclinical disease between 45 and 75 Gy. To
achieve complete regression of large primary umors higher
doses (up to 85 Gy) should be administered (15).

COMPLICATIONS OF RADIATION THERAPY

RADIATION OF THE Vuva Orthovoltage treatment of the primary
tumor has been associated with severe complications, mostly
necrosis (17, 86). The use of electron irradiation alone 1o treat
vulvar cancer carries a relatively high risk of severe compli-
cations (6). With the advent of megavoltage machines, newer
technology in radiation planning and delivery, severe compli-
cations such as vwlvar fibrosis and necresis are uncommon.
Their appearance is related to the daily fraction dose and total
dose of radiation. In contrast, moist desguamation of the skin
is not infrequent and usually appears after the vulva has
received a dose of 30 to 45 Gy, necessitating a short treatment

| interruption (16, 61). Considerable skill is required from

trained nurses to manage this complication. Other mild

| adverse effects include ervihema, atrophy and telangiectasis,

LYMPH NODES A wvariely of techniques has been used to give |

inguinal lymph node irradiation. Henderson et al. (20 re-
commended the method of two separate anterior shaped fields.
Stmonsen et al. (84) are in favor of using a single field tech-
nique.

The fields of radiation should encompass the superficial and
deep inguinal-femoral nodes with an appropriate safety mar-
gin, perhaps extending to the margin of the vulvar excision.
Whole pelvis radiation therapy may be administered to treat
both groins and obturator, external and intemal iliac areas, via
cither 4-ficld box technique or AP and PA opposed fields.

The most commonly used tumor dose at 2 to 3 cm depth is
45 1o 50 Gy in five weeks, with 1.8-2 Gy per fraction (12, 18-
19). According 1o Henderson et al. (20) the minimum lymph
node dose should not be less than 50 Gy. Simonsen er al. (34)
recommended higher dose in patients with perinodular growth.
Patients with grossly positive nodes require a higher dose
unless the enlarged nodes are dissected. Should regional post-
operative radiotherapy is indicated, the rowtine use of midline
block has not advocated (85).

The energy of radiation depends on the amount of the overly- |

ing subcutancous tissue. Very high energy irradiation may
underdose superficial lymph nodes that lic immediately under
the skin. e.g. in thin patients. Although most authors have

Thrombo-embolic disease, fistula formation and stenasis of
the introitus are rare, Myelosuppresion is also infrequent and
usually muld.

GROIN IRRADIATION  Acute side effects of inguinal irradiation
have been limited to dry and occasionally small patches of
moist desquamation of the skin. Inguinal fibrosis is dose
dependent and usually mild to moderate and asymptomatic in
most cases. This side effect is uncommon if the dose is less
than 50 Gy. Patients with a marked amount of subcutaneous
fal are particularly apt to develop fibrosis (20). The risk of
fvmphedema is extremely low with most serics of no such
complications. A vascular necrosis of the thigh with or without
femoral neck fracture is a major worry which has been reported
to occur at doses as low as 26 Gy to the femoral head. The
cumulative actuarial incidence of femoral neck fracture follow-
ing groin irradiation was 11% at 5 years and 15% at 10 years
and was related to dose, cigarette use and x-ray evidence of
asteoporosis prior to radiotherapy (87). This sequel seems to
inevitably occur in some patients treated with pelvic irradi-
ation. Nevertheless, care should be taken to minimize the dose
1o the femoral base where possible, ¢.g. by shielding the
femoral neck, without compromising treatment results. This
may be achieved by delivering a portion of the inguinal lymph
node treatment with electrons (20, 87). Major bowel compli-
cation has been reported on in a few patients treated with
pelvic irmadiation (41) or with chemoradiotherapy (73).

Combination of surgical and radiation treatment of the groin
nodes does not seem 1o increase the complication rate (22,
35). In contrast, Hacker (47) reported severe leg edema after
full inguinofemoral node dissection combined with groin ir-
radiation. Wound healing is probably not aliered by pre- or
posioperative irradiation,
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Close evaluation of the paticnts throughout and following ir-
radiation as well as optimal skin care including taping the skin
fields apan, keeping intact skin dry without using ointment,
and perennial hygiene are important 1o avoid side effects and
decrease the need for interruption of treatment. Counseling
prior to radiation to improve the tolerance of radiation is also
important for vulvar skin reaction which is probably inevitable.

Moist desquamation responds well to local antiseptics and

topical cortico-steroids.

comcwusions  The role of radiation therapy in the manage-
ment of vulvar cancer has not been adequately explored. The
evidence available suggests that irradiation in combining with
surgery may improve treatment results and quality of life.

The management of paticnts presenting with early stage discase
has been surgical with satsfactory outcome in terms of local
control and long term survival. There is no place for radio-
therapy in small stage | and 11 squamous cell carcinoma of the
vulva unless the tumor is located on the perineum or clitoris.
T1 and T2 lesions encroaches on either the perincum or cli-
toris may well be treated with preoperative irradiation or
chemoradiotherapy to bring about tumor shrinkage and thercby
permilting lissue sparing surgical excision.

Elective groin irradiation replacing inguinofemoral lymph
node dissection combined with surgical excision of the pnmary
tumor has not been practiced in routine setting.

As stated by Neville Hacker (47): “with the expenence now
accrued, preoperative radiation, with or without concurrent
chemotherapy, should be regarded as the treatment of first
choice for patients with advanced vulvar cancer who would
otherwise require some type of pelvic exenteration.” Pelvie
exenteration is rarely indicated. It is a viable option when
organ-preserving treatment, i.e., preoperative radiation with or
without chemotherapy has failed. The combined approach as
opposed 10 exenterative surgery is significantly superior in
terms of survival in patients with positive groin nodes.
Whether the tumor bed should be excised in those patients
with locally advanced primary tumor who obtain complete
remission following radiation or chemoradiotherapy is not
clear and requires further studies. The author is in favor of
excising the wmor bed.

Most patients with isolated small vulvar recurrence can be
saved with further surgical excision. More advanced local
recurrent tumor, however, require radiation or chemoradio-
therapy to avoid exenterative procedure. Residual tumors in
those without pathologic complete remission and perhaps, the
mor bed in complete responders should be excised. Further
studies are needed 1o determine the long-term outcome of radi-
ation therapy alone or chemoradiotherapy without subsequent
excision of the tmor site in those with pathologic complete
TeSpOnse,

122

Radiation therapy is commonly associated with toxicity in-
cluding both acute and late complications, the latter being
more severe. The major acute toxicity is the development of
perennial moist desquamation, often resulting in treatment
delay. With the advent of megavoltage machines, newer tech-
nology in radiation planning and delivery, severe compli-
cations such as vulvar fibrosis and necrosis are uncommon,
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ENDOMETRIAL CARCINOMA

Endometrium carcinoma: general indications of
low dose-rate brachytherapy,
Institut Gustave-Roussy experience

ALAIN P. GERBAULET, M.D.', A. POITEVIN, M.D.", A. LUSINCHI, M.D.",
CHRISTINE HAIE-MEDER, M.D.", J.L. HABRAND, M.D.', D. CHASSAGNE, M.D.',
D. CASTAIGNE, M.D.*, GUY MICHEL, M.D.’, P. DUVILLARD, M.D.?, M. PRADE, M.D.}

Department of Brachytherapy', Department of Surgery’, Department of Pathology'

Institure Gustave-Roussy, Villejuif

INTRODUCTION The main treatment of endometrial carcinoma
15 surgery, but the peculiar medical status of patients and/for
the extent of the disease do not always allow a radical surgery.
Even when this surgery can be performed, the local recurrence
risk remains between 10 and 15%. This recurrence rate can be
notably decreased with complementary radiotherapy. So many
authors think that the best treatment for endometrial cancer is a
combination of radiotherapy and surgery. The limits of both
treatment must be clearly defined in order to avoid a possible
added toxicity leading to an increased morbidity.

In practice, three therapeutic groups can be defined according
to stage of the discase and medical status of the patient:

= group A: surgery is the main treatment, the aim of radi-
ation is only to increase the local control: local recurrences are
decreased from 10-15% to less than 3%.

— group B patients are not operable, treatment consists in
combination of external radiotherapy and brachytherapy.

= group C: medical status of the patients does not allow a
carcinologically satisfactory radical surgery, radiotherapy will
have 1o compensate for this lesser surgery to obtain an cqui-
vitlent result.

GENERAL INDICATIONS OF BRACHYTHERAPY According lo the
three predifined groups, brachytherapy can be included in dif-
ferent protocols: combined with surgery and/for radiotherapy,
brachytherapy alone and salvage brachytherapy.
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COMBINATION OF EXTERMAL RADIOTHERAFY AND BRACHYTHERAFY, OR
BRACHYTHERAPY ALONE  Indications of the Institut Gustave-
Roussy (IGR) for external beam and brachyiherapy are the
following:

— patients with stage [ (high grade), stage 11 or early stage 111,
with poor medical status are treated with a combination of
external radiotherapy and brachytherapy if surgery is contrain-
dicated.

- patients with advanced stage 111 or stage IV are treated with
a combination of radiotherapy and brachytherapy whatever the
medical status.

Brachytherapy alone is performed when patients have stage [
low-grade endometrial tumors with poor medical status.

SALVAGE BRACHYTHERARY Salvage brachytherapy can be realized
either after surgery alone or after radiosurgical treatment.

After surgery alone: in case of a pelvic recurrence, brachy-
therapy can be combined with surgery and external irradiation.
In case of a vaginal recurrence, brachytherapy can be associated
with extemal irradiation or can be performed alone. Interstitial
technigues like guide gutter or plastic tube technigues are espe-
cially useful.

After radicsurgical mreaimeni: in case of a pelvic recurrence,
the main treatment is surgery which can be combined with
preoperative brachytherapy. In case of vaginal recurrence,
brachytherapy must be discussed: its modality depends on the
previously delivered doses and location of this vaginal recur-
rence. Lateral and antenior walls of the vaginal cavity are the
best indication for interstitial techniques.

RADIC-SURGICAL TREATMENT The actual IGR treatment protocol is
based on two retrospective studies about endometrium carcino-
ma stages | and 1. The first one compared one group of

| patients (39 cases) treated by radiation alone (medical con-

traindications to surgery) to another group (68 cases) treated by
combination of radical extended surgery and irradiation (,,full”
dose of preoperative utero-vaginal brachytherapy with the aim

" of complete tumor sterilisation). The S-year survival rate
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was 849 for patients treated by radio-surgical combination
and 42% for patients treated by radiotherapy alone. For
patients treated by radio-surgical combination causes of death
were: cancer 3%, severe therapeutic complications 7%, inter-
current diseases 6%, For patients treated by radiotherapy
alone, causes of death were: cancer 12%, severe therapeutic
complications 2%, intercurrent diseases 27%. The low-grade
complication rate was 19% in the first group and 15% in the
sccond group. In total, for patients treated with a radio-surgical
combination, the cancer control rate was better but the inci-
dence of complication was too high, Consequently, 11 was
decided to increase the indications of radio-surgical combined
trestments, while respectively decreasing the importance of
each specific therapeutic method,

After this first retrospective study, our protocol was modified
taking into account its findings. To illustrate this therapeutic
evolution, a second retrospective study was done. Between
1971 and 1979, 151 patients with stage [ (909} and IT (10%)
endometrial cancer were treated with a radio-surgical combi-
nation. The aim of this study was to assess the value of
brachytherapy. The judgement criteria were the complication
and local control rates. The treatment consisted in pre-operative
brachytherapy: vaginal alone (upper-third) in 55% cases and
vaginal + uterine in 45% cases followed by bilateral salpingo-
oophorectomy and hysterectomy (BSOH) + obturator node
picking for stage | and by BSOH + partial colpectomy +
external iliac lymphadenectomy. The results obtained in terms
of local control were identical, whatever the type of brachyther-
apy: 1.4% vaginal recurrences, 3.5% pelvic recurrences.
Operative difficulties were linked to brachytherapy are the fol-
lowing: the delivered dose was too high in 3 cases, and in |
case the time delay between brachytherapy and surgery was not
respected: surgery was performed 3 wecks after the end of
brachytherapy, when the inflammatory reactions are at their
most. Postoperative complications occured in 10 cases (7%).
They were: 4 uretero-vaginal fistulae, 1 peritonitis and 5 lym-
phocysts.

Actual IGR protocol This second study lead us 1o our

present treatment protocol which consists of the following:

Stage [ disease

|. vaginal brachytherapy immediately followed by surgery,

2. BSOH + obturator node picking, 3. complementary external

radiotherapy in case of poor prognostic factors: myometrial in-

filtration, nodal involvement, ovarian metastasis, grade 3

LWImOours.

Stage Il disease

1. vaginal or ulero-vaginal brachytherapy (if endocervical

involvement is important) immediately followed by surgery 2.

BSOH + external iliac lymphedeneciomy and 3. complemen-

tary external radiotherapy as for stage 1.

In this combined radio-surgical treatment, several questions,

however, remain 1o be answered,

—  When should the brachytherapy be done, pre or postopera-
tively?

—  What should the target volume be?
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~  Which of many techniques to use?

—  What dose to give?

—  Where to prescribe it?

—  What time interval between brachytherapy and the surgery?

PRE- OF BOSTORERATIVE BRACHYTHERA#v? Tt is possible to answer the
first of these questions by looking at the results of the retro-
spective studies (briefly mentioned before).

When brachytherapy is performed before surgery, the delivered
dose to the critical organs are very low (Table 1); the surgical
difficultics rate, linked to preoperative brachytherapy, is less
than 3%; the postoperative complication rate is low (Table 2).
There is a risk of a partial change in the pathological informa-
tion brought by the surgical specimen, especially if an utero-
vaginal brachytherapy is performed 6 weeks before surgery.
This risk of loss of prognosis factors does not exist if brachy-
therapy is performed immediately before surgery and further-
more if only vaginal brachytherapy is performed.

When brachytherapy is applied after surgery, a 6-week delay
must be allowed for scar healing. During this time, the prog-
nostic factors can be brought together: myometrial infiltration,
endocervical invasion, nodal involvement and ovarian metasta-
sis. The dose delivered postoperatively 1o small bowel, which
has come down in the pelvis in the absence of the uterus, can-
not be systematically calculated because of the difficulty in
evaluating the exact position of small bowel. This can increase
the risk of digestive complications and to try to prevent these
complications can lead to deliver an insufficient vaginal

Table 1. Brachytherapy combined with surgery for stages |
and Il {[mean doses fo crifical organs of 166 patients)

Brachytherapy dase in Gy

Rectum Blodder
Preoperative
vaginal 24 25
uterovaginal 29 33
Postoperative 37 fils]

Table 2. Brachytherapy combined with surgery for stages |
and |l pre- and postoperative problems)

Surgical difficulties
Canger invasion 1%
Brachytherapy 2.5%
Miscellaneous reasons 10%
Postoperative complications
Peritonifis 1%
Ureterevaginal fistuloe 2%
Lymphocysts 4%
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brachytherapy dose. Posi-operative brachytherapy can be opti-
mized in selected cases of high risk vaginal recurrences, which
are corrclated to the known prognostic factors.

VAGINAL OF UTERCVAGINAL BRACHYTHERA?Y?  In 80 to 90% of cases,
vaginal recurrences of endometrial carcinoma occur at the vagi-
nal vault. The target volume for a prophylactic brachytherapy
should therefore be the superior third of the vagina in stage |
and the cervix and uterine isthmus have to be added in stage 11.

As mentioned above, the second retrospective study showed
identical local control rates for vaginal or utero-vaginal
brachytherapy. The imadiated volume was larger for utero-vagi-
nal brachytherapy with an increase in the dose to critical
organs: 5 Gy more to the rectum, 8 Gy more to the bladder
and 3 Gy more to extemnal iliac nodes. Preoperative utero-
vaginal brachytherapy can also lead to a modification of
important histologic prognostic parameters (tumour differenti-
ation, degree of myometrial infiltration and cervical exten-
sion). Also, when brachytherapy is only vaginal, the protec-
tion of the zone irradiated by brachytherapy is particularly casy
when postoperative external beam radiotherapy is indicated.

TEcHnicuEs? Several brachytherapy techniques for endometrial
cancer have been developed and are used today around the
world. The IGR brachytherapy technique is based on a case by
case adaptation permilting personalization of cach brachythera-
py application at the level of the application itself as well as a
perfect knowledge of the dose distribution to the target volume
and the adjacent normal structures which have 1o be spared.
The second important aspect of the IGR technique is the
necessity of total radioprotection of the staff,

For vaginal brachytherapy

— a vaginal mould applicator is made individually for cach
patient. This applicator therefore follows exactly the con-
tours of the vagina and of the cervix for cach patient.

= the use of miniawrized low-dose rate 137 Cs sources of
which the length and position are chosen for each case
allows an adapted irradiated volume,

= a remote afierloader, Curietron type, permitting complete
radioprotection but also an adaptation case by case because
of the programming and mobility of the sources,

= and finally, a computer calculates the dose distribution to
any apatomical point, plane or volume.

For utero-vaginal or cervico-vaginal brachytherapy

— the individually prepared vaginal mould is also used, as
well as the other equipment mentioned above,

— and a single uterine source is added.

(ther technigues are:

— vaginal mould applicator: Iridium, manual afterloading
{Picrquin),

-~ Bloedorn-Delclos applicator,

- disposable Delouche applicator,

— Fletcher, Raynal, Baillet...
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AT DOSE TO GIEF The ICRU recommendations for specifi-
cation of absorbed dose and irradiated volume in intra-cavitary
brachytherapy are for cervix carcinoma brachytherapy. These
recommendations can be applied to endometrial carcinoma
brachytherapy. The role of brachytherapy is prophylactic and it
is therefore logical to deliver a dose of 50 Gy. The volume
irradiated 1o a minimum dose of 50 Gy will constitute the refe-
rence volume like the one irradiated 10 60 Gy in brachytherapy
for cervix carcinoma as recommended by the ICRU. For stage
I. a minimum dose of 50 Gy is delivered at 0,5 cm of the
mucosal surface of the superior 1/3 of the vagina. The same
dose 1o 0,5 cm around the cervico-isthemic region is added for
stage 11

WIHAT INTERVAL BETWEEN BRACHYTHERAFY AND SURGERY? When the
brachytherapy is preoperative, it should be done immediately
before the surgery because it will then induce little modification
of important histopathological parameters and the whole
treatment can be administered in the same hospitalization (if
external radiotherapy is not needed afterwards). Immediate
surgery does not lead to higher operative or postoperative
complications. In case of postoperative brachytherapy, it will
be performed approximately 6 weeks afier the surgical inter-
vention to permit sufficient vaginal vault scar healing.

INSTITUT GUSTAVE-ROUSSY RESULTS The last study realized at
Gustave-Roussy was done on 325 patients with adenocarcinoma
of the endometrium, stages [ and 11, treated between 1976 and
1986. All these patients were operated but 4% were treated by
surgery alone without brachytherapy. For the great majority of
this population treated by combined radio-surgical approach,
brachytherapy was performed before surgery in 73% of patients.
After the surgery 30% of patients received a complementary
external beam irradiation (with an adapted protection according
to the volume previously irradiated by brachytherapy) in case
of bad prognostic factors. The overall S-vear survival rate was
B3.3% for stage | and 58.2% for stage 11. In function of the
other prognostic factors, the 5-year survival rate was different:
92.4% when the myometrial infiltration was less than half and
61.4% in other cases. For nodal histological involvement, the
survival rate decreased from 90.5% for N- 10 55% for N+.

Amongst the 325 patienis of this serics, there were 21 recur-
rences: 11 peritoneal, of which 3 were associated with pelvic
disease, 2 paraaortic, 2 pelvic alone and only 6 vaginal. Out of
these, 6 patients received vaginal brachytherapy. So in the
combined radio-surgical treatment, the vaginal recurrence rate
was (L.6% (2/312).

Because of the adapted therapeutic approach case by case for
brachytherapy as surgery, and because of the adaptation of each
treatment to the other one, the complication rate is conside-
rably low. In addition to the adaptation of cach treatment 1o
the other, the magnitude of cach modality was decreased over
the years, going from a ,full” dose utero-vaginal brachytherapy
with Wertheim type hysterectomy to the actual individualized
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protocol leading to a low complication rate. In the IGR series
described above, the postoperative complication rate was 15%
(50/325). The risk was related to the type of surgery, being
rarely found when a simple total hysterectomy + obturator
node picking was done. For the patients who had a pelvic
lymphadenectomy, the major complication was hemato or
lymphocele which necessitated surgical drainage in 38 patiens
(11%:).

Another group of 206 patients in Tours treated with a compa-
rable protocol has been examined to also determine the comp-
lication rate of combined radio-surgical treatment in endome-
irial carcinoma. The brachytherapy technigque employed was
similar to the one at IGR except that the preoperative brachy-
therapy was more often utero-vaginal, The surgical procedure
was also more radical, being a CHL in 66% (136/206). The
complications were described in 2 groups: immediate i.e. dunng
the brachytherapy application and late. During the brachytherapy
application, 6 patients presented the following problems: 1 deep
venous thrombosis, 2 infectious, 1 other and 2 unknown.
Twenty-one patient (10.2%) presented | late” complications.
Seventeen in the utero-vaginal brachytherapy group and 5 in
the vaginal brachytherapy group. The majority of these comp-
lications were urinary or vascular. Eight of the 10 urinary
complications were of urinary incontinence which can probab-
Iy be related to the surgery. There were 2 cases of cystitis. The
vascular complications were: 5 cases of lower limb edema (uni
or bilateral), 2 phlebitis and 1 case of , heavy legs” sensation.
The other complications were: 4 digestive, 3 gynecologic or
pelvic and | neurological. All these complications were graded
according to Chassagne’s glossary of complications: 3 grade 1
(11.6%), 22 grade 2 (8.6%), 1 grade 3 (3.8%), 0 grade 4 (0%).
It is to be noted that in 11 of these complications, an impor-
tant contribution to the morbidity could be found in the
patient’s past medical history and/or because of a more aggres-
sive treatment (surgery and/or radiotherapy) than the majority
of the patients in the series. This very detailed study on com-
plications shows the necessity of decreasing brachytherapy and
surgery when possible to obtain the same local control but
with a lower complication rate.

CONCLUSION

— surgery remains the main treatment of endometrium carci-
nom,

— a combined radio-surgical treatment allows a very high
local control rate,

—  brachytherapy and surgery must be adapted to each other
and case by case to decrease the morbidity.
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ENDOMETRIAL CARCINOMA

Endometrial carcinoma — adjuvant locoregional

radiotherapy

PETER BLAKE, M.D.
Gynaecology Unit, The Roval Marsden NHS Trust, London

INTRODUCTION  Carcinoma of the endometrium is increasing in
incidence in developed countrics and now exceeds the inci-
dence of carcinoma of the cervix in several. Total abdominal
hysterectomy and bilateral salpingo-oophorectomy (TAH and
BS0O) is recognised as the single most important element of
therapy in stage | and I1 disease. However, the role of adjuvant
posi-operative radiotherapy cither as external beam or as intra-
cavitary therapy to the vaginal vault has not yet been clearly
proven,

THE ROLE OF POST OPERATIVE RADIOTHERAPY |mproved survival
following adjuvant radiotherapy has not vet been established.
Only two early studies have reported a survival advantage,
Nalan et al. (1) in 1967 retrospectively demonstrated improved
survival and local control with radiotherapy and surgery versus
surgery alone in patients with larger and less differentiated
twumours. Graham et al. (2) in 1971 in a prospective study
reported a S-year survival rate of 64% (21/33 patients) in stage
I patients receiving hysterectomy alone. This was significantly
worse than patients receiving additional pelvic irradiation -
885 (BUM0 patients). Radiotherapy also reduced the pelvic
recurrence rale from 12% (4/33) o 1.1% (1/M90). In the GOG
study of 766 patients (3) the pelvic recurrence rate in the
surgery only patients was 31.8% (101/320) and radiotherapy
group 16.8% (62/368), despite the latter group having signifi-
cantly higher histological grade of tumour and deeper invasion
of the myometrium. In a retrospective study of 384 patients
with stage | disease, high risk patients were offered radiotherapy
i(4). Twenty-cight of these, however, violated protocol and did
not receive radiotherapy. There was a significant increase in
pelvic recurrence rate in these patients (14.3% versus 3.99%),
Although there are no recent trials randomising patients into a
no radiotherapy arm, further inference on the benefit of external
beam radiotherapy can be made from trials which have
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compared intracavitary therapy alone versus combined intracav-
itary and external beam treatment. A summary of these trials is
presented below but the most significant of these was reported
by Aalders et al. (5) in 1980 who reported a significantly lower
pelvic recurrence rate (1.9% versus 6.9%) with the combined
approach.

Table 1. Incidence of positive pelvic lymph nodes in patients
with stage | and Il endometrial carcinoma. Summary of three
lymphadenectomy series (18, 19, 20).

Incidence of posifive pelvic nodes (%)

| Grade Creosman &8 Glinn et Calaiset  Summary
al |1987) al [1995] ol [1994)
| 1 5/180 7/43 5/74 17/297
|3%] 16%) |6.8%] |5.7%
2 25/288 11,/92 /59 41/439
(%) [12%) |8.5%) {2.3%)
3 28/153 13/103 4722 45/276
[18%] (12%) (18.2%] [16%)
fyometrial
invasion
none 1/87 1/18 0/0 2/105
(1% |5.6%) {0%) (2%
<1/3 15/279 11/70 6/97 32/446
|5%) 115.7%] 6. 2% [7%)
md1/3  7/11é 1 /70 4/43 12/229
(&%) (1.4%) (9.3%) 15.2%)
=2/3 35/139 18,/80 4/135 57/254
[25%] [22.5%) |26.6%) |24%)
Al slagel  5B/621 31/238 57107 24,/966
(F.6%) (7.0%) [4.7%) (@.7%)
Al slage Il - 10/45 Q/48 19/93
22% (19%) (2055}
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Table 2. Correlation of tumour grade with depth of myomet-
rial invasion (19, 21).

FIGO grade
Myometrial invasion ] 2 3
No invasion 58% 52% 38%
< 1/2 myometrial invasion 30% 28% 16%
> 1/2 myometrial invasion 12% 200 A5%

Table 3. Percentage 5-year disease-free survival for surgical
stage | endometrial carcinoma (22).

FIGO grade
Myometrial invasion ] 2 3
Mo invasion Q6% Q2% 85%
< 1/2 myomefrial invasion 5% Q0% &%
> 1/2 myomefrial invasion 81% 70% 42%

EXTERMAL BEAM [EB] ALONE VERSUS INTRACAVITARY (I} ALONE. Safa and
del Regaro (6) in 1969 retrospectively compared 40 Gy EB to
the pelvis (70 patients) o 60Gy IC 1o the vaginal vault (48
patients). There were no vaginal recurrences in either group
and the 3-vear survival rates were similar (87% versus 77%).
Latini (7) in 1990 retrospectively compared 131 stage | patients
who received 45-30Gy EB, post-operatively to the pelvis with
29 patients who received 50 Gy o the vaginal vault by intra-
cavitary therapy. The 5-year survival rates were similar (88%
versus %3%) and there was no significant difference in the
pelvic recurrence rates (2% versus 0%,

Weigensherg er al. (8) in 1976, in a small randomised trial,
compared 40Gy EB to the pelvis (38 patients) to 54Gy IC 1o
the vaginal vault (53 patients). Survival rates were similar but
the pelvic recurrence rale was significantly higher in the EB
alone group (9% versus 2%, p=0.01).

Morrow et al. (3) further analysed the GOG study in 1991 and
demonstrated that a higher proportion of recurrences were vaginal
following EB alone rather than IC alone. None of the 3 pelvic
recurrences in 78 patients who had IC treatment were vaginal,
whereas 7 of 95 recurrences (7.4%) out of 368 patient treated
with EB were vaginal.

EXTERMAL BEAM ALONE VERSUS COMBIMED EXTERMAL BEAM AND INTRA-
cavitaRy  Torrisi et al. (9) in 1989 reported a series of 73
patienis who received post-operative EB only at doses of
between 45Gy to 50Gy. They had either grade 2 or worse
histology or deep myometrial invasion. The 5-year actuarial
survival was 9%, discasc-free survival was 82% and the local
relapse rate was 6.5%. These figures are similar to series which
have used combined IC and EB in comparable cases (4,10,11,
12,13). Bliss er al. (14) in 1992 retrospectively compared 40
patients who received 40-45Gy EB 1o the pelvis with 51
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patienis who, in addition, received 50Gy to the vaginal vault
mucosa by IC therapy. The vaginal vault recurrence-rate was
significantly higher in the patients who received EB alone (4
versus ), despite these patients having significantly lower
stage disease. However, bowel toxicity and vaginal stenosis
was higher in the combined treatment group.

There have been no randomised trials in this category of
patients.

[MTRACAVITARY ALOME VERSUS COMBINED INTRACAVITARY AMD EXTERMAL
BEaM  Bedwinek et al. (15) in 1984 in a small retrospective
review evaluated patients with stage 1, grade 3 disease. There
was no significant difference in the pelvic recurrence rate
between 33 paticnts treated with 1C alone (20-45Gy) compared
to 50 patients who received IC and EB (20-50Gy) (12% versus
8%). The radiotherapy doses and techniques varied widely but
on further analysis, there was a comelation between 1C dose
and pelvic control rate. Aalders et al. (5) in a randomised trial
compared 227 patients who received 1C alone (60Gy to the
vaginal wall} with 263 patients who, in addition, received EB
(40Gy) to the whole pelvis. The reported survival rates were
similar but the combined approach demonstrated significantly
lower pelvic recumence rates (1,95 versus 6.9%).

Table 4. The Royal Marsden protocol for stage | endometrial
cacinoma post TAH and BSO.

FIGO grude
Myometrial invasion 1 2 3
MNa invasion O ] EB&ICa
< 1/2 myometrial invasion  ICb ICh EB&ICa
> 1/2 myometrial invasion EB&ICa EB&ICa EB&ICa

EB = External beam (45Gy in 25, daily), ICa = 2 x 4 GY
@0.5m, ICb=4x55Gy@0.5m

coNcLUsiON  Post-operative adjuvant radiotherapy is now
commonplace in the management of patients with endometrial
carcinoma, Standard treatment protocols, developed empirically,
have generally placed patients into high, intermediate and low
risk categorics, based on histological prognostic factors (Tables
1, 2, 3). The high risk group receiving EB and 1C, intermediate
IC alone and the low risk group surgery alone (Table 4.). With
such a scarcity of randomised trials it is no surprise that there
are appreciable differences between medical centres with respect
to patient selection, treatment methods and timing of adjuvant
radiation therapy. For example, there are reports favoring the
routine use of adjuvant radiotherapy for all grades of endo-
metrial carcinoma even with minimal myometrial invasion
(16, 17). A recent informal questionnaire of radiotherapy cen-
tres in the UK. conducted by the British Institute of Radiology,
showed no consensus in the criteria for designating a patient
with stage | endometrial cancer into a no risk, low risk or high
risk group. In addition, there was no agreement on which
patients should receive intracavitary therapy, external beam
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treatment or a combination of the two. The commonest policy
was that adjuvant radiotherapy is offered 10 all patients with
poorly differentiated tumours and 1o those with well w0
moderately differentiated wmours invading more than half-
way through the myometrium.

In conclusion, the impact of adjuvani radiotherapy on survival
requires further evaluation with randomised trials. There is
zood evidence, however, that local failure is reduced by intra-
cavitary and external beam radiotherapy. Combined radiotherapy
appears 1o be more effective than either external beam or intra-
cavitary radiotherapy alone, albeit at the expense of higher
toxicity. Further substantiation is required especially addressing
the question of EB alone against combined EB and 1C where
no randomised trial exits. To achieve this common criteria for
defining no risk, low-risk and high-risk tumours are needed.
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ENMDOMETRIAL CARCINOMA

Current status of preoperative and adjuvant irradiation

1n endometrial cancer

STELIO RAKAR, M.D.

Department of Obsterrics and Gynecology, University Medical Centre Liubljana, Linbliana

INTRODUCTION Cancer of the endometrium is the most
common genital malignancy in Slovenia with the incidence of
24100,000 women (1). Endometrial cancer has been considered
a lesion which can be successfully treated especially because
about 80% of these tumors are diagnosed at stage | confined 10
the uterine corpus. The Annual Repont on the resulis of
treatment in gynecological cancer indicates the absolute 5-year
survival rate to be 72.7% (2). Surgery with adjuvant radiation
therapy has been the traditional management of endometrial
cancer and has generally provided high cure rates, especially in
stage | (about 90% ). Nevertheless, for adjuvan radiation therapy
a considerable controversy exists regarding the mode (intermal
andfor external), the timing (preoperative andfor posioperative),
and the real effect of this therapy. Except for surgery, it has not
yet been found that one reatment policy improves survival 1o a
higher extent than the other. Further, the nsk for complications
causcd by the adjuvant radiation has to be considered. The
frequency of preoperative radiotherapy, either the classical
Heyman packing method with radium or the afterloading 1ech-
nique with cesium, has diminished since the adoption of
surgical staging that also requires surgical evaluation of the
intraabdominal status and lymph nodes.

The knowledge of prognostic factors permiits a rational
therapeutic approach in various stages. The most important
prognostic factors in endometrial cancer are:

- cancer spread (clinical stage)

- histologic tvpe

- histologic grade

- depth of myometrial invasion

- lymph node metastasis

- age.

Some data demonstrate that the ploidy of the tumor is also an
important independent prognostic factor (3). The most important
adverse variable is Iymph node metastasis which correlates
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with grade of the wmor, depth of myometrial invasion and
cervical involvement. The classification of endometrial cancer
into low risk and high risk groups is made according to the
prognostic factors. Low risk group involves the cases limited
to the uterine corpus (stage [), and those in whom cancer infil-
trates only the inner half of the uterine wall (stages la and Ib
according 1o the FIGO surgical classification), and the cancers
are highly or moderately differentiated adenocarcinomas, with
or without metaplasia. The high risk group involves women
with histologic grade 3 cancers with or without any myometri-
al invasion or any histologic grade with invasion greater than
half of the myometrium and/or positive nodes. The histologic
types adenosquamous, clear-cell and papillary type belong o
the high risk group.

LITERATURE REVIEW To daic, there has been no prospective
randomized trial demonstrating that preoperative and/or post-
operative pelvic radiation offers a survival advaniage comparing
to surgery done. In his review Jones (4) found no difference
between the 5-year survival rates for patients with stage |
disease treated by surgery alone (75%) or by combined therapy
(785 ), but from his analysis it is not clear whether high risk
cases comprise a greater percentage of the combined treatment
group. The study of Aalders et al. (5} demonstrated that
patients who received only vault imadiation had a 6.9% vaginal
recurrence rale, whereas the patients who received vault
irradiation in combination with additional whole pelvis external
irradiation had only 1.9% of vault recurrences. His observation
was that postoperative vaginal brachyradiotherapy alone was
ineffective in eliminating local recurrence, and besides this,
that there was no improvement in overall survival and
recurrence rates with the use of external pelvic radiation. The
only group (constituted of only 17% of all paticnts), which
seemed 10 have a survival benefit of postoperative external ir-
radiation in about 10%, was the group with grade 3 discase
and deep myometrial invasion. The conclusion of Aalders (5)
and other investigators (6-8) was that with radiation therapy
there was a reduction of pelvic recurrence rate, but the distant
metastasis rate was higher, so pelvic radiation therapy contri-
butes merely to the changed patiemn of recurrences. The overall

S-year survival for recurrent endometrial cancer ranges from
[ 10% to approximately 30% (6, 8). The extent of pelvic recumence
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(vaginal vs, extravaginal discase) was the most important pre-
dictor of survival. Patients with the recurrence confined to the
vagina have a relatively good possibility of salvage with
agressive local therapy (9, 10). In the study of Poulsen ef al,
(1) no postoperative radiation was given in stage | low risk
cases and the incidence of recurrence was 79: with postoperative
external radiation the incidence of recurrence was 15% in high
risk stage I cases, and 29% in stage Il cases. The vaginal re-
currence in low risk cases were subsequently successfully treated
with radiation, and only 4.4% of patients died of the discases
during the following 5-year period. Thus, the conclusion of
Pondsen (10) and other authors (8, 11) is that surgery alone is
the adequate treatment for low risk cases and that prima-
ry adjuvam radiation should be reserved for high risk group of
endometrial cancer.

The extension of endometrial cancer into the cervix (stage 1)
implies a lower survival rate because of increased lymph node
involvement (200-25%). These patienis should first undergo
surgery, and after that the posioperative radiation reatment can
be tailored to the other risk factors.

In combined treatment the risk of complications caused by the
radiotherapy should be considered. Ellion er al. (12) reponed
14.4% of some kind of local radiation complications, and 3%

of patients had severe complications such as rectovaginal fistu- |

la. Cownr et al. (13) referred a significant increase in severe comp-
lication rate (5.5%), especially bowel obstruction, in irradiated
paticnts who had prior lymph node dissection. On the contrary,
in an analvsis by Hewmesley er al. (14) there was no increase in
radiation complications after hysterectomy with pelvic and
periaoriic node dissection, compared to patients treated with
hysierectomy without node dissection.

: Tetal

OUR EXPERIENCE The most common surgical approach in endo- |

metrial cancer is 1otal abdominal hysierectomy with bilateral
salpingo-oophorectomy (THBSO). Ever since Novak (15) in
1953 described pelvic node metastasis in cases of endometrial
cancer, the most common operation in endomertrial cancer at
our Depantment had been classical Wertheim (Piver 11). Only
in the last decade the surgical radicality has diminished accord-
ing 1o surgery recommended by many oncological centers.

We have combined the surgery with irradiation in almost all
cases. Over the last two decades preoperative radiotherapy has
practically not been applied anymore, because of the necessity
o adopt surgical staging to determine prognostic factors for
postoperative irradiation. In low risk cases the postoperative
radiation consists of vaginal vault irradiation 1o the dose of
4000 Gy along a reference isodose line | em beyond the vaginal
mucosa. In high nisk group and in lymph node metastasis cases
a dose of 3000-5400 cGy is delivered in 4 weeks 1o the whole
pelvis. The results of peritoneal cytology have not modified our
treatment policy, because we think that peritoneal cytology is
not an independent prognostic indicator.

Radiatien therapy in endometrial cancer

The surgical procedures for 492 patients treated in the period
1983-90 at our Depaniment are presented in Table 1.

Table 1. Endomelrial cancer: Surgical treatment (1983-90)

N %
Wertheim classical [Piver Il] 201 41
Hysterectomy abdominal 243 49
- with lymphadenectomy 135
- without lymphadenectomy 108
Hysterectormy vaginal 48 10
Total 432 100

Surgery consisted of classical Wertheim operations in 201
cases (41%) and simple THBSO in 291 cases (59%). Pelvic
lymphadeneciomy was performed in all cases of Wertheim pro-
cedure and in 135 cases (35%) of abdominal THBSO. Vaginal
THBSO was done in 48 patients (109), usually in very fat
patients and in those at surgical risk.

Toble 2. Endometrial cancer: 5-year survival (1983-90)
according fo stage

Survival

Stage Y 8] %
| 433 [(88%) 366 84.5
] 35 [F.1% 23 &5

Il 21 [4.3%) o 43

v 3 [0.6%) | 33

492 499 81

Table 2. shows the S-year survival according to the stages and
the toial survival rate of 81%.

Table 3. Endometrial cancer: 5-year survival according
to adjuvant radiotherapy

Survival
Rodictherapy M M %
Preoperative 3 |0.6%) | 33.3
Vaginal 279 [56.7%] 243 87.1
External 185 (37.6%] 135 73.0
Nane 25 [5.1%) 20 B0.O

Table 3. shows the type and percentage of adjuvant radiotherapy
with the respective S-year survival, Low risk cases with vaginal
irradiation had the survival rate of B7.1%, high risk cases with
external irradiation 73%, that is, of course, significantly worse.
5% of patients did not receive any radiotherapy, because cither
no more cancer lissue was detected in the surgical specimen,
or because they refused irmadiation.
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Vaginal recurrences were observed in 3.9%, only in cases in
whom the invasion was more than half of the myometnium.
All these patients received external radiation, but all died.

In stage | cases there were 3%, and in stage 11 20% of positive
pelvic lymph nodes. The 5-year survival in cases of negative
nodes was 88%, in cases of positive nodes 56%.

Only 15% of cases belonged to grade 3 group where the S-year
survival was 635.8% in contrast with the survival rate of 84.2%
in grade 1 and 82.7% in grade 2 cases. The impact on the
survival rate of myometrial invasion was high: 69.7% in cases
of myoinfiltration more than half, and 88.5% if myoinfiltra-
tion was less than half (62% of all patients). These two factors
{grade and myoinvasion) are also predictive of lymph node
metastases.

Table 4. Endometrial carcinoma stage I: 5-year survival
according to surgery

Survival
M ™ %
Wertheim classical 175 143 231
THRSO 213 173 g81.2
Total 388 336 B&.G
P<0.005

Considering only stage 1 endometrial cancer the 5-year survival
was significantly higher in cases of classical Wenheim
(93.1%) than in THBSO operations (81.2%) (Table 4.). The
difference of survival remained significant also afier the
correction of age (mean age of patients submitied to Wertheim
was 57 years, and of those to THBSO 62 years).

The difference in survival was particularly evident between
classical Wertheim and THBSO considering the risk prognostic
factors {grade and myometrial invasion),

From our data we may presume that removing more tissue
from around the uterus, as is the case of classical Wertheim,
one could prevent pelvic recurrences and improve the survival
rate, irrespective of routine pelvic adjuvant therapy.

concwsioN  Because of the overall good survival rate and
low incidence of complications most oncological centers continue
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to use the combined surgical-radiotherapeutical approach in the
treatment of early endometrial cancer. Bul according to some
known data regarding the low risk group of patients, where the
proportion of relapse is small, and vaginal recurrences can be
cured, perhaps routine adjuvant irradiation is not justifiable
Unanswered remains especially the question concerning optimal
treatment in high risk patients, because prospective randomized
studies have been found to be difficult 1o perform.
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ABSTRACT The aim of this study is to define the clinical-thera-
peutic approach to endometrial cancer currently being followed
in some of the most important centres of reference for gyneco-
logical cancer in Western Europe, focusing the role of pre-
operalive and adjuvant irradiation in pathologic T1 (pT1)
cases. The analysis of the management of this neoplasia in
Western Europe countries shows significant differences regard-
ing some particular clinical conditions. The presence of lymph
node spread is generally considered to be the most imponant
prognostic factor, and currently, radiotherapy of the pelvis
appears 10 be the treatment of choice either as the sole postsur-
gical therapy (57%) or in combination with systemic treat-
ment. An adjuvant treatment in stage 1 lymph node-negative
patients is adopted in the large majority of the centres (70.5%)
when poorly differentiated cancer andfor deep myometrial inva-
sion are present. In this condition, radiotherapy appears o be
the therapy of choice. The conflicting data which emerge from
our rescarch, induce the need of defining common guidelines
for standard treatment and large scale multicentric clinical trial
conceming the therapeutical choice in particular subgroups of
patients with endometrial cancer.

Key words Endometrial carcinoma, diagnosis, treatment.

INTRODUCTION Endometrial carcinoma was once considered a
neoplasm with a relatively favourable prognosis because a
large number of cases are clinically diagnosed at an early stage,
and are therefore limited to the corpus uteri (1-2). In addition,
the wmor has a more favourable prognosis than carcinoma of
the uterine cervix (1, 3-6) and a lower incidence of lymph
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nodes metastases in the early stage compared to cervical carci-
noma (2, 4). The survival rate for some subgroups of patients
(neoplasia of corpus uteri with infiltration only initially in-
volving the myometrium, in the absence of pathological risk
factors and if created by adequate surgical therapy), is very
high (2, 7). However advanced knowledge of the natural history
of endometrial carcinoma, its real potential for lymph node
spread and the high level of correction of clinical stage after
intensive anatomical-surgical evaluation, have produced a sub-
stantial revision of such consideration. As a matter of fact
many patients with stage | disease are submitted to various
types of adjuvant treatment on the basis of different conside-
rations and risk factors, Radiation therapy either on the pelvis
or in combination with brachytherapy on the vaginal vault is
often used after surgery with various rationale of application,

Beyond the various definitions of stage (%), other prognostically
imporiant pathological factors have been indicated in
endometrial cancer which are of considerable importance in the
planning of treatment. Among these, histotype (9-10), histolo-
gical grade (11-13), myometrial invasion (14-17), capillary-
like space invasion (18-20), peritoneal cytology (21-24), and
lymph nodes metasiases (7, 11-12, 25) are currently considered
to carry different weight in the definition of prognosis and in
the planning of postsurgical treatment.

The aim of this study is to define the clinical-therapeutical app-
roach o endometrial cancer now being followed in some of the
most important centres of reference for gynecological cancer in
Western Europe focusing the role of preoperative and adjuvant
irradiation in pT'1 cases.

MATERIAL AND METHODS Data were collected by means of a
questionnaire on specific diagnostic and therapeutic options,
sent o 115 leading centres for gynecological oncology in
Western Europe. There were 82 responses by the end of April
1994 from centres which treated at least 25 cases of endometrial
carcinoma per year (mean 44.,5; median 30,0; range 25-250).
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The questionnaire focused on the following items: 1) Surgical
staging and therapy aiming to define the role and effort in
lymphadenectomy, the indications for enlarged and vaginal
hysterectomy, the role of peritoneal cytology in the prognosis
and treatment planning. 2) The choice of adjuvant treatment in
stage pT1 in respect of: stage 1C; lymph nodes positivity, hys-
tological grade and hystotype. 3) Treatment modification
according to age and menopausal status. 4) Management of
advanced stages.

Complete report of the study was already published in Euro-
pean Journal of Cancer (26). This report will focuse the aspects
particularly related to adjuvant radiotherapy and preoperative
irradiation,

RESULTS

Adjuvant treatment in FIGO stage IC - The vast majority of [

westem oncological centres (70/79: 88.6%) consider mandatory
a postsurgical adjuvant treatment when deep myometnal
infiltration is pathologically documented. Concerning the type
of treatment, radiation therapy on the pelvis s predominantly
use either alone (63.3%) or in association with systemic treat-
ment (20.3%). Seven centres were involved in randomized
clinical trials comparing radiotherapy versus observation or
radiotherapy versus chemotherapy ( ltalian Study Group).

Adjivant treatment in pTl lymph nodes negative cases  No
indication for adjuvant treatment in such condition was
declared by 29.5% of centres. Panicular indications were re-
cognized by 70.5% of centres such as: poorly differentiated
toumors (43) and decp myometrial invasion. Radiotherapy in
such cases was the treatment of choice either alone (63.3%) or
in combination with systemic treatment (200.3% ). Hormons
and chemotherapy were rarely adopted, respectively 3.8% and
1.3%.

Adjuvant treaiment in pT1 Ivmph node positive cases Al
European centres declared 10 performe adjuvant treatment in
such condition Radiotherapy is the treatment of choice either
alone (57%:) or in combination with systemic treatment (38%).

Indication for brachytherapy of the vaginal vault in patholo-
gical stage | neoplasia. Brachytherapy is routinely used in 10
{12.8%) centres, while 20 (25.6%) institutions never perform
this therapeutic approach. In 48 institutions (61.5%), the pre-
dominant indications for brachytherapy were dictated by poor-
Iy differentiated tumours (43.3%), deep myometrial invasion
(32.8%) and inadequate surgery (3.9%).

Presurgical radiotherapy in early stages  This approach is
considered in 16.9% of the centres while in 83.1% of centres
there is no indication at all.

piscussioN Even though there is gencral agreement on the
uscfulness of surgical staging and primary surgery in endo-
metrial cancer, analysis of the management of this neoplasia
in Westem European countries shows significant differences
regarding some particular clinical conditions. The presence of
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lymph node invasion is generally considered the most impor-
tant prognostic factor which heavily influences postsurgical
decision-making. In fact, there is a general agreement in the
adoption of an adjuvant treatment in such a condition. At pre-
scnt, radiotherapy on the pelvis appears the treatment of
choice, either as the sole postsurgical therapy (57.0%) or in
combination with systemic treatment. An adjuvant treatment
in pT1 lymph node-negative patients is given in the large
majority of the centres (70.5%) when poorly differentiated can-
cer and/or decp myometrial invasion are present. In this condi-
tion, radiotherapy appears to be the therapy of choice ecither
alone (63.3%) or in combination with systemic treatment
(20.3%). Particularly for stage IC, systemic treatment is seldom
used. Hormone therapy is given in 3.8% of the centres, even
though long term analysis of a randomized study failed 1o
detect any benefit from medroxyprogesterone acetate as adju-
vant treatment in such a condition (27).

The conflicting data which emerge from our research concern-
ing the therapeutical choice in particular subgroups of patients
with endometrial cancer induce the need of defining common
guidelines for standard treatment and large scale multicentric
clinical trial for the more controversial aspects.
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ENDOMETRIAL CARCINOMA

Radiotherapy alone for carcinoma of the endometrium

PETER BLAKE, M.D.
Gynaecology Unir, The Roval Marsden NHS Trust, London

INTRODUCTION The standard therapy for carcinoma of the
endometrium is diagnosis at dilatation and curettage of the
uterus (DE&C) and subsequent total abdominal hysterectomy
and bilateral oophorectomy. This surgery is the main thera-
peutic manoeuvre for endometrial carcinoma but also serves 1o
allow pathological substaging of the tumour by degree of in-
vasion of the uterus and adnexac and by wmour differenti-
ation. In most centres the need for adjuvant post-operative
radiotherapy is assessed on the basis of this pathological stag-
mg.

Occasionally paticnts are seen who are unfit for D&C and hys-
terectomy. If the patient cannot undergo any form of anaesthesia
then the diagnosis has to be made clinically and radiologically
and an attempt made 1o distinguish between a carcinoma of
the cervix, ulerus or ovary. A histological diagnosis can be
obtained by a suction pipetie.

More commonly scen is the patient who has undergone D&C
and who has suffered ill-effects from the anaesthetic or who
proved 1o be unable 10 cope with prolonged in-patient care, as
in the case of some demented patients. These patients are then
referred for radiotherapy with a diagnosis but without having
undergone a hysterectomy. Therefore, not only have they been
unable to undergo the ideal therapy for this wmour but the sub-
staging s not available to assess the risk of pelvic and para-
aortic node involvement.

Furthermore, these patients present a problem to the radio-
therapist because of their infrequency, which limits practical
experience in managment and, increasingly, also serves 1o make
it difficult to justify 1o hospital managers the purchase and
maimtamence of specialised cquipment for their treatment.

Historically, patients such as this would have been treated by
packing the cavity of the uterus with radioactive material, such
as radium in Heyman's capsules (1), However, the decreasing
frequency of referral of such patients as anacsthetics have

Adidress correspovdende i

Feter Blake, M.

The Hovad Marsden NHS Trus

Fulbam Road, London 5W3 6l). UK

Phome (44 1713 352 8171 Fax (44 1713 351 3785

142

improved and the relatively late adaptation of intrautering
micro-sources to afterloading has resulted in most centres aban-
doning the traditional method and using more readily available,
familiar and safer methods of integrated external beam and
intracavitary therapy as they would for carcinoma of the
CErvIX.

TRADITIONAL METHODS Heyman's capsules were small ovoids
containing radium and, later, caesium. They were attached to a
string o allow their withdrawal from the uterine cavity
after the planned treatment time but were otherwise free to take
up any stable position within the wierus. Typically ten 10
twenty capsules would be packed into the uterus with the
intention of stretching the wall of the uterus and ensuring
proximity of the endometrial lining and of the tumour 1o the
sources. Because the sources could not be stably onentated in
a fixed patem and because it was not possible 1o locate the
capsules on orthogonal {ilms dosage had 10 be by milligram-
hours with a dose of B000mgh in two insertions being usual.
The technigue of insertion o uniformly stretch the ulehus was
difficult but withdrawal could be worse, with tangling of
strings and capsules within the uterus. Good results were
obtained using these active source methods with Anderson er
al. (2) reporting a predicted 5 year survival rate of just less
than 50% for a group of 117 patients of mixed stage and his-
tology. Those with stage | discase and well differentiated
tumours fared best. Interestingly Andersen et al. did not find
the addition of external radiotherapy to the intracavitary
treatment 1o be helpful in terms of extending survival. Other
workers have also shown good resulis in using the traditional
Heyman's packing method using radium capsules in stage
I disease (3).

MODERN METHODS Aflerloading with caesium and, more
recently, with high activity sources, necessitated the attach-
ment of a source-transfer ube 10 each capsule which, although
flexible, did not allow such freedom of movement of the
source within the uterus. This was particularly so with low
dose-rate systems for which the transfer tubes had o0 be of a
wide diameter. In common with other afterloading systems,
‘the anatomy is made to fit the applicator’ rather than the other
way around. Nevertheless, this technique can produce good
results when used with either low dose-rate or high dose-rate
sources (4),
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The uterus is approximately the shape of an inverted light-
bulb and the uterine cavity is an inverted triangle. Endometrial
tissue in the cornua is at the greatest distance from the axis of
the uterus. Indeed. it was the finding of a preponderance of
recurrences at this site that suimulated Heyman to move away
from the Stockholm system of a single intrauterine tube and
to develop the capsule method. Neverheless, many radio-
therapists are confined to using a single intrauterine tube and
not all the results of this method are bad. Porter er al. (5)
report a 5 year local control rate of over 73% for patients with
stage | disease treated in this manner. However, many centres
have tried to adapt their rigid afierloading system 1o the
method of Heyman, with its flexibility and adaptation to the
shape of the uterus.

One method of conforming the brachytherapy isodose enve-
lope 1o the shape of the uterus is to use two curved tubes al
180° to each other running up the lateral walls of the uterus.
Such a system can be used with both low dose-rate and high
dose-rale sources. A variation on this, if high dose-rate sources
are used for multiple fractions, is a single curved applicator
used with the orientation of the curve into the right or lefi
cornu alternately for each fraction (6). Whilst with careful
source positioning the isodose envelope can approximaitely
match the external shape of the healthy uterus there is
no guarantee that the diseased uterus has a cavity shape similar
to that of the healthy uterus or that the wmour lies in the high
dose area adjacent to the applicators.

If multiple applicators are to be placed in the uterus then the
diameter of the cervical os dictates that these are of such a
small diameter that miniature high dose-rate sources have to
be used.

pose There is no universally accepted prescription point or
dose when treating the body of the uterus by brachytherapy
other than Heyman’s capsules. Many radiotherapists aim 1o
give a total dose to the serosa of the uterus of 60-65Gy by
fractionated brachytherapy or @ combination of extemnal irradi-
ation and brachytherapy. Where CT imaging is available the
serosa can be delincated in relation to the applicators and the
prescription made to that surface, where CT imaging is not
available an estimate has to be made of the position of the
serosa and 2em from the intrauterine sources would be a
common estimate.

External irradiation is used if there is obvious involvement of
the cervix (stage 11 disease) or if the umour is bulky (often
accepted as being more than 4em across). A dose of 40-45Gy
in 20-23 fractions is usually delivered to the true pelvis.

A review of the use of high dose-rate brachytherapy for the
treatment of unoperated carcinoma of the endometrium is cur-
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rently in press (4). In this the authors have shown that a policy
of brachytherapy alone for unoperated stage | patients and
external irradiation followed by brachytherapy for stage 11
patients has resulted in survival figures as good as those
obtained with the traditional low dose-rate Heyman's capsules.
Moreover by specifying the dose to the serosa ol the uterus or
to & point Zem behind the most posterior capsule they have
been able 1o introduce consisiency into their dosimetry. They
found the serosa to be most distant from the uterine cavity in
the lateral plane, intermediate anteriorly and closest posteriorly.
They prescribed either two courses of fractionated high dose-
rate brachytherapy to give 30Gy in five fractions to the serosa
or point § on each occasion 3-4 weeks apan or, for discase of
more than stage [, 400Gy in 20 fractions external irmadiation 1o
the pelvis followed by one course of HDR. brachytherapy.

CONCLUSION [n reviewing the literature on this topic it would
appear that whilst a Heyman's capsule-like system probably
has the most consistently good results other systems includ-
ing those that try to conform to the shape of the uterus and
those that do not can also be effective. Similarly high dose-
rale systems can be as effective as low dose-rate.

There needs to be a generally accepted method of dose pre-
scription, which does not currently exist, if treatment regimens
are to be compared for effectiveness. Imaging and flexible
source positioning are needed if individualised treatment
volumes are 1o be constructed for each patient. Finally, given
the rarity with which this technique is now used a case could be
made for specialist centres to offer a regional service in order
o maintain experience, collect accurate data and justify the
purchase of specialised brachytherapy equipment.

REFEREMCES

1. Heyman J, Reuterwall O, Benner S, The Radiumbemmet experience with
radicaherapy in cancer of the wierus. Acta Radiol 19415 22:14.

2, Andersen WA, Peters WA, Fechner RE, e1 al. Radiotherapeutic alternatives
1o standard management of adenocarcinoma of the endometrium. Gynecol
Oncol, 1983; 16:383,

3. Lehoczky O, Basze P, Ungdr L, Tonbssy B. Siage 1 endometrial carcinoma:
Treatment of nonoperable patients with intracavitary radiation therapy alone.
Gynecol Oncol, 1991; 43:211.

4. Bond MG, Workman G, Martland J, Clinkard JE, Carey BM, Rothwell
RI, loslin CAF, Heron DA, Dosimetric considerations in the treaiment of
inoperable endometnial carcinoma by a high dose rate after-loading packing
technique. Clin Oncol, in press (July 1996).

5. Ponter K, Knocke TH, Kucera H, Weidinger B, Holler W, Primary treatment
of endometrial carcinoma by HDR Brachytherapy alone. In: International
Brachytherapy, Sth International Brachytherapy Conference, Nice, France.
Nucletron-Oldelft, Veenendaal, The Netherlands, 1995; 195-196.

6. Sorbe B, Smed-Sorensen C. Endometrial HDR Brachytherapy: Experience
in Orebro. In: Brachytherapy in the Nordic Countries, st Nordic Brachy-
therapy Working Conference, Linkoping, Sweden. Nucletron International
BV, Veenendaal, The Netherlands, 1992; 29-33,

143




ENDOMETRIAL CARCINOMA

Exclusive radiotherapy in the management of

endometrial carcinoma
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INTRODUCTION The generally accepled management for early
stages of endometrial carcinoma is surgery (total abdominal
hysterectomy and bilateral salpingo-cophorectomy with para-
aortic lymph nodes’ sampling) and this strategy should be
undertaken whenever feasible. In selected cases with poor prog-
nostic features such as moderately or poorly differentiated car-
cinoma (G2, G3), deep myometrial infiliration, gross cervical
invasion, regional lymph nodes involvement and some histo-
logical subtypes, like papillary carcinoma, clear cell carcinoma
and adenosquamous carcinoma, surgery is combined with pre-
or postoperative radiotherapy. For advanced cases (I and IV
stage ) exclusive radiotherapy is the treatment of choice.

Radiotherapy alone is also underiaken in selected early cases
unsuitable for surgical management due 1o medical contraindi-
cations, e.g. advanced age, marked obesity, hypertension, heart
disease, diabetes and phlebitis sequelae and in patients refus-
ing surgery (1-4).

The history of the use of irradiation as a sole management in
endometrial cancer is quite lengthy since Heyman described in
1929 and 1941 his packing method using Radium as a radio-
active source, In that technique uterine cavity was packed as
full as possible with multiple (8-12) small Radium preloaded
capsules. The technique was particularly suitable for large and
irregular uterine cavities. The dose specification was defined
in terms of milligrams of Radium inserted for specific number
of hours (4-6). In the early 1950°s Henselike (7) introduced the
afterloading technique of intracavitary brachytherapy and in
the next 20 years this method generally replaced traditional
manual Radium applications. At the same time a gradual shifi
from LDRE 10 HDR has been noted. In 1934 Cowvard deve-
loped a protracted fractionated dose scheme for external radio-
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therapy and in 1936 Parerson published the results of the treat-
ment of cancer with X-rays (6).

EXCLUSIVE RADIATION TREATMENT Radiotherapy for endometrial
carcinoma nowdays consists of both external beam irradiation
and intracavitary brachytherapy delivered in several sequences
i4, 6, 8).

EXTERMAL RRADIATION  Whenever possible external radiotherapy
should be administered before brachytherapy in order to re-
duce wmour volume and to improve the geometry for intra-
cavitary application. The rumowr volume encompasses the
whole uterus, cervix, the upper part of the vagina, parametria
and pelvic lymph nodes up to common iliac lymph nodes’
level. Usually high energy photons of linear accelerators or
Cobalt-60 units are used. Treatmeni rechnigues include two
parallel opposed antero-posterior portals 15215 cm 10 16x20
cm or four field  box™ method. The dose is calculated to bring
o the lateral pelvis wall the total external dose of 45-50 Gy
and boost up o 55-60 Gy in selected cases of stage II1 with
fractionation 1.8-2.0 Gy/day, 5 times weekly. The treatment is
usually individualised as the central area should be shielded
after the dose of 20, 25 or 30 Gy depending on the dose of
brachytherapy (4-6, 9). Due to significant risk of subclinical
paraaortic metastasis expressed by failure rates of 15-209,
selected patients should also be considered for treatment with
extended fields encompassing this region (3).

INTRACAVITARY BRACHYTHERAPY An adequate intracavitary brachy-
therapy should provide the therapeutic dose to the whole
uterus and adjacent areas i.e. ulerine cervix and upper part of
the vagina with the reduced dose in the organs at risk. It is
important to determine prior o therapy the size and shape of
the uterus and the individual location of other organs. According
to Rote (10) brachytherapy requirements for endometrial car-
cinoma are as follows:
- A dose distribution adapied 1o the individual situation with
dose concentration in the target volume and minimising the dose
1o the organs at risk;

A practical technique with regards 1o radiation protection
and to reproducibility of source positioning;
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- A dose which minimises clinical complications without
reducing therapeutic efficiency.

To meet the above mentioned criteria the following aspects
should be taken under consideration: 1. applicators, 2. radioac-
tive sources, 3. calculations and dosimetry.

APFUCATORS Since 1940 differemt forms of applicators have
been developed of which those commonly used for treatment
of endometrial carcinoma will be presented.

Endouterine applicators

Modified Heyman packing The classical Hevman packing
technique was modified by Simon ane Silverstone in 1976 for
Caesium-137 and introduced later into HDR brachytherapy
with Iridium-192 as Hevman-Simon applicators allowing for
individual packing and an individualised dose distribution
corresponding 1o the pathological anatomy within the whole
uterus (4-6, 10-11).

Two or three channel applicator (Y-shaped) These applicators
consist of 2 Y-shaped probes placed in 2 uterine cornua and
afterloaded by Caesium, This technique leads to an adequate
dose distribution in the transverse direction, whereas the dose
distribution in antero-posterior direction may be suboptimal (4,
6, B-10).

Pernot (8) umbrella technique A device of two plastic tubes
fixed perpendicularly to each other at the upper end. The four
arms of two loops are opened when inserted in the uterine cavity
and fited in. The applicators are manually loaded with Iridium
WINCs.

Applicator devices with several catheters  In these devices
semiflexible catheters are pressed against the uterine wall, This |
arrangement will usually lead 1o an adequate dose distribution
within the corpus (4, 6, 9-10).

Radiotherapy in endometrial carcinoma
TOTAL DOSE AND FRACTIONATION  Although in endometrial cancer
no reference points are commonly aceepted, usually ICRU
Report No. 38 recommendations are used for dose specifi-
cation (13). The total dose is usually delivered in 2 or 3 appli-
cations (LDR) or in several ones (HDR).

CAICUHATIONS AND DOSMETRY Target volume and reference points
should be determined prior to therapy as the method of appli-
cations, the most suitable applicator and type of loading is
dependent on the size of the uterus and the shape of the uterine
cavity. For adequate target definition the individual anatomy
of the uterine corpus and cervix, including the uterine cavity
shape and uterine wall thickness are to be known. This can be
properly determined only with the use of modern sectional
imagine studies (sonography, computer tomography, MRI)
before application.

With the computer treatment planning systems optimisation of
particular case can be performed and individualised reference
volume can be achicved by adequately adjusting the positions
of the sources and the dwell times. The reference volume
should imitate the outer surface of the uterus and the calculat-
ed doses at reference points in organs at risk should be mini-
malised as possible. Source positioning afier application must
be checked by X-rays and additionally in vive dosimetry (blad-
der, rectum} is recommended.

RESULTS Many studies in literature have shown that radiothera-
py can be effective in the management of endometrial cancer
and proved that the most significant prognostic factors in
endometrial carcinoma are stage and grade of disease.

In stage | endometrial cancer treated by radiotherapy alone

| 5. and 10-year disease free survival rates are up 1o 88% (5),

L.e., similar to those obtained by surgery. Perez ef al. (4) found

| relation between tumour stage and S-vear disease free survival

One channel-applicator This applicator consists of one curved
metallic whe of different bending with a flange indicating the
length of the uterine cavity. The tube is fixed againsi the cervix.
This applicator does not provide a sufficient dose distribution in
the uterine fundus (4, 6, 9).

Uterovaginal applicators

As the target volume encompasses also the cervix and the
upper part of the vagina, the typical devices for endocervical
and endovaginal brachytherapy are to be used. They are
usually similar to those used in treatment of cervical cancer:
Flercher-Suit-Delelos applicators, Delowuche applicators, vaginal
mould technique and many others designed for LDR and HDR
(1.4-5,9, 11-12).

THE RADKDACTIVE SO0

CES AL present the most widely used isotopes
include: Irdium-192, Caesium-137 and Cobalt-60. There have

been also some pilot studies using other radionuchides, of
which neutron emitting Californium-252 seems to be promis-
g (12).
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rates in endometrial carcinoma treated by exclusive radiotherapy:
75-80% in stage 1, 60% in stage 11 and 24-27% in stage 111
Rotte er al. (10) presented S-year survival rate of 74% in 227
patients of endometrial carcinoma in stages I-I11 treated by
radiotherapy alone, with 79.6%, 74.3% and 33.3% in stages I,
Il and 111, respectively, Kupelian et al. (14) in stages [ and 1
found 87% and 88% S-year survival rates but in stages III and
IV results were significantly poorer (499} with intrauterine
relapse in 14% of the patients. Grigshy et al, (5) found in stage
I patients treated by radiotherapy alone S-year progression free
survival rates of 92%, 90% and 80% for grades 1, 2 and 3,
respectively. Stage 11 cases demonstrated a decreasing survival
rate with higher grade: 53%, 63% and 38% in grades 1, 2 and
3, respectively. Decrease of survival rate with increase of
tumour grade has also been demonstrated in stage 111
patients (50%, 339 and 25%, respectively), Incidence of loco-
regional recurrences observed in Grigsby's material was 8.79%
in stage 1, 34.6% in stage 1T and 41% in stage 1L Similar re-
sults were reported by other authors. Lehoczky et al. (15) pre-

| sented in their material of 171 patients with stage | endometrial
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carcinoma 75% S5-year NED survival: 77% in G1, 68% in G2
and 53% in G3. In the series of Taghian et al. (16) 5-year sur-
vival rates in 1A, 1B and 11 stage were 82,19, 64.65% and 56.2%,
respectively, with grade as another significant prognostic
factor. Also Rouanet er al. (17) in their material of 250 patients
of all stages (I 1o 111) observed 5-year survival of 65.8% with
strong correlation to tumour stage and grade.

compucaTions Major complication rates reported in the lite-
rature varied from 0 to 199 (4-5, 9, 14-16) with more (about
15%) affecting the rectum and sigma than the uninary bladder
(about 55 ). Severe complications occurred less frequently in
early-stages and the reported incidence of these complications
varies from 0.7 to 3.0%. As there is an evidence of relationship
between the total dose, dose distribution in the pelvis and the
rate of complications (4), the careful planning may result in
decreased number of severe late sequelae.
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ENDOMETRIAL CARCINOMA

Radiotherapy as primary therapy for endometrial

carcinoma

BEN J. SMIT, M.D.

Department of Radiation Oncology, Faculty of Medicine, University of Stellenbosch, Tygerberg Hospital, Tvgerberg, Cape Town

INTRODUCTION

THE EVOLUTION OF TREATMENT FOR ENDOMETRIAL CARCINOMA
Radiotherapy has a proud track record for helping many thou-
sands of women from 1908, when radiotherapy was first used
for uterine carcinoma, as a primary therapy. Refinemenis
reported during the next 20 vears, using an intra-uterine tube
and “colpostais”, established the effectiveness of radiotherapy
as a treatment method. Simultaneously, surgical techniques
improved, and more and more paticnts became operable.
Soon a treatment philosophy of preoperative irradiation to the
uterine and para-uterine tissues evolved. Thus, preoperative
intracavitary irradiation became entrenched as therapy for all
endometrial cancers for the betier pant of four decades (1), In the
1960°s and 1970°s, with the evolution of the high energy
linear accelerator, the proven ability of extemal irradiation to
cradicate cancer in the regional lymphatic structures, prompted
the use of whole pelvic imadiation for patients with stage 11
and 111 endometrial cancer and for recurrent discase, supp-
lemented by central brachytherapy. With the growth of gynae-
cological oncology, surgical staging became in vogue from
about the 1970s, and established more refined criteria for pre-
and postoperative external pelvic irradiation. Radiotherapy was
reserved for high-grade cancers and infiltrating stage | cancers.

In the 1980's it became apparent that for wmours with lympho-
vascular invasion, clear cell (CC) and serous papillary (SP)
histology, the discase may spread relatively frequently to the
upper ahdomen more like ovarian carcinoma and also more fre-
quently to the paraaortic nodes. In principle then, these pati-
ents could benefit from extended field and perhaps whole
abdominal irradiation, or from the irradiation of the paraaortic
nodes alone. or from other types of adjuvant therapy, for
example “systemic therapy” c.g. chemo-hormonal therapy.
Technical advances in radiotherapy made parasortic irradiation
safer, for example by the use of three dimensionally planned

Adlidress correspondence 1o

Ben 1. Smit, M.,

D partment of Radiotion Oncology

Tygerberg Hospital

7805 Tygerberg, Cape Town, Republic of Soath Africa
Phone (27 215 938 4701 Fax (27 211 931 0804

E-muil ren @ perga.sunac.za

J

“conformal therapy” with x-rays, or by irradiating with pro-
tons, where this modality is available (2).

WHAT THEN, IS THE PLACE OF PRIMARY RADIOTHERAPY TODAY IN
THE MANAGEMENT OF CARCINOMA OF THE ENDOMETRIUM?
Surgery, by means of a total hysterectomy and salpingo-
oophorectomy remains the treatment of choice for stage |
endometrial cancer. Radiotherapy is the only altemmative
treatment option for carcinoma of the endometrium in
paticnts rendered inoperable because of medical complications,
and is also indicated as palliative therapy afier recurrence.,

HOW EFFECTIVE IS FRIMARY RADIOTHERAPY [N ENDOMETRIAL CARCINOMAZ
This modality in fact gives results comparable to that of
surgery when death due to intercurrent disease is audited out.
The following data and analysis will show that a discase spe-
cific survival of about 75% can be achieved for stage 1 discase,
using techniques that may be somewhat outdated by modem
standards, A few sclected articles will be used to illustrate the
general picture, and a table summarizing the recent literature
will demonstrate survival rates that can be expected from
standard radiotherapy,

Recently, Rouanet er al. (3) reported on 250 patients with
endometrial carcinoma treated with irradiation only. The
patients were treated between 1967-1986. Of these 178 had a
minimal follow-up of 5 years, and 146 had a minimal follow-
up of 10 years. The mean age of the patients was 68 years.
Technique: Whole pelvis irmadiation to 45 Gy with 25 MeV x-
rays in 4-4.5 weeks, using two parallel opposing ficlds of
15515 em was used. Intracavitary imradiation was given with
Heyman pellets from 1967-1972, using 3 to 7 pellets of 10
mg cach, plus a “colpostat” placed against the cervix, giving a
median dose of 3550 mg-hours. From 1972 onwards, patients
were treated with a Fletcher Suit Delclos applicator with
"'Cesium, two insertions 10-15 days apant. This resulted in
point A getting 45 Gy from external, and 30 1o 40 Gy from
intracavitary therapy. The total dose 1o point A was thus 75-
85 Gy. Stage 111 patients received a pelvic wall boost to 55 Gy
with central shielding. Results: At 5 years, out of 20 Tla
patienis, 15% died of their cancer, giving a 5-year survival rate
of 85%. Of 88 T1b patients, 23% died of their cancer, giving
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Table 1. Results of radiotherapy as sole treatment for endo-
metrial carcinoma [Data modified from Rouanet at al. (3).]

Table 2. Radiotherapy alone as treatment for endometrial

carcinoma (4)

Survival at 5 years

Survival at 5 ond 10 years

Sloge Mo oD % oD MNED%  SDID Na. Sy 10y
Tla 20 a 15 3 70 85% | DSS (Al 152 81% 75%
Tlb g8 21 24 10 625 77% | Ovendl for 120 stage | patients 120 55% 2B%
T2 11 2 18 63.6  68% | DSSfor 120 stage | patients 120 B87% 80%
T3 59 19 322 1é6 57.2 73% | D55 for stage |l patients B8%

DSS for stoge lll and IV 49%
Total 178 45 252 W 620 78% | Uterine control rate 152 86% 83%
DOD Died of Disease loie complications 4.5% 4.5%

DID Dead from Intercurrent Disease
NED No evidence of disease at 5 years.
SDID Crverall survival minus DID.

a 5-year specific survival rate of 77%. T3 patients achieved a
S-year survival rate of 68%. In toto, 16.2% died of intercurrent
discase, and 25.2% of the endometrial cancer by 5 years, giv-
ing a disease specific survival of just under 75%, all stages.
The data is summarized in Table [. The overall survival rate
{excluding deaths from intercurrent disease) at 5 years was
76.5 %, the disease free survival was 68.5%. At 10 years, the
overall survival rate was 68%, the disease free survival 66%.
Complications: Overall 11.7% but only 3.3% severe grade 3
or 4 complications, mainly observed in T3 tumours (4.5%
cyslitis, 2.5% vaginal stenosis and 1.5% proctitis). The causes
of failure were metastases 7.3%, and local failure 24.1%
(19.6% without concomitant metastases). The local control
rate and the survival was related 1o the tumour stage and
grade. The authors conclude that radiation therapy as sole
treatment is an effective modality.

Another recent and very useful aricle came from the
M.D. Anderson Hospital (4). They reviewed the results of treat-
ment with radiotherapy alone in 152 patients with endometrial
carcinoma, The preferred treatment in MD Anderson Hospital
is total abdominal hysterectomy and bilateral salpingo-
oophorectomy. However, between 1960 and 1986, 192
patients with medical problems were treated at MDAnderson
Hospital with radiotherapy alone. Excluded were 40 patients
because of superficial, in situ histology, 21 who had incom-
plete treatment, 7 who presented with recurrent disease, and 8
who had other primary malignancies. The remaining 152
patients were analysed. Of these 120 patients with stage
I disease, and 7 with minimal stage II disease were treated
with Heyman or Simon pellets or with an afterloading tandem
1o a mean of 6215 mg-hours, and the vagina was irradiated to
an equivalent of 60 Gy. The results are summarized in Table 2.

In stage | discase, 10 (8.3%) were confined to the uterus. Five

of these, where an attempt to salvage was made, were all suc-
cessfully treated, 4 by hysterectomy and one by additional
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DSS Disease specitic survival

intracvitary therapy. In stage 1 and II patients, only 3% of
tumours recurred outside of the uterus. Disease specific sur-
vival (DSS) was not significantly different if analyses by
grade of tumour, but the paticnts with stage | and 11 discase
and a papillary serous histology had a DSS of only 43%.

Table 3. Results of endometrial carcinoma treated with radi-
ation alone [Modified from Kupelian et al. (4)]

Author Year Stage Mo  local DSS Comp.
recurt % % %

landgren 1976 HI 124 27 68 7
HY 26 42 22

Abayoni 1982 W 50 26 78 15
Hy 16 10

Patanaphan 1985 H 42 14 &4 9
v 10 &0 20

Jones and 1986 MW 146 22 6l 4

Skaut Il 14 79 14

Varia 1987 H 73 21 43 10

Wang 1987 W 4] 22 76 H

Grigsby et ol 1987 | o9 9 g8 16

Taghian et al. 1987 H Q4 (o} 00 17
IHY 10 10 27

lehoczkyetal. 1991 | 171 20 75 0

Kupelianetol 1993 W 137 14 85
Wy 15 32 49

Rovanet et al 1993 H 119 78 1
v 59 68

D5S Dissase specific survival
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Lehoczky et al. (5) using Heyman pellets only, reponted a local
failure rate of 21 per cent. Patanaphan et al. (6) and Grigshy
et al. (7) conclude that whole pelvic irradiation plus brachy-
therapy gives a satisfactory survival rate compared to surgery.
Taghian et al. (8) conclude that radiotherapy alone for endo-
metrial carcinoma gives a determinate survival rate of 72% at
5 years for stage | and 1l carcinoma, versus 56.6% with
brachytherapy alone. Jones and Seout (9) have reported that 2
Intracavitary inscrtions give better results than one: At five
years, a 73% survival with two insertions versus 56% with
only one insertion = significant (p< 0,015).

Rose er al. (10} did a case controlled study on 64 patients
treated with primary radiotherapy. Cardiovascular disease,
diabetes, age over 80 and morbid diabetes were the most
frequent contraindications for surgery. Seventy five per cent of
the patients completed therapy, which included both ieletherapy
and brachytherapy. Intercurrrent discase accounted for 36% of
the deaths. Clinical stage and histologic grade were significant
predictors of survival (p=0.001 and p = 0.013, respectively).
Ninety per cent of the patients had stage | disease. These
patients were matched by clinical stage, umour grade and
time of diagnosis for patients who underwent surgery. This
case controlled study of Stage I and II patients treated by
primary radiation therapy matched to surgically treated
controls, showed no statistically significant difference in

survival. Dilatation and curetiage with pathological examina- |

tion, after completion of the radiotherapy was predictive of
local control (p=0.003). The authors concluded that although
surgery followed by tailored radiotherapy has become widely
accepted therapy for stage I carcinoma of the endometrium,
even in patients who are a poor operative risk, the survival
with primary radiotherapy is not statistically significantly
different from that of surgery.

CONCLUSIONS

1. Total abdominal hysterectomy plus bilateral salpingo-
oophorectomy is the treatment of choice for carly stage
endometrial carcinoma.

2. Preoperative radiotherapy may confuse proper staging.

3. In inoperable patients, radiotherapy alone is a good alter-
native to surgery and in fact, gives results equal to that of
surgery in terms of discase specific survival,

4. The 10-20% local recurrence rate with radiotherapy clearly
makes hysterectomy the treatment of choice whenever the risk
of operation is acceptable,

5. Although there is a significant local recurrence rate after
radiotherapy, these patients can be salvaged in abouwt 50% of
cases by surgery, or even by further intracavitary radiotherapy.

6. Postoperative radiotherapy for stage | patients with re-
cognized risk factors is a logical option which probably contri-
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butes to cure, because the survival of high risk patients treated
with radiotherapy postoperatively is equal to that of paticnis
who had surgery without risk factors (11-12),

7. Teletherapy followed by brachytherapy gives better results
than brachytherapy alone.

8. Papillary serous histology had a much worse prognosis.

9. It is quite likely that the better planning, localizing and
dosimetry technigues available now in radiotherapy, may
further improve the results of radiotherapy. For example, some
of the articles cited used parallel opposing fields. This can no
longer be considered optimal therapy, and it is likely that 3D
conformal techniques may help 1o improve results further.
The flexibility of HDR afterloading techniques may likewise
lead to improved results. The role of 235 Californium for intra-
cavitary therapy is being investigated.

10. Patients who develop local recurrences after primary radio-
therapy can often be salvaged by surgery.

11. Two insertions of intracavitary sources, where this forms the
main source of therapy, may be better than only one insertion.

12. High dose-rate applications offer the opportunity of well
fractionated techniques with tandems and vaginal cylinders.
This may offer advantages over low dose-rate techniques and
nced (o be studied.
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thrombosis vagy thromboemboliis megbetegedicck, terhessén, seoplatds. Figyelmertetés: Uterus leiomyomik, kordb-
ban elddonduld, tsztrogén terdpidval dssrefiged halliskirosodds, cholelithiasis, diabetes, szivelégtelenség, hypertonia,
vese- vagy mdjkdrosodds, epilepszia, migrén, fibrocisztikus emidbetegsiy, vagy a csalidban elorduld emid-
carcinoma ewelén fokozott elfvigyizatossis & rendseeres onosi ellendreds spikséges. Mellékhatisok: B
irrilicia a tapasz alkalmazdsi helyén, ar dsztrogén kezeléssel dsszefiged reakcidk, pl. embifeszulés.
migrén. lzolilt esetekben: generalizih viszketés, és exanthema, thrombophlebitis, anaphylactoid reakcidk,

Megjegyzés: + Csak vényre, “S2° jelzéssel. Csomagolis: 1 doboz Estracomb TT5 4 db Estraderm
TTS 50 ¢5 4 dh Estragess TTS tapaszt tartalmaz.

Ciba Hungdria Kft. Pharma Divizid
1021 Budapest, Hivisvilgyi Gt 83,

ECOMB 03 f DEC 95




Kiilso szilikon emloprotezls-csalad
A rehabilitacio emlom

{ A Gentle Care borbarat postoperativ
' ¢s valtozatos formdju szilikon emlo-
protézisek idedlis kiils6 megjelenést
biztositanak, természetes hatdsuak,
megorzik a test szimmetridjat, kovetik
a test termeszetes mozgasat és vissza-
adjak a beteg 6nbizalmat.

Kiegészito termékek: kiilén ontapado
emlobimbo, specialis melltarto, pa-
mutboritas érzékeny bériiek szamara.

A Gentle Care emlGprotézis-csalad és
a Silhouette specialis melltartok TB-
tamogatottak, a vények bevalthatok
gyogyaszati segédeszkoz-boltokban.

A termékekrdl részletes informaciot
kaphat tanacsado-szolgalatunktdl, a
326-4839 -es telefonszamon,

vagy ingyenes z6ld szamunkon:

(06) 80-201201.

Forgalmazza:

Convalec

A Bristol-Myers Squibb Co.
1023 Budapest, Frankel Leo u. 30-34.




ENDOMETRIAL CARCINOMA

Radiation therapy alone in endometrial carcinoma

ROBERTO ORECCHIA, M.D."", GIOVANNA MARIA GATTI, M.D.',
MARIA CRISTINA LEONARDI, M.D.!, GIOVANNI IVALDI, M.D.!

Department of Radiation Oncology, European Institute aof Oncology. University of Milar', Milan

ABSTRACT Endometrial carcinoma has always been treated
with primary surgery; radiation therapy is also nowadays a
preoperative or postoperative approach. Recently, the role of
radiation therapy as a primary treatment has achieved more
importance. Radiotherapy can be performed as an external
technique or a brachytherapy technigue: brachytherapy is
without doubt the most important approach in all stages,
while external radiotherapy is usually added in advanced
stages of disease. We will discuss from the technical and
clinical point of view the use of radiation therapy alone in
the treatment of endometrial carcinoma.

Key words: primary radiotherapy, endometrial cancer, brachy-
therapy.

introbUCTiON Endometrial carcinoma is a malignant discase
with an incidence which has increased in recent vears, especial-
ly in developed arcas, remaining still uncommeon in premeno-
pausal women: indeed the largest number of cases (75-80%)
oceurs after menopause, between the ages of 55 and 60, It
represents almost 50% of all female genital cancers and about
10% of all malignancies in women. In Europe, the highest
incidence rates are in Swiss, in Germany, in Hungary and
Denmark, while lower incidences rates are in East Countries,
in Britain and Sweden.

Epidemiology gave an important contribution to the discovery
of the etiopathogenetic mechanisms which participate to the
development of endometrial carcinoma. A relation between
estrogenic therapy during menopause and endometrial carcinoma
has been observed, and also obesity seems to be a factor of
risk because of the high level of estrogen and the fat-rich diet.
Tamoxifen therapy has been associated with an increased risk
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for endometrial cancer, primarily among women receiving high
cumulative doses of drug (1-2).

Noteworthy is the fact that the most frequent presenting mani-
festation, abnormal utenine bleeding and discharge in the peri-
menopausal or posimenopausal woman, leads the patient 1o
seck medical attention early in the course of the disease. The
availability of a whole spectrum of office sampling techniques
has made the outpatient evaluation much simpler and much
less uncomfortable. As a result, the vast majority of patients
are diagnosed when the disease is confined to the corpus of the
uterus.

Endometrial carcinoma, if early discovered, has very encourag-
ing survival percentages and less severe prognosis (3). App-
roximately three of four patients with stage | cancer will be
survivors. In stage 11 patients the S-year survival is not far
from 60%. The good results in these cases are balanced out by
the results in poor prognosis cases, which account for about
25% of patient material. There is a general agreement on consi-
dering that, in addition to clinical stage, some factors of risk
are important for prognosis: list includes age (the older the
patient at the time of diagnosis, the greater the chances of
advanced stage), hystological type of the tumor (adeno-
carcinoma and adenoacantoma versus adenosquamous, papil-
lary serous and clear cell carcinoma), differentiation (grade 3),
myometrial invasion (inner one third), peritoneal cytology
{found in up to 16% of all stage patients), lymph-vascular in-
volvement, steroids receptors presence, non-tumoral endo-
metrial characters, cancer extension in uterine cavity, nuclear
grading, nucleolar grading, mytotic activity and lymph node
status (4-5). With respect to this last point it has been the
impression of many oncologists for years that this cancer
seldom metastasizes to regional lymph nodes (6). The study of
specimens removed during radical surgery revealed that this
impression was wrong: the frequency of lymph node invol-
vement has been documented to vary between 25 and 60%,
according to clinical stage. Lymph nodes metastases, which
also tends 1o be correlated with histologic grade 3 and involve-
ment of vascular space (505 of N+ if present), have a great
influence on outcome: the survival rates at 5 years were 30%
for stage 111 and 109 for stage 1V,

! With regards of the stage of endometrial carcinoma, the ¢linical
| elassification endorsed by the Gynecologic Oncology Group
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(FIGO) is still used for inoperable patients treated primarily |
with radiation therapy or when complete surgical staging is |
not performed: this system should be based on bimanual |
pelvic examination of the patient under anacsthesia as well as |

other diagnostic procedures than can vary with the stage of the
tumor (7). Computed tomography scan (or magnetic resonance
imaging) of the pelvis is strongly recommended in all patients
with stage Il or greater, because useful in detecting nodal
enlargement, depth of myomeirial invasion or extension oul-
side corpus. Vaginal sonography has also proven 1o be a sensi-
tive method for evaluating myometrial invasion. Because of
the high level of operability of patients with endometrial cancer,
i new pathologic FIGO staging system was introduced in
1989 1n order 1o give a more accurate method of determining
the true extent of the discase and o provide information about
the need for adjuvant therapies. The value of this staging
procedures for designing treatment protocols is under investi-
garion,

GENERAL MANAGEMENT There's no doubt that surgery is nowa-
days the most important approach in the treatment of endo-
metrial carcinoma, especially in early stages; for more
advanced discase the management of the patients is not well
standardised, with regards of the adjuvant treatment (8).
Primary radiotherapy is preferred in patients with advanced age
or internal problems. Because of a high proportion of patients
with this cancer are obese, hypertensive and diabetic, they
have often greater operative risks and in addition can demand
special radiation therapy techniques to compensate for their
large diameter,

In general, it is difficult to define which patients are amenable
for adjuvant treatment, and also it is not sure which kind of
adjuvant treaiment could be useful in each case. For years
patients with endometrial carcinoma in stage | who were
considered at high risk for recurrence have been treated with
adjuvant radiotherapy, so the integrated approach surgery-
radiotherapy has been for long time the most used treatment

almost everywhere. Anyway, this approach has not been |

demonstrated 1o give a sure improvement in survival rates
compared to surgery. At some institutions, postoperative
whole-pelvis irradiation is recommended in patients with inner
one third myometrial invasion and grade 3 disease because

these lesions are more aggressive and there is a much greater |

chance of having nodal involvement. Optimal therapy for
stage Il has not been clearly defined: patients at high-risk for
pelvic node metastasis or local recurrences probably can be
treated beneficially with adjuvant therapies, but definitive
prospective radiation or chemotherapy clinical trials have not
been completed. Patients with stage 111 disease for vaginal or
parametrial extension are not good candidates for initial
surgery and could be treated with preoperative irradiation,
Anyway, postoperative extended irradiation is indicated for
almost all patients with locally advanced disease. For more
advanced lesions (stage IV) radiation therapy is often consi-
dered for long term palliation; in some cases, a persistent clini-
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cal remission of the disease can be obtained with prolonged
survival (10% at 5 years). In case of recurrent carcinoma, therapy
15 individualised depending on the site or sites of the recur-
rence and may include surgery, irradiation or chemotherapy. If
the recurrence is limited to the vagina or pelvis, demonstrated
by laparotomy, in previously unirradiated patients high dose
radiation therapy with external beam and/or implant may be
considered with a fair degree of local control. For a small
recurrence in the vaginal vault, the eradication of the disease
can be obtained with intracavitary or interstitial implant. For
large vaginal vault lesions, combined external whole-pelvis
irradiation and isotope implant is the tremment of choice.
Vaginal recurrences from  undifferentiated  adenocarcinoma
usually develop more rapidly and extensively and involve the
anterior vaginal wall and suburethral area, and are frequently
associated with tumor spread outside the vaginal wall and into
the pelvis as well as distant metastases. These lesions
are usually treated with primary external whole-pelvis radio-
therapy with a dose of 55-60 Gy in 6-7 weeks, followed by an
implant of 20 Gy to bulk disease, if lasting local control are 1o
be expected (9-11)

In case of extensive metastatic disease, when the patients are
otherwise healthy, chemotherapy andfor hormontherapy can be
proposed in addition to palliative external irradiation of meta-
static sites. Drug combinations including cyclophosphamide,
doxorubicin, (luorouracil and cisplatin have been tried with
some success. Also Paclitaxel seems 1o be effective in most of
cases, The likelihood of a response to hormonal therapy
appears 1o be correlated to histologic grade and receptor status.
Well-differentiated lesions are more likely to respond and are
also more frequently positive for estrogen and progesierone
receptors than tumors which are poorly differentiated. In a
study of 114 endometrial carcinomas, the mean progesterone-
binding capacity was inversely related to tumor grade (12).
Morcover, lesions positive for estrogen and progesierone
receplors appear more likely to respond to progestin therapy
than lesions which are receptor negative. Most of the studies
on the topic have been conducted with parenteral progestins.
The only other agent tested in a significant number of cases is
Tamoxifen, which demonstrated activity in two of three trals.
At present, Tamoxifen should be considered as potentially
active in endometrial wumors.

THE ROLE OF RADIATION THERAPY ALONE When surgical treatment
1s not indicated, because of the advanced age or general con-
ditions of the patient, radiation therapy alone can be used both
in early stages and in more advanced stages. In case of primary
radiotherapy, the clinical stage of the wmor can be defined
using the histopathologic repon from the fractionated curet-
tage, the measurement of the length of the uterine cavity, the
findings of the clinical and radiological (CT or MRI imaging,
ultrasound) examination. There is evidence from several insti-
tutions that adenocarcinoma of the corpus is relatively curable
by radiation therapy alone: its response rate is similar 1o carci-
noma of the cervix. Data coming from surgical specimen after
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preoperative irradiation show a microscopic control in at least
40% of cases. Evaluation of the effectiveness of irradiation for
the technically inoperable cancers is more difficult, If there i3
spread beyond the pelvis, there is a little chance of cure. On
the contrary, when the reason for unresectability is extrauterine
but still localized, there is still a chance for definitive cure.
Larson et al. (13) from the M.D. Anderson experience reported
5-year actuarial survival rates of 67% for the 69 stage [I
patients receiving combined radiotherapy and surgery, of 60%
for the 5 patients treated by surgery alone, and of 38% for the
9 patients treated by irradiation alone. Berman et al. (14) in a
retrospective study of about one hundred patients with stage 11
carcinoma found a 5-year survival of 58.5% in case of com-
bined approach, of 66% for patients only operated, and of 77%
for patients only irradiated. Other results in the treatment of
endometrial cancer by radiotherapy alone are referred on Tables
1, 2 and 3.

Low (LDR) or high dose-rate (HDR) brachytherapy treatment
can represent the only therapeutic approach in patients with
stage | and 11 disease. Total dose varies between 30 Gy with
fractionated HDR brachytherapy (15) and 50-60 Gy with con-
ventional continous LDR irradiation (16). There is a great
variability among different clinicians in reference points (the |
points of dose prescription): “A line” at 2 cm in the lateral
direction from the source axis, indicating the point on the “A
line" farest away in lateral from the axis of the source, “exter-
nal contour of the utering wall”, “encompassing isodose” (17-
19). The patient is positioned on a gynecologic table in litho-
tomy position. An accurate antisepsis of the vulvovaginal re-
gion, with the lower extremities included, is performed: sterile |

clothes will cover the surrounding regions. A different widen-
ing of the cervical canal is needed, depending on the technique
used for treatment; the dilatation needed increases with the
number of catheters to be introduced (depending on the indi-
vidual anatomy). Different forms of applicators can be used for
treatment of endometrial carcinoma: modified Heyman pack-
ing, two or three channel applicators (Y-shaped), applicator
devices with several catheters, one-channel applicators. The
method of application depends on the size of the uterus and of
the uterine cavity: the larger the uterus, the less suitable are
rigid applicator devices. The ideal characteristics of an
intrauterine applicator should be the following ones (20}

» the applicator should have a diameter less than 10 mm (1o
be easily inserted);

o there should be a sufficient number of intrautering probes
available;

s the probes should have a contact with the inside of the
uterus (with the tumeor), and should lie Jaterally to the tube
edges to be able to deliver a high dose;

* the probes should be flexible enough to conform to the
inside of the uterus and the tumor;

s the probes should be geometrically stable not to change
position during the treatment and for the reproducibility of the
treatment planning:

» reduction of the risk of uterine perforation (adequate probe’s

| shapel;

» the applicator must be easy to insert and to remove,

s the applicator should have standard loading plans for dif-
ferent sizes of uteral lumina and should also provide individu-
al variability.

Table 1. Trealment outcome of stage | disease for carcinoma of the endometrium: radiation therapy alone (24).

Stage | MNo. Patients Survival % Recurr.pelvis Rec. pelvis+ Distant
Jeyear dist. metast metasiases

Grigsby et al 2\ 88.1 0 & (8.7) 3 (4.3)

landgren et ol. 45 (1a) 75 4 (8.9 31{6.7) 5(11.7)
41 (18] 80 10(24.4) 3{7.3) 3 7.3

Salazar et al ba & (24 8(32)

Spanos et al. 30 [14) 5016.7} Not reported
27 (1B} 11 (40.7)

TOTAL 180 20(18) 12 6.7) 19(10.6)

Table 2. Treatment ouicome of stage Il disease for carcinoma of the endometrium: radiation therapy alone (24).

Stage |l No. Patients Survival % Rec.pelvis Vagina+ Pelvis+ Distant
S+year Pelvis dist. metas melastas
Grigsby ef al. 26 53 218) Z127) 312
landgren et al. 38 65 379 4(10.5) 9 (23.7]
Salazar et al 8 3(37.5) 2 |25)
Spancs et al. 21 4119 Mot reported
TOTAL 72 g{11.1) 1(15.3) 14 (19.4)
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In case of superficial carcinoma a dose encompassing the
mucosa and submucosa may be sufficient; in case of infil-
tration of the myometrium the whole wterine wall must be
included. At present it is not easy to discniminate myometrial
infiltration without histopathologic examination of the uterus
surgically removed: for this reason, the whole uterine wall
must be treated in any case. It is really very important to
define the exact anatomy of the patient before performing the
treatment, o obtain a direct relation of the distribution of
tubes and anatomy. With this purpose sectional imaging can
be performed before the application, such as echography and
computed tomography (21). As a supplement for intrauterine
brachytherapy, endocervical and endovaginal brachytherapy can
be performed, to give an adeguate treatment also to the ad-
jacent areas of the uterine corpus (cervix, upper vagina). The
reason is that it is necessary to prevent recurrence and metas-
tases in these structures (22). From the technical point of
view, the treatment to cervix and vagina must be decided
depending on the technique and the target of the treatment to
endometrium, To treat the cervix, devices for endocervical
brachytherapy can be useful, with an additional treatment also
to the upper part of the vagina. If the therapeutical decision is
to treat only the upper vagina, applicators can be the same
used for postoperative brachytherapy of the vaginal cuff (21).

In patients with high-risk stage 1 or Il disease, the intracavitary
treatment should be added to external irmadiation. There is no
difference in the intracavitary total dose between brachytherapy
alone and brachytherapy combined with external pelvie radio-
therapy. The aim of external beam irradiation is to give a
supplement of the dose (from 25 to 50 Gy) to the parametrial
tissue and lateral pelvic lymph nodes. When an additional
external pelvic radiotherapy with open fields is needed, the
brachytherapy volume must be excluded at least after 25 Gy,
inserting a midline SHVL (half value layer) block into the
anterior and posterior opposed fields to shield the central area
that has received high dose treatment from brachytherapy. For
adequate brachytherapy, in case of combined treatment
brachytherapy/teletherapy, there are two major requirements:

s a dose distribution adapted to the individual sitwation,
with concentration of dose in the target volume and with dose
sparing in the organ at risk;

* a practical technique with regard to radiation protection and
to reproducibility of source positioning.

External pelvic irradiation (from 50 to 60 Gy} is the treament
of choice for patients in stage 111 or I'V. To ensure a high cent-
ral pelvic dose the treatment can be individualized with one or
two intracavitary insertions or with interstitial implantation,
depending on the sites of bulk tumor. External beam irradi-
ation of the pelvis directs treatment to the primary tumor as
well as to sites of local extension and potential lymphatic
spread (21). Treatment planning is performed with the aid of a
simulator reproducing the geometry of the treatment machine,
but allowing fluoroscopic visualization of critical structures,
and radiography of diagnostic quality. Treatment should be
directed to sites of known tumor extension with a margin of
normal tissue, and may involve prophylactic irradiation of
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sites of potential subclinical nodal involvement. The tolerance
of surrounding tissue must be appreciated and all efforts made
to reduce the late complications to these tissues by limiting
the radiation dose that they receive,

Table 3. Treatment outcome of stage il disease for carci-
noma of the endometrium: radiation therapy alone (25).

Authar No. Patients surviving 5 years
after irradiation only [stage Il
lampe [1963) 12/50 |24%)
Kottmeier |1959) 17/62 (27 4%)
landgren [1976) &/26 |26%)
TOTAL 35/138 (25.4%)

The pelvic structures 1o be included in the treatment volume
usually include the uterus, cervix, a variable length of vagina,
and regional lymph nodes. Paraaortic field radiation has a sig-
nificant complication rate and should be reserved for patients
with radiological evidence of lymph node metastases. The
superior margin of the pelvie fields extends o L4-L5 if the
commaon iliac nodes are to be included. The inferior margin is
determined by the length of vagina 1o be included and should
give at least a 3-4 cm margin on the cervix or the most distal
point of vaginal tumor extension. A radiopague clip or marker
is placed at the vaginal apex or cervical os, and under fluoro-
scopic visualization the inferior field margin is determined,
Lateral film boundaries include a 1-2 cm margin at the widest
portion of the bony pelvic inlet on anteroposterior (AP) and
posteroanterior (PA) projection. When lateral pelvic ficlds are
employed, the superior and inferior borders are the same as
those used for the anterior and posterior ficlds. Rectal contrast
material is inserted for simulation of the lateral fields, and the
posterior field edge should bisect the rectum in order to
include the cervix, vagina, internal iliac and presacral nodes.
The anterior field edge exiends 1-2 cm anterior to the pubic
symphysis for inclusion of the external iliac lymph nodes,
Oral contrast can be useful for visualization of the small bowel
within the pelvis during simulation. Bladder contrast, with
distension, may be employed in an attempt to push loops of
small bowel out of the treatment field. Ideal treatment
employs megavoltage (from 10 10 25 MeV) photon beams.

COMPLICATIONS OF THERAPY Surgical, radiotherapeutic or com-
bined treatment by surgery and adjuvant irradiation of endo-
metrial carcinoma is quite well tolerated. Grade | complications
are minor and self-limiting, responding to  outpatients
management. Grade 2 complications are often recurrent and may
require hospitalization, but respond w medical management.
Most serious, life threatening Grade 3 complication requiring
surgical intervention, rarely occur with adequate technique.
Major complications with a preoperative implant and hysierec-
tomy occurred in 1% of 199 patients in a study from Stokes
and colleagues (26). However, if the intracavilary insertion
was given postoperatively, 12% patients (3 of 26) had signifi-
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cant complications. With adjuvant external whole-pelvis irra-
diation, the complication rate was 2% (5 of 264) but increased
to 18% (7 of 40) if the whole-pelvis dose exceeded 30 Gy.
Eight major gastrointestinal and four urinary complications
occurred in 304 paticnts, and the most frequent complications
were bowel obstruction, ureterovaginal fistula, urethral stric-
ture, haemorrhagic cystitis and rectal ulcer. In general, the
most frequent major complications of radiation therapy of
endometrial malignancies involve damage to the bladder and
bowel (23).

In addition to the impact of total dose, which is really a main
topic in complication’s discussion, techniques used in the
delivery of radiation therapy also have an impact on compli-
cations. Complications from external beam therapy relate 1o
beam encrgy, volume irradiated and daily fractionation. High
energy beams offer optimal dose distribution to deep pelvic
tissues. AP/PA techniques employing low energy beams are
to be avoided. In designing external beam treatments, shaped
ficlds will allow exclusion of considerable normal tissue,
thereby decreasing the potential for late tissue damage. Small
bowel contrast can help determine bowel position and motility
and allow field or dose modification 1o avoid toxicity (27).
Some technigues to push small bowel loops out of the pelvis
have been described and include bladder distension and treat-
ment in the prone position with upward external pelvic pres-
sure or 4 “false tabletop” for anterior displacement of the bowel
(28). Complication rate is also directly related to the volume
of tissue irradiated. Extended field treatment is adopted 1o
include the paragortic lymph nodes either prophylactically or
therapeutically, Multiple field technigues and doses of 45-30
Gy have been advocated (29). The severity of complications
appear to increase when doses over 45 Gy are employed to
boost gross discase.

Intracavitary applications may contribute to the development
of late complications if careful attention is not paid to the
applicator geometry, isotope loading, and bladder and rectal
doses. The type of applicator employed is important to the
development of late tissue damage. Use of rigid Emst applica-
tor has been related 1o excessive vaginal fistula formation (30).
When patient anatomy is less than ideal, as with a small, atro-
phied or scarred vagina or with bulky tumor at the vaginal
apex, bladder and rectal doses are increased; this occurs
because of downward displacement of the applicator system or
poor lateral separation of the vaginal sources.

Various high-risk not-treatment related factors are associated
with an increased risk of late radiation complications, and
when present may warrant a planned reduction in total dose.
Advanced age, hypertension, anemia, poor nutritional status,
diabetes mellitus and obesity have all been correlated with
increased complications and poor outcome. A history of previ-
ous abdominal or pelvic surgery or of pelvic inflammatory
diseasc, colitis or diverticulitis is likewise associated with an
increase of complications (31).

158

REFEREMCES

1. Fornander T, Rutgvist LE, Cedermark B, et al. Adjuvant tamoxifen in
carly breast cancer: occurrence of new primary cancers. Lancet 1989 12117,

2. van Leeuwen FE, Benraadt J, Coebergh JW, et al. Risk of endometrial cancer
affer tamoxifen treatment of breast cancer. Lancet 1994;343,

3, Berman ML, Ballon SC, Lagasse LD, et al. Prognosis and treatment of
endometrial cancer. Am J Obster. Gynecol 1980; 136:679.

4. Zaino RJ, Laskaris A, Whitney C, et al. Morphometric analysis of
endometrial adenocarcinoma: | does architectural dedifferentiation acoompany
deep invasion by endometrial carcinoma? Int J Gynecol Pathol 198T: 6:12.

5. Zaino RJ, Laskaris A, Whitney C, et al. Morphometric analysis of
endometrial adenocarcinome; 2 a comparison of architeciural differentiation
detennined morphometrically with subjective grading. Int J Gynecol Pathol
1987 6:20.

6. Plentl Aa, Friedman EA. Lymphatic system of the female genitalia: The
morphologic basis of oncologic diagnosis and therapy. Philadelphia: WB
Saunders, 1971,

7. Chambers SK, Kapp DS, Peschel RE, et al. Prognostic factors and sites of
failure in FIGO stage 1, prade 3 endometrial carcinoma. Gynecol Oncol 198T;
27:180.

%. Pernot M, Hoffstetier 5, Peiffent D, 1 al. Pre-operative, post-operative and
exclusive irradiation of endomerrial carcinoma. Strahlenther Onkol 19%4;
17006331 3.

9. Nori D, Hilaris B, Kim H, et al. Imerstitial irradiation in recurrent gyneco-
logical cancer. Int J Radiat Oncol Biol Phys 1981 7:1513.

10, Nori D, Merimsky €, Batata M, et al, Postoperative high dose-rate intra-
vaginal brachytherapy combined with external irradiation for early stage
endometnial cancer: a long-term follow-up. Int ] Radiat Oncol Biol Phys
1994; 340831,

I1. Beddy 5. Lee MS, Hendrickson F. Pattern of recurrences in endometrial
carcinoma and their management. Radiology 1979; 133:737.

12. Ehrlich CE. Young PC, Cleary RE. Cvtoplasmatic progesterone and
estradiol receptors in normal, hyperplastic, and carcinomatous endometna;
Therapeutic implications. Am J Chbatet Gynecol 1981: 141:539,

13. Larson DM, Copeland L), Gallager HS, et al, Stage 1 endometrial
carcinoma. Resulis and complications of a combined radiotherapeutic-surgical
approach. Cancer 1988: 61:1528,

14, Berman ML, Afridi MA, Kanbour AL, ¢t al. Risk factors and prognosis
in stage 11 endometrial cancer. Gynecol Oncol 1952; 14:459.

15, Sorbe B. Postoperative vaginal high dose-rate irradiation in treatment of
endometrial carcinoma stage 1. In: Vahrson H, Rauthe G. eds, High dose- rate
afterloading in the treatment of cancer of the wlerus, breast and reclum.
Strahlenth Onkol (suppl) 1988; 82:237.

16, Rotie K. Maodified Heyman Technique HDR Brachytherapy for Endo-
metrial Cancer. In: Mould RF. ed. Brachyviherapy in the Nordic Countries,
chapter 16, Nuchetron, 1992,

17. Rauthe G, Vahrson H, Giers G. Five-Year Results and Complication in
Endometrium Cancer: HDR Afterloading vs. Conventional Radium Therapy.
In: ¥ahrson H, Rauthe G. eds. High dose rate afterloading in the treatment of
cancer of the uterus, breast and rectum. Strahlenth Onkol (suppl) 1988; £2:
240,

1£. Knocke TH, Kucera H, Weidinger B, et al. Ergebnisse der primaren HDR-
Afterloading-Brachytherapic beim Korpuskarzinom (The results of primary
HDR-aflerloading brachytherapy in corpus carcinomal, Strahlenther Cnkol
1995; 1714195,

19, Kucera H, Vavra N, Weghaupt K: Zum Wert der postoperativen
Bestrahlung beim Endometriumearcinom im pathohisiologischen Stadium 1.
Gebunsh o Frauenheilk 159540 S0:610.

200, Baver M, Schulz-Wendtland B, van't Hooft E, et al. A New Afterloading
Applicator for Brachytherapy of Corpus Cancer, In: Mould RF ed, Brachy-
therapy 2, Nucletron, 1985:282,

21, Pouter R, Knocke TH. HDR-Brachyviherapy in endometrium carcinom.
ESTRO Course: Teaching Course on Modern Brachytherapy Technigues.
Gdansk, Paland, 1996

22, Perez C, Camel H. Long term follow up in radistion therapy of carcinioma
of the vagina, Cancer 1982; 49:1308.

~

F P9 Ndgydgydszat Onkoldgia | 154-1359




23, Solan M), Brady LW, Radianon Therapy for Gynecologic Malignancies.
In: Shingleton HM, et al. eds. Gynecologic Oncology. Current diagnosis and
treatmient. Saunders, 1996,

24, Glassburn JR, Brady LW, Grigsby PW. Endometrium. In: Perez CA and
Brady LW cds. Principles and Practice of Radiation Oncology, 11 ed.,
Lippinco, 1992,

25, Moss WT, Brand WHN, Battifora H. In: Radiation oncology: rationale,
technique, results. The endometrium, Moshy and Co, 1979,

26, Stokes 5. Bedwinck J, Breaux 5, et al. Treatment of stage | adenocarcinoma
of the endometrium by hysterectomy and irradiation: Analysis of complica-
tions. Obstet Gynecol 1985; 65:86,

27, Green N, The avoidance of small intestine injury in gynecologic cancer.
Ine J Radian Oncol Biol Phys 1983; 9:1 385,

1998 MNdgydgydszan Onkoldgio 2 [154-159

Radiotherapy in endometrial cancer

28, Gunderson LL, Russell AH, Liwellyn HJ, et al. Treatment planning for
coelorectal cancer: Radiation and surgical techmiques and value of small-bowel
films. Int ] Radian Oncol Biol Phys 1985; 11:1379.

29, Rotman M, John MJ. Para-aortic uradiation in cervical carcinoma. Int J
Radiat Cncol Biol Phys 1979; 5:2139. 1

30, Botman M, John M), Roussis K, et al. The intracavitary applicator in
relation to complications of pelvic imadiation - the Emst system. Int J Radia
Oncol Biol Phys 1978; 4:951.

3l. Unal A, Hamburger AD, Seski JC, et al. An analysis of severe compli-
cations of rradiation of carcinoma of the utenine cervix: reatment with intra-
cavitary radium and parametrial irradiation. Int ] Radiat Oncol Biol Phys
1981; 7: 999,

159




CARCINOMA OF THE UTERINE CERVIX

Current status of preoperative and adjuvant radiation
therapy in cervical carcinoma

STELIO RAKAR, M.D.

Departmemt of Obsietrics and Gynecology, University Medical Centre Ljubljana, Ljubljana

The conventional treatment of patients with stage Ib and lla
cervical carcinoma consists of either radical hysterectomy and
bilateral pelvic lymphadenectomy or radiation therapy combining
the whole pelvic external irradiation with local brachyradio-
therapy. These treatment modalities are recognized as equally
efficacious with respect to local control and survival,

However, in younger patients surgery is often preferred 1o
radiotherapy, because after irradiation ovarian function is elimi-
nated and sexual function is often compromised. In addition,
late complications of radiation are avoided. Further, it is
necessary 10 choose the type of treatment depending on the
patient’s condition, the skill and ability as well as the technical
conditions of the team for either method of treatment.

Operative treatment has been the treatment of choice in stages
IB, IIA and early 1IB of cervical carcinoma at the Depariment
of Obstetrics and Gynecology in Ljubljana for decades. Our
experience in this field is based on over 3000 cases treated by
Wertheim operation and goes back 1o the vear 1907 when the
first Wertheim operation in Ljubljana was performed. In spite
of the fact that our principal method of treatment has been the
surgical one, we have been of the opinion that in high risk
cases with bad prognostic factors the operative treatment should
be combined with radiation. At least four major prognostic
factors have been identified:

1) Size and extent of the primary wmor
2) Tumor grade

3) Lymph = vascular space invasion

4) Presence of lymph node metasiases

Of these four variables, nodal metastases appear to be the most
impartant prognostic indicator with the remaining factors
influencing survival mainly as a reflection of the risk of nodal
spread,
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Preoperative brachyradiotherapy andfor exiernal irradiation has
been applied in cases of large exophytic umors in order 1o
reduce wmor size, making the operation casier and in hope 1o
avoid the central recurrence following radical hysterectomy.
Adjuvant postoperative whole pelvic rradiation, based on
pathohistological examination of the surgical specimen, has
been applied o improve pelvic control and presumably survival
in paticnts at increased nsk of recurrence following radical
hysterectomy and pelvic node dissection. It has been believed
that microscopic extracervical metastases could be treated with
extemal irradiation.

At our Department over the last 25 years the number of cases
treated with preoperative irradiation for big size tumors has
diminished, but postoperative adjuvant radiotherapy is still
applied in stages 1B or [IA of cervical carcinoma when these
adverse factors are present: positive lymph nodes, close or in-
volved surgical margins, deep stromal invasion (more than half
of cervical depth), exophytic lesions greater than 3 cm in
diameter, or microscopic parametrial involvement. Surgical
procedure consists of Wertheim-Meigs-Novak radical hysterec-
tomy (Piver 1) with pelvic lymphadenectomy.

The 5-year survival of patients with cervical carcinoma stage

Ib wreated in two different periods (19635-72 and 1978-87) is
shown in Table 1. (1, 2).

Table 1. Cervical carcinoma stage IB: 5-year survival

Pericd Mo Surgery + Survival
iradiaticon No %

1965-72 259 38% 192 74

197887 248 S54% 192 77

OF the 259 operations (1965-72) there were 49 cases (19%),
and of the 248 operations (1978-87) there were 7 cases (3%) of
Schauta-Amreich procedure, all other operations were Wert-
heim. In the period 1965-72 Wertheim operation was combined
with irradiation in 38% of cases, and in the period 1978-87 in
54% of cases. Preoperative brachyradiotherapy consisted of one
application of 4000 ¢Gy 1o point A (in the first period radium
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according to Manchester scheme, and in the second cesium
with afterloading technique). Postoperative external radiation
was delivered to the pelvis at a dose of 5000-5600 ¢Gy in 4
weeks. The difference in the S-vear survival between the two
periods is not significant, although in the second period signi-
ficantly more patients were submitted to the combined treat-
ment (15% preoperative, 34% postoperative, and 5% pre- and
postoperative irradiation). The percentage of positive lymph
nodes was about the same in the two compared periods (18% ).
Irrespective of postoperative irradiation, the overall survival in
these cases was 56%, whereas in cases of three or more positive
pelvic nodes it was only 18%.

In women younger than 35 years the share of cervical carcinoma
related to the total number of cases increased from 4.9% in
1965 to 17% in 1989 (3). The number of cases of cervical ade-
nocarcinoma has raised from 6 to 22% of the wotal cervical
carcinoma cases in the last 15 years. Younger age and the
histologic type of cervical carcinoma have not changed our
treatment policy substantially, and the S-year survival is compa-
rable with that of older patients and squamous type carcinomas.

Our analysis (4) on 174 Wentheim and 29 Schauta operations
demonstrated that severe urological complications were signifi-
cantly more frequent in cases undergoing combined treatment.
No case of permanent hydronephrosis was observed in only
surgery group. However, permanent hydronephrosis requiring
surgical treatment was observed in 8.3% of preoperatively ir-
radiated cases, in 8% of postoperatively and in 12% of pre- and
postoperatively iradiated cases. The percentage of ureterovaginal
fistulas was 2.5%, irrespective of radiation therapy. We have
no evidence of major gastrointestinal complications,

The question remains whether pre- and/or postoperative pelvic
radiotherapy improves survival. Morrow et al (5) presented a
retrospective series with a review of the literature and he could
not identify a significantly improved survival in patients with

positive lvmph nodes who received postoperative imadiation, |

Postoperative radiotherapy may control local pelvic discase,
but does not improve the overall survival, because more than
60% of recurrences were outside the radiation field (5-7). Other
authors (8-10) suggest that adjuvant radiotherapy after radical
hysterectomy produces favorable survival results with limited
morbidity, especially in high risk cases with only one or two
adverse factors. According 1o the published data (8-9) the major
morbidity after combined therapy is genitourinary and gastroin-
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testinal, and varies from 3 to 30%. In our analysis severe comp-
lications afier combined treatment were mainly urological
{from 8 1o 12%).

Our data demonstrate that in patients with positive nodes,
especially in cases with three or more positive nodes, the prog-
nosis is significantly worse, and the overall 5-year survival was
about 55-60%, irrespective of the combined surgical-radiation
therapy,

In conclusion, there remains the unresolved problem of the
efficacy of adjuvant pelvic radiotherapy in cervical carcinoma.
Because in patients treated with combined therapy recurrences
are mainly distant, not only adjuvant regional radiotherapy,
but also systemic chemotherapy should be considered in cases
at high risk for subclinical metastatic discase, especially because
there has been litile improvement in survival in cervical
carcinoma in the past decades.
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Current status of pre-operative and adjuvant radiotherapy

in carcinoma of the cervix

PETER BLAKE, M.D.
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INTRODUCTION In carly stage carcinoma of the cervix radio-
therapy and surgery can produce similar survival rates. How-
ever, there is still a significant number of patients who relapse
following uni-modality therapy, making combined treatment
an attractive possibility.

Radiotherapy adjuvant to surgery may be by external beam or
intracavitary irradiation or a combination of the two. It may be
used as a planned procedure cither prior to surgery or afier
surgery has been completed. However, its use may also be
unplanned but dictated by unexpected findings at surgery, for
instance when extensive nodal disease is found at radical hyste-
rectomy or when an incidental invasive carcinoma of the cervix
is found histologically after simple hysterectomy.

RADICAL RADIOTHERAPY PRIOR TO NON-RADICAL SURGERY This
combination of treatment would appear to offer the possibility
of removing residual central discase that has not been erradicated
by radical radiotherapy. However, the results of this combina-
tion for non-bulky tumours are disappointing as even the addi-
tion of simple hysterectomy to radical radiotherapy greatly
increases the complication rate and yet the survival rate is not
improved. This is because the finding of residual disease in the
uterus after radical radiotherapy is an indicator of likely distant
spread and these patients die of metastases (1). Those without
residual disease undergo surgery unnecessarily.

For bulky tumours the combination has shown a decrease in
pelvic recurrence rate in some series (2) bul no increase in sur-
vival (3-4). In addition not all series have even shown the
decrease in pelvic recurrence rate (5). Nevertheless, an increase
in the severe late complication rate is almost universal in these
reported series and can be as high as 16% (5). The addition of
chemotherapy 1o this regimen also offers no advantage to the
patient (6.
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In conclusion it would appear that a routine policy of radical
radiotherapy followed by hysterectomy is not justified on the
basis of improving survival in either non-bulky or bulky
disease. The combination of therapies increases the compli-
cation rate and should be reserved for those patients who are
shown 1o have definite residual disease after radiotherapy. This
assessment should probably be made at least three months
after the completion of primary radiotherapy by which time
radiation-damaged malignant cells should no longer cause dif-
ficulty with the cyiological and histological diagnosis of residual
disease.

NON-RADICAL RADIOTHERAPY PRIOR TO RADICAL SURGERY This
approach has been advocated to “debulk’ wmours and to
make surgery technically easier. No reports exist showing a
survival advantage, in comparison with a control group of
patients, to the addition of non-radical radiotherapy prior to
radical surgery when compared to radical radiotherapy alone
or radical surgery alone (7). However this approach is advocated
by some workers on the basis of uncontrolled trials (8). In
addition, the late complication rate is again higher than when
either modality is used singly and the complications seen may
be of higher grade. This increase in the complication rate may
not be as severe when the preoperative therapy is intracavitary
brachytherapy alone rather than external beam irradiation with
or without brachytherapy. Nevertheless in the absence of a sur-
vival advantage any increase in the complication rale must
argue against this combination of therapies.

RADIOTHERAPY AFTER RADICAL SURGERY The routine use of
post-operative radiotherapy seems not to be justified (9) and if
it is to be used then a group of paticnts o whom it may be of
benefit needs to be defined by poor-prognostic indicators
found at surgery. Over the years these have been identified as
narrow or involved margins of excision, deep cervical stromal
invasion, involvement of the parametria, lymphovascular space
invasion and the presence of pelvic lymph node metastases
{Table 1.) (10). Whilst it would be hard to argue against the
logic of giving post-operative radiotherapy when there is
known residual disease, as when there are known involved
margins of excision or unresected malignant lymph nodes,
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there is no universal agreement that any of the other poor
prognostic factors defines a group that are benefitied by post-
operative radiotherapy.

The most-studied poor prognostic factor is lymph node posi-
tivity. Eisner er al. (11) in a small series of patients showed
no advantage to post-opertive radiotherapy if fewer than three
pelvic nodes were involved. In a study conducted retrospec-
tively by Kinney et al. (12) no improvement in disease-free
survival could be identified between node-positive patients
who did or did not receive post-operative radiotherapy, when
matched for wmour stage, size and number and location of
nodal metastases, although the pelvic recurrence rate was
reduced. Nevertheless, many radiotherapists would consider
this reduction in pelvic recurrence rate to be worthwhile and
post-operative radiotherapy is given to node-positive patients
in many centres (13),

Table 1. Prognestic factors for patients with carcinoma of the the
cervix found to be significant on univariate analysis.

Substage

Tumaur size

Depth of invasion
Histelegical type [smoll cell, adencid oystic)
Tumour differentiation
lymphalic invasion
Vasculor invasion

lymph node invalement
Mumber of nodes involved
Parametnal invasion
Pregnancy of diagnesis
Incomplete surgical margins

From: logue and Hunter |13

Table 2. Algorithm for the post-operative treatment of patients
with cervical carcinoma

All siage 1B/11A

>3 positve nodes nodes negafive
ga

Tackors not
unfovouroble

Urlavourable
constellafions
of THactors

Extrapebiic and
pelvic relapse
risk

Mainly pebvic low relapse
relapse sk risk
Pehic and sysiemic Pelvic radic- Mo further
treqiment therapy treatment

From: Themas and Dembo [14)

Thomas er al. [14] used the available data to produce an algo-
rithm for the post-operative treatment of patients with cervical
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carcinoma (Table 2.). Unfavourable factors, in addition to
nodal positivity, were identified as large tumour size, deep stro-
mal invasion, lymphovascular space invasion and poor tumour
differentiation (Table I.). Although adenocarcinoma anecdotally
has a worse prognosis than squamous carcinoma there is no
evidence that this should be taken as a separate poor prog-
nostic feature when considering the use of post-operative
radiotherapy,

DEBULKING OF PELVIC LYMPH NODES AND RADICAL RADIOTHERAPY
Hacker et al. (15) report that in contrast to simple hysterectomy,
pelvic node debulking without hysterectomy in patients with
known nodal metastases, prior to radical radiotherapy, may
prolong disease-free survival,

However, there is no evidence that reversing the order of
treatments and carrying out a lymphadenectomy after radical
radiotherapy adds anything to survival, although this is a
poorly-studied arca.

INTRA-OPERATIVE RADIOTHERAPY 'This is very much an area of
research. Intra-operative irradiation of the pelvic side wall by
remole loading high dose-rate brachytherapy, when there is
residual discase, may offer the opportunity 1o deliver a high
dose 1o discase whilst sparing bowel. This may be packed away
from the imadiated area during treatment and receive less dose
than is possible with external beam treatment or irradiation of
the pelvic side wall by afierloaded brachytherapy wbes delivered
post-operatively.

PROPHYLACTIC PARA-ACRTIC IRRADIATION Prophylactic irradi-
ation of the para-aortic nodes is associated with marked mor-
bidity. As a result this treatment has probably received a more
critical review than the relatively well-tolerated adjuvant pelvic
radiotherapy. In a review of the EORTC study of randomiscd
para-aortic node iradiation by Haie er al, (16} it was concluded
that. on the basis of randomised controlled clinical trials, there
was no justification for this treatment,

RADIOTHERAPY AFTER SURGERY FOR INCIDENTALLY-FOUND
TUMOURS [t 15 uncommon for advanced cervical carcinoma to
be found incidentally and the wsual circumstance is for an
invasive carcinoma 1o be found in the endocervical canal fol-
lowing hysterectomy for cervical intra-epithelial neoplasia.
Patients with stage lal tumours probably need no further
treatment as the incidence of nodal disease or of vaginal vault
recurrence is very low. However, patients with more advanced
stages of disease should receive both pelvic radiotherapy and
vaginal vault brachytherapy. Typically 45Gy in 25 [ractions
over live weeks followed by a brachytherapy inseriion at cither
low or high dose-rate to deliver the equivalent of 15Gy ai
(1.5cm depth, is well tolerated. With a policy such as this the
survival of patients with completely resected stage [ tumours
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can be as good as those treated with radical surgery or radical
radiotherapy (17). Patients with incompletely resected disease
fare badly as the opportunity o boost central disease by
brachytherapy is lost when an intracavitary insertion cannot be
completed.

coMcLusioNs The role of radiotherapy as an adjuvant to
surgery is not well explored in randomised controlled clinical
trials. Its use has varied between pre-operative and post-
operative therapy and has been dictated by a number of prog-
nostic factors. Whilst pre-operative therapy can be said probably
to be worthless, post operative therapy, dictated by an algo-
rithm of risk factors, may benefit the patient both in terms of
disease-free survival but also in reducing the pelvic recurrence
rate and the symptoms associated with that.

Prophylactic irradiation of the pelvis of all patients post-opera-
tively is not indicated and nor is para-aortic node irradiation.
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Radiation therapy versus surgery in early stage
cervical cancer — a historical perspective

LASZLO PALFALVI, M.D.

Depariment of Obstetrics and Gynecology, Saint Stephan Hospital, Budapest

ABSTRACT The author summarises the almost one century history
of the operative and radiation therapy of cervical cancer, paying
tribute to the memory of the most important authors who contri-
buted to the development and improvment of radiation therapy or
radical hysterectomy techniques listing the periods of discredit-
ation and resurgence or different combinations of both methods.

Key words Werheim hystercctomy, cervical cancer, radiotherapy

Until the last decades of the nincteenth century no distinction was
made between the cancer of the cervix or the corpus of the uterus.
The cancerous uterus was first surgically removed by Wrisherg
and Osiander at the end of the cighteenth century, The generally
accepted name of the radical hysterectomy is the “Wertheim ope-
ration” or a combination of names, including the name of one of
the authors who contributed 1o the modification of the method:
“Wertheim-Larzko”, “Wertheim-Meigs”, “Wertheim-Okabavasi”,
But the idea of “radical” hystercctomy, the removal of the poten-
tially infiltrated parametria together with the uterus. was not
Wertheim's idea. The firtst radical abdominal hysterectomy was
performed in 1878 by W. A. Freund in Breslaw, Freund per-
formed 66 extended hystercctomies, but the perioperative morta-
lity rate was 72 %. Before Ernst Wertheim, other surgeons, Ries,
Clark and Rumpf accepted also Freund's concepts, and per-
formed radical abdominal interventions. It was E. Ries, one of
Freund s students, who in 1895 first performed pelvic lvm-
phadenectomy in conjunction with the radical removal of the
uterus. All three authors published their methods, but none of
them was aware of the work of the others. Wertheim in his histo-
nical work, “Die erweiterte abdominale Operation bei Carcinoma
colli uteri”, published in 1911, mentions the name of these pre-
decessors,

It was Ernst Wertheim, who devoted his carreer to the deve-
lepment of the operation, and acquiring a vast experience, first
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formulated the scientific bases of the intervention. Wertheim also
popularized the method in an impressive number of publications,
s0 justly the intervention soon became known as the “Wertheim
aperation”.

Ernst Wertheim was bom in 1864 in Graz. He was first the
assistant of Rudolf Chrebak and after it of Friedrich Schauia. He
performed the first radical abdominal hysterectomy in 1898,
Between 1910 and 1920 was the chief of the 1. Universitacts-
Frauenklinik, a position he filled with the greatest distinction until
his death in 1920. When he published his first monography about
the rudical histerectomy in 1911, mentioned above, he had the ex-
perience of 500 cases, and not a single patient was lost for follow-up.

The description of the operation was based on impressive scientific
work. In eighty cases he carried out the histological study of the
parametrium and lymph nodes, examining the prodigious total of
40 000 serial sections. The pathological findings convinced
Wertheim about the legimitate of his procedure. In the mono-
graphy already mentioned he wrote: “The correctness of our pro-
cedure was proved 1o us by histological examination of the extir-
pated organs. These showed the teaching to be false that cervical
cancer transgresses the bounds of the uterus, only late, for in a
considerable number of apparently carly cases the carcinoma had
sent his offshoots and advance guards to the parametrium and
regional lymph nodes. This had not been shown previously by
histological examinations of this sort.” He also emphasized the
impotance of exploratory laparotomy character of the intervention:
“Since it is impossible to determine the extent of spread of the
dissease by examination, one must consider every operation for
carcinoma of the uterus as an exploratory laparotomy. Only after
the abdomen is opened it is possible 1o say whether the operation
can be completed or not. Laparotomy provides the opportunity of
secing the condition of the lymph nodes, the ureters, the blader
and the rectum. The eye can see, the fingers can palpate, and if
this is not enough, the peritoneum can be opened up without the
operation losing its exploratory character.” Systemic lympha-
denectomy was added 1o the procedure by Larzko and Schiffmann
(1919).

Radium was discovered in 1898 by Marie and Pierre Curie. The
radiotherapy began in 1901 when Pierre Curie loaned Dr. Danlos
| a small quantity of radium, who made surface applications for the
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treatment of skin lesions. In 1904 Frennd already used radium in
gynaccological treatment. He cured vulvar lesions with superficial
radium applications. Intracavitary therapy started in 1905 when
Dr Robert Abbe in New York treated fibromyoma of the uterus
with radium. As soon as radiotherapy was introduced in the
treatment of cervical cancer, the dispute had started between those
who advocated surgery and those who advocated radiotherapy.
This dispute still continues in the 1990s. At the end of the second
decade of this century radiotherapy was generally held superior to
surgery in the management of cervical cancer. Dédderlein who was
a good friend of Ernst Wertheim wrole to him ironically in this
period, that he is already a historical personality and that his ope-
ration will never be performed in the future.

The early arguments were encapsulated in an article by Heymann:
“Radiological ireatment of uierine cancer versus surgical inter-
vention” (Heymann [925). This article stated that radiological
therapy carried out was greatly superior (o surgical intervention,
The recurrence rate was only 20%, and the complication rate was
significantly lower. In this period the important brachytherapy
schools were formed, in Stockholm at the Radium Hemmelt
Hospital Heymann and others treated cervical cancer with three
radium applications of 24 hours at 1 week intervals. In Paris
Regand concluded that a prolonged treatment using low intensity
radium tubes was more effective than shorter applications with
higher intensity tubes. In Manchester Paterson and Parker designed
the intersticial source distribution rules, still used today. In New
York Quimby also studied the radiation dose distributions of
radium packs and prepared dosimetry tables for individual
sources. The radiation side effects were also recognised in this
period, the “Becquerel burn” (he carried radium tube in his
waistcoat pocket), and aplastic anaemia were both observed,

The renaissance of the Wertheim operation took place in the
United Sates in the 1940s, and was due 1o the personality,
immense scientific work and numerous publications of Joe V.
Meigs. After two decades of radiotherapy he recognized its limits,
The resulis did not improve in time and the complication rate,
especially the late complications, was high. In early cervical can-
cer he obtained a 75% five year survival rate with his modified
Wertheim operation. In 1944 at the Fifty-Sixth Annual Meeting
of the American Association of Obstetricians and Abdominal
Surgeons he summarised his arguments in favour of the surgical
freatment:

“1. If the cervix has been removed, there is no chance for a recur-
rence in il.

2. If the cervix has been removed, no cervical cancer can regrow in
Il 85 3 TecurTence.

3. Certain cancers of the cervix are radiation resistant, a fact
proved at the Pondville Hospital, where multiple biopsies are
performed at the time the X-ray and radium treatment are being
carried oul,

4. There will be less damage to the bowel if surgery is undertaken.
Lately, forty-six cases of serious bowel injury have been found in
our clinics,
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5. From the work of Boney and Taussig it is obvious that
paticnts with lymph node metastases can be cured by surgery in
some instances, and these authors belive that it is not possible to
cure with radiation cancer in lymph nodes deep in the pelvis.”

From the renaissance period of the Wertheim operation we also
have to mention the name of Taussig and A. Brunschwig, 5.
Way, Okabaiasi, M. Dargent and A. Taithefer.

During the 19505 and 1960s, in the atomic age, new radio-
isotopes were developed and used as sources, and afierloading
methods were developed to protect physicians performing brachy-
therapy. The introduction of Co teletherapy and medical linear
accelerators for electron-beam treatment diminished the populanity
of brachytherapy in the 19605 and 1970s. In the 1980s there was
-4 renewed interest in all forms of brachytherapy in conjunciion
with other modalities.

Meigs and Brunschwig never combined radiotherapy and surgical
treatment. The idea of the combined treatment became pupular
only about 3 decades ago, altough it was described by Monod and
Dannrenther in 1922 and 1924 respectively. Taussig suggesied
adjuvant lymphadencetomy after irmadiation. The combination of
surgical treatment and irradiation is stll popular in many centers,
although the experince of other centers showed that the results did
not improve significantly while the side effects of the two treat-
meni modalities summarise.

Albert Déderlein was only partially right, Wertheim entered the
history, but his operation is still performed after a century, and the
dispute that began in the 1920s between the partisans of surgical
or radiation treatment of the early cervical cancer still continues.
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CARCINOMA OF THE UTERINE CERVIX

Radiation therapy versus surgery for early stage

carcinoma of the cervix
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INTRODUCTION Radiotherapy used 1o be the mainstay for the
treatment of all stages of cervical carcinoma till the emergence
of better surgical, anaesthetic and antiseptic techniques. The
relatively recent development of gynecological oncology as a
subspecialty, gave a further impetus 1o better defined and more
widely used, surgical management. Excluding in sitn lesions,
whether to use surgery for stage IB to IIA lesions, or radio-
therapy, remains a topic of debate (1). However, since both
maodalities are very effective for early discase, both modalities
have their place, and are in fact complementary.

Zola er al. (1) critised the very small number of randomised
trials 1o address the issue of radiotherapy versus surgery. They
point out that only four randomised trials on this question
were ever done, stating as a reason that most clinicians are so
strongly in favour of one of the two allernatives, that it is
almost impossible 1o set up a randomised trial! In our expe-
rience, this is not so at all, and the excellent co-operation
between radiotherapist and surgical colleagues in gynecology,
at least in our institution, simply means that we are mutually
aware of the benefits of both modalities, and there is no enmity.
The correct clinical assessment at the time of presentation
allows an individualisation of treatment of all early siage
tumours 5o that either radiotherapy, surgery, or a combination
of both may be used in the treaiment of this disease.

SELECTION OF PATIENTS FOR SURGERY Surgery is contraindicated
for lesions larger than 1A, from which point radiotherapy
becomes the dominant treatment modality. Lesion size may
have a bearing on management of stage I-11 lesions (2).

Surgery and radiotherapy both offer some advantages (and dis-
advantages), and these should be discussed with the patient.
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The complementary role of the two modalities should be
explained to the patient ab initio, to facilitate the later manage-
ment of possible recurrences or complications. Stock er al. (3)
showed that postoperative pelvic irradiation for patients with
recognized risk factors, improved pelvic control significantly.
This was evidenced by a S-year actuarial pelvic control rate of
T8% vs 45 %.

SOME FACTORS FOR CONSIDERATION VIS A VIS SURGERY Time
which the patient can invest for treatment (radiotherapy needs
a daily dose for 6 weeks). The psychological perceprions of
the patient. Some patients feel more comfortable with surgery
and the wmour “removed”. Betier functionality of the vagina
is the accepled outcome with surgery. This is especially
important to younger patients. The ovaries can be preserved in
selected, younger patients. The complications with surgery are
mainly acute in nature, with few long term sequelae, whereas
with radiotherapy the sequelae are mainly late.

Surgery may be the treatment of choice if good radiotherapy is
not practised in the particular environment.

SELECTION OF PATIENTS FOR RADIOTHERAPY Radiotherapy (RT)
has advaniages: RT is the only successful alternative therapy
for patients with medical contraindications to surgery. Radio-
therapy offers equal disease specific survival to surgery (Table 1)
{9-10). This is a very lorunate situation for patients, and doctors
alike,

RT may be indicated as an adjunct to surgery, e.g. for barrel
shaped lesions. Studies by Gallion et al. (2), Stock er al. (3),
Potish er al. (4) suggest a lower recurrence rale in patients
treated with a combined approach. Berek er al. (5) advocate
radiotherapy, before a standard extrafascial hysterectomy for
bulky lesions, i.e. barrel-shaped, or in general, lesions larger
than 4 cm in diameter. Heller et al. (6) showed that post-
operative radiotherapy afier otal pelvic lymphadenectomy in
the presence of positive nodes, followed by radiotherapy,
improved the S-year survival rate from 45% without radio-
therapy to 71% with radiotherapy. Rotman e al. (7) reported a
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Table 1. Comparative survival rates for patients with stage |
carcinoma of the cervix treated by radiotherapy (RT) or

surgery (S)

RADICAL HYSTERECTOMY AND PELVIC LYMPHADENEC-
TOMY FOR 1B, ACTUARIAL SURVIVAL RATES

Awthor Pt No Type Svear
survival %

Ketcham 28 ochuarial 86 [5)

Park 126 actuarial 21 (5

RADICAL RADIOTHERAPY RESULTS, ACTUARIAL SURVIVAL
RATES

Mallinckrod

Inst 374 actuarial 85 [RT)
Hanks PCS achuarial 92 [RT)
Selected

Facilities

Fletcher 549 actuarial 21.5 (RT]
Perez 312 acharial B7 [RT)
Radictherapy

ABSOLUTE SURVIVAL RATES STAGE 1B

Authar Pt. Mo Survivors %

Liv and Meigs 116 21 78 15)
Brunschwig 173 141 82 (S)
Christensen 168 137 83 (3
Masterson 120 105 87.5 [5]
NOT SPECIFIED

Authar Pt. Mo Date Survival %
Cuirie 189 1971 86.3 [5)
Cregsman 266 1986 Q0 (3
Arfman 110 1987 Q0 (3)
Morrow 55 1980 Q2 (5
Piver 55 1988 Q2 {3
Ferez 3z 1984 B85 (ET)
Mentan 197 1987 83 RT)
Prver 48 1988 Q11 (RT)

Lists compiled from Principles and practice of encology (9),
ond trom Clinical Oncology [10)

large RTOG study that clearly demonstraies thai paraaortic
field irradiation added to pelvic irradiation resulis in a gain of
10% in local control and a decrease of 5% in distant meta-
stases, inter alia for bulky stage IB disease. Combination radio-
therapy and surgery are also indicated for adenocarcinomata (8).

RT is a good option where the surgical skills are not optimal.

RT may suit the occasional patient better in terms of the lo-
gistics a few minutes a day versus 3 weeks or more in capaci-
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lation afier major surgery. Radiotherapy is also indicated post-
operatively where unsuspected infilirating carcinoma was found
following a hysterectomy for some other indication.

EQUIVALENT SURVIVAL WITH SURGERY AND RADIOTHERAPY
Table 1. compares S-year survival rates obtainable by either
modality.

Survival. In terms of survival then, from Table 1, there seems
1o be little to choose between the two options. According to
Perez et al. (9) with combined extemal beam and brachytherapy,
the typical S-year survival rate for stage IB cervical cancer is
86%-92%, and for stage [1A about 75%. The overall pelvic
failure rate in stage 1B is about 5%-8%, and in stage 1A it is
about 15%-20% (in 50 % of the patients combined with
distant metastases). Either surgery or adequate radiotherapy is
equally effective in stage IB-IIA carcinoma of the cervix;
numerous uncontrolled studies support the merits of either
modality with no significant difference in survival or pelvic
control.

COMPARISON OF SURGERY VERSUS RADIOTHERAPY FOR STAGE IB-IlA
CARCINOMA OF THE CERVIX
ADVANTAGES

Surgery Radiotherapy

Shorter treatment?
Hospital stay 3 weeks Outpatient 6 weeks

Hospital 2 days

S-year survival rate 83,4% 85.5%
(large collected series )
Ovaries conserved in women Owvaries irmadiated

< 35-40 years

Tumour removal
Psychological advantage
Pliable vagina

Co-incidental adnexal masses
or other pathology removed,
Accurale staging is possible.

in most patients.

Patienis do worry
Sometimes stenosed

DISADVANTAGES AND COMPLICATIONS

Surgery Radiotherapy

Acute complications

Haemorrhage Diarrhoea

Febrile morbidity 10-20 % “Cystitis”

Pulmonary embolism 8% Latemt infection may
be worsened

Ureteric stricture/fistula 1-2%
Bladder dysfunciion 3%
Lymphocysts 1-29% (70% of these
in poorly differemiated twumours)
Damage to obturator nerve-rare
Femoral nerve compression-rare
Peroneal nerve compression-rare
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Bladder catheter 14 days or more

for atonic bladder.

i Bladder physiology is grossly altered
by dissection of the lateral ligaments)

Paralyuc ileus
Sexual dysfunction
from shortened vagina

The patient may still require
radiotherapy!

Late/Permanent complications

Sometimes urinary diversion
Colostomy
Disfunctional nerve/ bladder

Rectosigmoid stenosis

Vaginal stenosis
Vesico-vaginal or
recto-vaginal fistula
Radiation proctitis
Radiation cystitis
Significant local recur-
rencerate ofabout 105
A small nsk of
secondary malignancies
Avascular necrosis
of femoral head
{now very rare)
Pyometra from
CErvix sienosis
Owarian ablation and
enforced menopause

RADIATION = INDUCED SECOND MAUGMAMCES The ovaries are not
removed when a patient is treated with radiotherapy. This
exposes the irradiated patient 1o a slightly increased risk of
ovarian (and other) carcinomata. Since ovanian cancer is a com-
mon and deadly cancer it is probably better 1o have the ovaries
removed in the majority of patients, except the very young
(11). Normally one in 80 women develops ovanan carcinoma |
with an expected cure rate of only 30 per cent. This risk is :
somewhat increased in irradiated patients. A re-exploration rate |

|

|

of 7.65 has been reported (12) with ovarian pathology occur-
ring in the future.

There is also a small excess of other cancers from irradiated
organs 1o be expected, but interestingly according to Day and
Boice (13) radiation can be expected to reduce the risk of
breast cancer by over 60 per cent, probably because of its
effects on the ovary. In women under 40 years of age, and in
women over 50 years of age, there is still evidence of a reduction
in the incidence of breast cancer by 20 per cent. Werner-Wasik
et al. (14) disagreed with the reduced risk of breast cancer.

AIDS AND SURGERY VERSUS RADIOTHERAPY A fair number of patients
with cervical carcinoma will test positive for HIV. There is an
understandable reluctance to operate on these patients, not
only because of a risk of infection, but also because these |
patients are immunocompromised and are not good operative |

1925 Ndgyegytazol Onkoliga 2. 167-
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risks. Radiotherapy carries less of a risk, but then intracavitary
therapy may have 1o be left out of the equation, and a tele-
therapy “boost” needs to be used to supplement central dose 1o
the cervix and immediate paracervical tissues,

FUTURE DIRECTIONS To date, surgical operative staging has
failed to realise its aim of improving survival, although it does
provide valuable information on the biological behaviour of
the disease, and can identify spread to, for example the para-
aortic nodes (15). Improved treatment methods to manage
patients at risk after surgery are urgently needed,

Radiotherapy has made major strides during the last two
decades, and this progress is by no means exhausted. These
advances are likely to have a further impact on reducing
complications and improving the local control and survival
rates for radiotherapy patients. Should the paraaortic nodes be
irradiated in patients found to have positive nodes at surgical
staging? Huges et al. (16) showed that surgical staging, using
an extraperitoneal approach, reduced the associated morbidity
of extended field irradiation significantly. Proton beam ir-
radiation should be able 1o improve the outcome of extended
field irmadiation even further (17-18).

ADVANCES IN BRACHYTHERAPY One of the major advances was the
introduction of high dose-rate, remotely controlled afier-
loading devices. Fu er al. (19) showed that the results of high
dose-rate and low dose-rate brachytherapy are comparable.

The radiobiological disadvamages of hypofractionation cou-
pled 1o paradoxically, too many anaesthetics, were solved by
developing  intra-uterine  stents, which enabled radiation
oncologists to give multiple fractions with only a single
anaesthetic or paracervical block, coupled to simplified
dosimetry, rectal and bladder protection and great patient
comfort (20-22). For low dose-rate therapy, Marcial et al. (23}
showed that 2 fractions of intracavitary therapy is better than 1,

Mearuyama er al. (24) are trying out 256 Californium, which
on theoretical grounds will give better results for local control
because of the superior killing of anoxic cells by neutrons.

TECHMICAL FACTORS FOR SUCCESSFLL OPTIMAL RADIOTHERARY  The modem
trend is towards 3 dimensional, “conformal™ radiotherapy.
This simply means that the normal tissues can be spared much
betier than they are at present. Planning should be done by aid
of CT or MRI and perhaps ultrasound, aided by a simulator.
The dose should be tailored 1o the stage of the disease, or in
the case of stage [1B-11A, 1o the volume of the discase (25). New
planning systems enable three-dimensional plans to be com-
puted with ease, which in wm will compel radiotherapists w0
implement “conformal radiotherapy™ which will result in bet-
ter normal tissue sparing despite higher wmour doses, with
substantially improved cureflocal control rates.

The possibility that proion beams may become as common as
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linear accelerators exists, as new research is revealing, e.g.
ECRIPAC under development in France.

Newer fractionation schemes can be selected on the basis of
tumour cell kinetics. Fast growing tumours should probably
be treated by CHART (continuous hyperfractionated accelerated
radiotherapy) (26). This combines the advantages of the tissue-
sparing effect of small doses per fraction, with the superior
tumoricidal capabilitics of a short overall reatment time, for
selected tumours,

Hyperthermia of the cervix is synergistic with radiotherapy
and with cisplatinum, and these options need to be explored.

CHEMOTHERAPY Improvements in the cure rate for cervical carci-
noma may depend on more successful systemic therapy. Some
chemotherapeutic drugs are active in cervical carcinoma, e.g.
bleomycin, peplomycin, and platinum compounds. A promis-
ing newcomer is gemeytabine. Piver et al. (27) and Smit et al.
(28) showed that hydroxyureca or cisplatinum can increase the
survival rate of patients with advanced carcinoma.

An exciting new development is a thiol compound apparently
sclectively protecting normal tissues against radiation damage
(“Ethyol™ or amifostine, Schering Plough Pry. Lid.).

“ETHIOL” Amifstino (WR 3731, 83 (3 aminopropylaminol)
othylphoophorethisis acid; Ethyol, US Bioscience. Inc. West
Conshohocken, PA) was developed as a radiation protector,
The compound reguires activation by dephosphorylation 1o
produce the free thiol, WE-1065, This process is catalysed by
capillary alkaline phosphatase. Additionally, the neutral pH of
normal tissues, compared with the slight acidic pH of umours,
favours selective activation. The most likely mechanism for
radioprotection involves free radical scavenging and hydrogen
donation to repair damaged DNA. The hydrogen ion donation
by the thiol group is required for both chemoprotection and
radioprotection. Observation shows that the maximum protec-
tion can only be obtained if amifostine is given before the
administration of cytotoxic or radiotherapy. Amifostine side
effects are dose dependent. A dose of 200 mg/kg has been
found 10 be relatively nontoxic, although some hypothermia
was observed.

1. Zola P, Volpe T, Castelli G, Sismondi P, Nicolucei A, Parazani F. Is the
published literature a reliable guide for deciding between ahiemative treatments
for patients with early cervical cancer? Int J Radis Oncol Biol Phys 1989
16:T85-797.

2. Gallwon HH, van Magell R Jr, Donaldson S, Hansen MB, Powell DF,
Maruyama Y, Yoneda J. Combined radiotherapy and extrafascial hysterectomy
in the reatment of stage 1B barrel shaped carcinoma of the cervix. Cancer
1985; 56:262- 265.

3. Stock RG, Chen AS, Flickinger AC, Kalmicki 5, Seski 1. Node positive
cervical cancer: Impact of pelvic irradiation on survival and pattems of failure.
Int. J Rad Oncol Biod Phys 1995; 31: 31-36.

4. Potish RA, Twiggs LB, Okagan T, Prem KA, Adcock H. Therapeutic im-

170

plications of the natral history of advanced cervical cancer by pretreatment
surgical staging. Cancer 1985; 56: 956,

5. Berek J5, Castaldo TW, Hacker NF, Petrilli ES, Lagasse LD, Moore JG,
Adenocarcinoma of the uterine cervix, Cancer 1981; 48:2734-2741.

6. Heller PB.et al. Lymph node positivity in cervical cancer. Gynecol Oncol
1981; 12:3280-35.

7. Rotman M, Chol K, Guze C, Marcial V, Homback N, John M. Prophylac-
tic irradiation of the para-sortic lvmph node chain in stage 1B an bulky stage
IB carcinoma of the cervix. Initial treatment results of RTOG 7920, Int J
Radiat Oncol Biol Phys 1990; 19:513-522,

8. Weiss RJ, Lucas WE. Adenocarcinoma of the uterine cervix, Cancer 1986,
5T:01996-2001,

9 Perez C, Brady L. Principles and Practice of Oncology.2nd Edn. 1P
Lippincont Company 1992; 1172-1173.

10 Clinical Oncology, A multidisciplinary Approach for Physician and
Swdents. Eds. Philip Rubin and Sandra McDonald, Tth WB Saunders Com-
pamy, 1993; 36810, Principles and Practice of Oncology.

11. Cutler 5J, Young JL Jr. Third Mational Cancer Survey: Incidence Data
Matl Cancer Inst Monogr 1975; 11:1.

12, Webb GA. The role of ovarian conservation in the treatment of carcinoma
of the cervix with radical surgery. Am J Obstet Gyn 1975; 22: 467-484.

13. Day NE, Boice JD Jr. Second Cancer in Relation to Radiation Treatrnent
for Cervical Cancer. LARC Scientific Publications, Lyon 1983; 52:177.

14, Wemer-Wasik M, Schmid CH, Bomsiein LE, Madoc-Jones H. Increased
risk of second malignant neoplasms outside radiation ficlds in patients with
cervical carcinoma. Cancer 1995; 75,9,

15, Shepherd J, Clinical Gynecological Oncology. In: Shepherd J, Monaghan
IM, eds. Blackwell Scientific Publications, 86,

16. Hughes RR, Brewington RC, et al. Extended field imadiation for cervical
carcinoma based on surgical staging. Gynaecol Oncol 1980; 9:153-161.

17. Smit B), Prospects for proton therapy in carcinoma of the cervix, In J
Radiat Oncol Biol Phys 1992; 22:349-53.

18, Levin CV. Potential for gain in the use of proton beam boost to the para-
aortic lymph nodes in carcinoma of the cervix. Int ] Radiat Oncol Biol Phys
£992: 22 (2): 3559,

29 Fu KK, Phillips TL. High dose-rate versus low-dose rate for carcinoma of
the cervix. In J Radiat Oncol Biol Phys 1990; 19: 791-796.

20. Smit B). Technical Note: Design features of the indwelling intra-uterine
tube for high dose-rate intracavitary therapy for carcinoma of the cervin and
some hints on its optimal use. Brit J Radiol 1993; 66:1042-1043,

21. Smit BJ, du Toit JP, Groenewald WA, Technical Notes: An indwelling
intra-utering tube to faciliate intracavitary radiotherapy of carcinoma of the
cervix, Brit ] Radiol 1989; 62:68-69,

22, Smn BJ. HDR brachyiherapy for cervical carcinoma using the indwelling
intra-utcrine wbe. Activity, Selectron Brachytherapy Journal 1991; 5:28-32,

23, Marcial LV, Marcial V, et al. Companson of | vs 2 or more intracavitary
brachytherapy applications in the mamagement of carcinoma of the cervix with
irradiation alone Int J Radiat Oncol Biol Phys 1991 20:80-86.

24, Marwyana Y, Van Nagell JR Jr, Yoneda J, DePricst P, Kryscio RJ. Clinical
evaluation of 252CF neutron intracavitary therapy for primary endometrial
adenocarcinoma. Cancer 1993; 71:3932-7,

25, Perez CA, Camel HM, Kuske RR, Kao M5, Radiation therapy alone in
the reatment of carcinoma of the uterine cervix, Gynecol Oncol 1986, 23:
127-140.

26. Dische 5, Plgon KH, Saunders M1 The long term outcome after radical
radiotherapy for advanced head and neck cancer. Clin Oncol (R Coll Radiol)
1993; 5:343-9,

27, Piver M5 et al. Hydroxyurea and irradiation in advanced cervical carcino-
ma. Am J Obstet Gyneeol 19815 120:965-972,

28, Smit BJ, van der Merwe A, Preliminary Results of a Prospective Rando-
mized Comrolled Clinical Trial with Hydroxyurea and Cisplatinum as Radio-
sensitizers in Advanced Carcinoma of the Cervix. Rad Oncol Invest 1993
1:117-125.

1996 Nogydgydszod Onkoldgia 2. 167-170




CARCINOMA OF THE UTERINE CERVIX

Radiation therapy versus surgery in early stage

cervical cancer

GUILLERMO R. DI PAOLA, M.D.

Department of Gynecology and Obstetrics, University of Buenos Aires, Buenos Aires

INTRODUCTION Joe Vincent Meigs (1) wrote in 1954: “There is
not, nor should there be, any attempt to make the surgical
treatment rival radium an X-ray treatment. The two methods
are pariners in the attack on the discase, for unquestionably
some patients will be cured by the one method and not by the
other”. The debate in relation with the advantages and dis-
advantages of radiotherapy alone compared with surgery alone
or combinations of the two started more than 80 years ago and
has continued to the present.

Consensus seems to vary according to the stage presenting for
treatment. There is complete agreement that in more advanced
stages Il and IV, radiotherapy is to be preferred. The choice of
treatment is related 1o earlier stages as | and [1 and depends on
many factors as clinical experience of the treatment team in
surgical and radiotherapeutic techniques and on the medical
facilities available. Radiotherapist have always argued that a
direct comparison of the results obtained with surgery or irra-
diation is extremely difficult because there is a definite selecti-
on of patients. Younger patients, with better general condition
and smaller wumors, are generally treated surgically, and patients
with less favorable factors receive radiation therapy. Also sur-
geons (2) and radiotherapists (3) have demonsirated that surgi-
cal exploration eliminates those patients with more advanced
discase. Therefore it is crtical that the results of surgical serics
be reported based on initial clinical staging.

HISTORIC DEVELOPMENT OF RADICAL SURGERY FOR CERVICAL CANCER
In relation with the historical background of the modalities of
therapy the first accounts of radical abdominal hysterectomy
were published by Clark (4) in 1893 in the Johns Hopkins
Bulletin and Wertheim (5) in 1900, After that Bonney (6) in
1935 added to the Wertheims procedure the pelvic nodes dis-
section, During Wertheims (5) and Bonneys (6) times every case
of cervical cancer was approached for possible surgical resection
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as primary treatment. Exploration was the determinant of re-
sectability and parametrial induration did not deter them.
During that time radiotherapy was the treatment of choice
mainly because the cures obtained in stages 1IB and 111 and by
the same token surgery rarely cured such advanced lesions and
led to disastrous results. In the Afties Joe Meigs (7) reintro-
duced radical pelvic surgery with the obligatory pelvic lym-
phadenectomy and proposed a different approach. He indicated
that the ideal case was stage |, young and in good general
health patients, but also most stage [l cases. In spite that sur-
gical technique for radical surgery of cervical cancer is the so
called Wertheim-Meigs operation, it should be remembered that
it could be accomplished following different variations. It es-
sentially involves an anatomic dissection of the pelvis, but
some prefer 1o do enblock dissection in continuity of uterus,
parametria and lymph nodes. Others remove the uterus and
parametna before performing the lymphadencectomy and finally
others prefer (o do the lymphadenectomy first,

HISTORIC DEVELOPMENT OF RADIATION THERAPY IN CERVICAL
cANCER Soon afier the discovery of roentgen rays in 1895 and
radium in 1898, Margarer Cleaves of New York City in 1903
used radium for the first time for the treatment of cancer of the
uterine cervix. In 1907, Dominici introduced Altration of the
radiation from radium. Dv. B, Abbé (8) in the United States
was the first who cured a patient with cancer of the cervix with
radium, with complete clinical regression for 8 years, The
Radiumhemmet was founded in 1910 and in 1912 Gosta
Farssel (9) reported the successful treatment of 24 cases of cer-
vical inoperable cancer with radium. In 1914, the radium treat-
ment for cancer of the cervix was defined as the Stockholm
method based on the intracavitary radium application. In 1925,
external irmadiation was introduced as a complement of radium.
The Swedish strategy was a high intensity individualized and
intermittent (fractionated) radium treatment as described by
Hevman (10) and Kormeier (11). During the early pan of the
century it was also developed the Paris technique at the
Institute du Radium by Regaud and Lacassagne (12). It
differs from the Stockholm method in being low intensity,
prolonged and single application in small amounts of radium,
During the 19305 the Manchester method appeared derived
from the Paris method based in physical calculations, where
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predetermined doses are delivered to certain points of reference
in the pelvis. After 1970 it was introduced rapid high dose
remote aflerloading techniques with the main purpose of
reducing radiation hazard to personnel. Extemal radiation was
initially performed with orthovoltage and after replaced by
megavoltage that represented an important step forward. Today
intracavitary and external radiation are coordinated differently
both in the different clinical stages and in different treatment
centers,

It is essential that treatment is individualized with respect 1o
the patient and the wmor. Based on these factors the choice of
applicators, the fractionation, the radiation dose and the coor-
dination of the external and the intracavitary therapy is made.
According to Kjellgren (13), the historical development of the
radiation treatment of cancer of the cervix is an example of the
trial and error method. Also 1o obtain good results in this ficld,
either the treating doctor must be a gynecologist trained in
radiotherapy, as in Sweden, or there must be a close coope-
ration between the gynecologist and the radiotherapist. Best
results are achieved in centers where  great number of patients
are treated. Centralization permits comprehensive experience
and gaining of knowledge. The high cost of the equipment for
intracavitary and external radiation is another factor in favor of
the need of centralization of this treatment,

Throughout the period extending from the twm of the century

to the middle of the sixth decade, as previously described, |

radiotherapy was undergoing development with refinement of |

its techniques and technology. Both surgery and radiotherapy
were fraught with problems specific to each method. Both pro-
duced urinary tract and rectal fistulas. As Nelson (14) said,
during the evolution of surgery and radiotherapy the methods
were clearly competitive and the competition produced impro-
vements in terms of decreased morbidity and mortality and
improved results. Today everybody accords that during the
past two decades emphasis clearly shifted from competition 1o
close cooperation between surgery and radiotherapy,

COMBINED THERAPY Afler 1950, combined forms of treatment
have been proposed:

in 1960, Staffworthy (15) introduced a full course of intra-
cavitary radiation followed afier 6 o 8 weeks by radical treat-
ment for stages I and 11

in 1975, at the M.D. Anderson extrafascial hysterectomy
was preceded by intracavitary and external radiation (16)

- in 1968, Kolstad (17) treated in Oslo stage IB with intra-
cavitary (Paris modified) followed by Wertheim-Meigs.

Another combined form of treaiment is the postoperative
external pelvis imadiation after radical surgery upon postope-
rative discovery of lymphatic metastases by histopathology. T
has been for years a controversial question not yet definitely
resolved.
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REPORTS ABOUT RADIATION AND SURGERY RESULTS IN EARLY STAGE
CERVICAL CAMCER

FIGO AMMUAL REPORT DaTA  This Annual Report started in 1937,
in Stockholm. Editors have been Heyman, Kottmeier and
Pettersson until 1994, Nowadays the editor is Sergio Pecorelli
in the European Institute of Oncology in Milan. Kelstad (18)
reviewed treatment results in cervix cancer stages | and 1 re-
ported in volumes 17 to 20, derived from institutions regis-
tering more than 100 cases in each of the stages | and 11 in the
period 1969-1981. In Table 1. are presented  the results reported
from B3 institutions where one treatment predominated are
shown.

Table 1. 5-year survival by main method of treatment
applied 9720 cases of cervical carcinoma stage 1B treated
in 196%-78

Treatment No of No coses  Svear survival
method institufions  treated Mo %
Surgery 51 5498 4430 806
Radiotherapy 23 3241 2141 602
Combined Tx 1 281 689 7072
Total 85 9720 7260 747
Tx Ireatment

It is very probable that a definite selection of patients for
surgery or combined treatment has taken place such that
those patients with poorer prognosis were treated with radio-
therapy.

Table 2. 5-year survival by method of treatment applied
24256 cases of cancer of the cervix stage || treated in
1969-78

Treatment No of No of S+vear survival
method institutions realed MNo %
Radiotherapy s 14117 7976 5865
Intfracavitary rad.,

surgery ond ext.rad. 29 4213 2229 529
Surgery alone or 30 4984 3210 64.4
radio Tx alone

Surgery or comb Tx

or radiotherapy 5 Q42 479  50.8
Total 121 24256 13894 57.3
Tx freatment

In Table 2. wreatment methods and S-year survival in 24256
stage 11 cases reported from a total of 121 institutions are shown.
Radiotherapy alone was preferred in 14117 cases with a S-year
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survival of 56.5%. Combined treatment followed by external
radiation was used in 4213 cases, either surgery alone or radio-
therapy alone was the treatment of choice in 4984 cases, and
an individualized treatment comprising either surgery alone,
combined treatment or radiotherapy alone was reported from 5
institutions with a total of 942 cases. The 5-year survival rates
shown in the table are not significantly different,

OTHER REPORTED DATA In non controlled studies as the one of
Brunschwig (19) either surgery or adequate irradiation is
equally effective in stages IB and 11A with no significant diffe-
rence in survival. Prospective randomized studies as the ones
of Newtan (200 and Roddick et af. (21} in stages [B and 1A
and Piver et al. (22} in stage IB concluded the same. Perez er
al. (23) in another prospective randomized study compared
stage 1B and ITA treated with radiotherapy alone or with
combined treatment got 80% against 82% S-year survival
respectively. Again in another much more numerous study
Perez et al. (23) demonstrated no difference between siages IB
and 11A treated with imadiation alone and combined treatment.
The latest randomized prospective data in unicentric series
comparing surgery and radiotherapy in stages IB and [IA of
cervical cancer are the ones of Landoni er al. (24). The 343
randomized patients were stratified by the size of the cervix.
Adjuvant radiotherapy was given after surgery in high-risk
cases (positive pelvic nodes, doubtfull margins, eic.). They
followed the cases for a median of 47 months for survival and
morbidity. The conclusion is that there is not a treatment of
choice for stage |B and 1IA as regard of overall and discase free
survival. The combination of radical surgery and radiotherapy
bears the worst morbidity, specifically urologic.

In our experience in the Gynecologic Oncology Unit of the
First Gynecology Chair of Buenos Aires University the results

E

Radliotherapy in cervical cancer

of surgery and adjuvant radiotherapy in stage IB1 is 85% 5-
year overall survival and in stage 1B2, 63%. In stage 1IB,
our latest results in patients treated with surgery and radiotherapy
were 53% of overall survival and in patients treated with radio-
therapy alone 504 (25).

In relation with tumor size, Homesley er al. (26) found that
stages IB greater than 4 cm in diameter treated with radiation
therapy alone had a S-year survival rate of 67%, and the stages
IB less than 4 cm in diameter 95% survival. Mendelthall et al.
(27) with irradiation alone or combined with hysterectomy in
stages 1B and ITA and 1IB, 6 em greater in diameter also noted
no significant difference in pelvic tumor control or absolute
survival with either treatment modality.

The postoperative radiation therapy following radical hysterec-
tomy has been studied by Fuller er al. (28), Gonzalez et al.
(29), Bianchi et al. (30) and Bloss et al. (31) among others.
Adjuvant irradiation appeared to benefit patients with multiple
positive nodes, but the advantage was not as clear for patients
with one to three positive nodes. Although data to support the
use of postoperative radiation are not compelling, most gyne-
cologic oncologists will recommend it for patients with posi-
tive nodes, preferring to err on the side of providing possibly
unnecessary therapy, rather than not providing potentially
beneficial therapy. When metastatic pelvic lymph nodes are
present, treatment consists of 5000 ¢Gy to the whole pelvis.
Patients with positive paraaortic or common iliac nodes
should receive 5000 ¢Gy 1o the paraaortic region as well.

| It is a reasonable opinion to indicate external radiation therapy
to the following groups of patients:

Barrel shaped wmors

Necrotic, hypoxic or anoxic tumors

Table 3. Comparison of surgery versus radiation for stage IB and IlA cancer of the cervix

SurgE'r'f

Radiation

B5 %

Urologic fistuloe 1

Survival

Serious complications

2%

B5%

Intestinal and urologic shictures
and fistuloe 1,4-5.3 %

Vagina Initially shortened, but Fibrosis and possible stenasis,
may lenghten with particularly in postmenopausal
regular infercourse patients

Ovaries Can be conserved Destroyed

Chronic effects Bladder atony in 3% Radiation fibrosis of bowe! and

bladder in &8%

Applicability Best candidoles <65 All patients are potential candidates
<80 kg and good health

Mertality 1% < 1% from pulmonary embolism

during infracavilary therapy
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—  Tumors with definite signs of lymph-vascular invasion

~  More than four nodes residual on the pelvis

—  Involvement of nodes above the common iliac bifurcation
~  Metastases that penetrate through the capsule of the nodes
~  Adenosgquamous or clear cell carcinomas

It is controversial i adenocarcinomas are more radioresistant
than squamous cell lesions, but it appears that surgery has a
definite place in achieving optimal survival rates.

conclsioN Individualization of treatment has been a pro-
minent feature in management of cervical cancer in the last
three decades. In stages 1 and 11 it is possible 1o list some factors
that may influence the choice of treatment. Such factors
should include:

~  Age and the preservation of ovarian function. Young
paticnts should preferable treated with surgery.

— Tumor size. Small tumors may well be treated with surge-
ry even in older women. A large tumor andfor endocervical
lesion should be treated by the combined method.

Again treatment should be taylored 1o the patient and centrali-
zation of radiation and of surgical reatment are fundamental
for the search of excellency.
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CARCINOMA OF THE UTERINE CERVIX

Exclusive radiotherapy in the management of
carcinoma of the uterine cervix
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iINTRODUCTION  Radiotherapy of the uterine cervix cancer has a
long history which started soon afier the discovery of Radium
by Maria Sklodowska-Curie and Pierre Curie in 1898, In
1920-1936 C. Regaud, J. Pierquin, G. Richard and O. Monod
created at Foundation Curic in Paris the rules of a sysiem
using Radium in continuous low dosc-rate intracavitary irradi-
ation, (“The Classical Paris System™). After 1930 in the Holt
Radium Instituie at the Christie Hospital in Manchester R,
Paterson with H. Parker and J. Meredith developed a didactic
system of brachytherapy published in 1934 as “The Manches-
ter System” (1, 2. During the subsequent decades curative va-
lue of brachytherapy in cervical cancer has been well establish-
ed. The majority of patients have been treated with manual
loading system such as those onginally developed in Paris,
Stockholm and Manchester. These methods were essentially
based on the use of Radium as the radioactive isotope and uti-
lized two basic dosimetry systems. The first one was based on
the use of certain number of miligrams of Radivm for a fixed
time of application — miligramhours (Paris, Stockholm) and
the second — on distribution of Radium allowing delivery of a
constant standard radiation dose rate 1o defined poinis adjacent
to the cervix (Manchester system = point A} irrespectively of
the configuration of ovoids and uterine tube used (1, 3-6).
Since the sixues Radium has gradually been replaced by artifi-
cial radionuclides {Cobali-60, Caesium-137 and Iridium-192)
and direct insenion of radicactive sources — by manually or re-
motely controlled afterloading equipment. Subsequently, de-
velopment of computer programmes, CT scans and MRI images
as well as modem dosimetry methods allowed for better definition
of dose distribution for an individual patient. Modern brachy-
therapy afierloading systems permitied for more flexibility and
accuracy in administration of intracavitary therapy, proper
dosimetry and determination of the dose delivered 1o various
structures in order to improve therapeutic results and provide
better proiection to the critical organs.
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TREATMENT STRATEGY Radiation therapy plays the essential role
in the management of cervical cancer both as an exclusive
method or in combination with surgery. The careful selection
of patients according to the stage and tumour volume is the
first and important step in the treatment. Patients with advanc-
ed stages (IIB with extension to the lateral parametrium, 11
and IV) are always managed by radiotherapy alone which is in
these categories the treatment of choice.

Patients with less advanced stages (IB, LA and IIB with prox-
imal infiltration of parametrium) can be treated either by com-
bination of surgery and radiotherapy or exclusive radiotherapy.
Numerous uncontrolled studies support the merits of either
modality but therapeutic decision can sometimes be contro-
versial as many gynaccological surgeons are still in opinion
that only surgery is worthwhile considering. However, the re-
sults in terms of overall survival and pelvic wmour control
obtained with radiotherapy alone or radiotherapy combined
with hysterectomy are in stages [B and [IA comparable. The
comparison of surgical and radiotherapeutic results pooled
from many centres showed 5-year NED survival in 80.8% pa-
tient with IB disease treated by hysierectomy and in 77.1%
treated by radiation therapy alone (7). Perez (8) reported 855
S-year discase free survival rate in stage IB patients treated
with either exclusive radiotherapy or combination of radiothe-
rapy and surgery and in stage 11A the results with these same
methods were 71% and 82%, respectively. Gerbaulet et al. (9)
in a serics of 441 cases of 1B, 11A and proximal 11B treated by
radiotherapy and surgery observed 85% disease free 5-year sur-
vival and 5% locoregional failure rate. Kielbinska er al, (10} in
a long term follow-up of 792 patients given irradiation alone
and 789 patients treated with hysterectomy and irradiation for
stage [ cervical cancer found no difference in survival and in
incidence of recurrent carcinoma.

The results of particular studies can vary and cannot be compa-
red directly even if analyzed stage by stage as the tumour size
and volume are independent prognostic factors which can sub-
stantially influence the resulis of any therapy (8, 11-12).
MNevertheless, it can be generally stated that surgery and radio-
therapy are equally effective in the treatment of early stage
cervical cancer,
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EXCLUSIVE RADIATION TREATMENT The concept of the cxclusive
radiotherapy of the uterine cervix cancer includes external
beam irradiation and brachytherapy. Although the general poli-
cy of the treatment is well known, practically, in many vario-
us centres treatment is individualised depending on stage, -
mour size and configuration, geometry of the pelvic organs,
age and performance status of the patients. In most paticnts
exclusive radiotherapy consists of combination of external-
beam irradiation of the pelvis followed by 2 intracavitary radio-
active sources insertions bul in some cases the reverse sequ-
ence of the therapeutic modalities is applied (3, 8, 13-15). The
total dose distribution in the pelvis depends on contribution
of the dose from external beam radiotherapy and brachytherapy
which will differ in particular cases according to the tumour
volume and stage of the disease.

According to the /CRU Report No. 38 (51, " An absorbed dose
level of 60 Gy is widely accepted as the appropriate reference
level for classical low dose rate brachytherapy. When intracavi-
tary therapy is combined with exiernal beam therapy the iso-
dose level to be considered is the difference between 60 Gy
and the dose delivered at the same location by external beam
therapy™. However, in dose specification, there is considerable
complexity since both central volume contaming the wmour
and peripheral volumes encompassing the regional lymph no-
des are irradiated partially by intracavitary and partially by ex-
ternal beam techniques. The contributions thereof and the cor-
responding dose rates may vary considerably, leading 1o large
variations in biological effects. Consideration of brachytherapy
dose gradient at lateral parts of the pelvis and external beam
dose to the pelvic Ivmph nodes resulted in modifications of
external beam technique, especially in use of central shielding
which can vary from a slab midline block to a carefully de-
signed 3D individualized siep wedge (4, 8).

Although doses are normally combined straightforwardly as
brachytherapy Grays plus external beam Grays, in fact, due 1o
dose rate variables between brachytherapy and extemal beam
therapy. the effective biological dose may differ considerably
(4, 16). It should therefore be stressed that exclusive radiothera-
py of the cervical cancer requires properly planned and per-
formed treatment with well conmtrolled dosimetric parameters
for tumour and nommal tissue (Figure I, from Perez (8)).
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Figure 1. Dose prohiles in the coronal |4] and sagital (B) planes for
patient with carcinoma of the uterine cervix treated with 2000 <Gy to the
whole pelvis and 8000 mgh or 4000 Gy to the whole pelvis and 6000
mgh. Additional dose to the parametria is delivered to complete 4000
<Gy. The dose disiributions are comparable in the coronal plane.
However, on the lateral projection the technique using 2000 <Gy fo the
whole pelvis and 8000 mgh (7200 <Gy to point A) delivers about 2000
5y less to the bladder and rectum. This should result in better lolerance
for mmmHe tumor doses.

EXTERNAL BEAM RADIATION TREATMEMNT
Target volume 1. Whole uterus, 2. Whole pelvis, 3. Upper two
thirds of the vagina, 4. Pelvic and common iliac lymph nodes

Energy High-energy photons 10-25 MeV of lincar accelerator
or Cobalt-60 unit

Techniques 2 parallel opposed fields 15 x 15 em up to 15 x
I8 cm or 4 field “box" technique

Doses and fractionation Cenrral pelvis: 20 10 45 Gy (accord-
ing to stage) 5 x 2 Gy weekly. Lateral pefvis: 40 10 35 Gy
{according 1o stage) 5 x 1.8 Gy weekly. Boosr to the infiltrar-
ed parametrium: 10 Gy - 5 x 2 Gy weekly in selected cases
according to the stage and individual treatment policy.

| BRACHYTHERAFY TECHMIGUES The endocavitary brachytherapy is an
| essential part of the treatment of cervical carcinoma due 1o the

following advantages:

e delivery of a significant dose during a limited period of
time o a relatively small volume of tissue;

¢ sparing the surrounding normal tissue because of rapid
dose fall-off around the sources as a function of distance;

¢ dose rate allowing tissue repair (4, 17).

Nowadays, with wide use of brachytherapy in the management

of cervical cancer, there is a large number of available techno-

logical, physical and biological options. In order to make an

optimal approach on the rational basis, the following aspects

| are to be taken under consideration:

Applicators Intracavitary treatment requires an intrautering
tube and vaginal applicators containing radioactive sources.
The imponance of selecting the appropriate applicators has
been stressed by Fletcher (18) in his classical paper. Many
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kinds of applicators have been designed and succesfully used
n brachytherapy departments. Among them the most widely
used are: Fletcher-Suit-Delclos applicators with sources per-
pendicular to the axis of vagina, Delouche colpostats with
Caesium sources parallel to the axis of vagina, individual
vaginal moulds, Henschke applicators and others suitable for
particular afterloading machines (8, 13, 15, 17).

Radivactive sources Formerly used Radium has been succesfully
replaced by Caesium-137, Cobali-60 and Iridium-192. There is
no ideal source and their use is dependent on the technique
used (LDR, MDR or HDR ).

Afterloading techniques There are many remote afierloading
meachines for brachytherapy available at the market allowing for selec-
tion 1o suit the best all the departmental requirements.

Dose-rate Three comparatively well defined dose-rate catago-
ries are utilized in cervical cancer brachytherapy (4); 1. LDR -
0.4-2.0 Gy/hr, 2. MDR — 2.0-12.0 Gy/hr, 3. HDR - Any dose
rate graeter than 12 Gy/hr (0.2 Gy/min) but usually 2.5
Gyv/min.

Total dose and fractionation The recommended dose defi-
ned in JCRU Report No. 38 (5) as reference isodose is 60 Gy.
Usually in LDR brachyvtherapy this dose is given in 2 fracu-
ons. Sometimes 3 fractions are used according to the stage and
contribution of extemal beam irradiation (3-4, 8, 13).

Calculations and dosimetry According to the ICRU Report
Ne. 38 (5) the volume of tissue to be imadiated is a pear-shaped,
flatencd anteroposteniorly. Therefore, the required dose distributi-
on is trefoil in shape, providing maximal dosage towards the
parametria laterally as well as to the uterus and vagina but
with minimal irradiation towards the bladder and the rectum.

Computed dosimetne calculatios made in 3 planes can prog-
| focused on finding some other prognostic factors which influ-

ramme the appropriate loading irrespectively of the lenght of

intrautenine tube and size of vaginal ovoids:

¢ cither to produce the pear-shape reference isodose of 60 Gy
adjusted to required height, width and thickness of the
tumour volume,

Radiotherapy in cervical cancer

be checked up by PA and lateral pelvic radiography. Additio-
nally in vive dosimetry 1s recommended (3, 8, 13, 17),

RESULTS In order to evaluate the results obtained by exclusive
radiotherapy in aspect of local control, survival and compli-
cation rate, various prognostic factors are to be taken into consi-
deration: 1. stage, 2. tumour volume, size and configuration,
3. geometry of the pelvic organs, 4. age and performance status of
the patients, 5. dose delivered, 6. dose-rate, 7. treatment time

The Stockholm Repore of 1988 (20) on the results of treatment
in gynaecological cancer presented the amazing number of 476
747 cases of carcinoma of the cervix treated between its first
report in 1913 and the latest of 1981 In that report there was
still a large variation in 5-year survival rates reported by stage by
73 different institutions. 5-year survival varied in stage | from
55% 10 97%, in stage 1l between - 40% and 87% and in stage
Il - between 5% and 60%, although for each stage a modal
Mgure may by calculated: stage 1 - about 85%, stage 11 - about
60% and stage IIl - about 25%. Perez et al. (8) presented in
1983 results of 849 patients treated with exclusive radiotherapy,
which showed S-year survival rates in stage IB - 87%, [IA -
73%, 11B - 68%, 111 - 44% and IV - 0%, with pelvic recurrence
rates of 6.4% in stage 1B, 12.5% in stage 1A, 17.4% in stage
1B, 35.8% in stage 11l and 75% in stage IV. Horriot et al,
{21} in the report on results of exclusive radiotherapy in cervical
cancer obtained in a French cooperative study of 1383 cases pre-
sented one of the best results in the literature. Five-year dise-
ase free survival has been observed in 76% of patients in stage
1B, 62% patients in stage 1IIA and in 50% in stage I1IB with
significant dependence of locoregional failure rate on stage:
7% of recurrences in stage [ and I1A and 16% - in stage [1B.

Since the results of overall survival and locoregional control
have remained unchanged for vears, the efforts have been

ence the results of treatment. One of the most important prog-

| nostic factors scems to be the size and shape of the tumour. [t

is believed that bulky disease with barrel shape cervix and

| tumour greater than or equal to & cm carries high incidence of

¢ or 1o deliver a standard radiation dose (or dose-rate) to the |

reference points at target volume: both points A, both poinis
B, pelvic wall, pelvic lymph nodes with calculated possib-

ly lowest dose 1o the different critical organs: bladder, rec- |

tum, small bowel etc.
In planning of the treatment two facts are therefore of particular
importance:
s volume of the tissue to be given therapeutic dose
¢ (olerance of the relevant tissue,
It has to be stressed that size of the pear-shaped isodose is
different in particular cases because of the individual anatomy,
tumour size, tumour shape and stage of disease as well as the
changes in the local anatomy during radiotherapy resulting
from shrinkage of the tumour and decreased size of vagina and
uterus (3, 13, 15, 19). Accurate source positioning in relation
to the tmour mass and the normal anatomical structures must

local recurrence, lymph node metastases and distam dissemi-

| nation (8, 11-12, 22). Lowrey et al. (12) revealed in a multi-

variate analysis of 306 patients of stage 1B, 1IA and 11B that
only tumour size was an independent prognostic factor for
pelvie control, distant spread and relapse-free survival, Also
Hewrior et al. (22) in a series of 1330 patients with carcinoma

| of the cervix treated with radiotherapy alone from 1970 1

1983 found significam relationship between wmour volume
and risk of loco-regional failure and dissemination,

“There is also evidence of influence of the total dose and overall

treatment time on the results of exclusive radiotherapy in cer-
vical cancer. Choy ef al. (23) analysed the impact of the point
A dose in a range of 40 to 100.9 Gy on the results in 594
stage [B-11IB patients with cervical cancer. Dose - local control

' relationship was demonstrated for stages [IB - 111 with beter

177




Kobierska A, Gerbaulet AP,

local control associated with higher dose {up to 85 Gy) to
point A, An analysis of the cervical and vaginal recurrence as a
function of avarage total dose to paracentral points done by
Montana et al. (6) showed a recurrence rate of 34% with a
dose less than 65 Gy but only 145 with a dose of 75-80 Gy,
No correlation was observed above a dose of 30 Gy. In the retro-
spective analysis of 1211 patients with cervical cancer treated
by exclusive radiotherapy Perez (8, 14, 24) found that the
point A dose below 60 Gy resulted in 66.7% and 72% of
pelvic failure rate for stages 1B and I11, respectively but with
increase a dose to 60-90 Gy the pelvic failure rate decreased to
23.4% and 399, respectively, The dose higher than 90 Gy had
a very little impact on results. No significant correlation bet-
ween doses 1o point A and pelvic recurrences was seen in
stages 1B and 11A. Perez ef al. (8) also found that if the dose
delivered 1o lateral parametrium was less than 40 Gy the recur-
rences was encountered in 71% of cases. In contrary, for the
doses of 60-65 Gy pelvic failure rate was 39-40%. The similar
relationship was found between the dose to medial paramein-
um and recurrence rate independently of the stage.

(Figtre 2, from Perez (B)).
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noted with higher doses of iradiafion in siage 14 and greater. {Perez CA,
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Another important issue is the impact of prolongation of over-
all treatment time and timing of brachytherapy on survival and
local recurrence. Perez et al. (25) demonstrated a strong corre-
lation between overall treatment time and pelvic recurrence
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rate. After the analysis of 1224 cases he found that prolongat-
on of overall treatment time resulted in decreased pelvic umour
control rate of 0.85% per day for all stages regardless of tumour
size, except for tumours less or equal 1o 3 cm in stage 1B,
Petereir er al. (26) showed that prolongation of total treatment
time over 55 days resulied in decreased survival (0.6% per
day) and decreased pelvic control (0.7% per day) for all stages.
Also Girinsky et al. (27) found the overall treatment time 1o
be a highly significant prognostic factor in the treatment of
advanced cervical cancer; loss of local control and overall survi-
val was in his series approximately 1% per day if overall treat-
ment time excecded 52 days. These results suggest that pro-
longation of treatment time in paticnts with cervical cancer is
associated with decreased local control and overall survival.

compucaTions The major complication rate after exclusive
radiotherapy ranges from 3 to 5% for stages 1 and 1A carcino-
ma of the cervix and from 1010 15% for stages 1IB and 111 (8},
The most frequent sequelae include rectal, recto-sigmoid and
bladder reactions.

Horrior er al. (21) in the analysis of 1530 patients with cancer
of the uterine cervix treated by radiotherapy alone using the
French-ltalian glossary for identification of carly and late tis-
sue damage found that 40% of cases developed some compli-
cations, out of them 46% was of grade Gy, 39% - Gj, 13% -
G; and 1.8% — Gy, leading to death. In his series bladder comp-
lications were observed in 20%, rectal — in 17%, sigmoid — in
7% and small bowel in — 3% of patients.

There is a correlation of incidence of grade 2 and 3 complicati-
ons with the dose of radiation delivered 1o the organs (8, 13-14).
In 1984 Perez et al. (14) found grade 2 and 3 bladder and rec-
tum complications in about 5% of cases if the delivered dose
to thosc organs was up to 80 Gy and in 15% of those with the
dose above 80 Gy, The actuarial incidence of major rectal and
recto-sigmoid complications presented by Perez er al. (24} in
1991 was also dose dependent. With the dose 1o the rectum of
60-80 Gy complications were observed in 2-4% of cases, with
80-95 Gy — in 7-8% and in those with the dose higher than 95
Gy — in 13%. Haie-Meder et al. (28) performed a prospective
randomized trial o define relationship between the dose rate
and results and complications in exclusive radiotherapy of cer-
vical cancer. At 2 year follow-up time the total incidence of all
complications, regardless of their nature and severity, was obser-
ved in 75% of cases wreated with the dose rate of 0.8 Gy/h and
in 63% of those treated with the dose rate of 0.4 Gy/h, whereas
severe complication rates were 13% and 7%, respectively.
Prevention of complications should be based upon treatment
individualization. The treatment planning based on general gu-
idelines should be modified in particular patient depending on
the initial extent of discase, tumour volume and shape, indivi-
dual anatomy and rate of regression during external beam irra-
diation. The careful brachytherapy should be individually ad-
justed to provide the appropriate dose distribution in the pel-
vis with the total dose therapeutic to the tumour and minimized
dose 1o the critical organs.
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CARCINOMA OF THE UTERINE CERVIX

The management of advanced and recurrent

carcinoma of the cervix
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Tygerberg Hospital, Tvgerberg, Cape Town

INTRODUCTION It is an unfortunate fact that stage 1B, 11 and
IV carcinoma of the cervix is still frequently scen, especially
in paticnts of lower socio-cconomic status, The very people
who need PAP smears the most, get it done the least ofien,
There is also a tardiness from the side of Government in many
instances 1o suppon large-scale screening programs, WHO
recommendations suggest the first screening should take place
at 35 years of age, but in fact the damage is done to the wran-
sitional zone by the papilloma virus and possibly by trauma,

long before that age. Many people in the lower socio-cconomic |
strata participate in sex shortly after the menarche, so that there |
is already ten vears that the virus had time to transform the |

cells, and even at the age of 25 then, many females are already
saddled with CIN Il or 111, or even invasive carcinoma.
Education and screening, should in the opinion of the mem-
bers of our Combined Clinic in Tygerberg, be started at an
early age, certainly no later than age 25,

THE MAMAGEMENT OF ADVAMNCED CARCINOMA OF THE CERVIX |

The best management would be prevention. However, when
faced with an advanced carcinoma. the treatment is mainly
radiotherapeutic.

sTaGNG Proper staging in a combined clinic is very important,
and an adequate work-up is essential o exclude metastatic
discase. This includes a bone scan, cystoscopy, chest x-ray,
sonar of the liver, intravenous pyelogram to exclude hydro-
nephrosis, and blood tests to test the haemoglobin levels and
other relevant parameters, as well as kidney and liver functions.

Patients with hydronephrosis seldom fare well, but if the |

patients are of good performance status, with adequate haemo-
globin levels, it is our policy to treat and if all goes well, 1o per-
sist o a radical dose.
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PLAMNING AND SIMULATION  Planning should be done by means of
a CT scan wherever possible, as it 15 important to encompass
all detectable disease properly. The fault that is commonly
made by simple simulation, is that the extent of the discase
posteriorly and lateral to the rectum is underestimated.
Similarly, discase can often be seen on CT planning 1o extend
anteriorly and make a bulge into the bladder, even if the blad-
der is not infiltrated. The superior limit of the disease is dif-
ficult 1o define, and the entire fundus should be included.
Sometimes a myoma can be ignored from the treatment
volume if the laner is caleified, which may signal a benign
confounding factor, It is very impontant to make exact sketches
of the extent of the wmour and 1o carefully note the extent of
extension into the vagina especially to the middle or lower
third, in order to ensure proper coverage of the disease. The
| extent of parametrial involvement must be recorded carefully
prior to planning. Unilateral pelvic extension, especially to the
right parametrium, may prompt a note on the prescription
form to consider additional irradiation to the affected side,
especially where the response is not adequate by the time the
| external beam radiotherapy is completed.

: The patient should be re-examined on the CT scanner bed
{which should be flat, like the treatment couch). A tampon, of
which the tip has been dipped into a radio-opaque dye, should
be used 1o mark the inferior limit of the wmour. The treament
fields should extend well below this marker for 2 reasons:
firstly to anticipate microscopic subepithelial creep, and se-
condly, because three dimensional reconstruction of isodose

| curves in the sagittal plane, will show a distinet tendency to

“contract” about 1 cm in the saggittal plane.

Wherever possible, the patient should be scanned, and treated
with a full bladder. This helps 1o displace the more sensitive
intesting out of the high dose zone.

The upper limit of the field is perhaps of lesser imporance
than the cervical and parametrial zone; local control is the pri-
mary objective. Field lengths are typically about 14 to 16 cm,
but where disease comes down low in the vagina, the fields
| may reach 18 cm or more in length, and to treat such long
| fields to a high dose is probably to invite serious compli-
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cations. Faced with such a situation, the trend should perhaps
be to rather cut a centimetre or two off the superior border. The
patient should be treated with multiple fields, all treated every
day rather than with two parallel opposing fields. We com-
monly use a fourficld “box" technique. Field shaping is diffi-
cult where a large patient load faces a department, but should
be attempted or the possibility assessed for cach patient.

BEAM EMERGY The best dose distributions are obtained with 8- j
16 MeV photons, depending on the separation (thickness) of

the patient. Lower energics should probably be avoided.

FRACTIONATION The fraction size should be 1,8 Gy 1o 2 Gy per
fraction, and no larger. The routine at Tygerberg is to use 27
fractions to the whole pelvis to a total dose of 54 Gy in 33
days, supplemented by four doses of 4 Gy to “point A” intra-
cavitary treatment daily, total 16 Gy, to a total dose of 70 Gy
at “point A", giving a total treatment time of 38 days. The
intracavitary treatment is by means of an "Inidium remotely
controlled afterloader, the “Gammamed 11" from Isotopen
Technik Saverwein,

INTRACAVTARY THERAPY [t has been shown by Hanks er al. (1)
that the intracavitary therapy is crucial to the optimal therapy
for late stage disease — especially to control central recurrences.
The technique used in our institution is that described by Smir
er al. (2-4). This technique briefly, comprises the insertion of
an indwelling nylon tube or stent into the uterus on day 33.
This tbe is inserted under local anaesthesia (a paracervical
block with about 10-15 ml of 1% lignocain injected paracervi-
cally), or by a brief gencral anaesthetic. The tube is left in po-
sition for advanced carcinoma for 5 days. With practice, four
patients can be fittled with wbes per hour. This wbe makes it
extremely casy to relocate and accurately place the usual intra-
cavitary applicators daily for 4 days with great comfort to the
patient. (Four fractions of 4 Gy each delivered to “Point A™).
A Foley's catheter is cut at the side, the applicator threaded
through so that the bulb surrounds the applicator. This gives

an unobstructed view of the tube in the uterus, and the bladder |

and rectum are then displaced away from the high dose zone
by water injected into the bulb of a 40 ml Foley s catheter.

This system allows adequate and flexible irradiation of the for-
nices, and in fact gives superior irradiation to the parametria
compared 1o the more conventional colpostats, which irradiate
the paracolpos mainly, and also delivers an unnecessarily large
dose to the vaginal surface, despite the risk of a cold spot on
the cervix! For the same AP diameter of the isodose as obtained
with colpostats, the sparing of the bladder and rectum are not
inferior, With this system, the patient is irradiated with a full
(but not overdistended) bladder, which ensures autoprotection
of the anterior and lateral walls of the bladder. Superior frac-
tionation, with better radiobiological sparing ol the normal,
late reacting tissues, is achieved without supernumerary anaes-
thetics. Careful dosimetry with CT scans with the applicator
system in sitne showed that the bladder and rectal doses are
within acceptable, and reproducible limits (Figure Ta and 1h).
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Figure 1. Dosimetry of the indwelling uterine tube/Foley bulb
system, determined with diodes in position. Doses at sites not
accesible by diodes, calculated by using the inverse square
low. The corelation of measured and calculated doses were

goad.

TOTAL TREATMENT TME The time of the treatment is important.
The longer the overall treatment time, the worse the prognosis
with a highly significam difference between overall treatment
times of <6, 6-7.9, 8-9.9 and 10+ weeks (5). Our own overall
treatment tme is 38 days i.e. <6 weeks. The toal treament
time with the above scheme is 38 days, the total TDF 90
{external) plus 40 (intracavitary to point A) so that the otal
TDF to point A is 130 (6). Chougule er al. (7) showed that
for carcinoma of the cervix the TDF and TSD concepts pre-
dicted probable tumour response as well as the LQ model, A
narrow, 3cm wide “boost” is sometimes give to persistent
involvement of, especially the right parametrium (less risk
than the left parametrium with the rectosigmoid in the ficld)
The field length for this boost is usually no longer than 8-10
cm, and is given with 8-16 MeV photons by two parallel
opposing felds.

With this approach. an actuanial survival rate for stage 111 carci-
noma of 60} per cent, and an absolute 5 year survival of 39,7
per cent was achieved in 732 patients (8). The complication
rale was low, 6% for late grade 2-3 cystitis/proctitis.

CHEMOTHERAPY AS SENSITIZERS Various efforts have been made
1o improve the 5 year survival of patients with advanced carci-
noma of the cervix. The better “complete response rates”
achieved with combination chemotherapy appears to be 29 per
cent, with a combination of mitomycin-C, vincristine, bleo-
mycin and cisplatinum (in 14 patients), and with doxorubicin
and methyl CONU (31 patients) (9). Smir er al. (10) showed
an actuarial survival of 60% (RT alone); 84% (RT+ Cisplatin)
and 85% (RT+ Hydrea) in a small controlled swudy (Figure [.)
confirming findings by Piver et al. (11). Further references on
this topic are obtainable in Perez (9). Complications were not
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Table 1. Complications of combined radiation and chemo-
therapy (10)

EARLY COMPLCATIONS

Treatment arm  Cystitis Proclitis Diarthoea  RVE/
MNo (%] Mo (%) Mo (%) WF

T alone 3 (15} 1 [5) 1 [5) =

(20 patients)

RT+Cisplatin 1 47 = 3 (14.2) -

{21 patients)

RT+Hydrea 2 @1 1 145 31138 -

{22 palients)

LATE COMPUCATIONS

Treatment arm  Cystitis Proctitis Diarthosa RVF/
Mo (%) Mo (%) Mo (%] WF

T alone = 2 (10 - -

(20 patients)

RT+Cisplatin 2 95 1 @a4A 1 47 -

(21 patients)

RT+Hydrea 1 145 2 91 2 @0 -

(22 patients)

RVF Rectovaginal fistla  WWF Vesicovaginal fistula

severe (Table [.). Recently, gemeytabine has been identified
as an active drug (12).

MANAGEMENT OF RECURRENT CARCINOMA This is always a very
frustrating. usually debilitating, but not always fatal occur-
rence. Monaghan (13) is very positive in his approach to
recurrent disease. According to this source, survivals with
exenteration now reaches 40% 1o 60% in recently reported
large series. This reader is referred to this excellent review of
this subject.
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An absolute contraindication is distant metastases. Relative
contraindications 1o surgery include spread to the pelvic side-
wall, the triad of unilateral leg oedema, sciatic leg pain and
unilateral uropathy is an ominous sign. Obesity and a poor
mental orientation by the patient are nisk factors.

Survival at 5 years varied from 18 per cent to 61,8 per cent, so
that it is obvious that this procedure may offer some hope 1o a
substantial number of otherwise hopeless patients, but the
price in morbidity is relatively high.
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CARCINOMA OF THE UTERINE CERVIX

Radiation therapy of recurrent cervical carcinoma

CARLO GRECO, M.D., SERGIO GRIBAUDO, M.D., ROBERTO ORECCHIA, M.D.
Department of Radiation Oncology, Evropean Institute of Oncology, Milan

ABSTRACT Despite the relauvely high success rate of treatment
for early stage cervical cancer there remain a significant number
of patients who recur locally and eventually die because of
inadequate local control. Salvage therapy for patients treated
with radical hysterectomy may be irradiation with good local
control rates especially for central recurrences. Patients who
fail after radiotherapy or combined surgery and irradiation rep-
resent a therapeutic challenge: patients with central relapses
may be salvaged by pelvic exenteration; side-wall recurrences
are best managed by aggressive treatment approaches such as
CORT.

Key words: recurrent gynecologic cancer, cervical cancer,
radiotherapy

INTRODUCTION Despite the relatively high success rates of both
surgery and radiotherapy in the treatment of cancer of the
uterine cervix, there remain a significant number of patients
who fail locally after standard therapy. Pelvic recurrences from
carcinoma of the cervix typically occur within 24 months of
treatment and  show relatively similar distnbutions indepen-
dently of the initial treatment approach: 5-15% in FIGO stages
IB-11A, 20-45% in stages 1IB-111 (1). Even in stage I cervical
cancer, in spite of effective treatment methods with radical
hysterectomy or irradiation, up to 15% of patienis suffer from
local recurrences and eventually die because of inadequate local
control (2). There is general agreement on the fact that a single
modality of therapy is preferable to combining major thera-
peutic interventions, so that the second modality can be used as
a form of salvage therapy. Positive or close surgical margins
following radical hysterectomy as well as the finding of
lymph node involvement, however, do mandate postoperative
irradiation. There is no general consensus as 1o the indications
for adjuvant irradiation in patients with other risk [actors that
contribute 1o higher local recurrence rates (3),

Address covresprandence b

Carlo Grece, M.,

Department of Radiation Cncology

European Instirute of Oncology

WVia Ripamonti 435, 20041 Milan, Ttaly

Phome (39 2) ST489 (037 Fax (39 2) 57489 208
E-mail givaldi@ico.cilen.in

188

The most important risk factors for local recurrence in carcino-
ma of the cervix can be summanized as follows:

Lymph node involvement pelvic lymph node involvement is
the strongest predictor of pelvic failure in early cervical cancer.
Moreover pelvic lymph node involvement is predictive of an
unfavorable prognosis after radical hysterectomy and pelvic
lymphadenectomy: the S-year survival rate of about 90% for
patients with stage 1B disease with negative lymph nodes
drops to about 55% when one or more lymph nodes are
involved (1, 4). Patients with one to four positive lymph nodes
have a 48% 5-year survival rate compared to 19% for women
with more than four involved nodes. Bilateral nodal involve-
ment above the iliac artery bifurcation has a less favorable

prognosis than unilateral lymphatic involvement or disease
| below the bifurcation (2).

Tumor size the importance of cervical lesion size on pelvic

lymph node spread was shown by van Naggel et al. (5) in a
| series of patients treated with radical hysterectomy and lym-
| phadenectomy. Cervical lesions less than 2 cm in diameter

showed nodal disease in 9% of patients compared 1o 31% of
| those with larger lesions. The difference in terms of local
lumor recurrence rates were even more striking with 9% of
patients with lesion smaller than 2 cm developing recurrence
versus 44% of those with larger lesions. Bulky stage 1A
lesions (barrel-shaped wmors) with diameters 6 cm and above
have significantly higher local recurrence rates (6, 7).
Stromal penetration increased depth of stromal penetration
comelates with higher pelvic recurrence rates and decreased sur-
vival (8).
Vascular invasion the presence of tumor cells in arterial,
venous and lymphatic vessels correlates with a poor outcome
in cervical cancer. Bovee er al. (9) showed a S-year recurrence-
freec survival of 86% in patients with no vascular mvolvement
and a cervical invasion of 5 mm or more versus 6% recur-
rence-free survival in patients with similar stromal penciration
but with vascular involvement.
Extension to the corpus Perez et al. (10) reported a 10-15%
lower survival rate in patients showing endometrial extension
for all stages. According to Boyee et al. (8) patients with
endometrial extension have a 4.8-fold increased nisk of deve-
loping recurrent disease compared to those withoutl corpus
invasion.

When pelvic lymph nodes are negative for tumor involvement,
the presence of one of these additional risk factors does not
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worsen prognosis in terms of local recurrence 1o such an extent
as to justify different treatment strategies. The assessment of
these risk factors at initial evaluation of the patient may indeed
contribute o an appropriate selection of those patients who
appear to have a more aggressive disease and whose treatment
may therefore consist of a combined chemo-radiation approach
rather than radical surgery, so as to reduce the likelihood of
local relapse (3).

When the pelvic relapse arises the treatment options for sal-
vage are considerably dependent on the site and extension of
the lesion, as well as previous treatments received by the
patient. In general, three different pelvic recurrence sites are
recognized: central recurrences, pelvic side-wall recurrences and
bilateral side-wall involvement (11). The clinical presentation
of recurrent cervical cancer is variable and depends on the site
and extension of the relapse: usual symptoms of central recur-
rences are vaginal discharge and bleeding, whereas pelvic side-
wall recurrences may cause pain and swelling of the lower
extremities, It is important to make an early diagnosis of
recurrent disease, as prognosis largely depends on the extent of
the recurrence, and since the great majority of recurrences arise
within the first two years after initial treatment, follow-up
visits should be relatively frequent during this time interval,
The treatment options for recurrent cervical cancer largely
depend on the previous therapeutic approach. This anticle will
focus on the treatment of recurrences afier previous surgery
alone, after radiotherapy alone or combined surgery-radiotherapy;
it will also address the issue of combined chemo-radiotherapy
and of more innovative approaches such as intraoperative
radiation therapy (IORT) and combined operative and radio-
therapeutic treatment (CORT).

RECURRENCES AFTER SURGERY Pelvic recurrences in patienis
who have been treated surgically and have never received ir-
radiation can be managed successfully with radiation therapy.
The results of radiation therapy differ considerably according
o the site and extent of the pelvic relapse as well as of the
aggressiveness of the treatment, with doses below 60 Gy
yielding local control rates of only about 5% (12). The long-
term survival rate for central recurrences is better (30-80%)
than for pelvie side-wall recurrences (5-30%), (13). Friedman
and Pearlman (14) reported a 42% discase-free survival in 38
patients treated with irradiation after primary surgical therapy.
Of 14 patients with limited central recurrences, 8 (57%) were
discase-free from 3.5-9 years. Patients with side-wall recur-
rences had the worst results (only 3 of 11 patients survived
tumor-free more than 5 years). Larson et al. (15) reported on
249 patients treated with radical hysterectomy and lympha-
denectomy for stage IB: they observed 27 relapses (11%) 15 of
which were treated with radical radiotherapy; 8 (63%) of these
patients were disease-free from 1-10 vears after treatment.
Potter et al. (16) reported on the treatment 28 pelvic recur-
rences (17 central recurrences and 11 side-wall recurrences)
indicating a survival of 309 (40% for central recurrences and
23% for side-wall recurrences). Krebs et al. (17) described the
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results in 312 patients with carcinoma of the cervix treated
with surgery alone: they observed 40 recurrences (13%), 11 of
which were limited to the central pelvis; the 5-year salvage rate
was 13%. Webh er al. (11) analyzed 104 recurrences after
surgery alone for stage IB and found a 5-year survival rate of
only 6%,

The typical treatment approach consists of a combination of
external beam irradiation up to a total dose of 40 to 45 Gy
followed by one or more intracavitary brachytherapy insertions
(LDR or HDR) which may cover the vaginal vault or the
entire length of the vagina depending on initial tumor volume
(18). The mucosa of the vaginal vault can tolerate a total dose
of radiation up to 140 Gy whereas the lower third of the vagina
may receive up to 95 Gy without serious late side-effects (19).
However, the efforts to improve local control by delivering
high doses of radiation with intracavitary brachytherapy have
been relatively disappointing in large recurrences of carcinoma
of the cervix. In bulky central recurrences a better dose distri-
bution may be obtained by means of an interstitial approach
with total doses of 20-30 Gy (13, 20-21). If an exploratory
laparotomy is performed, interstitial implants can be done at
this time, either in the form of a permanent iodine-125 seed
implant or as a temporarily removable after-loading iridium-
192 implant. Although interstitial brachytherapy probably
yields the most promising results in recurrent cervical cancer,
severe complications may occur in up to 21% of patients with
such an aggressive approach, mostly due to dose inhomoge-
neities. I the interstitial implant is not feasible, additional
irradiation may be delivered with reduced portals up 1o a total
dose of 65 Gy,

RECURRENCES AFTER RADIOTHERAPY ALOME OR AFTER COMBIMNED
SURGERY-RADIOTHERAPY In paticnts treated with radical radio-
therapy for carcinoma of the cervix, pelvic recurrences occur
with increasing frequencies according to the stage of the
discase: 2.2% in stage 1B, 6.1% in stage 11A, 100.5% in stage
lIB and 22.4 in stage Il (22). Traditionally, the treatment
approach of pelvic recurrences after radical radiotherapy has
been surgery, either in the form of radical hysterectomy or of
pelvic exenteration. Pelvic exenteration is reserved for extensive
central failures, and apant from its high morbidity it warrants
limited survival advantages (23). Furthermore, due to
improved pelvic radiotherapy, recurrences confined 1o the cen-
tral portion of the pelvis alone, potentially amenable to
surgery are relatively limited in number, the majority of
patients who relapse afier radiotherapy having unresectable
side-wall recurrences (13).

Historically, the local control rates achieved by reirradiation
were rather discouraging and they were coupled with relatively
high radiation-induced morbidity. Murphy et al. (24) reported
a S-year survival rate of approximately 20% in a group of 46
patients who underwent reirmadiation for pelvic failure afier radi-
cal radiotherapy; in the subgroup of patients who had discase
limited to the vaginal vault the survival rate at 5 years was
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47% (7/15) with a late complication rate of 50% which includ-
ed two recto-vaginal fistulac. Prasasvinichai and associates
{12) described a 17.6% 5-year survival rate in 51 patients with
pelvic recurrences after previous radiotherapy alone (31
patients), pelvic exenteration (10 patients) or a combination of
surgical debulking and irradiation (10 patients). Thomas and
associates (25) reported a median survival of only 7 months
in 242 patients with recurrent disease from cervical cancer of
all stages treated with irradiation alone; all but one patient sal-
vaged by hysterectomy died within 24 months of treatment.
Prempree et al, (26) reporied on eight patients with locally
advanced cervix cancer who had been treated with radical
radiotherapy with lale recurrences: three survived disease-free at
five years; of ten paticnts who recurred in the pelvis len years
or more afier primary radiotherapy they found a 5-year survival
rate of 60% (27). Puthawala and associares (28) treated 14
paticnts with pelvic recurrences who had been treated with
exclusive radiotherapy with interstitial implants alone, and
described a 509 (7/14) local control rate with good palliation
of symptoms in up to 80% of cases; the incidence of mild
side-effects (cystitis, proctitis) was in the order of 30%, but
they also observed severe complications in 155 of cases (sofi-
tissue necrosis, rectal stricture, recto-vaginal fistula),

More recently, however, thanks to better irradiation techniques
and 1o sirict patient selection criteria, more promising results
have been achieved, making reirradiation a viable treatment
option. Sommers and coworkers (29) reported on the results of
treatment of 376 patients with recurrent carcinoma of the
uterine cervix; 91 patients were treated with external beam ir-
radiation, occasionally combined with brachytherapy, or brachy-
therapy alone. Pelvic exenteration was attempted in 23
patients, only 1en of whom were considered operable, but was
completed in only seven. The 5-year survival rates after
treatment for recurrence was 30% in patients treated with
combined surgery and external beam irradiation, 12% in the
patients treated with surgery alone and 4% in patients treated
with external beam irradiation alone. Only 1% of untreated
patients survived 5 years. These data suggest that although
paticnts with pelvic recurrences who fail after initial treatment
have indeed a poor prognosis, some patients with limited,
resectable central disease, can be salvaged with additional
aggressive therapy.

Of course, reirradiation must be undertaken with extreme cau-
tion. In particular, it is very important o assess the treatment
technique previously used in every detail (beam cnergy, vol-
ume irradiated, total doses delivered with external beam,
amount of small bowel in the treated volume, total dose deliv-
ered with brachytherapy). The time interval elapsed between
the two treatments may also be taken into account, since it is
postulated that some repair on the initial normal ussue
damage may occur over a long span of time (30). At any rate,
external beam irradiation can only be delivered 1o limited volu-
mes up to a toial dose in the 40-45 Gy range with standard
fractionation, preferably using lateral portals, Intracavitary
brachytherapy may be used as a form of boost, or occasionally
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as the only form of retreatment if the recurrence is confined 10
the vaginal vault.

COMBINED CHEMO-RADIATION Chemotherapy has not gained an
established role in the management of recurrent cervical cancer
for a number of reasons. Neoadjuvant and adjuvant rando-
mized chemotherapy studies have failed to prove a benefit
compared to irradiation alone in primary cervical cancer (31).
Cytotoxic agents used in patients with recurrent cervical carci-
noma have shown less than optimal efficacy. Moreover, other
factors may complicate the administration of chemotherapuetic
agents in recurrent cervical carcinoma, such as reduced pelvic
perfusion, limited bone marrow reserve, and poor renal function
due to compressive uretral obstruction. Prospective phase 1/11
studies to identify active agents in recurrent cervical carcinoma
were conducted in the 1970s and showed cisplatin to be the
single most active agent with response rates in the 15-20%
range (32).

The use of chemotherapy as a radiation sensitizer is an attrac-
tive approach to enhance local control rates. Several small
phase /11 studies of concurrent irradiation and chemotherapy
have been performed, which have yielded vanable response
rates. Single-agent cisplatin regimens remain the mainstay of
combined chemo-radiotherapy for recurrent cancer of the
cervix, but no survival benefit has so far been proved (33).
Themas et al. (34) reported the results of salvage therapy in 17
patients with recurrent cervical cancer after primary surgery
using 5-FU with or without mytomycin-C and radiation thera-
py. Forty-seven per cent (8/17) of the patients were alive and
disease-free at 21-58 months, which could represent an
improvement compared 1o irradiation alone. Further randomi-
zed studies are needed 1o confirm the added benefit of combi-
ned chemo-radiation with respect 1o radiation alone.

INTRAOPERATIVE RADIATION THERAPY (IORT) [ntraoperative radi-
ation therapy combines the effect of localized high-dose irradi-
ation with the possibility of temporary removing or shielding
of critical structures. Radiation is administered on the tumor
bed in a single dose of 15-25 Gy with an electron beam from a
dedicated linear accelerator at the end of the surgical procedure.

Few clinical studies have been reported on the use of IORT in
pelvic recurrences from gynecologic malignancies and their
results have been relatively disappointing especially for in-
completely resected side-wall recurrences. The French Intra-
aperative Group (35-36) reported on 70 patients treated for
recurrent gynecologic malignancies describing a local control
rate of 219 and a 3-year survival rate of 8%. Monge et al. (37)
reporied on the use of IORT in 26 patients with recurrent
gynecologic cancer, either after previous irradiation (group 1) or
surgery (group I1). All patients were treated with a combi-
nation of surgical resection and IORT (10-25 Gy): patients
belonging to group 11 (no previous irradiation) also received
external beam radiotherapy. Local control rates were 33% and
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77% respectively for the two groups. As may be expected the
inability 1o deliver a full course of radiation treatment in pre-
viously irradiated patients considerably lowered the chances of
local control. From these experiences it may be concluded that
the most important prognostic factors predicting outcome of
IORT treatments are: 1. central pelvic recurrences with no side-
wall involvement, 2. complete surgical resection of the lesion,
3. full coverage of the surgical bed in the reated field, 4. no
prior pelvic imadiation,

Although IORT does indeed offer some therapeutic advantages
it is not devoid of sideeffects (38). In particular, peripheral
nerve injury is known to occur when radiation is administered
in large single fractions. According to Shaw et al. (39) periph-
cral lower extremity neuropathy is the most frequent IORT-
associated toxicity (329%) and it is characterized by unilateral
pain, numbness and weakness,

COMBINED OPERATIVE AND RADIOTHERAPEUTIC TREATMENT (CORT)
The Combined Operative and Radiotherapeutic Treatment
(CORT) is a new treatment madality for patients with side-
wall recurrences from gynecologic malignancies who have
been previously irradiated. Extension of the tumor to the
pelvic wall has traditionally been considered a contraindication
for pelvic exenteration. Yet, the majority of patienis with iso-
lated side-wall recurrences present with a clinical history of
adjuvant or radical pelvic irradiation and are therefore not
amenable 1o a full course of irradiation. It has been argued that
pelvic side-wall recurrences indicate metastatic systemic discase
and that patients presenting with such recurrences probably
would not be cured even if effective local control were feasible
(40}, However, there is increasing evidence that selected patients
with side-wall recurrences may in fact benefit from an aggres-
sive local treatment (41). To this aim Hackel et al. (41) develo-
ped a new radiosurgical treatment which involves perioperative
brachytherapy cither LDOR or HDR. CORT is more radiobiologi-
cally sound than on large single fraction delivered by 10RT,

The combined treatment consists of several steps:

®  Pretreaiment evaluation and patient selection

e  Surgical exploration

®  Tumor ablation with removal of infiltrated pelvic organs

® [mplaniation of guide wbes 1o cover the entire arca of po-
tential microscopic residual wmor surrounded by 2 cm margin
®  Pelvic wall plasty with various flap technigues 1o create a
protective distance between the wbes and the pelvic organs
and 1o improve local microperfusion at the treated pelvic wall
1o reduce wound healing complications.

*  Reconstruction of major pelvic functions (bladder, ano-
reclum, vagina)

®  Post-operative tumor-bed irradiation with remote afler-
loading brachytherapy (Iridium-192 HDR 48-54 Gy with 6 Gy
fractions twice weekly)

Hickel et al. (42) have recently reported on the results of 48
patients treated with this approach. The 3-year and S-year sur-
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prognostic factors for tumor control were the presence of
macroscopic residual tumor volume after debulking, young
age (<40), size of recurrence disease (>4 cm). No treatment-
related deaths have been reported. The overall severe compli-
cation rate is 33%. From the analysis of these preliminary data
it appears that CORT is a feasible treatment modality in
selected patients and that it can result in promising long-term
survival advantage with acceptable morbidity.
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CARCINOMA OF THE UTERINE CERVIX

Perspectives of radiation therapy in the treatment of
advanced stages (III and IV) of cervix carcinoma
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ABSTRACT Stage I and IV cervical carcinoma are normally
treated with radiation therapy, alone or combined with
chemotherapy. Results are far to be satisfactory (5-year sur-
vival varies from 30-43% for stage II1, and from 18 1o 25% for
stage 1V}, Failure in the pelvis remains the most frequent
cause of unsuccess. Efforts have been made in order to
improve the local control of disease: radiosensitizers, hyper-
thermia, mtraoperative approaches, and others. Resulis of dif-
ferent trials didn’t show clearly benefit from this attempts.
Mew perspectives in the field of radiation therapy for the cure
of advanced stage cancer of the cervix could be derived from
the recent developments in high technology. The possible role
of hadrontherapy (charged particles such as protons and ions)
and three dimensional conformal radiation therapy are
discussed.

Key words cancer of cervix, hadrontherapy, 3-D conformal
radiation therapy.

INTRODUCTION  Incidence and monality from cancer of the
cervix have been decreasing steadily over the last three decades
in the majority of the developed countries. This was consi-
dered 1o be due both to well-organised screening programs
which can detect the discase before it comes sympiomatic and
attention in women for coexisting symptoms, such as vaginal
discharge or bleeding, especially posicoital spotting. Al pre-
sent, the incidence varies internationally and interregionally in
Europe, but the estimated total number of invasive cervical
cancer in our continent is comprised from forty-five to fifty
thousand per years (1); presentation of disease is early in 75%
of these new cases, with only one fourth of women presenting
with locally or far advanced disease (stage 111 and IV). These
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data have a considerable impact on the treatment outcome. As re-
ported by literature data (2-5), the probability of cure is high in
stage 1 (above 90%) and 11 (70-75%) cervical cancer, whereas for
advanced stage 111 and IV S-year survivals are disappointingly
low at 30 to 45% and 18 to 25%, respectively. Although
relapse due to early micrometastatic dissemination is a relevant
pattern of failure in some locally controlled patients (in stage
IIB through stage 1V, the average incidence of distant metas-
tases is about 20%), most of failure occurs al primary site.
The magnitude of the problem can be appreciated with the
high rate of local recurrence or persisient discase of 37 10 45%
in stage 1l and 71 1o 78% in stage 1V. Therefore, there is the
need to develop new and effective treatment strategies for
improving local control in these groups of patients with
advanced stage cervical cancer,

THE ROLE OF RADIATION THERAPY Patients with stage 111 and IV
{and ofien with 1B stage) cervical cancer are normally treated
with radiation therapy alone. Sitandard external beam irradi-
ation is employed to treat the whole pelvis (or more extended
field in case of metastatic involvement of the para-aortic
lymph nodes), with intracavitary brachytherapy (and some-
times interstitial implant) reserved for supplementing the dose
1o the central disease.

The effectiveness of irradiation for these patients can be corre-
lated to the volume of wmor in pelvis; for example, patients
with stage [1IB are more likely 10 have a local failure if the
disease is extended 1o bilateral pelvic sidewall compared with
those with unilateral involvement, Kramer et al. (6) reported
on 48 patients with stage IV cancer a S-year survival of 46%
for cases with minimal parametrial involvement and of 5% for
those with more extensive disease. In total only 9 patients sur-
vived without recurrence. The radiotherapeutic regimen was
quite aggressive (30 w 45 Gy to the whole pelvis with an
additional parametrial dose of 10-15 Gy, combined with one
or two intracavitary insertions for further 30 to 50 Gy to the
Pomt A} and a high rate of serious complications was
observed: 22% with 5 vesicovaginal fistulas. Perez et al. (T)
showed that increasing the dose to the lateral parametria o
more than 6750 cGy in stage IB disease still produced a para-
metrial failure rate of 309% with a considerable increase in
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complications, but an improved tumor control was observed
with higher level of total dose (80-90 Gy to Poinl A) in more
advanced stages, 1B and 111 (8).

The positive correlation of the higher total dose delivered 1o
the central disease with the greater tumour control rate 15 con-
firmed from other authors which employed brachytherapy as a
part of the entire treatment. Interstitial implants are useful to
boost residual infiltration of proximal and even distal para-
melria, especially when residual disease extends posteriorly 1o
the uterosacral ligaments or when there is a narrow vaginal
vault and/or no possibility to probe the uterine cervix. Excellent
local control can be obtained (9-10), but it is unlikely that
controlled studies on this method can be carried out since the
extreme selection of clinical indications. Intracavitary
brachytherapy can be performed at various dose-rate; LDR
{low dose-rate) is usually delivered in one or more continuous
applications after the completion of external beam irradiation,
whercas HDR (high dose-rate) can be fractionated in four 1o
eight applications of few minutes each, given after or also con-
currently the course of external radiation therapy, in the
attempt to reduce, by the shortening of the overall treatment
time, the wmor cell repopulation. Because of important con-
sequence of the dose-rale varations according to the prolife-
ration rates of different tumors and some uncertainties in se-
lection of patients, ideal timing, fractionation, prescription
point and so on, it is very difficult at present to compare the
results obtained with the two different brachytherapy methods.
For patients with stage 111 cancer, data of LDR results (5-year
survival of 51.1%) from the French Cooperative Group (4)
favourable compared with HDR results (47.2%) from the
rton (11) survey, but also with LDR results (37.4%) from
FIGO (5), confirming that the effectiveness is strictly correlated
to the treatment quality. Improvements in therapeutic ratios
could be derived from PDR (pulsed dose-rate), a technigue in
which a continuos LDR treatment is replaced with a series of
short (ten minutes) HDR irradiations given every hours and
taking the same overall time (12).

The limited success in controlling advanced but localised cer-
vical discase with conventional extemnal beam imadiation have
stimulated a search for improved methods to accomplish a per-
manent control of the primary tumour at the initial therapeutic
attempt. The trial of hyperbaric oxygen (13) as a radiation sen-
sitiser had shown some decrease in the local recurrence rate of
carcinoma of the cervix; however, other reporis have also indi-
cated increased normal tissue complications (14). The RTOG
trial (15) randomising misonidazole and radiation versus radia-
tion alone was not only unsuccessful in terms of survival and
control rates, but there was reported a significant complication
caused by the drug’s neurotoxicity. In a phase 11 trial on
advanced stage 1B and 111 cervical cancers treated with com-
bined external beam irradiation and brachytherapy with or
without pimenidazole (a second generation 2-nitroimidazole),
patients who received the biochemical modifiers had statist-
cally significantly lower local control, disease free and overall
survivals (16). The reason for the poor outcome in the sensi-
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tiser group of patients is not known with certainty, although
there is speculation that pimonidazolo may have decreased
tumor perfusion. Results of non-randomised trials using com-
bined radiotherapy and hyperthermia scemed encouraging but
far from satisfactory (17). Also the use of a unconventional
radioisotope, such as the releasing neutrons Californium 252,
didn’t show significant benefit on either local control or sur-
vival (18). Calve (19) investigated the use of IORT in 24
patients; local control of 80-84% was observed, with the pri-
mary complications being pelvic pain,

Chemotherapeutic agents, including 5-FU, cisplatin, and
mitomycin-C, individually or combined, have response rates
between 20 and 50%. However, these drugs used as conco-
mitant infusion with irradiation show a radiosensitising effect
that produces a considerable enhanced local response rate in
locally advanced disease. Princess Margaret Hospital (20)
using 5-FU and mitomycin-C in advanced disease reported a
complete response rate of 74%, and at 15 months 59% of
patients remained disease free. At Fresno Community Hospital,
Jolur et al (21), using continuous infusion of 5-FU and radio-
therapy and cisplatin reported a 100% complete response rate
in a small series of cases, and with a median follow-up of 28
months 80% were alive and free of disease without a signifi-
cant increase in toxicity. Ludgare et al (22) have reported on a
series of 38 patients with bulky stage [1B, B, and IV treated
with mitomycin-C, 5-FU infusion and concomitant extemal ima-
diation. A complete response rate of 76% for the entire group
was obtained 3 months afier completion of therapy with an
overall 3-year survival of 55%. The 3-year survival rate of
79% for stage 11 bulky disease patients was significantly beter
than 38% obtained with conventional therapy. Piver ef al. (23)
at Rosweel Park have conducted several trials evaluating
hydroxyurea radiosensitisation. In one of these studies patients
with stage [1TB were randomised to receive extemnal and intra-
cavitary radiotherapy with or without hydroxyurea. The esti-
mated S-year discase free survival was 54% for combined
treatment and 189 in the control arm. Many recent trials used
cisplatinum with or without 5-FU and reported encouraging
results (24-25), however, mature results from randomised
comparisons are necessary 1o establish the efficacy of these
approach.

NEW PERSPECTIVES IN RADIATION THERAPY Analysis of the causes
for local failure afier radiation therapy require considerations of
multiple biological and treatment-related factors. The application
of new high-precision radiation therapy, together with impro-
ved staging and better assessment of wumor characteristic
(DNA ploidy, proliferative activity, individual radiosensitivity)
is expected lo improve tumor control probabilities. Current
studics currently under way have been designed to test the
effect of dose on the probability of local control. Research
efforts to exploit modem technology in order to improve the
technical aspects of radiation treatment can include attempts to
reduce the irradiated volume; from a theoretical point of view,
reduction in the volume of normal tissue irradiated, besides
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diminishing the likelihood of treatment-related morbidity,
allow a higher dose to be given to the wmor with relative
safety, thereby increasing the probability of achicving the
desired therapeutic goal. Strategies aimed at realising smaller
irradiated volumes in the patient are the use of heavy charged
particles (hadrontherapy) or of three-dimensional (3D) confor-
mal photon beam radiotherapy.

HADRONTHERARY Today, hadrontherapy is delivered with neutron,
proton and heavier light ion, and negative pions beams. These
modalities bring unique clinical potentialities with them thanks
to the fact that the physical characteristics of the various
hadron radiations deviate markedly and favourably from those
of “conventional” radiations. In particular, high energy (200
MeV or more) proton beam combine the most attractive prop-
ertics of therapeutic electron and photon beams, such as sui-
table penetrability, little scatiering and an almost definite
range of penetration. In addition, the relative absorbed dose
shows a useful increase with the depth. By using techniques
based on variation of the depth of penetration during irradi-
ation, the dose distribution can be tailored to fit almost any
chosen target structure in the body. The impressive clinical
successes achieved by the Massachusetts General Hospital and
Loma Linda University in the proton therapy program continue
to fuel the burgeoning interest through-out the world in the
treatment of human malignancies. To date, several projects
exist in Europe 1o construct centres for the medical use of
charged particles; an Hadrotherapy Project was also initiated in
ltaly in 1991 (TERA Project). It is considered that about six
thousand Italian patients could really profit from proton
treatments (26). The pathologies characterised by a potential
indication have been subdivided into four catcgories. Category
A includes tumours (uveal melanomas, sarcoma of the base of
the skull and of spinal chord, etc.) which are characterised by
their closeness to highly crtical structure. The list of patho-
logies belonging to Category B comprises tumours with low
radiosensitivity and a prevalent local evolution (retroperitoneal
sarcomas, adenocarcinomas of the prostate, salivary glands,
thyroid, etc.). Category C includes tumours for which the main
indication for protons is the boost on a restricted volume: head
and neck cancers, low-grade gliomas, ete. Category D includes
locally advanced wmours with very unfavourable prognosis
for which palliation with conventional beams can be unsatis-
factory for o high level of side effects, Carcinoma of the
cervix (stage 11B bulky and stage 1) is included in the
Category B. The total number of expected cases per year in
Italy is comprised between 440 and 530, of which the 30%
suitable for protons. In Europe the number of patients eligible
for proton beams should be of 6300 per year. In a limited
series of patients (23 cases) with cervical cancer treated in
Japan, at Tsukuba University, a local control rate of 87% was
observed, confirming the effectiveness of this approach.
Paticnts with para-aortic lymph node metastases or pelvic
recurrence after previous irradiation are included in the
Category D (palliative intent). The total number of expected
cases per vear has not vet been defined.

Radiotherapy in cervical cancer

THREE-DIMEMSIONAL COMFORMAL RADIATION THERAPY (3D-CRT) 3D-CRT
is a mode of high precision radiotherapy. It is based on treatment
designs which shape the isosurface of a given radiation dose to
accurately conform the anatomic boundaries of the wmour in
its entire three-dimensional configuration (27). The improved
tumour coverage and the increased tumour dose are likely 1o
improve local control, although this benefit must be demon-
strated. Very encouraging clinical results have been observed
in the treatment of prostate carcinoma (28). Few data exist on
gynecologic cancers. To date much of the technology required
for 3D-CRT is in an advanced state of development. CT and
MR, as single modality or by fusing different images, fumish
detailed 3D anatomy for a specific patient that can be incor-
porated o radiation therapy planning systems. Treaiment
delivery has improved with the multileaf collimator, dynamic
wedge, computer control of trealment parameters, and better
immaobilization devices. On-line portal imaging devices ensure
verification of the quality of treatment. Further developments
are necessary in the field of algorithms to integrate the differ-
ent parts of the system (CT/MRI, planning workstation, mul-
tileal collimator and portal imaging) in order to optimise the
treatment and to ensure safety and quality to the patient,
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CARCINOMA OF THE UTERINE CERVIX

Neoadjuvant chemotherapy in squamous carcinoma

of the uterine cervix
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INTRODUCTION  In spite of the progress reached with early
detection and screening since the introduction of the
Papanicolau smear, in many countries of the world its incidence
is very common, representing one of the most frequent sites of
female malignancy. Furthermore diagnosis is often made in
advanced stages of the disease. Survival rates using radiotherapy,
the standard treatment for locally advanced squamous carcinoma
of the cervix uteri, have remained almost unchanged in the last
decades. The same occurred with surgery, the standard treatment
for carlier stages of the disease. For these reasons, new stra-

tegies are being tried in several oncologic centers around the |

world,

One new approach is the concurrent use of chemotherapy and
radiation therapy, so-called chemoradiation. Sciemtifically, this

is based on the inhibition of clones of cells that may be resis- |

tant to radiotherapy. Funthermore, in high-risk patients, it is
desirable not only 1o achieve adequate regional control but also
to cxert a systemic effect because such patients frequently have
discase outside the standard irradiation field (1-2).

Another therapeutic strategy is the administration of chemo-
therapy before any other treatment in order to reduce the volume
and the extent of the disease. This would allow radiation of
the wmor under more favorable conditions or make surgical
treatment possible in clinically inoperable patiems (3-3).
Many arguments have been used 1o justify or 1o question the
use of neoadjuvant chemotherapy. Among the former can be
mentioned the decrease in tumor volume and exient of disease
spread, the capacity to tailor the adjuvant chemotherapy
according 1o the primary tumor response and the wreatment of
the micrometastases. Among the disadvaniages are the delay
in the initiation of curative treatment, the development of
radioresistant cell clones, and the cross resistance with radio-
therapy. In larger tumors, two problems have 1o be addressed:
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the management of the pnmary tumor and the management of
the regional lymph nodes and subclinical distant spread.
Concerning the primary tumor, the possibility of obtaining a
complete response with radiotherapy is relatively low and,
with chemotherapy alone, almost nil. Surgery appears 1o be
the best option 1o improve survival in these patients afier re-
duction of tumor with chemotherapy. In our experience, in the
great majonity of these cases, il is possible 1o obtain specimens
with free surgical margins. With these factors in mind a multiple
randomized study with neoadjuvant chemotherapy was initiated
in the Gynecologic Oncology Unit of Buenos Aires University.
Our goal was to determine if this therapeutic strategy could
mcrease survival in patients with bulky stage IB tumors and
in locally advanced cervical carcinoma and, if such was the
case, whether radiation therapy or surgery should be preferred
definitive therapy. The necadjuvant chemotherapy scheme
used was composed of cisplatinum 50 mg/m® bolus day 1,
vincristine 1 mg/m® bolus day 1, and bleomyein 25 mg/m’
days | to 3 (6 hr continous infusion). Three courses were
administered at 10 days interval.

MNECADJUVANT CHEMOTHERAPY FOLLOWED BY RADIOTHERAPY Lip
tp now, pilot phase 1l trials have shown that neoadjuvant
chemotherapy followed by radiotherapy is feasible, with no
major toxicity. However, these trials were not informative as
to any influence on survival by neoadjuvant chemotherapy.
Unfortunately, randomized trials on neoadjuvant chemotherapy
followed by radiotherapy versus radiotherapy alone in locally
advanced cervical carcinoma proved disappointing, especially
in terms of showing a survival benefit. In fact, only two of the
phase 111 trials have shown improved survival. The one of
Park (T} and the other from our Unit (6). The majority of
these phase 111 trals can be criticized in terms of selection of
patients, number of cases in each arm, and the neoadjuvant
chemotherapeutic scheme utilized. The critics and comments
to the different tnals (8-13) can be found in our last paper on the
subject (14). For these reasons, it was previously not possible 1o
firmly cstablish whether or not neoadjuvant platinum based
chemotherapy followed by radiotherapy is more effective than
radiotherapy alone in the treatment of cervical carcinoma. In
our experience, chemotherapy with platinum compounds at
10-day intervals in conjunction with high-doses of bleomycin
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produces better overall survival and disease free interval in
stage 1B discase, mainly in patients with large wmors. In
stage 1B wmors of small volume and in [IB disease no
significant differences were obtained, altough in the latier, a
marked reduction in pelvic recurrences was observed.

[t can be said, that in all studies in which neoadjuvant chemo-
therapy followed by radiotherapy was used with appropiate
drugs and adequate doses, a larger number of complete re-
missions was obtained, as compared to treatment with radiation
alone. This advantage did not result in improved survival in
stage IIIB patienis with large tumors, except in our protocol,
Similar outcomes have been observed, however, in patienis
with locally advanced head and neck cancer. Explanation for
why one may see improved responses with neoadjuvant
chemotherapy, but not see improved survival, cannot be given
with certainty, but it has been suggested that chemotherapy
could lead 1o an accelerated regrowth of surviving clones of
cells, thus lessening the effect of subsequent radiotherapy (15).
Another possibility is the development of cross-resistance o
certain chemotherapy agents and radiotherapy regimes.

An interesting observation that could provide a clue 1o the
future treatment of patienis with advanced cervical cancer is
that the responders 10 neoadjuvant chemotherapy have better
local control of the disease. Therefore, response to chemotherapy
could represent a good predictor of radiosensitivity, and in
patients with a poor response o chemotherapy, surgery might
be the better second-line treatment. In our study, a paradoxical

finding was made, which contradicted the results of Tantersall |

et al. (12), consisting in an unusual high incidence of disiam
melastases in patients who had a good response to chemo-

therapy. This observation could not be satisfactorily explained |

because a similar increase in distant metastases was not found
in the group treated with chemotherapy plus surgery. It is not
known if this phenomenon is a change in the natural history
of advanced cervical carcinoma due to treatment or an unde-
sired effect of neoadjuvant chemotherapy due 10 immunosu-
pression and the fact that radiotherapy does not produce tumor
destruction or removal as quickly as surgery. Recent studies in

patients with squamous cervical cancer have shown that neo-

adjuvant chemotherapy with cisplatinum and bleomycin re-
duces natural killer activity (16). Although polychemotherapy
reduces tumor spread, its antineoplastic action can be affected
by this decrease immune reactivity,which could help explain
the results observed in our study. It can be concluded that

many of the theoretical difficulties of neoadjuvant chemo- |

therapy could be avoided using surgery as a second-line
treatment.

CHEMOTHERAPY FOLLOWED BY SURGERY Two are the circum-
stances (o use neoadjuvant chemotherapy followed by surgery:
a) for locally advanced stages 1B and 11, for which its use
may be justified because it allows greater operability and thus
a greater possibility of cure for these patients (17-19); and b)
for paticnts with bulky clinically resectable stage IB. Due o
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their large volume, these large stage IB cancers are frequently
undersiaged so when the exploratory laparoiomy is performed,
the wmor is unresectable due to parametrial extension, extension
through the cervix beneath the bladder or unresectable lymph
node metastases. Radiotherapy has been the treatment of
choice for these cases; however, due 1o their volume, they have
hypoxic cell population that may reduce radiosensitivity.
Another problem for radiotherapy is the extension 1o the lower
part of the werine cavity with the corresponding dosimetric
problem. To avoid the central recurrence which 15 frequently
observed in these cases, il has been proposed that treatment be
completed with a simple extrafascial hystereciomy after radio-
therapy (20). Later studies have not supporied such a hypothe-
sis (21-22) and so far the GOG tnal 71, which randomizes
paticnts to radiation alone or radiation followed by hysterecto-
my, has not shown benefit in overall or disease free survival or
local control of the disease. Other authors, including Bfoss et
al. (23) propose radical surgery for these cases and obtain the
same results as with radiotherapy in terms of survival and
pelvic recurrences.

In our stage 1B tmal (102 patients in the neoadjuvant group
and 103 in the control arm) there was no benefit in survival or
in pelvic recurrences in tumors with a diameter of less than 4
cm (stage 1B1). The results were 89% overall survival in the
control versus %1% in the neoadjuvant group. However siatisti-
cally significant differences were achieved in wmors with a
diameter larger than 4 em (stage 1B2) in overall and disease free
survival. The results were 64% overall survival in the control
versus 835 in the neoadjuvant group. This was due 1o the fac
that, in these cases, all of the patients in the necadjuvant group
were surgically resected (61 cases), while only 85% could be
resected in the control group (48 of 56 cases). The survival rate
of the eight patients with stage B2, that were surgically unre-
sectable, was significatly worse than that for patienis that were
surgically resectable. Also statistucally significant differences
in free discase survival were observed in surgically resected
bulky tumors. In all of the cases a significant decrease in the
number of pelvic failures was achieved. This was due probably
to the downsiaging produced by the use of induction therapy.
In another randomized trial reported by Lee ef al. (24) the 3.5
year discase-free survival rate of stages 1B and 1IB patienis was
819 in the chemotherapy group compared to 695 in the surgery

| arm alone. With these results it is clear that neoadjuvant chemo-
| therapy associated with surgery is a valid and valuable altema-

tive for patients with bulky 1B cervical cancer. {Table [.)

| Among stage 1IB patient an increase in survival was observed
| in those treated with necadjuvant chemotherapy plus surgery

(72%) versus patients treated with chemotherapy plus radio-
therapy (3949 ), and both controls (53% in the surgery control
group and 50% in the radiotherapy control group). This fact
was due to a reduction in pelvic recurrences, especially in the
surgical group. Another remarkable observation was the

| increased operability of patients treated with chemotherapy (68

of 79,89%) compared with the contrel group treated with
surgery alone (50 of 75.67%]).
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Table 1. Current therapeutic alternatives in stage IB2 cervical cancer

Treatment MNumber of SYear Pelvic Distant Selection
Patients survival [5) recurrence (%) recurrence [%)

GOG rial 71

—RT 124 &0 23 11 Neg.nodes

—RT + Tot.Hyst 132 66 23 11 Meg.nodes

DiSaia WM + RT 82 &8 28.5 4.7 Clinically

Buenos Aires frial

—Wit + BT 56 64 23 12 Unselected

—NC + WM + BT &1 84 6.5 6.5 Unselected

RT Rediotherapy WM Werheim-Meigs operation NC Neoadjuvant chematherapy

Similar conclusions were obtained in stage IIIB patients, in
which surgery had betier results. In this trial it was not pos-
sible 1o demonsirate a clear-cut advantage of the combination
of chemotherapy and surgery versus chemotherapy and radio-
therapy. So, perhaps the question that we have enterntained for
a long time concemning patients with cervical cancer and the
possible improved operability could now be answered affirma-
tivelly.

THE LMITING FACTORS OF MNECADILVANT CHEMOTHERAPY

Tumor volume in advanced stages has attracted our interest
since 1987 (25), as well as that of other researchers (26). In our
experience response o neoadjuvant chemotherapy is excellent
in wmors with diameter up to 5 cm, but larger tumors do not
respond as well. Tumors with diameters larger that 9 10 10 cm
respond poorly to neoadjuvant chemotherapy. This is a limit-
ing factor for surgery since in most cases, free surgical marging
can not be obtained. Although controversial, radiotherapy
following chemotherapy could be curative treatment for these
paticnts; in our randomized trial in stage B with umors larger
than 5 cm in diameter radiotherapy achieved improved survival
with respect to the control group, but that difference was not
statistically significant,

Hydronephrosis may be a limiting factor especially when
associated with bilateral sidewall parametnal infiltration. When
it occurs the response and survival diminish significantly.

The presence of lymph node metastases has a great impact on
survival of patients treated with neoadjuvant chematherapy. In
this respect the data from our studies as well as that from the
literature are controversial, Phase 11 trials showed that the inci-
dence of nodal metastases diminished in patients treated with
neoadjuvant chemotherapy. This has been also confirmed by
randomized protocols (26-27), but the presence of nodal
metastases afler neoadjuvant chemotherapy constitutes a very
poor prognostic factor. Zanetta et al. (28) achieved a 35%
complete response rate of nodal metatstases with neoadjuvant
chemotherapy. as well as a survival rate of 66% in stage IB 1o
IIB patients with previous lymph nodes metastases. In the
case of persistance of nodal metastases, the survival was 27.5%,
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which is the same as the result obtained in our randomized
experience with stage 1B patients.

COMCLUSIONS We believe that neoadjuvani chemotherapy can
be used as an altermative treatment in locally advanced tumors or
large localized wmors without nodal involvement. It is neces-
sary 1o use high doses of platinum and bleomycin to achieve a
good tumor response and a satisfactory downstaging. Surgical
treatment after neoadjuvant chemotherapy appears to be the
maost appealing option.
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CARCINOMA OF THE UTERINE CERVIX

Chemotherapy prior to radical surgery in cervical

cancer: can it be justified?

LASZLO UNGAR, M.D.

Depariment of Gynecologic Oncology, Saint Stephen Hospital, Budapes:i

INTRODUCTION Promising results with the use of neoadjuvant
chemotherapy prior 1o radical surgery in the treatment of cervi-
cal cancer have been repeatedly published over the last 15
vears. In spite of the efforis invested into studying the possible
role of this treatment modality, (as it was declared recenily)
has not been clarified: “lis value will not be determined with-
out properly conducted large randomized studies™ (1). Why
did Elfieer (1) mention a “proper” and a “large™ study? He
himself is one who has reported his own results about the
guestion. Did he ever carry out an improper trial? Properdy
conducted “normal size” studies might not be enough 1o clarfy
the question? In my presentation | tried to examine this prob-
lem from the side of the radical surgeon.

CHEMOTHERAPY REGIMEN  Although the use of Platinum
containing chemotherapy regimens in previously not treated

cervical cancer has proven to be effective in about 50-100% of |

cases, and complete or partial response to chemotherapy will
enable surgeons 1o operate on previously technically inope-
rable patients, significant increase in survival has yet 1o be
proven. Sardi et al. (2} in their recent publication suggested o
revise the chemotherapeutic scheme used in some of the trials
published, and it might also be questioned, whether the high
loxicity caused by the cytostatic treatment (probably due 1o
the heterogeneity of the sampling), conspired against the
results. Other studies were criticized by the same author
because of bias in the selection of cases. As it has also been
stated by Sardi er al. (2):**We are convinced that in a neoadju-
vant chemotherapy trial it is essential to administer the cyto-
static scheme at the highest tolerable dose 1o produce the greatest
possible response and thus improve the classical treatment
That is why our scheme is based on the administration of a
normal dose of cisplatin repeated at short intervals, and a high
dose of bleomycin, to achieve the above mentioned objec-
tives.”
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HOW THE SURGICAL PROCEDURE WILL BE INFLUENCED BY HIGHEST
TOLERABLE DOSE OF CHEMOTHERAPY? Since radical surgery is a
decisive part of the treatment, the other fundamental question
is: the limited possibility to study the effectiveness of surgical
treatment modalities. To my experience, the surgical situation
in patients, where the previously unresectable tumor was
dominated by chemotherapy, is different from those, found in
primarily operable cases. In this sense neoadjuvant chemo-
therapy in cervical cancer in stage 1B and up, will mean a new
surgical challenge, with new technical problems, compli-
cations, indications and contraindications. Can this surgical
task be studied?

I5 IT POSSIBELE TO STUDY MEW SURGICAL APPROACHES PROPERLY?
“Classic innovations in medicine usually have been based on a
medical (not surgical) model. A new medication is refined in
the chemistry laboratory and tried first in vitro (i.e. non-living
experiments). It is then tested in the animal laboratory. If it
still appears safe, internal review board approval is sought for
a clinical trial. When this approval is obtained, the protocol is
put into place, with frequent statistical analysis and oversight
for possible unexpected complications. The study is best
designed as a prospeciive, randomized siudy with matched
control subjects. The results are then published in peer-review
literature 10 be duplicated or disputed by others before general
clinical distribution of a drug is considered. Statstical signi-
ficance is generally required for a drug to be considered effec-

| tive. The honest, open sharing of information has been the key

element in medical progress over the centuries.”

Seldom has this pattern been followed in surgical mnovation.
I could not find a single publication dealing with the problems
of radical surgery followed by chemotherapy in previously
inoperable cervical cancer patients. This might be due to the
nature of surgical innovation. Let us try to look at the question
in general:

Early surgeons became famous for innovative methods, but
few followed any scientific process in their carcers. The point
should be obvious. The haphazard application of new surgical
technigues without prior sciemific thought and withouwt the

| accurate data collected 1o verify results does not enhance

progress, and may actually impede it. In fact, although there
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arc many barriers 1o the use of an absolutely pure scientific
method in surgical innovation, basic scientific concems cannot
be forgotten totally without sacrificing both patient safety and
medical progress. In general, because a procedure was done
“this way” in the past does not mean it should be continued.
Changes in indication mandate constanl reconsideration of
common procedures,

On the other hand unlike medicine, surgery is an acute activity
that often demands instant innovation. What “works" in a par-
ticular patient may not be what was scheduled. Although
anatomic variations and disease processes may foil the best
prospective plans of any surgeon, they must not prevent retro-
spective review. The only way 1o study such “essential” inno-
vations is by a retrospective study of procedures found 1o be
useful in similar clinical settings, How different surgeons have
managed similar clinical situations is educational to other sur-
geons and ultimately helpful to patients. If we accept this way
of thinking, we might accept the retrospective analysis of data
collected at this new field of radical surgery.

15 IT POSSIBLE AT ALL TO CARRY OUT PROPERLY CONDUCTED LARGE
RANDOMIZED SURGICAL STUDIES? This type of study is the gold
standard of clinical research. Although it is readily accom-
plished in medicine, however, it is difficult 1o accomplish in
surgery. The reasons are obvious. I different patient groups are
used, was the surgeon the same in every case? Was the tech-
nigue the same in every operation? Much must be accom-
plished before surgical studies are even feasible. For example,
standardization of diagnostic terminology (properly measured
tumor regression and operative finding). No multicentric com-
parisons will ever be accomplished without these first steps,
The same is true for the establishment of long-term follow-up
procedures, the mandatory reporting of complications, and the
full description of procedures writien in a way that allows peer
replication and review. These procedures are more difficult for
surgical procedures than for therapeutic trials of medications,
especially in complex treatment modalities, where surgical
opportunities and problems are created by the neoadjuvant pant
of the treatment.

Because of the acute nature of surgery. the necessity of inno-
vation at times to perform surgery successfully, and the inherent
difficulties in making the pure scientific method adaptable 10
surgery, it may not be possible 1o put every procedure on an

[nstitutional Review Board protocol, and every detail, that |

might be considered as innovation could not be discussed by
scientific  boards.
become routing, if neoadjuvant chemotherapy induced tumor
regression will induce surgical interventions.

Nevertheless, certain procedures  must

OUR EXPERIENCE During the last 4 years a phase 11 clinical tnal
was initiated at the Gynaecological Oncology Service of Saim
Stephen Hospital Budapest. In a homogenous stage 1B cervi-
cal cancer group of patients neoadjuvant chemotherapy (using
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the chemotherapeutic regime published by Daorine et al. (3) fol-
lowed by radical hysterectomy was planned, with the aim 10
assess the acceptability, unsuspected complications, possible
survival benefit (compared to historical controls) of the pro-
cedure. 70 patients were enrolled into the trial. On day one
and 21 the same dose of chemotherapy (cisplatin 50 mg/m’,
vineristin 1 mg/m’, mitomycin-C 10 mg/m’ and, bleomycin
15 mg) was given. Radical surgery was planned for the 35th
day of treatment. Clinical response 1o chemotherapy was not
different from those reported in the literature. (Overall response
rate was 70%, with a complete response rate of 20%.) 4
patients out of 70 progressed during treatment, and surgery
wias abandoned in these cases. The trial is in progress, and sur-
vival data were too early 1o evaluate. Some surgical conclu-
sions however can be withdrawn from the experience of these
CASES.

conclusions The conclusions are typical for the surgical
clinical trials in general, demonstrating the difficulties of inter-
preting such resulis.

I. Pathologic complete response was found in 10 patients,
where clinical response was detected as partial. We must point
out, that intraoperative finding was not more accurate in pre-
dicting pathologic complete response, than the clinical exa-
mination prior io surgery, Scary tissue adherent to the large
vessels, pelvic sidewall, sciatic nerves was a frequent intra-
operative finding even in pathologically negative cases.

2. Scary adherent tissue from the obturator fossa in about 209
of cases was not possible to remove completely without the
removal of the intrapelvic branches of the hypogastric anery
and vein. This procedure did increase the operating time,
bloodloss and the number of patients with the need of inten-
sive care unit.

3. Bilateral removal of the hypogastric vessels is possible
without significant increase of the complication rate. compared
to the unilateral procedure.

4. Bilateral hypogastric vessel removal plus the ligation of the
inferior mesenteric anery at paraaortic block dissection pro-
duced transient hypoxic colitis, with diarthea, pelvic pain and
fever in one of our patients. This symptom lasted 2-3 weeks.
We do not recommend the simulianeous ligation of these three
arteries.

5. Wertheim patients following chemotherapy tolerated less
bloodloss, and needed more blood transfusion than not pre-
treated patients. (However we must bear in mind, that the his-
torical control group of patients were not selected from the
same stage of the disease. )

6. Partial or total removal of urinary bladder and ureteric re-
section., with some form of reconstruction might become




Ungér L.
necessary if this rreatment modality 15 used. In our expenence

the need for such procedure is not fully forsecable.

In conclusion: the retrospective evaluation of radical surgical |
procedures, and the refinement of lechniques based upon these
examinations is mandatory,

REFEREMCES

1, Elliott P. Int J Gynaecol Obstet, 1996,

2, Sardi J, Giaroli A, Sananes C, Rueda NG, Vighi 5, Ferreira M, Basiardas
M, Paniceres G, di Paola G, Randomized wrial with neoadjuvant chemothera- |
py in stage 1B squamous carcinoma cervis uten: an unexpected therapeuatic |
management. Int 1 Gynecol Cancer 1996; 6835,

3. Dottino P, Plaxe 5, Beddoe A, et al. Induction chemotherapy followed by
radical surgery in cervical cancer. Gynecol Oncol, 1991; 4007,

SUGGESTED REFEREMNCES

Ballon SC, Berman ML, Lagasse LD, Petrelli ES, Castaldo TW, Survival
after extraperitoneal pelvic and parasortic lymphadencctomy and radiation
therapy in cervical carcinoma. Obstet Gynecol 1981 57:90.

Battagha F, Scambia G, Rossi S, et al. Epidermal growth factor receptor in
human hrcast cancer correlation with steroid hormone receptors and axillary
Iymph node involvement. Eur § Cancer Clin Oncol 1988; 11:1685.

Benedetti Panici P, Scambia G, Greggi 5. Di Roberto P, Baiocchi G, Mancuso
8. Neoadjuvant chemotherapy and mdical surgery in locally advanced cervical
carcinoma: A pilot study. Obstet Gynecol 1988; 71:344,

Chauvergne J, Rohart J, Herton J, ¢t al. Randomized phase 1M1 trial of neo-
adjuvant chemotherapy + radiotherapy vs, radiotherapy in stage 1B, [ carci-
noma of the cervix: a cooperative study French Oncology Centers. Proc Am
So¢ Clin Oncol 1988; 7:136,

Choo ¥, Choy T, Wong L, Ma H. Potentiation of radictherapy by cis-
platinum in advanced cervical carcinoma. Gynecol Oncol 1989, 32:159,

Coldman A, Elweod J. Examining survival data. CMA J 1979 121: 1065,
Deppe G, ed. Chemotherapy of Gynecologic Cancer. New York, 1984:68,

Friedlander M, Atkinson K, Coppleson J, et al. The inegration of chemo-
therapy in locally advanced carcinoma of the cervix oteri. Gynecol Oncol
1984; 19:1.

Jolles B, Long term results of treatment of carcinoma of cervix. Br J Obstet
Gynaecol 1980; £7:35.

Kaplan E, Meier P. Non parametric esiimation for incomplete observations, J
Am St Assoc 1958 53:45.

Kato H, Torigoe T. Radioimmunaassay for tumaor antigen of human cervical
sqquamaous cell carcinoma. Cancer 1977; 41: 1621,

| Kirsten F, Atkinson KH, Coppleson JVM, et al. Combination chemotherapy

fodlowed by surgery or rdiotherapy in patients with locally advanced cervical
cancer, Br ) Obstet Gynaecol 1987, 94:583,

Kim D, Moon H, Kim K, Hwang Y, Cho 5, Kim 5. Two-vear survival: Pre-
operative adjuvani chemotherapy in the treatment of cervical cancer Stages 1B

| and 11 with bulky tumor. Gynecol Oncol 198%; 33:225,

Kottmeier HL. Annual Report of the Results of Treatment in Gynecologic
Cancer, Stockholm: Inernational Federation of Gynecology

Peto B, Pike M Armitage P, et al. Design and analvsis of randomised clinical
trials requiring prolonged observation of each patient. 11 Analysis and examples.
Br J Cancer 1978; 35:1.

Petterson F, ed. Annual Repont on the Results of Treatment in Gynecological
Cancer Vol. 20, Stockholm, 1991,

Piver M, Barlow J, Vongrama V, Blumenson J. Hydroxyurea as a radiation
sensitizer in women with carcinoma of the cervix wien. Am J Obsiet Gynecol
1977 129:379,

Piver M5, Rutledge F, Smith JP. Five classes of extended hysterectomy for
women with cervical cancer. Obstet Gynecol 1974; 44:265.

Rustin G, Newlands E, et al. Cisplatinum, vincnisting, methotrexate and
bleomycin as irutial or palliative chemotherapy for carcinoma of the cervix.
Eur I Gynecol Cincol 1957, 8233,

Sardi I, D Pacla G, Sanancs C, ¢ al. A possible new trend in the management
of carcinoma of the cervix uten. Gynecol Oncol 1986, 25:1391.

Sardi J, D Paola G, Giaroh A, Sananes C, Burlando S, Rueda NG. Four
vears' expencnce in the treatment of carcinoma of the cervix Uteri with neo-
adjuvant chemotherapy. In: Burghardt E, Monaghan JM, eds. Clinical
Obstetrics and Gynecology, London: Bailliere Tindall, 1988: 1037,

Souhami L, Gil R, Allan 5, et al. A randomized trial of chemotherapy fol-
lowed by pelvic radiation thempy in stage 1Ib carcinoma of the cervix. J Clin
Oncol 1991 %4970

Souhani L. Cil R, Allan S. Randomized mial of neoadjuvant chemotherapy
followed hy pelvic radiotherapy versus radiotherapy alone in Stage [1E carci-
noma of the corvix {Absir). Proc Am Soc Clin Oncol 1988; 7:538.

Stehman F, Bundy N, Keys H, et al. A randomized mal of hydrosyures vs.

misonidazole adjunct to radiation therapy in carcinoma of the cervix. Am J
Ohster Gynecol 1988; 159:87,

Stehman F, Bundy B, DiSaia P, et al. Carcinoma of the cervix treated with
radiation therapy L. A multivariate analysis of prognostic vanables in the
Gynecologic Oncology Group. Cancer 1991; 67:2776.

Thomas G, Dembo A, Fyles A, et al, Concurrent chemoradiation in advanced
cervical cancer, Gynecol Oncol 195K, 38:446,

Wong L, Choo Y, Choy D, et al. Long term follow up of potentiation of
radiotherapy by cisplatinum in advanced cervical cancer. Gynecol Oncol 19849,
351391,

World Health Organization. WHO Handbook for Reporting Results of Cancer
Treatment, offsct publication no 48, Geneva: WHO, 1979; 16,

1998 Namadgydszal Orkaldgio 2. 202-204




CARCINOMA OF THE OVARY

The role of adjuvant radiation therapy in
the management of ovarian malignancies

PETER. BLAKE, M.D.
Civnaecology Unir, The Roval Marsden NHS Trust, London

INTRODUCTION  [n considering the role of radiotherapy as an
adjuvant to surgery or chemotherapy it is necessary to group
ovarian malignancies as epithelial carcinoma, germ-cell tumours,
sex-cord stromal tumours and very rare conditions such
as sarcoma or lymphoma of the ovary.

EPITHELIAL CARCINOMA By far the largest group of ovarian
malignancies is epithelial carcinoma, These tumours range
from those with a very good prognosis, such as borderline
carcinoma of the ovary, to those with a poor prognosis, such
as serous cystadenocarcinoma and the relative proponions of
these different prognostic types in reported series can make
comparison difficull, However, by far the most importam
prognostic factor is the stage of disease and the bulk of
tumour remaining in the patient after surgery. In reviewing
reponed senies 1t becomes apparent that the surgical procedures
used to stage the patient. the taking of pentoneal washings,
sub-diaphragmatic and nodal biopsies vary, as does the
amount of “de-bulking” achieved. This variation in the accuracy
of staging may have a major impact on the interpretation of
results just as the effectiveness of 'de-bulking” does.

Radiotherapy may be used as an adjuvant 1o surgery alone in
patients in whom de-bulking has been thorough, or it may be
used as adjuvant “consolidation” therapy in responding patients
following surgery and chemotherapy,

Although the FIGO staging sysiem defines four stages and ten
substages of disease, the biggest break in prognosis occurs
between there being no peritoneal involvement (Stage la and
Ib) and there being wmour on the periloneum or in asciles.
Once the peritoneum is involved the whole of that membrane
both pelvic and abdominal, must be considered to be at risk,
Therefore, radiotherapy to the pelvis alone is inappropriate and
iff radiotherapy is 10 be used a technigue should be used that
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can treat the entire peritoneum. To achieve this radiotherapy
may be delivered by external beam treatment or by the intra-
peritoneal instillation of a radioisotope.

Experience has shown that radiotherapy is a valuable palliative
treatment for localised ovaran wmour masses, especially
those causing pain or bleeding in the pelvis, and lasting mea-
surable responses can be obtained. However, the radiation dose
that can be delivered 1o the pelvis (60Gy) is considerably
higher than that tolerated by the upper abdominal organs such
as the kidney (20Gy), the liver (30Gy) and the small bowel
(45Gy). This limitation on dose in the upper abdomen s such
that there can be hope of erradicating only the most minimal
microscopic burden of wmour at this site unless the radiation
can be targetied by using a radioisotope attached to a mono-
clonal antibody, a technique which is still very much at the
rescarch stage (1)

EXTERMAL BEAM THERAPY FOLLOWIMNG SURGERY The carliest and
best reported experience in using extemal beam radiotherapy
following surgery was that of the Princess Margaret Hospital,
Toronto. Their first finding was of the lack of value of pelvic
radiotherapy alone and they recommended that if radiotherapy
wias 1o be used then the target volume should include the
whole of the abdomen and pelvis 1o encompass the entire
peritoneal surface (2).

Their second finding was that radiotherapy was incflective if
the abdominal disease was anything more than microscopic
and if the residual disease in the pelvis was >2cm in diameter.

Their third finding was that patients could be divided into low,
intermediate and high risk groups on the basis of the tumour
histology, the residual discase and the stage of disease.
Abdominopelvic radiotherapy appeared to benefit those in the
intermediate group, as those in the low risk group did well
with no adjuvant treatment and those in the high risk group
farcd badly whatever the treatment (3).

In this group of patients with intermediate risk factors radio-

therapy appeared 1o be more effective than chemotherapy with
chlorambucil. This finding is interesting but is really of
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historical interest only as modern chemotherapy would include
a platinum compound or a taxane or both.

Their fifth finding was that the ‘moving strip” technique,
which they used initially and which delivered a higher biological
dose to the abdomen, was no more effective than an open-field
technigue and was associated with a higher complication rate.
In addition this technique ook 1en weeks and was very resource-
intensive.

In conclusion it has been shown that abdomino-pelvic radio-
therapy can cure some cases of ovanan carcinoma. However,
these must be of favourable histology and with microscopic
disease only in the abdomen and small deposits only in the
pelvis. The radiotherapy is very limited by normal tissue
tolerance and may be tolermed badly by the patient either
acutely or in terms of late damage, to the bowel in panicular.
It has not yet been clearly shown that in this group of patients
radiotherapy is superior to modem chemotherapy.

EXTERMAL RADIOTHERAPY AS COMNSOLIDATION AFTER SURGERY AND
CHEMOTHERAPY Much the same conclusion can be reached when
looking at the role of radiotherapy after chemotherapy following
initial debulking surgery. Not only is it important that only
microscopic disease remains after chemotherapy but the initial
pre-chemotherapy bulk of disease is also imporiant. Morcover,
secondary debulking after chemotherapy seems not o benefit
prognosis (4).

In these patients there are two further problems. The first is 10
define the response to chemotherapy. IF the same criteria are
adopted as for patients receiving radiotherapy after surgery
alone then the response assessment should be at laparotomy
taking the same biopsies as would be taken for initial staging,
a process that worsens the morbidity of radiotherapy. The
sccond problem is that the risk of radiotherapy-induced
haemotological toxicity is higher in patients who have
received chemotherapy than in those who have not,

In some series a group of patients can be identified who may
benefit from post-chemotherapy radiotherapy (3). It comprises
of those patients who underwent complete or near complete
initial debulking and who then showed a complete clinical
response 10 chemotherapy with either no residual discase or
microscopic discase only. These patients should not have
undergone more than six cycles of chemotherapy or extensive
secondary surgery. In order to avoid major bowel and haema-
tological toxicity the radiation dose to the abdomen should
not exceed 22.5-25Gy and that to the pelvis 45Gy. However,
in other series no benefit 1o post-chemotherapy radiotherapy
has been shown (6).

Finally, whilst adjuvant abdomino-pelvic radiotherapy may
benefit this small group of patients, the impact of more effective
second-line chemotherapy on survival is not yet known.

INTRAPERITONEAL RADIOTHERAPY  Intraperitoneal instillation of
colloids of radioactive gold and of phosphorous have been
used sporadically for many years. Because of the very superfi-
cial penetration of the radiation from these substances only
microscopic disease or nodules of less than a few millimetres
could be treated. In addition, whilst external radiotherapy
treats the abdominopelvic lymph nodes in addition to the peri-
toneum, radioactive instillations provide only a small dose 1o
lymph nodes. Radioactive gold emits gamma rays in addition
to beta rays and is therefore more hazardous 1o staff and more
toxic to the patient. As a consequence radioactive phosphorous
is the isolope that is used.

There are no randomised studies of radioactive phosphorous
versus no adjuvant treatment in early stage disease, The only
randomised studics have compared radioactive phosphorous 1o
chemotherapy and, to date, no difference is seen between these
two treatments in effectiveness but the toxicity of radioactive
phosphorous to the bowel is higher. Furthermore intraperitoneal
therapy is contraindicated in the presence of adhesions, bulk
disease and involved retroperitoneal lymph nodes (7).

A new approach that is still under research is the instillation of
a radioisotope linked to a monoclonal antibody that is 1aken
up by ovarian cancer cells. Early work with non-randomised
patients has shown an improved survival for patients with no
residual disease after surgery and chemotherapy compared 1o
historical series. However, a randomised trial is needed and it
is not clear how much the radicisotope influences response as
the antibody itself could have anti-tumour activity (8).

GERM-CELL TUMOURS Germ-cell tumours are often extremely
sensitive 1o radiotherapy, dysgerminomas more 50 than teratomas
and, historically, cures were obtained with radiotherapy after
surgery. However, whereas metastases from male germ cell
tumours are largely confined to the lymph nodes, limiting the
radiotherapy volume to the pelvis and para-aonic strip, in the
female the peritoneum may be at risk if there is transgression
of the ovarian capsule by tumour and therapy then has o be
directed at the whole abdomen and pelvis.

Germ-cell tumours are also extremely sensitive to platinum-based
chemotherapy and single agent platinum may be appropriate for
carly stage dysgerminoma whilst multi-agent chemotherapy is
confined 1o those with more advanced discase or teratoma.
Single agent cisplatin does not appear to prejudice fenility and
even multi-agent chemotherapy may be followed by a successful
pregnancy. This is in contrast to radiotherapy which incvitably
causes sterility. Effectively, the advent of platinum-based chemo-
therapy has confined radiotherapy 1o a role in palliation for
those few patients who cannot be cured by chemotherapy,

SEX-CORD STROMAL TUMOURS ‘The commonest of these
tumours is the granulosa cell wmour which is, nevertheless,
J extremely rare, There is no clear evidence that either radiotherapy
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or chemotherapy enhance survival over that obtained by surgery
alone. Tumours should be removed surgically even when re-
current and radiotherapy or chemotherapy reserved  for
unresectable disease, preferably as part of a clinical trial. Anec-
dotally, granulosa cell tumours are said to be of moderate
radiosensitivity. However, progression of unirradiated discase
may be extremely slow and radiotherapy should probably be
reserved for masses that are symptomatic.

OTHER TUMOURS The ovary may be involved as a site of meta-
stasis from tumours elsewhere, notably carcinoma of the stomach
and of the breast. Treatment should be that dictated by the pri-
mary tumour and local radiotherapy to symplomatic masses
may be palliative. Much more rarcly the ovary may be in-
volved by lymphoma, and reatment should be as dictated by
the cell-type and distribution of disease, usually by chemo-
therapy.

Finally the ovary may be involved by a very rare primary
tumour = sarcoma, Usually this is a malignant mixed Mullerian
tumour although other sarcoma types may arise. There is no
evidence that radiotherapy, or indeed chemotherapy, plays any
part in extending survival and these tumours have a poor prog-
nosis. Nevertheless adjuvant pelvic radiotherapy is often given
following resection of early stage disease in the belief that this
reduces the incidence of troublesome local recurrence.

comMclusioN The role for radiotherapy as an adjuvant in the
management of ovarian malignancies would appear 1o be a
small one. There may be a small defined group of patients
with minimal epithelial umour burden either afier surgery or
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after chemotherapy whose survival may be extended by whole
abdominal radiotherapy or possibly by antibody-directed radio-
therapy. However, the superiority of this over newly developing
chemotherapy has to be proven. Although used as an adjuvant
o surgery in sex-cord stromal tumours and sarcomas this role
remains unproven and granulosa cell wwmours should probably
be managed surgically. Germ cell tumours should be managed
by chemotherapy except for end-stage disease where radiotherapy
has a proven role as a local reatment for palliation as it does
for other tumour types.
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CARCINOMA OF THE OVARY

Radiation therapy in ovarian carcinoma

CARLOS F. DE OLIVEIRA, M.D.

Gynecologic Service, University Hospital of Coimbra, Coimbra

INTRODUCTION  [n many weslemn countries, ovanan cancer is the
most common cause of death in women with gynecological
malignant tumors. Epithelial ovarian cancer accounts for 90%
of all malignant ovarian tumors, and only 30% 10 40% of
these are limited 1o the pelvis at initial diagnosis (1). More
than two-thirds of patients present discase involving the
abdomino-pelvic cavity and 25% of the patients are found to
have upper abdominal involvement after appropriate staging
procedures (2). Ovanan cancer disseminates over serosal sur-
faces and remains confined to the abdomino-pelvic cavity for
most of its natural history. This dissemination pattern pre-
sents a major problem in the management of this malignancy
with radiation, because treatment of the entire peritoneal cavity
is required to encompass the wmor volume. For patients with

carly ovarian cancer, the S-year survival rates are low, ranging |

from 50% to 75% for stage | discase and 25% to 55% for
stage Il disease. One important reason for the low cure rates in
this subgroup of patienis is that many patients have occult
metastases in other areas of the abdomen, such as diaphragm,
paraaortic nodes, the omentum, and other pelvic and abdo-
minal peritoneal surfaces (1),

Opumal cytoreductive surgery when possible, followed by cis-
platin based chemotherapy remains the primary treatment for
maost of the patients diagnosed with epithelial ovanan carcinoma.
Although these combination regimens have produced high
clinical response rates in patients with stage [l and IV disease,
pathological complete response rates as documented by nega-

subject. Controversy arises from several factors, including the
early use of inappropriate techniques and doses of radiation
and the selection on inappropriate patients such therapy (4).
To be of curative benefit in ovarian cancer, radiation therapy
must encompass the sites in which disease is most likely 10
recur postoperatively. Techniques that encompass the whole
peritoneal cavity, rather than just the pelvis or lower abdomen
alone, are likely to be most beneficial. The dose of radiation
that can be safely delivered 1o this large volume 15 low in
comparision to that considered necessary to eradicate mosi
solid wmors, Thus, it is expected that abdominopelvic radiation
therapy would benefit only patients in whom the volume of
residual tumor remaining postoperatively in the upper abdomen
is microscopic (4). Several possible mechanisms may help
explain the failure of radiation therapy to control bulky residual
disease, the first one being the relatively low dose of radiation
that can be safely delivered, due to the limited tolerance of the
bowel, kidney and liver. The second mechanism is the possible
development of cross-resistance to radiation of the chemothera-
peutically treated residual tumor (5),

| In selecting patients with early stages disease who are appro-

tive second-look laparotomy are only 30-40%. Another 20- |

50% of paticnis with a negative second-look laparotomy will
eventually recur (3). Advances in cytoreductive surgery and

postoperative chemotherapy, in the last decade, reached a |

plateau. In such circumstances we are faced with the need to
take other therapeutic decisions.

RADIATION THERAPY The use of radiation therapy in the
management of ovarian cancer continues 1o be a controversial
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priate for abdominopelvic radiation therapy, the amount and
site of residual disease and the wmor grade are strong determi-
nants of successful outcome. The | Dembo progrostic model”
for epithelial ovanan cancer took into account these prognostic
factors and defined three groups: a low-risk group, an interme-
diate-risk group and a high-risk group. This classification of
patients is currently used in Toronto to select patients for radi-
ation therapy and 1o understand their oulcome afier treatment
{Table 1.) (4). According the Toronto data (4), patients in the
low-risk category receive no additional therapy. Those in the

Table 1. ,Dembo prognostic model” for epithelial ovarian
cancer. Adapted from Thomas and Dembo (4)

LW RISK: Stage |, RD=0,Gr 1
INTERMEDIATED RISK:  Stoge |, RD=0D, Gr 2,3
Sioge ll, RD=0, Gr 1, 2, 3
Sioge Il, RD<2 cm, Gr 1,2
Stage lll, RD=0 or <2 em, Gr 1
HIGH RISK: Siage Il, RD<2 cm, Gr 3

Stage lll, RD=0 or <2 cm, Gr 2,3

IRD = Residual disease: Gr = Grade)
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intermediate-risk category, in whom abdominopelvic radiation
therapy is most appropriate as the sole postoperative treatment
method, showed a 10-vear disease-free survival of 67%. On
the other hand patients in the high-risk category, receiving the
same radiation therapy, presented only 20% 10-year disease-
free survival,

RADIATION TECHMIGQUE Scveral techniques delivering radiation
1o the entire peritoneal cavity have been developed. The two
most commonly used are the moving-strip technique and the
open field technique. In the moving-strip technigue a small pan
of the abdomen is sequentially irradiated every day. The du-
ration of the entire treaiment course is approximately twice
that of the open field and, theoretically, the prolonged
treatment course might allow accelerated proliferation of tumor
and possible reappearance of tumor metastases from the
untreated area of the peritoneum back to the previously treated
arca (4). In the open field technigue the whole volume is treated
every day. Dembe et al. (6) compared these two technigues and
the S-vear survival rates were indistinguishable between the
two treatment arms and the acute toxicity was also similar.

According to Thomas and Dembe (4) an optimal therapeutic

ratio might be achieved with abdominopelvic irradiation if the |

following technical principles were followed:

|. The entire peritoneal cavity is encompassed using an open |

ficld technigue.

2. No liver shielding is used, thus ensuring an adequate dose |

to the right hemidiaphragm,.
3. The upper abdominal dose should not exceed 22.5-28 Gy in
100-120 Gy daily fractions.

ing the renal dose to 18-20 Gy,

220 Gy fractions.

6. Parallel opposing portals are used, with each field treated |

daily o minimize the dose per fraction employed. The beam
energy must be sufficient 1o ensure a dose vanation of less
than or equal 1o 5%.7

EARLY OVARIAN CANCER The carly stages of the disease, which
account for approximately 30% of vearly reporied cases, rep-
resent theoretically the subset of ovarian cancer patients with
better prognosis. Overall, patients with stage I discase have an
excellent long-term prognosis, usually more than 80% S-year
relapse-free rates. Stages 1A or IB wmors with poorly differen-
tiated histology, siage IC as well as stage 1l disease represemt
unfavorable prognostic categories associated with high-risk of
relapse in the abdominal cavity (4, 7). Frequent recurrences in
the peritoneal cavity have led o various postoperative thera-

pies. Among the several technigues the most often used are |

chemotherapy, external beam radiation therapy 1o the whole
abdomen, or intraperitoneal installation of a radiocolloid.

Radiation in ovarian cancer

| RADIATION THERAPY VERSUS CSERVATION In the Princess Margaret

Hospital study (9) patients with stage la discase were rando-
mized to receive postoperative pelvic radiation therapy or obser-
vation, There was no benefit in survival or prevention of re-
lapses for patients receiving pelvic radiation. Abdominopelvic
radiation therapy has not been the subject of a phase 111 trial in
patients with stage la disease, although some studies have
included a few of these patients.

RACHATION THERAPY VERSUS CHEMOTHERAPY Various studies have
been made in an attempt w compare the relative effectivencss
of abdominopelvic radiation therapy versus combination pla-
tinum-based chemotherapy in intermediate-risk patients. The
randomized clinical trails were unable 1o be complete, possibly
as a result of strong investigator bias or the widely divergeni
treatment methods. Patient accrual was difficult and the studies
were closed before completion (4).

Thomas and Dembe (4) coneluded that there are no firm data
on which to base a preference for cither radiation therapy or
platinum-based combination chemotherapy for intermediate-

| nisk patients,

Chiara er al. (7) conducted in lialy a randomized clinical wrial
comparing cisplatin plus cyclophosphamide versus whole
abdominal radiotherapy in high-risk early-stage ovarian cancer
patients, The study was prematuraly closed because 63% of all
patients in the series were treated with chemotherapy. The 5-
year survival was T1% and 53%, while relapse-free survival
was T4% and 50% for chemotherapy and whole abdominal

! radiotherapy respectively. The differences were not statistically
| significant. but a shori-term chemotherapy, including cis-
4. Renal damage is avoided by partial kidney shielding, limit- |
| abdominal radiotherapy.
5. The true pelvis is boosted to a total dose of 45 Gy in 180- |

platin, appears (o be a safe treaiment in comparison whole

The M.D. Anderson Hospitaf randomized trial (8) involved
stage 1, 11 and I patents. Abdomino-pelvic radiation was
compared with 12 cycles of melphalan. All patients had
neither gross residual disease nor discase < 2 em in diameter.
No survival difference was detected with 5-vear survival rates,

| which were 71% in one arm and 72% in the other.

RADIATION THERAPY VERSUS CHEMOTHERAPY AMD RADIATION THERAFY
The Princess Margarer Hospital (%) conducted a randomized
trial comparing abdomino-pelvic radiation to pelvic radiation

| plus chlorambucil. The rial mvolved patients with stages b,

1T or HT asymptomatic. The results didn’t show any significan
overall difference with a 5-year survival rate of 60% in the
abdominal radiation arm versug 43% in the chlorambucil arm,
However, when the analysis was confined 1o those who had a
hysterectomy and bilaeral salpingo-oophorectomy, the diffe-
rence was significam (p<{L02}, with a 5-year survival raie of
785 in the abdominal radiation arm versus 51% in the chlor-
ambucil arm.

In the Nationaf Cancer Institute of Canada Clinical Triafs
Group (10) patients, with stages 1, HA | high-nsk™ ovanan car-
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cinoma and 1B, NIO (disease confined 10 the pelvis), were ran-
domized either to abdominal radiotherapy, to melphalan or 10
intraperitoneal chromic phosphate (“P). All patients were ini-
tially treated with pelvic radiotherapy. No significant diffe-
rence was observed between the three arms. The S-year survival
was 62% in the abdominal radiotherapy arm, 61% in the
melphalan arm, and 66% in the chromic phosphate arm.
Conceming the disease-free survival melphalan had a margi-
nally significantly superior disease-free survival experience
compared with abdominal radiotherapy (p=0.015)

The Danish Ovarian Cancer Group (11) performed a rando-
mized study of early epithelial ovarian cancer (stages Ib, Ic and
I1}, comparing the adjuvant effect of whole abdominal radio-
therapy with pelvic irradiation plus cyclophosphamide.
Overall survival did not significantly differ between the two
regimens. 4-year survival for patients treated with whole
abdomen radiotherapy was 63% and 55% for patients treated
with pelvic radiotherapy and cyclophosphamide. Recurrence-
free survival was also equal for the two treatments. In this
study the irradiation volume was exactly the same as in the
Toronto tnal, so the lack of difference cannot be explained by
a too small irradiation volume.

ADVAMNCED OVARIAN CANCER

RADIATION THERAFY FOLLOWING SURGERY AND CHEMOTHERARY Despile
combined treatment approaches, the survival raies in advanced
stage ovarian cancer have shown little improvement in the last
decade.

The benefit of radiation therapy as an adjuvant to chemothera-
py in advanced stage ovarian cancer has not been clearly
defined. Arian-Schad er al. (5) reported a retrospective study
concerning 20 patients with FIGO stage 111 epithelial ovarian
cancer who had undergone maximum cyloreductive surgery
and a combination platinum-based chemotherapy and were
treated with irradiation to the abdomen and pelvis fol-

lowed by a pelvis boost. The 3-year overall survival is corre- |

lated with the amount of residual disease. It was 100% for
patients with no residual discase, 66.7% for = 2 em, and
26.7% for those with > 2 cm residual disease. This approach
appeared o be most effective in patients with no visible disease
after initial surgery.

Calkins er al. (12}, from the Johns Hopkins Hospital, showed
the results of a phase 11 study, in patients with stage 111 discase,
using a new technique — the delayed split abdominal irradia-
tion or DSA. This technique was designed 1o accomplish two
goals: first, to enable treatment of the entire peritoneal cavity
and the pelvis on a single treatment day without undue acule
morbidity and second, 1o deliver an adequate tumoricidal
fractional dose of radiation, 1.5 Gy to the upper abdomen and
2 Gy to the pelvis. This was accomplished by dividing the
abdomen into upper and lower halves treating the two fields
separately with at least 6 hrs between fractions. The survival
advantage from this siudy is difficult 1o determine in a non-
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randomized review, but the DSA irradiation 15 an acceptable
technigue for delivering a high fractional dose of radiation to
the entire peritoneal cavity.,

In a pilot study King er al. (13) assessed the feasibility of con-
comitant whole abdominal irradiation and intraperitoneal cis-
platin chemotherapy in paticnts with advanced ovarian
cancer. They concluded that this combination of radiotherapy
and intraperitoneal chemotherapy confers no therapeutic advan-
tage on patient with large residual disease and is more 1oxic
than standard chemotherapy or radiation therapy regimens
alone.

Other reported series have included patients with different
surgical and chemotherapy treatments and vaned cnitena for
evaluation of response. Moreover range of radiation technigues
and dose have been employed. This lack of uniformity including
the different sequences of therapeutic modalities applied con-
tributes 1o the variations in treaiment results. Prospective
randomized mals comparing post-surgical use of chemotherapy
alone with chemotherapy plus radiation are still lacking.

RADIATION THERAPY AFTER SECOMND-LOOK LAPARCTOMY A sccond
laparotomy is performed afier completion of chemotherapy that
usually requires 610 8 months. The merits of second-look
laparotomies and further therapy are debatable. Some authors
believe that the lack of acceptable treatment aliernatives for
patients with positive findings eliminates the need for this
procedure. Second-look laparotomies in patients who are clini-
cally free of disease are pathologically negative in 23% 1o 49%
of cases (14). Recurrence rates afier negative second-look
laparotomies in ovarian cancer patients range from 5.9% to 50%
{14}, Therelore, it 1s believed that further consolidative therapy
is needed in patients with negative second-look laparotomics,

Menczer er al. (15) from lsrael, compared the outcome in two
non-randomized groups of ovarian cancer patients in complete
clinical remission who had minimal or no residual discase at
second-look laparotomy. One group was treated afier the reex-
ploration with cisplatin intraperitoneal chemotherapy, the
other one with abdominopelvic irradiation. The data of this
study seem 1o suggest that the survival and the progression
free interval duration of patients in complete clinical remission,
who, subsequent 1o second-look laparotomy, were treated with
imraperitoncal cisplatin chemotherapy are better than the ones
of such patients treated by abdominopelvic irradiation.
This difference was statistically significant only in patients
with a negative second-look laparotomy:,

In a California phase I study (16) the authors evaluated the
role of whole-abdominal radiotherapy for patients with mini-
mal residual wmor documented at laparotomy following
initial surgery and adjunctive cisplatin-based chemotherapy.
The results of this study were discouraging. Despite completion
of the planned course of radiotherapy in 14 of the 16 treated
patients, the overall median progression-free interval was only
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9 months. Survival afier documentation of progression was
short.

The Swisy Group for Climical Cancer Research (SAKK)
decided in 1985 to study the feasibility and efficacy of whole
abdominal irradiation after shori-course chemotherapy (17}
Their aims were 10 induce a high number of pathologically
verified complete remissions with surgery plus 4 cycles of cis-
platin and melphalan and to prevent relapse with whole
abdominal irradiation in a target population of patients in
remission. The study concluded that whole abdominal irradi-
ation as a consolidation treatment can neither prevent relapse
in patients with pathological or clinical complete response,
nor be used as an efficient salvage treatment for patients with
microscopic residual disease after melphalan and cisplatin, The
whole abdominal rradiation was hardly feasible as a consoli-
dation treatment for the majority of the patients in remission,
even after a short-course chemotherapy.

Two randomized trials, published recently, try to clarify the
role of the whole abdominal radiation afier second-look in
ovarian cancer patients responding 1o surgery and chemotherapy.
The halian group (18) presents the results of a randomized
study in which advanced ovarian cancer patients with patholo-
zically confirmed complete response or with minimal residual
disease afier second-look (<2 cm) were treated with whole
abdominopelvie radiotherapy or with three addinonal courses
of the same chemotherapy that induce the responsc. With a
median follow-up of 22 months the analysis of the results
shows: the disease progression was observed in 11 of
20 patients (55%) treated with radiotherapy and in 6 of 21
patients (28.5%) wreated with chemotherapy (p=0.08); the dis-
case-related deaths occurred in 9 patients in the radiotherapy
arm (43%) and in 3 patients ( 14.25) in the chemotherapy am
ip=0.02). In conclusion the chemotherapy was more effective
than radiotherapy in controlling disease progression afier
surgery and front-line chemotherapy in patients with no or
minimal residual discase at second-look.

The second trial comes from the North Thames Ovary Group
Sty (19) with the aim of determining, in a randomized tnal
of advanced ovarian carcinoma, whether consolidation therapy
with whole abdominal radiotherapy after chemotherapy
improves survival and disease-free survival compared with the
same continued chemotherapy (5 courses of carboplating. All
patients received, before response evaluation, and after initial
surgery, five monthly courses of carboplatin. The data reporied
don’t show any significant difference between both groups,
concerning overall survival or progression-free survival. There
wis also no difference in survival among patients in whom no
residual disease was found at second-look.

SALVAGE RADIATION THERAFY  Patients with advanced and re-
current ovaran carcinoma conlinue o pose a therapeutic
challenge and demenstraie a need for evaluating alternative
treatment modalities to improve on the existing low survival
rates.
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To evaluate the role of whole abdomen radiation therapy with
a pelvic boost as a salvage therapeutic modality, Reddy er al,
(3} treated patients with ovarian carcinoma who had failed ini-
tial systemic chemotherapy. The 4-year actuarial survival and
recurrence-free survival rates for the entire group of 44 patienis
were 23% and 22% respectively. The survival and the re-
currence-free survival rates for the group with microscopic re-
sidual discase at 37% and 42% were significantly better than
those for patients with macroscopic residual discase at 9% and
3%, respectively. The whole abdomen radiation therapy with a
pelvic boost is feasible as a salvage therapeutic modality with
minimal acute and late toxicity. The data suggest that this
method of treatment is effective in management of patients
with minimal residual discase (20).

In another study from the Fox Chase Cancer Center, in
Pennsylvania (21}, 33 patients with recurrent ovanan cancer
were irradiated 1o 47 sites {pelvis, abdomen, chest, brain, etc.).
Abdominopelvic fields were not designed to cover the whole
abdomen but were tailored 1o include the gross tumor volume
with additional margin to irradiate the planning target volume
adequately. For the entire group, the complete symptomatic
response was 519, and the overall symplomatic response was
70% . This is the first published analysis to evaluate the palli-
ative efficacy of radiotherapy rigorously among a group of
patients whose initial care included agressive debulking
surgery and cisplatin based chemotherapy. The analysis
concluded that durable palliation can be achieved with radio-
therapy in most patients with recurrent ovarian cancer.

RADIATION THERAPY TOXICITY

ACUTE Tomcmy According to the Princess Margaret Hospital (9)
study the acute toxicity was similar in both techniques of
whole abdomen irradiation — moving-strip and open held.
Fatigue, which increases as treatmenl progresses, is the most
common complaint. Anorexia, meteorism, mild diarrhea and
nauseas are very common. Vomiting is occasional and, in
general, hematologic toxicity is mild (4). Treatment inter-
ruption for acute toxic effects is rare, if radiation therapy is the
sole post-operative therapy. Acule symptoms tend to disappear
within a few weeks of treatment completion,

LATE Tomairy Pneumonitis or lung fibrosis and gastrointestinal
damage, consisting of bloating or intermittent diarrhea related
to particular foods, occur in 5-20% of patients (4). Approxi-

Table 2. Summary of lote bowel complications after abdo-
minopelvic irradiation

Serious c-::ump|ica1iu::n rales:

Low dose (2250 rad /22 fractions) 1.4%
High dose (3000 rad/8 fractions) 14.3%
Bowel surgery 5.6%
Deaths 0.4%

| [adapted from Thomas ond Dembo [4)

a2nm




Oliveira de CF.

mately 50% of patients have elevated alkaline phosphatase
levels transiently, but clinical evidence of liver damage is rare
i4). Table 2. adapted from Thomas and Dembo (4), summari-
zes the major bowel complications from 1098 patients
in 10 series.

The frequency of serious gastrointestinal morbidity and s
severity appears 1o be related 1o the total dose of radiation, the
dose per fraction, and the extend of previous surgery, particu-
larly lymph node sampling (4).

RADIOACTIVE I50TOPES  Colloids labelled with radicactive
isotopes of phosphorus or gold have been used. “P is the
most aliractive isolope, given that is a pure beta emitter.
Despite the intuitive appeal of the use of intraperitoneal “P, a
therapeutic value has not been established for this therapy.

Epenetos at al. (22, 23) since 1983 have been investigating the

possibility of tumor targeting and therapy by the intraperi- |
toneal adminisiration of radiolabelled monoclonal antibodies |

in patients with ovarian cancer. They treated a group of 52
ovarian cancer paticnts with yvirnum-9-labelled monoclonal
antibody HMFG1 administered intraperitoneally following
conventional surgery and chemotherapy. The treatment was

advanced ovarian cancer who achieve a complete remission
following conventional therapy may benefit from further
treatment with intraperitoneal radioactive monoclonal anti-
body.

INTRAPERITOREAL P IN EARLY STAGE As 1l was said before the NC/

adjuvant therapy to prevent extraperitoneal recurrences in
women with apparent early-stage ovarian carcinoma who have
undergone only casual surgical staging procedures. For this
reason P is not appropriate therapy for this kind of patients,

INTRAFERITONEAL *F AT SECOMND-LOOK LAPAROTOMY In the Norwegian
Radium Hospital study (25) 50 patients with negative second-
look findings were assigned randomly to receive intra-
peritoneal P or no treatment and the results of the log-rank
test for differences in survival distributions between the two
groups were not significant or even suggestive of a prolonged
survival in the P arm.

Two other non-randomized studies (14, 26) treating patients
without evidence of discase at second-look laparotomy with
“P concluded that postsecond-look intraperitoneal P treat-
ment improved the progression-free survival and possibly
overall survival rates,

1. Wergote 1B, Vergote-De Vos LN, Abeler VM, et al, Randomized trial com-

¢ panng cisplatn with radioactve phosphorus or wholeabdomen irrachation as

adjuvant reatment of ovarian cancer. Cancer 1992; 69:741-744,

" - ’ | 2. Piver M5, Barlow J1J, Lele 5B. Incidence of subclimical metastasis in stage
well tolerated and this study suggests that pavients with |

I andd Il ovanan carcinoma. obstet. Gynecol, 1978; 52: 100-104.
3.Reddy 5, Lee MS, Yordan E, et al. Salvage whole abdomen radiation therapy:

| its rolde i ovanan cancer. Int J Radial Oncol Biol Phys 1993; 27:879-884,

Canacla trial (10), comparing adjuvant treatment with abdominal |

radiotherapy, melphalan or intraperitoncal “P did not show
any difference conceming survival between the three arms.

A randomized trial comparing cisplatin (50 mg/m2 - six
courses) with intraperitoncal “P or whole abdomen irradiation

to 111 disease without residual disease after laparotomy) was

4, Thomas GM, Dembo Al Integrating radiation therapy into management of
ovarian cancer. Cancer 1993; 71:0710-1718
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lar in both groups. Late bowel complications occurred more

often in patients treated with “P compared with the cisplatin |
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group. Because of this high number of late bowel compli-
cations after “P the authors recommended that cisplatin must
be used as standard adjuvant treatiment for subsquent cont-
rolled swidies.

Considering the shon penetrating power of “P, the dose 1o the
retroperitoneal nodes is negligible, and the radiation dose dis-
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dictable. Soper er al. (24) weated 49 women with apparent
stage | and 11 ovarian cancer with intraperitoneal “P and con-
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TECHNIQUES AND COMPLICATIONS

Technical considerations and complications
of radiation therapy of gynecologic malignancies
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ABSTRACT The design of radiation fields and the modality
of radiotherapy for gynecologic malignancies must aim at
decreasing treatment-related toxicity. Many patients develop
acute and chronic complications of varying severity, particu-
larly regarding the genitourinary and gastrointestinal tissues.
We will discuss some simple radiotherapeutic techniques o
carry out to minimize radiation injury and to optimise the
treatment.

Key words
complication.

Pelvic radiotherapy, radiotherapic techniques,

INTRODUCTION Al the present time the two main modalities of
irradiation for gynecologic cancers are either external photon
beam or brachytherapy. The anatomic structures of the pelvie
relevant 1o the planning of the radiation therapy can be diveded
in two groups. The first one, which includes the vagina, uterus,
paracervical and paracolpal arcas and medial pants of the ulerine
ligaments (central disease) is often primarily irradiated with
intracavitary sources. These siructure have a changeable rela-
tionship to the pelvic bone and other surrounding organs,
depending on the age of the patient, locoregional extension of
the tumour, previous surgical treatment and so forth, The second
group, which includes the lateral aspects of the uterine ligaments
and the pelvic lumph nodes, has a fixed relationship to the
pelvic bone. Adequate external radiation therapy requires 1o
cover a large target volume. Fields include laterally pelvic
brim at least 2 em margins; the superior edge is at the top of
the sacrum or 4-3 cm above highest positive lvmph nodes.
The location of the lower margin is critical: the location or the
uterine cervix or vagina tumour extension can be determined
by using some cervical markers, In any case, the design and
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delivery of radiation therapy for gynecologic cancer require a
particular care to minimize the dose 1o the normal organs
encompassed in the irradiated volume (small bowel, rectal
mucosa, bladder) and to preserve the reproductive function in
children and fenile patients. The use of proper equipment, im-
plementation of methods to decrease treatment-related toxicity
and a close collaboration with the physics are essential: every
attempt must be addressed to reduce the imadiated volume 1o a
minimum, o avoid normal tissues whenever possible or o
keep the dose to them as low as possible to prevent radiation
injury.

Complications of pelvic radiation therapy are a function of the
volume of the radiation field, distribution of the dose within
the treated volume, overall treatment time, fraction size, radi-
ation energy, total dose and technique (1), Furthermore, a vari-
ety of individual factors modifies individual tolerance. In fact,
the radiation response of pelvic siructures depends o a lesser
degree on other factors including age, other medical problems
{e.g. obesity, diabetes, wvascular discase, abnormal level of
haemoglobin, leukocytosis), race and socio-cconomic level of
the patient, previous treatment (surgery, irradiation or chemo-
therapy) or pelvic inflammatory disease (2). The technique
must be at acceptable limits of normal tissue pelvic olerance
and every increase of morbidity must correspond to impro-
vement of overall survival (3). Anyway, a certain percentage of
radiation-induced complications is unavoidable. With advanced
disease higher risks of injury are considered, because these
cases require not only larger portals but also higher doses and,
furthermore, have often already compromised the integrity of
the bladder and bowel. The optimum dose to the primary
lesion is often established considering the radiation tolerance
of the rectum, rectosigmoid, bladder and small bowel.

TECHNICAL CONSIDERATIONS The susceptibility of the large
bowel to radiation injury is a major factor in determining
which of the many technique is preferable. The volume of
small bowel in pelvic fields can be reduced through custo-
mized ficld shaping and through displacement of the small
bowel out of the pelvis. This displacement can be obtained in
different way : using immobilization mold, which consists of
a device with a hole superior to the level of the radiation field
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where set the small bowel, having the patient maintain a full
bladder or placing the patient in a prone position, so that the
gravity and pressure displace the small bowel anterior and
cephaled. There is a significant decrease in the average small
bowel volume when the patient are treated in the prone position
with the combination of abdominal wall compression and
bladder distension, compared with the supine position. There
are also surgical techniques to keep the small bowel out of the
pelvis and o minimize injury, such as the vse of an absor-
bable synthetic Vieryl, which temporarly removes the small
bowel from the pelvis and is completely reabsorbed within 3-5
months, The use of clips in the high-risk areas at time of
surgery helps to betier define the target volume. The normal
maotility of the small bowel usvally prevents the administration
of excessive doses to any one segment. However, previous
pelvic surgery, pelvic inflammatory disease or the extension of
cancer to the peritoneal surface reduce significantly pelvic tole-
rance and increase the frequency of adhesions. In such
instances the incidence of small bowel radiation injures in-
creases sharply and pelvic radiotherapy is more difficult. The
use of a four-field technique further decreases the volume of
small bowel treated and a carefully fractionated irradiation of
the smallest possible volume assures a minimum of such
complications, but the risk must otherwise be accepted.

Some simple radiotherapeutic techniques are available 1o
decrease radiation-related woxicity (4). With regard 10 the energy,
because of the thickness of the pelvis high-energy photon
beams are suited. Optimal pelvic external irradiation can be
provided with 6 MeV or higher energy x-rays as produced by a
linear accelerator, which, by nature of ils depth dose characte-
ristics, delivers a higher dose to the target volume while spar-
ing the surrounding normal tissues (particularly rectum and
bladder) and provides a more homogeneous dose distribution
within the pelvis. With regard to the technigue, patients can
be treated using an isocentric rotation, four-ficld box or three-
ficld isocentric treatment, depending on the size of the patient
and the equipment available (3). More frequently, employing a
linear accelerator of low energy (4-10 MeV) a four-fields
arrangement is chosen, so that the resulting uniform high dose
arca resembles the shape of a brick or a box. A pair of parallel
opposed anterior and posterior fields and parallel opposed left
and right lateral fields are used. The anterior and posterior
fields include the entire bladder and the rectum, while only the
posterior portion of the bladder and the amerior segment of the
rectum and much of the sigmoid colon are included in the late-
ral fields. The weighting of these fields may be manipulated
until the optimum dose distribution is achieved. If needed, the
use of wedges on the lateral fields can decrease the total dose
1o the femoral heads. The use of multiple-field echniques (3
or 4 fields) allows a larger amount of small bowel to be
blocked from the pelvis compared with an AF/PA (2 ficlds)
technique. High energy linear accelerator with more penctrat-
ing beams of 18-25 MeV or greater could allow simpler treat-
ment plans with parallel opposed AF/PA fields only. Which-
ever technique is used, all portals should be treated daily, so
o give a lower biologically effective dose to those structures
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in only some of the fields. Ideally, all fields are treated with
the patient in the same position through an isocentric tech-
nique. Particular attention must be paid during the treatment
simulation. Simulation film should be taken with radiopaque
markers. A clip or a vaginal cylinder covered with barium
should be placed in the vagina and a catheter in the rectum for
inseriion of barium 1o localize these structures on the lateral
film. Also the bladder can be visualized with air or gas in the
lumen. Small bowel contrast is essential 1o determine its po-
sition, so the fields can be blocked or shaped o minimize
exposure of this part. Computed tomography image of the
pelvis, with the patient in treatment position, facilities
treament planning and optimize dose distribution within the
target volume.

The pelvic structures 1o be included in the treatment volume
differ according 1o the site and stage of the disease. In the case
of uterine cervix and endometrial carcinoma, the fields should
extend superiorly to the wp of the fifth lumbar veriebra for
including the common iliac node (if common iliac node cover-
age is nol indicated, the suprior field margin is reduced to L. 5-
51 interspace), inferiorly to the midobturator foramen or down
to the introitus if the vaginal wall is invaded, laterally 1o
encompass the pelvic brim with a minimum 1.5 em margin
lateral to the widest diameter of the pelvic outlet. Contrast re-
maining in the nodes from lymphangiography or clips placed
in the region of the nodes at the time of limphadenectomy are
very useful in determining this margin. The lateral fields
should cover the iliac nodes anteriorly and the sacral nodes
posteriorly, but sparing unnecessary irradiation of bone and
the posterior half of the rectum, Metastases in common iliac
and paraaortic lymph nodes involved that longer segments of
small bowel must be irradiated, because fields extend up 1o
the level of the dome of the diaphragm. The use of lateral por-
tals for some of the dose decreases small bowel damage (6-7).
The treatment of primary carcinoma of the vagina usually
involves a target volume similar to that employed for cancer
of the cervix, but longer lenghis of vagina are included. For
distal lesions, the inguinal lymph nodes may be treated as
well. In the case of ovarian carcinoma, since it may spread
throughout the abdomen, radiotherapic portals generally
employ treatment of the entire abdomen with a boost to the
pelvic andfor periaortic volumes. In patients where it is neces-
sary to treat the whole pelvis and the entire length of the
periaortic nodes, it is preferable to treat the entire volume
without introducing the moving strip technigque to avoid pos-
sible under and overdosage at the junction between several
fields.

The dosage is a very important complication related-factor,
The fractions dose may range from 150 o 200 ¢Gy per day
with 5 fractions given per week. Fractions of 150 to 170 ¢Gy
minimize acute normal tissue reactions and decrease the need
for interrupting treatment. Fractions of 250 ¢Gy have been
tried for split-course irmadiation, up to 10 fractions followed by
a 2-week rest, and then 250 ¢Gy in 10 fractions of pelvic ir-
radiation, with both courses followed by intracavitary brachy-
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therapy, but the concept of split-course irradiation is not re-
commended for routing use. Multiple daily fraction schedule,
used for palliative aim. demonstrates a higher potential late
complication rate in long-term survival patients (8),

When intracavitary brachytherapy is to be used, the dose to the
whole pelvis from external irradiation varies from 4000 10
5000 cGy calculated at the midpelvis. Dose variations in the
irradiated volume should not exceed 10%. One or both para-
metria or pelvic walls may be boosted to a higher dose (500 10
1000 c¢Gy) for bulky twumours or residual involvments. The
midline normal structures should be shielded with an appro-
priated lead block during a boost dose of exiernal irradiation or
during pant of the whole pelvis irradiation. Brachytherapy may
be the sole treatment modality for imitial cancer of the cervix
or for cancer of the endometrium in medically inoperable
patients. Traditional brachytherapy system has been low dose-
rate (LDR), with typical implant of 24-72 duration. The most
important reason for using LDR is the large experience that
has been gathered from the last decades, but, in addition, min-
imisation of side effects and late complications in organ at
nsk. LDR technique is also less labour mtensive than high
dose-rate (HDR) because of only one or two fractions being
used. For most of the LDR regimes there exist effon 1o estab-
lish equivalent regimes in terms of lime-dose-fractionation (9).
In clinical practice the number of HDR fractions range from
four 1o seven, but the optimal schedule has not been yet
found. A very important feawure of HDR technique is the
excellent geometrical precision, due to the short treatment
times. In addition, there is with HDR technique the possibili-
ty of effective optimisation of the dose distribution; individu-
alized reatment planning is essential as 1S accurale reconstruc-
tion of source dwell positions with regard to applicators, target
volume and radiation sensitive organs. A very promising
method to combine the better therapeutic ratio of LDR and the
possibility of optimisation is the use of pulsed low dose-rate
(PDR) tecniques. In PDR, a single source of medium strength
activity simulates a LDR treatment by means of multiple
pulses of short duration (10). Until now this technique in not
in routing clinical use.

Innovative techniques using 3-D treatment planning consent 1o

plan and localize the target and normal tissues betier than |

using only a single central transverse slice or simulation films.
This technigue has been applied to intracavitary gynecologic
implant employing a CT-compatible applicator and a CT-
based treatment planning system with 3D capability (11). It
demonstrated the delivery of much higher bladder and rectal
doses than predicied by conventional dosimetry methods and
the delivery of lower doses to the cervix than classically esu-
mated by point A dose.

EARLY AND LATE COMPLICATIONS [N PATIENTS RECEIVING PELVIC
IRRADIATION Most of the patients treated with radiotherapy for
gynecologic malignancies will develop some degree of acute
and chronic pelvic reaction of varying severity. Two groups of
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complications are recognised, the acute early and the chronic
late reaction (12).

EARLY COMPLICATIONS The most consistent, acute radiation
reaction is a change of bowel habit due to the combined
impact of treatment on small bowel, sigmoid, and rectum
because these are more susceptible to radiation injury then
other pelvic organs. This normally causes increased bowel
movemenis with diarrhoea, tenesmus and some colic approxi-
mately two weeks after starting therapy. If irradiation has been
particularly vigorous, the diarrhoca that develops may be
bloody (13). The daily dose has a considerable influence;

. with 150 ¢Gy daily fractions, these acute reactions are less fre-

quent than with the usual 180 10 200 ¢Gy dose (14). The diar-
rhoea may be controlled with paregoric or diphenoxylate, bed
rest, and a low-residue diet. Rarely other measures will be
necessary. However in some patients the seventy of the acule
reaction is such that even when it settles it precludes further
external-beam radiotherapy and an alternative surgical or intra-
cavitary approach may be required (15). Another important
acute reaction concern the urinary bladder, where may appear
dysuria and frequency at approximately the same time as the
bowel reaction. Proof of his radiation induced pathogenesis is
the sterility of the urinary culture and the only way to treat it
is the use of symptomatic measures including analgesics and
antispasmodics.

All acute radiation reactions are normally resolved by 6-8
weeks (16). The majority of patients settle afier their acuie
reactions and remain well for a minimum of 6 month (17).

LATE COMPLICATIONS In spite of a variety of individual factors
modifies individual tolerance we can consider the following
asscrtions as baseline from which one may extrapolate. When
external pelvic irradiation is used as the single treatment for
advanced cancer of the cervix, 7000 ¢Gy to the midpelvis in 7
o 8 weeks is close to the limit of olerance. When brachytherapy
is used and a dose of 63500 ¢Gy divided in two increments in
2 weeks is delivered to point A, an additional parametnal dose
of 4000 to 5000 ¢Gy given by external irradiation with a cen-
tral block for one half of the dose is near the maximum tole-
rated. Finally, an initial whole-pelvis dose of 4000 ¢Gy given
by external pelvic irradiation without a midline shield should
generally be supplemented by no more than 5000 ¢Gy from
intracavitary brachytherapy (15), With the more advanced clin-
ical stages of disease, higher doses from extemal irmadiation are
necessary and grater risks of bowel damage are justified in fact
most of the bowel wall thickening bowel obstruction, and his-
tulas develop in patients who have large central cancers or
stage 111 or stage IV lesion. From 2 1o 4 month after starting
treatment, premenopausal women will develop menopausal
symptoms of variable severity if their ovaries were included in
any radiotherapy ficld. A positive decision needs o be made
about whether to institwte hormone replacement therapy (18).
Late tissues changes in the surrounding pelvic tissues are
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inevitable after radical radiotherapy but their range, severity,
and tme of onsel are very vanable (19).

International grading system commonly group genitourinary
and gasirointestinal complication into four or five categorics.
For the Europe groups the most useful is the system reported
in the “French-ltalian Glossary™ that describes five degree of
increasing severity (0 1o 4) in 14 organs and/or normal tissues:
GO: Absence of complications or acute reversible symptoms
or signs which do not modify the planned course of treaiment.
G1: Mild complications. These complications are mildly
disabling and may cause some functional impairment.

G2: Moderate complications. Both obvious symptoms and
sign are presenl resulting in intermittent or persistent inter-
ference with normal activity.

G3: Severe complications. Any acute or chronic symptoms or
signs which are life-threatening either per se or because of the

treatment required. Any permanent and severe tissue andfor |
| higher level. However with conventional intracavitary
G4: Documenied evidence that death is due to the primary |
treatment, or 1o the complications of treatment, or to the |

organ damage.

treatment of complication(s) (20)).

In summary, any death which is considered {even partially) as
a consequence of a complication of treatment of cancer.

The radiation damage is a consequence of stromal and vascular
change that produces thinning or ulceration, neovasculari-
zation, and/or fibrosis. These reactions manifest themselves as

spontancous bleeding, disordered function, ulceration, perfora- |
tion and even fistula formation. Gastrointestinal symptoms |
may appear from 6 month o 10 year after treatment and are |
those of sever bowel tmitation, that is, painless, fresh, rectal I
bleeding with or without a change of bowel habit and occa- |

sionally a burning sensation in the recium. Local late rectal
ulceration generally heals with conservative management. A
good stool softener and paregoric or diphenoxylate 1o decrease

bowel motility promotes healing in the majority of patients. |

Occasionally, steroid enemas may be required. The compli-
cations of perforation either into the vagina or into abdominal
organs or obstructions are unusual and are considered surgical
problems. The bowel superior to the rectum may also develop
signs of radiation damage from intracavitary brachytherapy.
This is particularly likely when a loop of the sigmoid colon
falls into the cul-de-sac or remains relatively fixed in the high
dose treatment volume. Symptoms consist of those of partial
low bowel obstruction, bright blood and mucus in the stool,
and altemate diarrhoea and constipation. Banium enema reveals
a narrowed segment with rigid walls. This may progress to

complete obstruction requiring surgical relief. Severe radiation |

proctitis or sigmoidilis may require a lemporary colostomy for
its management (193, The less frequent large bowel reaction
from high dose external pelvic irradiation appears as a woody

induration completely encompassing a segment of the rectum |

or rectosigmoid and presents symptoms similar to that deseribed
before. Almost from the beginning there is a narrowing of the

Technical consideration in radiotherapy
necessary. The cause of this type of reaction has never been
definitely established, although bowel epithelium, submucosa,

small and large blood vessels, and surrounding connective tis-
sues all show radiation-induced changes (213,

Genitourinary complications more commonly appear between
| and 4 years. These are mainly cystitis, bladder ulcer, ureteral
stricture, incontinence, urethral stricture or extensive cystocele.
Urinary bladder complications are more frequent than urcteral
complications and consist of two main syndromes:

1) painless haematuria due to postenior bladder wall telangectasia;
2) mild, chronic frequency due to reduced bladder capacity (12).

Radiation damages 1o the ureter can cause obstruct the organ
resulting from radiation-induced periureteral fibrosis. The dose
delivered 1o the wreter and to the parametrium is of course
highly important in the causation of ureteral stricture, yet the
stricture seems o oceur at the lower dose levels as well as at

brachytherapy technigques and their modifications, late urcteral
obstruction is indicative of disease recurrence in the paramet-
rium until proved otherwise. IF recurrent cancer is not found,
the siricture should receive the same treatment as in any other
non cancerous patient,

In attemp to make a relationship between early and late com-
plication we have (o consider some important conceplt:

& the difficulty of define what constitutes an early complica-
tion, since such a clinical definition is susceptible 10 a number
of semantic and patient-observer vanables.

® because of the long latency that may exist between compli-
cation, since such a clinical definition is radiation therapy and
the development of a late complication, patient may die of
desease-related or intercurrent illnesses before a given late
complication as time o manifest itself,

® any given late complication may or may not become
symptomatic depending on hitherto unknown patient-related
biological and physical factors (15).

For these reasons the relatuonship between early and late com-
plication is not clear and even because few studies have been
undertaken to determine that. However radiation oncologists
are aware that the incidence and severity of late complications
tend to increase as the acute radiation reaction becomes more
severe. It should be poinied out that an carly reaction also if
vigorous is not necessary followed by a late reaction as well
as the absence of an early reaction does not ensure that a late
complication will not occur (22).
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TECHNIQUES AND COMPLICATIONS
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ABSTRACT The aim of this study is 1o evaluate the complica-
tions observed in two groups of patients affected by cervical
cancer, one treated with radical surgery and the other with radi-
cil surgery followed by radiotherapy when adverse prognostic
factors were present.The complications were classified accord-
ing 10 the glossary defined in advance and accepted by the 19
halian Institutions which partecipated in the study.

In this paper we presented some preliminary results regarding
cervical cancer treatment complications in stage T1b-T2a
patients using the glossary proposed. The majority of the com-
plications were urinary, followed by gastrointestinal, pelvic
and genital. It is also important to stress that the majority of
complicatons were mild or moderate (G1 or G2) and function-
al. The fact that we found a lot of mild (G1) and moderate
(G2) complications suggests that these events migth be evolu-
tive and could worsen if the treatment and the follow-up were
not correct,

Key words Cervical cancer, therapy, complications.,

Analysis of complications in the treatment of cervical cancer
should be carefully considered together with survival, in eval-
uation of results of therapy (1, 2). Complications are not
always looked at and systematically recorded during follow-
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up, and papers in which this factor is discussed make use of
varying criteria and often cvaluation is subjective (3-6).
Morcover, it is difficult to compare different studies since the
characteristic and the periods of observation of the population
studied, are different and can not be standardized. Furthermore,
the type of complication itself is influenced by the strategy
employed: surgical may become apparent carly, whereas radio-
therapeutic damage may appear later. Even authorities on com-
plicatios differ markedly in their evaluations (3-6). Some
papers list solely subjective disturbances, others confine them-
selves 1o certain types of complications (e.g. early or late com-
plications, fistulae or stenosis). Many other authors confine
themselves 1o complications induced by the treatment they
use, and compare these with the complications observed by
others using the same strategy; no comparison is made with
complications caused by alternative treatments (3-6), A further
difficulty is the lack of a common terminology to classify the
complications independently of the treatment employed (3-6),
To avercome these difficultics, we set up a glossary in order to
classify the complications induced by treatiments of gynecolog-
ical malignancies (4-5). This glossary has been compiled inde-
pendently of the treatment and applied in different clinical situ-
ations o evaluate its compliance and effectiveness,

The aim of this paper is o evaluate the complications
observed in two groups of patients affected by cervical cancer,
one Ircated with radical surgery and the other with radical
surgery followed by radiotherapy if negative prognostic faciors
were present. The complications were classified according to
the glossary defined in advance and accepted by the different
Institutions which participated in the study.

MATERIAL AND METHODS In 1982, a National study was begun
| in Italy in order to evaluate the complications arising in the treat-
| ment of cervical cancer. The study was developed as follows:
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1. A glossary of complications was compiled by the Insti-
tution coordinating the study.

2. A retrospective pilot study was made to verify the applica-
bility of the glossary in different institutions.

3. Because the pilot study was positive, a prospecive coopera-
tive study was started and 19 Talian institutions become in-
volved.

Since the aim of the study was to classify complications inde-
pendently of treatment, each institution was asked to declare
the protocol in use and to accept the common glossary in
reporting complications.

Table 1. Description of degree of complication
{For a complete glossary reporting complications in
gynecological cancer see ref. 5)

DEGREE OF COMPLCATIONS

DEGREE 0 |GO]  Inevitable sequelae or side effects

which are infrinsic i the freatment
DEGREE 1 1G1] mild complications, moderately
disabling and possibly causing some
functional impairment, ranging from
plain side effects like episodic diar
thoea during radiotherapy] fo situation
perhaps requiring surgery
las hydronephrosis)
DEGREE 2 |G2) Moderate complications with both signs
and symploms evident; complete
healing olten no achieved, but
stabilizotion and ameliomtion
obtainable with prolonged treatment
Ranging from moderate rectal bleeding
to fistuloe.
DEGREE 3(G3]  Severe complications are more
consistent, possibly with severe
disabling discrders and/or permanent
domage 1o lissue or organs;
complications with cbvious clinical signs
DEGREE 4 (G4]  lethal complications, with death the
result of treatment of the primary
diseose, of the complications or the
treatment of -:omphr;urions

From January st 1983 to June 30th 1987, 2757 patients with
histologically demonstrated cervical cancer, were registered in
the study. All the patients were staged according to FIGO
rules and the distnbution by stages was as follows: Tis 569,
Tla 164; TIb 1041; T2a 308; T2b 384; T3 237; T4 54. The
patients were treated and followed by the paricipating
institutions. Information regarding the course of the discasc
(recurrences or death) and the complications observed was
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recorded on standard forms in wich the complications were
reported both as a description of the event (e.g. vesico-vaginal
fistula) and as codified using the glossary. Data were analysed
after the last patient involved was followed up for a least 5
years or had died. Because complications can evolve, they
were classified as the worst degree of clinical evolution.
Following the glossary, the complications were referred by
organ and system and ranked in four degrees of severity (G1-
G4). Patients with multiple complications were taken into
account and different complications in the same patient were
recorded separately. (Table 1)

REsULTS Within the 2757 patients in the study, 1349 were
classified as stage T1b-T2a. OF these 295 (group A) were treated
by radical hysterectomy (Piver I1I) with lymphadeneciomy,
and 280 (group B) received external radiotherapy after surgery
{Piver 1) due to poor prognostic factors such as umour-size
over 40 mm in diameter, cut-through surgery, positive lymph
nodes, deep stromal involvment, higher grade of differentiation
and capillary-like space invasion. The analysis of complications
was done in these two group of paticnis. The 5-year survival
was 86.7% in group A and 7% in the group B. Within these
two groups, we observed 141 patients with complications in
group A and 137 in group B. The total complications
observed were 243 ( some patients had more than one compli-
cation) in each group. The median onset time was | month
(range 0-81} in group A, 4 months { range 0-81) in group B,
Table 2. shows the distribution of the patients with muliiple
complications by trealment.

Table 2. Distribution of patients with multiple complications
by treatment

Mumber of

complications Group & % GroupB %
for patients

1 complication 74 52.5 71 51.8
2 complications 4] 29.1 36 26.3
3 complications \7 12 20 14.6
4 complications @ 0 10 7.3
TOTAL 141 6.4 137 100

The distribuition of complications by degree of severity and
the systems involved in the two groups is reported in Tables
F.oand 4.
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Table 3. Distribuition of complications by degree of severity
and system in group B.

Complications of radiotherapy

Table 5. Distribuition of complications by system and organ
(Total N° of complications group A/B= 243)

Systems 1Gr. % 2Gr % 3G % 4Gr. % | Systems GroupA % GroupB %
gastiointe 27225 6 63 2 91 0 0 | gostointestinal 35 144 38 156
o oxirioy 132 543 93 383
urinary 30 458 69 718 8 %4 0 O — 2% 10.7 13 136
VR vis ) R F R0 NG e 18 74 15 62
culaneus 13108 0 O 5 27 0 0 sl and s 6 25 9 161
genital

ond 325 2 21 1 45 0 o |be P04 08
pelvis neurclog 2.1 3.3
bone 1 08 0 0 0 0 0 0 | hemopoiet 17 7.0 12 49
nevrolog 2 17 2 21 1 45 0O 0 |other 3 ]2
hemopoistic @ 75 & o3 Z 9 o 0 TOTAL 243 100 243 100
ether I 08 2 2 O G 0 0

TOTAL 120100 96 100 22100 5 100 | in the same way as group A. However, we observed an

Table 4. Distribution of complications by degree of severity
and system in group B

Systems 1 G, % 2Gr. % 3Gr % 4G
gaskointe 24 171 6 79 8B 296 0
stinal

urinary 41 293 40 5246 12 444 O
vascular 20 143 13 171 @ 0 0
cutoneus 12 86 0 0O 3 a0
genital

and 0 214 L ey 2 74 0
pelvis

bone 0 0 1 1.3 7 0O
neurclog 7 50 | 1.3 0 0 0
hemopoist 6 43 5 66 1 7 0
other o 0 3 39 0 0 0
TOTAL 140 100 6 100 27 100 O

Table 5. shows the distribuition of complications in the diffe-
renl organs and systems by treatment. In group A urinary
complications were more widespread, above all those related
to the bladder: 113/132 (85.6%). Of these 113 complications
of the bladder, 104 were functional, 41 G1 and 63 G2, Also
within group B, the most important complications were uri-
nary, distributed as far as the severity and organ 15 concemed,
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increase in pelvic and genital complications (group A 6/243;
group B 39/243 P= 0.0035). We did not find any difference in
the complications observed regarding gastrointestinal, vascular
and cutancous complications. Table 6. shows the distribution
of complications by system and organs in both groups.

Table 6. Distribution of complications by system and organ
(total N° of complications group A/B=243)

System  Organ Group A % GroupB %
Rectum 33 136 20 8.2
Gasfroint.  Sigmoid 0 0 3 1.2
Small Bowel 2 0.8 15 6.2
Urinary  Bladder 113 465 73 301
Ureter 19 78 20 B.2

CONCLUSIONS Here we presented some preliminary results in
abbreviated form regarding cervical cancer treatment complica-
tions in stage T1b-T2a patients using the glossary proposed
by our institution and adopted by other participating centers.
The glossary enabled us to classify and report the complica-
tions observed in the two groups of patients, As previously
stated, the majority of the complications were urinary fol-
lowed by gastro-intestinal, pelvic and genital, It is also impor-
tant 1o stress that the majority of the complications were mild
or moderate (G1 or G2) and functional. The fact that we found
a lot of mild (G1) and moderate (G2) complications suggests
that these events might be evolutive and could worsen if the
treatment and the follow-up were not correct.
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midszer (vagy betegek és vizsgilé midserek/kezelések, stb.), eredmények,
megheszélés, irodalom kell tagolni. Esetismerterés esetén a kicleményt
bevezetés, esetismertetés, megbes=élés és irodalom részekre bontsuk.
Minden mds esethen a kiclemény felépitését a serztk vilasstiak meg, Az
irodalmi hivatkozisok azonban mindig a kiclemény végére keriiljenek.
Irodalom. Az irodalom idézése a ssoveghen zirdjelbe tett arab ssimokkal
tireénjen a hivatkozds elSfordubisinak sorrendijében, é nem abe szerine. A
sziweghen a szerzik nevét didlt betiivel irjuk, ilyenkor a vonatkozs szim a
szerzli neve utdn jon. Ha a szerzf neve nem szerepel a mondatban a
hivatkosdsi szm a mondat végére, de még a pont elé keril. A pont utén a
hivatkozdsi szamot csak akkor kell tenni, ha az az egés: bekerdésre
vonatkozik. Az irodalmi adarokar az irodalom” részben, amely a szoveges
rész utin kivetkezik, az idésés sorrendjében irjuk az alibbiak szerint.
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Az irodalmi hivarkozdsok pontossigér a sseradk felelisek. Ha a ssertk
szima hat vagy anndl kevesebb, az tsszes sserzif neviét soroljuk fel. Ha hat-
ndl tibb, csak az elsd hatér & utdna az & mesai” (idegen nyelvil kole-
mény esetén et al”) kifejezést ijuk. Egyszavas folyGirarok nevér teljesen ki
kell imi, egyébként a folysiratok nemzetkizileg elfogadott rovidiréseir,
amelyet a: Index Medicus tartalmaz, alkalmazzuk. A Noeyoeydszari
Onkolégia rovidiése: Négvogy Onkol.

A koszimetnyilvdnitast az irodalom utdn injuk.

Oldalszdmozds folyamatos, a cimoldal az elsé oldal.

Teblizatok. A suivegben a téblizatok ssdmozisit megjelendsik sorrendjé-
ben, zirdjelbe tett arab szamokkal frjuk pl. (1. tblézar, Table 1). A tabls-
zatokat, a tiblizat felett megszimozva kilon oldalakon kérjitk. A stimozis
utdn a riblizat cime kovetkezik. A viblizar ald rovid magyardzé ssoveg
keriil. Ide ifjuk megfeleld jeliléssel a rablizathan eliforduls rovidiések
magyardzatdt is. Mis sseradkedil verr eiblizarok csak az erederi scerik vagy
a szerzii jog tulajdonosdnak engedélyivel idézherik.

Abrik. Mindig az eredeti dbrikat, fényképeker kell hekildeni kér pél-
dinyban. A soveghen az dbrik ssimozdsat megjelenésik sorrendjében, z4-
riijelbe tett arab szimokkal iuk pl. (1. dbra, Fizwre 1). Az dbrdk hartol-
dalin vékony ceruzival vagy ragaszthard céduldn riintessik fel a sorszdmor,
@ szerzd nevér & az fbra irdnydr kis nyil segitsépével. Kontrasztos, j6 mind-
sty fekete-fehér fényképeker kell kildeni. Sziikség esetén azonban szines
képet is elfogadunk. A rajolt dbrik fekete tntival fehér hatér elder ké-
sziiljenck. Az dbea aliirdsokat kiilon lapon kérjiik. Ebben az dbein hasnlt
jelaések magyardzatdr is adjuk meg. Mis serzikedil vetr dbrik csak az ere-
deti sterzOk vagy a szendii jog wlajdonosinak engedélyével idézhersk. A
bekiilditr sbrikat csak a srersik kiilon kérésére kiildjak vissza.
Mertéhegység. A ménékegységeker méter rendszerben”, SI egysépekben
kell megadni,

Roviditések. A roviditéseker a ssveghen eldszir jelentésiik reljes kifrdsa
utéin zirdjelben adjuk meg, és csak ezurdn hasenaljuk ondllcan.

Helyesiras. Torekedjink magyar orvosi kifejesisek hasmilatira, az idegen
kifejeséseker, amikor csak lehet, keriiljiik el. (Az orvosi kifejesések magya-
rositdsa kivdnatos.) Nem magyar eredetii szavak irdsa az eredeti irdsmad
sserint torténjen. Magyaros helyesirissal csak a kioenyelvben meghonoso-
dote (pl. krinikus, akur) seakkifejeséseker irjuk. Egyazon kicleményben
kivetkezetesen kell alkalmazni a magyaros vagy klasseikus irssmadot. An-
gol nyelvii ssovegben az angol és az amerikai helyesirds is alkalmazhard.




cELkimizis s INFORMACIO A Nigydgydszati Onkolégia a Magvar | kesések, események ismertetése és mis himmondis 2 folvdiar szerves
Migydgydsz Onkoldgusok Tdrsasdginak hivatalos lapja. Azal a céllal | résaét képezik. Hatdrtenileti kérdések és beteg tdjckoztandk szintén a

jott létre, hogy a négydeydszati onkolégidnak, a sziilészer-néoyogya-
szan és az onkoldgia ondllé szakmdjinak, hazinkban is tudomdnyos fo-
rumat teremtsen. Nagydgydszati onkoldgial folydirar mds orszagokban
¢s nemzethiizi serkesztéshen mar évtizedek dta lérezik, ezént a Négyo-
gydszati Onkoldgia megjelentetése az orvostudomdnynak ezen a teri-
leten a halada vilighor torénd felzirkizisunkat jelenti. A szakmai
oflkittizések mellett a magyar orvosi nvelv miivelése, jobbitdsa is a lap
alapveri feladata.

A Négydgydszati Onkoldgia a nii nemiszervek, az emlik és a hatdr-
teraletek daganatos meghbetegedéseivel, valamint az ezekhez kapeso-
l6da Alealdnos, elméleti és pyakorlati kérdésekkel foglalkosik. Tr-
gralja tovibbd a négydgyaszari onkoldgisr, mint szakmdr, beleérive a
sterverési, a képzési & anyagi meggondolisokar is. A lap eredeti,
asszefoglald és szerkesztdsépi kazleményeket, eset ismertetéseker &
beszdmoldkar kieol. Kilonas hangsilye fekier a képeésre, amelyet
nemcsak elméleti, de gvakorlati szinten s meg kivin valdsitani, Or-
vostdreéneti ismertetéseket ad annak rudatiban, hogy nincs jelen é
jovii a gyokerek smerete nélkil. Tarsasigi hirck, kritikik, megemlé-

scope AND INFORMATION With the rapid advances of radical surgery,

clinical technologies, anasthesia, modern blood banks, antibiorics, |

medical oncology and radiotherapy, and with the explosion of mole- |

cular biology it has been recognized that the wsual training of gyne-
cologists-obstetricians was insufficient to provide optimal care for
patients with malignancies of the female genital tract and breast can-
cer. This recognition has led o the development of the subspecialey
of gynecologic oncology with board certification in many countries
worldwide.

Since the establishment of our specialty, a plethora of information
has been accumulated with the recognition that in the rapidly
expanding field of gynecologic oncology it is becoming almost im-
possible to be up-to-date with issues of concern. The spectrum of
gynecologic oncology is broadening each day and includes among
others advanced surgery, fundamental understanding and practice of
drug- and radiation therapy and an in-depth knowledge in pathology
and molecular biology. The gynecologic oncologists should keep pace
with these exciting basic and clinical advances. The explosion of
scientific information broughe about by molecular and cellular bio-

logy should be reflected in patient’s care at bedside. Cancer |

treatment and molecular biology cannot be separated any

longer. These are some of the major reasons of establishing national |

and international journals devoted to gynecologic oncology.

In Hungary, gynecologic oncology has been officially recopnized as a |
specialty of obstetrics and gynecology, This was followed by the |

foundation of the Hungarian Society of Gynecologic Oncology in
1991. During the last 5 vears, there has been a growing need for a
national venue for publications focusing on clinical and basic

gynecologic oncology. Thus, the foundation of the Hungarian |

Journal of Gynecologic Oncology with the aim of providing a sole |

forum for gynecologic oncology in Hungary. The Hungarian Journal
of Gynecologic Oncology is the official journal of the Hungarian
Society of Gynecologic Oncologists.

The Hungarian Journal of Gynecologic Oncology will provide a

national archive to high quality papers that deal with wmors of |

célkitiizések kozé tartomak. A Négydgydszati Onkolégia, mint a Ma-
gyar Nifgydgyis: Onkoldgusok Tirsasdganak hivatalos lapja, a Tirsa-
sag Alldsfoglaldsair, hir-leveleit & mis kindvinyait kazli,

A felkért kizlemények kivételével minden kizleménye kér birilé vé-
leményez. Ennek alapjan a Négyogyviszati Onkolégia is az dn. biri-
léan drnézent” (peer-reviewed) folydiratok kozé tartozik. A birdlok ja-
vaslator testnek madosivisokea & a kiclemény elfopadisina vagy el-
utasitdsira, amelyet a szerkesztdséy messzemenden figvelembe vesz. A
birdlok személyét nem fedjik fel. A kozleményekben megfogalma-
zott vélemények, javaslatok nem a szerkesstdséo, hanem a szerzék
véleményét, dllisfoplalisit jelentik.

A Nogyogydszati Onkoldgia alapverden magyar nyelvii. A kis népek
létezése azonban megkdvereli a kémyelviséger, ezért a lapban a
kclemények osszefoglaldjat é a fontosabb adatokat angol nyelven is
smertetjik. Elfogadunk angol nyelvii kizleményeket, eoy-egy nem-
zetkiici rendezvény eldaddsair pedig reljes epészében angolul adjuk

kizre.

female genital tract and related organs, and with the benign and
malignant diseases of the breasts, Reports of investigations relating to
any aspect of these fields, including etiology, epidemiology, patho-
logy, diagnosis, treatment, follow-up and basic science will be
considered. Such contributions may come from any of the disciplines
with interests in pynecologic oncology.

The Hungarian Journal of Gynecologic Oncology will publish
original articles, invited reviews, brief reports, papers focusing on the
history and on the professional aspect of the specialty, news,
comments, critique, book reviews and lerrers. Education with
particular emphases on continuing medical education is one of the
major aims of the journal.

The lanpuage of the Hungarian Journal of Gynecologic Oncology is
basically Hungarian. However, paper written in English will also be
accepted.

The original manuscript together with a coverage letter must be
submitted to the Editor-in-Chief (Péter Basze, ML 1301 Budapest,
P.O. Box 46, Hungary. Telffax: (36-1) 275-2172, E-mail address:
basze@imail. matav.hu). The authors are encouraged w E-mail their
manuscripts or submit the article on a disk with adequare labelling
and information (3 1/2 diskerte in IBM M5-DXCS). In either case an
accurate hard-copy print-out must accompany. The Editor-in-Chief
requires the original manuscripts and the cover letters. By signing the
cover letter, the authors certify that the same work has not been
published, that it is not under consideration for publication else-
where, that its submission for publication has been approved by all of
the authors, and that any person cited as a source of personal
communications has approved such citation. By signing the cover
letter, the authors transfer the copyright to the Publisher. Manuscripe
decisions will be based on peer review.

Articles and any other marerial published in the Hungarian Journal
of Gynecologic Oncology represent the opinions of the author(s)
and should not be construed to reflect the opinions of the Editors
and the Publisher.









