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AZ EUROPAI RAK ISKOLA BUDAPESTI
SZIMPOZIUMA KOZLEMENYEK

Basic principles of cancer molecular genetics

JEFF BOYD, PH.D.

Department of Surgery and Human Genetics, Memorial Sloan-Kettering Cancer Center, New York

INTRODUCTION  The question of how cancer arises remains

one of the most fundamental and complex problems in all of

human biology. Understanding cancer will ultimately require

an understanding of ,.what makes a cell a cell” (1)

Historically, many theoretical models have receved tempo-
rary favor in efforts to empirically address the problem of can-
cer etiology, including those founded upon the action of envi-
ronmental agents, chemical carcinogens, viruses, somatic
chromosomal abnormalities, and congenital predisposition.
We now know that all of these paradigms are in fact comrect by
virtue of their convergence into the genetic paradigm: cancer
is the result of an accumulation of mutations in genes that
govern the tumor phenotype (2).

There is unlikely to exist, now or ever, a more robust biologi-
cal paradigm than the genetic basis of human cancer develop-
ment. The genetic foundation of carcinogenesis was implied
by some of the earliest practitioners of cancer cell biology and
cytogenetics. In the mid-nineteenth century, Rudolph Virchow
recognized that metastatic cancer cells resemble those of the
primary tumor and that all cells of a tumor may arise from a
single progenitor cell. Thus, the neoplastic phenotype is heri-
table from one tumor cell generation to the next, leading to the
aphorism omnis cellulae cellula”™. In the early 1900s,
Theodor Boveri extended this concept 1o the eytogenetic level,
suggesting that gains and losses of specific chromosomes
from abnormal segregation might lead to abnormal cell divi-
ston and other aspects of the cancer phenotype (3). Not until
the discovery of DNA and elucidation of the genetic code,
however, was it possible 10 begin defining the molecular basis
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of tumorigenesis in terms of specific mutations in specitic
genes. In the two decades since Bishop and Varmus (4)
described the first vertebrate oncogene, the genetic paradigm
has been defined in sufficient detail such as 1o allow an
unprecedented optimism regarding our understanding of can-
cer and thus our ability o diagnose i1, provide more accurate
prognoses, and ultimately, to more effectively treat it.

It is impossible o summarize the vast literature on cancer
molecular biology in one chapter. Since genetic mutations are
the central etiologic factor in tumorigenesis, a chapter such as
this must include the basic principles of cancer molecular
genetics, including evidence for the multistep, multigenic
basis of wumorigenesis, and a summary of our current state of
knowledge regarding the genes involved in this process,
Molecular carcinogenesis is intimately linked to perurbations
in cell eycle regulation, and an overview of the enormous
progress recently made in this area will also be presented. This
chapter will complement others in this volume focusing on
laboratory techniques for molecular genetic analyses and the
molecular genetics of specific cancer types and hereditary
syndromes.

PRINCIPLES OF CANCER MOLECULAR GEMETICS All cancers
are genetic in origin, in the sense that the driving force of
tumoer development is genetic mutation. A given tumor may
arise through the accumulation of mutations that are exclu-
sively somatic in origin, or through the inheritance of a muta-
tion(s) through the germline, followed by the acquisition of
additional somatic mutations. These two genetic scenarios
distinguish what are colloquially referred to as sporadic and
hereditary cancers, respectively (Figure ). While the neo-
plastic phenotype is partially derived from epigenetic alter-
ations in gene expression, the sequential mutation of cancer-
related genes. with their subsequent selection and accumula-
tion in a ¢clonal population of cells, are the determinant factors
in regard to whether a tumor develops and the time required

Gy
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Table 1. Summary of representative oncogenes mutated in human solid cancers

Gene Chromosomal Function Muration Tumaor
location
RAS{K-, H-, N-) 12p12, 11pl5, 1pi3 Membrane-associated GTPase; Point mutation Many

signal tramsduction

{eodons 12, 13, or 61)

ERRR-2 17q12-g21 Transmembrane tyrosine kingse receplor Gene amplificaion Breast, ovary, endometrium
MYC(C- N L) Bg24, 2p24, 1p34 Transcription factor Gene amplification C: many
N: newroblastoma
L: lung
MDM2 I2g14-q15 pA3-hinding protein Gene amplification Sarcomas
RET I0gl1 Transmembrane tyrosine kinase receptor Point mutation Endocrine
MET Tg3l Transmembrang tyrosine kinase receptor Point mutation Renal
CONDI (cvelm DAY 11g13 Cell cycle regulator Gene amplification Many

‘Carcinoma. unless otherwise specified.

“Horedhary” Gancer

[8m | | Gancer] "

H!‘l “I' -13 -!4 H.III utl ’

“Spordic” Cancer

(&= ] [Cancer]
T N I

Figure | All cancers are genetic. “Hereditary” cancers differ from “sporadic™
cancers by virtue of associition with a predisposing mutation inhenited
through the germline. In contrast, all of the mutations associated with sporadic
tumongenesis are acquired somancally

for its development and progression. The data to support this
multistep, multigenic paradigm are extensive (5-8), but per-
haps the most compelling evidence is that the age-specific
incidence rates for most human epithelial tumors increase al
roughly the fourth 1o eighth power of elapsed time, suggesting
that a series of four to eight genetic alterations are rate-limit-
ing for cancer development (9},

Genetic alterations in cancer cells have thus far been
described in two major families of genes: oncogenes (10) and
tumor-suppressor genes (1 1), Proteins encoded by oncogenes
may generally be viewed as stimulatory and those encoded by
lumor-suppressor genes as inhibitory 1o the neoplastic pheno-
type: mutational activation of proto-oncogenes to oncogenes
and mutational inactivation of wmor-suppressor genes must
both occur for cancer development to take place, Proto-onco-
gene mutations are nearly alwayvs somatic: two known excep-
tions involve the RET and MET proto-oncogenes, mutations

e

of which may be inherited through the germline, predisposing
to multiple endocrine neoplasia type 2 (12), and papillary
renal carcinoma (13). respectively. Tumor-suppressor gene
mutations may be inherited or acquired somatically. Other
than the above-noted exceptions, all hereditary cancer syn-
dromes for which predisposing genes have been identified are
linked to tumor-suppressor genes.

ONCOGENES Oncogenes result from gain-of-function muta-
tions i their normal cellular counterpart proto-oncogenes, the
normal function of which is to drive cell proliferation in the
appropriate contexts. Activated oncogenes behave in a domi-
nant fashion at the cellular level, that is. cell proliferation or
development of the neoplastic phenotype is stimulated fol-
lowing the mutation of only one allele, This class of genes was
originally discovered through studies of the mechanism of
retroviral wumorigenesis (14), which involves viral transduc-
tion of the vertebrate proto-oncogene and re-imtegration into
the host genome under the transcriptional control of viral pro-
moters, such that expression is constitutive and thus onco-
genic. The most common mechanisms for mutational activa-
tion of human proto-oncogenes are gene amplification, typi-
cally resulting in overexpression of an otherwise normal pro-
tein product, point mutation, generally leading to constitutive
activation of a mutant form of the protein product, and chro-
mosomal translocation, which usually results in juxtaposition
of the oncogene with the promoter region of a constitutively
expressed gene, thus resulting in overexpression of the onco-
gene-encoded protein. This latter mechanism is most common
in hematopoietic malignancies while the first two are more
commen in solid cancers. The oncogenes most relevant to
human solid malignancies, their mechanism of activation, bio-
chemical function, and the tumor types most often affected by
each are summarized in Table /.

90T Ndmwnvdszan Onkologra 2. - 114




Tahie 2. Summary of representative maor suppressor genes mutated in human solid cancers
¥ ppr -

Buasie principles of cancer mofeculur gerelics

Crene Chromosomal Function Tumaors'
location Hereditary Sporadic

REI 13gl4 Cell eyvele regulator Retinohlastoma, Retinoblastoma,

OSIEOSATCOME sarcomas, bladder,
breast, lung
Wi 1ipli Transcription factor Wilms umor Wilms tumor
Fid 17pl3 Trunscription factor; regulator Li-Froumeni syndrome Many
of cell evcle, apoposis

APC Sq21-q22 Signal mansduction Familial adenomatous Colorectal, gastric
polyposis

VHL Ip26-p25 Transcriptional elongation von Hippel-Lindau Renal
syndrome

hMSH2, RMLHT,  2plé, 3pll, DA mismatch repair

hPMS2 Tp22

BRCAT I7gl2-21 Transcription fagtor;
DNA repair

BRCAZ 13gl2 DN A repair

NFL 17gl1 Negative regulntor of Ras

DPCY 18421 TGF-b signalling pathway

CDENA ipl) Sp2i

Megmtive regulator of cyclin [

Hereditary nonpalyposis Colorectal, endometnal

colorectal cancer syndrome

Breasy, ovary, prostate (neary (rare)

Breast, ovary, others Orvary (rare)

Neurofibromatosis None
MNome Pancreatic
Melanoma Many

‘Carcinoma, unless otherwise specified

TUMOCR-SUPPRESSOR GENES  The protein products of tumor-
suppressor genes normally function to inhibit cell prolifera-
tion and are inactivated through loss-of-function mutations.
Knudsons (15) wwo-hit model established the paradigm for
tumor-suppressor gene recessivity at the cellular level, where-
in both alleles must typically be inactivated in order for a phe-
notypic effect to be observed. The most common mutations
observed in tumor-suppressor genes arg point mulations,
either missense or nonsense, microdeletions or insertions of
one or several nucleotides causing trameshifis, large dele-
tions, and rarely, translocations, A mutation in one allele,
whether germline or somatic. is then revealed following
somatic inactivation of the homologous wild-tvpe allele. In
theory, the same spectrum of mutational events could con-
tribute to inactivation of the second allele, but what 1s typical-
ly observed in tumors is homozygosity or hemizygosity for
the first mutation, indicating loss of the wild-type allele. As
originally demonstrated for the retinoblastoma susceptibility
gene (16). loss of the second allele may oceur through mito-
ic nondisjunction or recombination mechanisms, or large
deletions. This so-called loss of heterozyvgosity (LOH) has
become recognized as the hallmark of wumor-suppressor gene
inactivation at particular genomic locus. Table 2 summarizes
the known tumor-suppressor genes, their chromosomal loca-
tions, suspected biochemical functions, and the hereditary and

10T Nigvdgnuiizan Chkoliagn 2. 1114

Figure 2. Model of clonal evolution in neoplasia, Following the initiating
mutation in a normal cell, stepwise genetic mutations and selective pressures
result in o canger consisting of a clonal populition of cells all derived from the
original progenitor cell. Each critical mutation in the ¢volving tumor may be

viewed as having provided a selective advantage leading 1o ¢lonal expansion

sporadic tumors with which they are most commonly associ-
ated.
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GENOTYPE TO PHEMOTYPE A human cancer represents the
endpoint of a long and complex process involving multiple
changes in genotype and phenotype. Human solid tumors are
monoclonal in nature; every cell in a given malignancy may
be shown 1o have arisen from a single progenitor cell. As pro-
posed by Nowell (17}, the process through which a cell and is
offspring sustain and accumulate multiple mutations, with the
stepwise selection of variant sublines, is known as clonal evo-
lution or clonal expansion (Figure 2). A long-term goal in
studying the molecular genetics of a particular tumor type is
to catalogue the specific genes that are affected by muations,
the relative order in which they are affected (if any), and ulti-

mately, to use this molecular blueprint to improve methods of

diagnosis, prognostication, and treatment. This task will
undoubtedly prove difficult, however, as a defining character-
istic of cancer is genetic instability (18). There are multiple
types of such mstability, operative at both the chromosomal
and molecular levels. Distinguishing the genetic mutations
that are simply the byproduct of genetic instability from those
are critical 1o the neoplastic phenotype or, indeed, responsible
for increasing genetic instability of one form or another is
among the greatest challenges to be faced in cancer research,

The greatest progress in this context has clearly been achieved
for colorectal cancer, and a model has been proposed that
applies molecular detail for this particular cancer type 1o the
general paradigm of multistep wmorigenesis and clonal evo-
lution, In addition to the recent demonstration that most colon
cancer cell lines are affecied by one of two tvpes of genetic
instability (19, specific molecular genetic alierations have
been shown to occur at discreet stages of neoplastic progres-
sion in the colon — for example, mutation of the APC tumor-
suppressor gene at a very early stage of hyperproliferation,
mutation of the K-RAS oncogene in the progression of early
to intermediate adenoma, and mutation of the P53 tumor-sup-
pressor gene in the progression of late adenoma to carcinoma
(20). Several features of colorectal cancer facilitate this type
of charactenization, including the well-defined histopatholog-
ic progression of normal colonic epithelium 1o cancer and the
accessibility of the various premalignant lesions for molecular
analyses, as well as the occurrence of some of these genetic
mutations in unusually large fractions of all colorectal tumors.
The model is limited in applicability 1o other cancer types,
however, as nonmalignant precursor lesions for many solid
tumor types (e.g., ovarian cancer) are not readily detectable,
and few molecular genetic changes have been described that
occur in major fractions of other cancer types.

THE CELL CYCLE
mal properties, deregulation of the normal constraints on cell
proliferation lies at the heart of malignant transformation. A
tumor may increase in size through any one of three mecha-
nisms involving alterations penaining to the cell eycle: shon-

Although cancer cells possess many abnor-

2

ening of the time of transit of cells through the cvele, a
decrease in the rate of cell death, or the re-entry of quiescent
cells imto the eyele. In most human cancers, all three mecha-
nisms appear to be important in regulaing tumor growth rate,
a critical parameter in determining the biological aggressive-
ness of; a tumor (21). The classical cell eyele model, consist-
ing of a DNA synthesis (S) phase, a mitosis (M) phase, and
two gap (G and G°) phases, has now been elucidated in mol-
ecular detail (Figuwre 3). Critical components of the cycle
include the cyclins, cyclin-dependem kinases, inhibitors of
cyelin-dependent kinases, and the Rb, p533, and E2F proteins.
Many of the protein producis of oncogenes and tumor-sup-
pressor genes are directly linked to biochemical pathways
involving growth factor signalling and control of progression
through the cell cycle.

The current model of cell cvele control holds that the transi-
tions between different cell cvele states are regulated at check-
points (22). A first crucial step in the cell cyele oceurs late in
the G' phase at the so-called restriction point, when a cell
commits to completing the cycle (23). In order to pass through
this point and enter S phase, growth promoting signals trans-
duced from the cell surface to the nucleus cause a rapid and
transient clevation in the levels of D-type cyclins (in early G')
and cyclin E (in late G'). There are three forms of cyclin D,
which are in part cell-type specific; most cells express D3 and
either D1 or D2 {24). These cvelins combine with and activate
enzymes known as eyclin-dependent kinases (CDKs). primar-
ily CDK4 with the D-type cyeling and CDK2 with cyelin E.
CDK4 transfers phosphate groups from ATP to the Bb tumor-
suppressor protein, Rb is hypophosphorylated throughout the
G phase, phosphorylated just before S phase. and remains
hyperphosphorylated until late M phase {25). The Rb protein
binds 10 and sequesters transcription factors critical for the G
to 5 transition, notably E2F, and their release following Rb
phosphorylation leads to the expression of genes responsible
for further cell eyele progression (26). 1t is postulated that the
cyelin D-CDK4 complex regulates progression through G,
while the cyclin E-CDK2 complex regulates the G'-5 transi-
tion (27).

Various CDK inhibitor (CDKI) proteins also play a crucial
role in the process of G' progression (27-28). Among these are
proteins known as plS (INK4B or MTS2), ple (INK4 or
MTS1) p21 (SDI1 or WAF1), and p27 (Kipl). The CDKIs act
through the formation of stable complexes with eyelin-CDK
dimers, disrupting the catalytic function of CDKs. All four of
these CDKIs bind to the cyclin D-CDK4/6 dimers, while p21
and p27 also associate with the cyelin E-CDEK2 dimer, Several
Factors are known to regulate expression of the CDKI pro-
teins. TGF-Beta causes a rapid increase in levels of pl5 and
p27 mRNA and protein, indicating that these CDKIs are
responsible for arresting cells in G in response to this antim-

1997 Nogvdgnvaszati Onkolégia 2 109-114
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Figure 3. Molecular control of cell cyele progression. A linear version of the various states of the cell eycle is shown with the various cyclin‘cyclin-dependen

kinase complexes comesponding to the stages they control

itogenic cytokine, The E2F transcription factor upregulates
plé expression, suggesting the presence of a feedback loop
wherein repression of pl6 expression by Rb hypophosphory-
lation leads to increased activity of CDK4 and phosphoryla-
tion of Rb. Transcriptional regulation of p21 is accomplished
primarily by the p53 wmor-suppressor protein, but may be
affected by various activated growth factor receptors as well.

The cyelin E-CDK2 complex mediates progression out of G,
and evelin A expression increases dramatically with the onset
of § phase. Cvelin A-CDK2 function then appears to be
required for ongoing DNA replication, and again for the G/M
transition. Available evidence suggests that the cvclin A-
CDK2 complex participates in the assembly, activation, or
regulation of DNA replication structures (29). An additional
function of ¢velin A may be in programmed cell death (28).
The activity of cyclin A-dependent protein kinases is
increased in cells undergoing apoptosis, and overexpression
of cyelin A induces apoptosis in low serum,

Passage through G and traversal of the G/M checkpoint are
mediated by cyclins Bl and B2 in complexes with the Cde2
kinase (30). Cyelin B-Cde2 complexes accumulate in an inac-
tive state during S and G° phases. The Cde2 Kinase component
is kept inactive through phosphorylation by Wee | /Mik | -relat-
ed protein kinases. At the end of G°, a phosphatase known as
Cde25C dephosphorylates and activates Cdc2, allowing the
transition into mitosis. In normal cells, DNA damaged by radi-
ation or alkylating agents prevents dephosphorylation of
Cde2, resulting in a G° arrest. Several ubiguitin-dependent
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proteolysis events, including the destruction of B-type cychins,
allow the cell to progress completely through mitosis and
complete the cell cycle.

Clearly, there are many points in this cell cycle where muta-
tional acuivation or hyperactivity of cyclins and their associat-
ed kinases, or mutational inactivation or hypoactivity of
CDKIs would be expected 10 exert an oncogenic stimulus,
Both cycling and CDKIs are represented on the list of genes
mutated in human cancers, and aberrant expression or activi-
ty of these proteins are common in tumors of many types. The
gene encoding cyelin D1, CONDIL is located on chromosome
11gl3 in a region that is amplified in several cancers.
Amplification and overexpression are ohserved most com-
monly in carcinomas of the breast, lung, stomach, and esoph-
agus, while overexpression alone is seen in a much larger
number of cancers (27.31). This oncogene has also been des-
ignated PRADI because of its overexpression resulting from
a translocation in benign parathyroid adenomas, and as BCLI
because of a different translocation leading to its overexpres-
sion in certain B cell lvmphomas,

The gene encoding plo, CDENIA, is located on chromosome
9p21 in a region that is deleted in many solid wmor types.
This tumor-suppressor gene is 'most often disrupted by large
homozyvgous deletions, but may also be inactivated through
point mutations {27.32). Germline mutations of CDKNIA are
also responsible for the majority of the familial melanoma
kindreds that show genetic linkage 1o chromosome 9p21 (33-
34). In humans, the genes encoding pl6 and p13 lie in tandem
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on chromosome 9p, and homozvgous deletions that include
both genes have been observed in several wmor types (27).

Two prototypical human tumor-suppressor genes, RB1 and
P33, encode proteins that play pivotal roles in G'/S cell cycle
progression. Both molecules panicipate in biochemical path-
ways that eventually converge on regulation of the E2F tran-
scription factor. Inactivating mutations of P53 are the most
common molecular genetic alterations known in human can-
cers. Loss of p33 function leads 1o reduced levels of p21 and
hyperactivity of both eyelin D-CDK and cyclin E-CDK com-

plexes. hvperphosphorylation of Rb. and elevated levels of

E2F. Mutational inactivation of the RB1 gene itself, which is
seen in several tumor types, would have the same end result;
in addition o retinoblastomas and osteosarcomas that are seen
in patients with inherited RB1 mutations, sporadic retinoblas-
tomas and sarcomas, most if not all small cell lung carcino-
mas, and a ponion of non-small cell lung, bladder, and breast
carcinomas exhibit somatic RB1 mutations (11).

The molecular targets of E2F and its related transeription fac-
tors are becoming known in increasingly greater detail (35-
36), providing a coherem view of the pathway through which
Rb and p53 converge in negative control of the cell cyele pro-
gression, Binding sites for E2F are present in genes implicat-
ed in the induction of S phase, including those encoding
thymidine kinase, the proto-oncogenes MY C and MYB. dihy-
drofolaie reduciase, and DNA polymerase-alpha,
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Techniques in cancer molecular genetics:
a primer for practicing clinicians

JEFF BOYD, PH.D.

Deparment of Swrgery and Human Genetics, Memorial Sloan-Keveering Cancer Center, New York

INTRODUCTION  As discussed earlier, there are two ¢lasses of

genes subject 1o mutation in human cancers: oncogenes and
wmor-suppressor  genes. Oncogenes are most frequently
altered through point mutation or gene amplification, which
serve to increase the activity or amount, respectively, of the
encoded protein. Oncogenic point mutations typically involve
in which the substitution of one
nucleotide for another changes the amino acid at a codon ¢n-

missense alterations,

tical in determining the activity of the protein. Gene amplifi-
cation invelves the formation of muliiple copies of an other-
wise single-copy gene, effectively increasing the amount of an
oncogenic protein in the cancer cell. The amplified gene
copies may exist within a chromosome. where they ofien
appear as homogeneously staining regions {HSRs), or as small
extrachromosoemal fragments known as double minutes. Less
common are chromosomal translocations, which may also
activite oncogenes when they become juxtaposed with a for-
eign promoter element that increases the basal transcription
level of the oncogene, deregulating its expression,

Tumor-suppressor genes sustain loss-of-function alierations,
the most common of which are frameshift and nonsense muta-
tions. Frameshift mutations involve the insertion or deletion
of a small number of nucleotides such that the reading frame
tor the encoded protein is aliered downstream of the mutation,
While the new reading frame always encodes an unrelated
protein sequence. most often a premature stop codon is
encountered shortly after the mutation, as there is typically
only one open reading frame for a gene. When premature stop
codons result from a mutation, they are known as nonsense
mutations, Less common are large genomic deletions, result-
ing in the loss of a large portion or all of a gene. While translo-
cations may theoretically disrupt tumor-suppressor genes,
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there is little precedent for this mechanism in human cancer
genelics,

The mutations in cancer-related genes may all be character-
ized using a small number of standard laboratory techniques
that are now in widespread use in molecular genetics labora-
tories. Brief overviews of the most commonly employed tech-
niques, along with their original citations and a visual presen-
tation of representative data, are presented.

THE POLYMERASE CHAIN REACTION (PCR) Many procedures
are based on the PCR. which has revolutionized the practice
of molecular genetics. The procedure employs a thermosiable
DNA polymerase (e.g.. Tag polymerase) and oligodeoxynuc-
leotide primers to exponentially amplify a small target DNA
sequence ( 1). Template DNA is combined with primers, poly-
merase, and the appropriate buffer, and using a thermal cycler,
subjected to multiple cycles cach consisting of three steps:
DNA template denaturation, primer annealing, and enzymatic
elongation of the target sequence. The amplified target
sequence may then be cloned, screened for mutations,
sequenced, or otherwise subjected to the analysis of DNA
structure and expression. Genomic DNA obtained from any
number of sources, including fresh-frozen or fixed and
embedded tissues, is amenable 1o PCR analysis, and a single-
copy DNA sequence present in several picograms of genomic
DNA template may be routinely amplified 1o large (several
billion-fold) quantities. The ability to amplify umor-tissue
DNA obtained from archival paraffin blocks has greatly facil-
itated the molecular genetic analysis of human cancers,

MUTATION SCREENING PROCEDURES Scveral screening pro-
cedures have been developed that allow rapid analysis of a
large number of DNA samples for the presence of potential
mutations which may be subsequently confirmed by direct
sequence analysis, A representative screening procedure that
is also the most commonly used is single-strand conformation
polymorphism (SSCP) analysis (2). Radiolabeled PCR pro-
ducts are denatured, and the single-strand DNA molecules are
electrophoresed in nondenaturing polyvacrylamide gels under
certain conditions. The procedure is based on the principle
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Figure |. Detection of an hMSH2 gene mutation by S5CP and sequencing analyses, A. Following the PCR amplification of exon 9 of the hMSH2 gene, an

autoradiogram of the SSCP gel reveals a wild-type pattern of DNA single strand mobility in patients 2-8; DNA from patient | shows an additional set of bands

rmigriting with slower {larger) mobality than the wild-type bands, B, Dideoxy sequence analysis comparing one of the altered bands {mutant) to the product from

a normal individual {normal) reveals a 4-bp insertion beginning at codon 482 resulting in a frameshiti mutation.

that any sequence change will usually cause an altered three-
dimensional conformation and thus altered mobility of the
PCR product through the gel. Variant bands may then be
sequenced directly to determine the sequence change (Fieure
{4). Disadvantages of the SSCP analysis are that complete
sequence mformation of the target gene is necessary in order
to design PCR primers, conformation variants can be reliably
detected only in relatively small PCR products (100-300 base
pairs). and that the procedure is generally only 75-100% sen-
sitive in variant detection, depending on the target sequence.
Other indirect screening procedures for the detection of small
{one or several base pairs) mutations include denaturing gra-
dient gel electrophoresis, heteroduplex analysis, RNase A
cleavage, and chemical mismatch cleavage (3).

Another screening procedure has been developed to detect
mutations resulting in truncated protein products such as
oceur with frameshift, nonsense, and splice-site alterations
affecting tumor-suppressor genes. Known as the in vitro syn-
thesized protein (VSP) assay or protein truncation test (PFTT),
this procedure was first described in the analysis of truncating
mutations n the APC gene (4). RNA from the blood or a
tumor is used to synthesize first-strand cDNA., which is then
used as a template for the PCR amplification of overlapping
products spanning the coding region of interest. PCR primers
are constructed such that the necessary sequences for transla-
tion initiation are included and the amplified product remains
in the correct reading frame for protein translation. The PCR
product is added 10 a reaction mixture containing the neces-
sary enzymes and reagents for in vitro mRNA transeription
and protein translation that includes a radiolabeled amino
acud. Analysis of the in vitro synthesized protein fragments by
gel electrophoresis reveals the presence of smaller protein
fragments in cases where truncating mutations are present in
the original template. The original PCR products may then be
sequenced to idennfy the relevant mutations. This procedure

I

has been successfully emploved 1o screen for mutations in
most wmor-suppressor genes, including BRCAL (5) and the
mismaich repair genes involved in HNPCC (6). The major
advanmtage of this procedure is that relatively large PCR pro-
ducts may be screened. but the disadvaniage is that RNA is
required from the tissue to be screened rather than the genera-
Iy more readily available DNA.,

Gene amplification may be detected with gquantitative PCR
procedures, but the more sensitive and sull preferred tech-
nique is that of Southern blotting. This relatively old proce-
dure (7) may also be used to detect mutations in which sub-
stantial (several hundred base pairs or more) portions ol genes
are deleted, duplicated, or translocated. Genomic DNA is
digested with one or more restriction enzymes, and the result-
ing fragments are separated by size on a horizontal agarose
gel, transferred to a solid nvlon support, and subjected to
hybridization with a radiolabeled probe from within (or near)
the gene of interest. Advantages of this technique are that rela-
tively larze regions (several kb) of DNA may be examined for
alterations and that no knowledge of the target gene sequence
is necessary for the analysis. The major disadvantage is thai
relatively large amounts of high quality genomic DNA, gen-
erally from fresh-frozen tissues, are required.

DNA sequencing s generally accomplished using one or
another modification of the dideoxy termination protocol ori-
gmally described by Sanger er al. (8). Genomic DNA frag-
menis or PCR products may be subcloned and sequenced with
a DNA polymerase, or small quantities of PCR products may
be “cycle-sequenced” using a modified PCR (9). The proce-
dure is performed manually using one radiolabelled
nucleotide substrate, polvacrylamide gel electrophoresis, and
autoradiography (Figmre [H), or in an automated formar,
which employs flourescently labelled dve terminators.
Although the direct sequencing of DNA is the most straight-
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torward and reliable method for mutation detection, it is tech-
nically and economically prohibitive for most routine research
applications. More typically, variam DNA samples identified
by an indireet screening procedure such as SSCP analysis are
then characterized by sequencing.

AMALYSIS OF POLYMORPHIC ALLELES  As explained elsewhere,
loss of heterozygosity (LOH) at a particular genomic locus is
taken to indicate the presence of a mutant tumor-suppressor
gene on the remaining allele. LOH may be characterized by
comparing any pelymorphic locus in tumor and normal tissue
DNA from a person heterozygous (informative) st that locus;
clonal loss of one or the other allele in the tumor DNA 15
defined as LOH. Originally performed using Southem blot-
ting to detect restriction fragment length polymorphisms
{RFLPs) near the gene of interest (10), the procedure is now
based almost exclusively on the use of the PCR to amplify

highly polymorphic microsatellite repeats, many thousands of

which have been mapped throughout the human genome (11).
The PCR/microsatellite-based technique is used to pertorm
allelotype analyses for particular tumor types as a means 1o
identify potential novel umor-suppressor loci, or as a means
to define the boundaries of a relatively small subchromosomal
region such that positional cloning strategies may be
emploved (Figure 24). This is also the technique used to per-
form genetic linkage analyses, utilized when hunting for novel
hereditary discase loci, The same procedure is used to guanti-
tate microsatellite instability. Instead of loss of one allele, this
phenomenon manifests as one or more additional alleles in
tumor compared to normal DNA samples from an individual
(Figure 2B).
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Figure 2. Use of polymorphic nmicrosamellite repeats to idennfy LOH and

microsatellite instability. A. Examples of LOH at three differem microsatellite
loci in tumor DA {T) compared 10 normal DINA (N) from the same individ-
wal. Clonal absence of one or the other allele in twmaor DNA from an informa-
tive (heterorygous) individual indicates LOH. Bars on the left side of each
auwtoradiogrum indicate two alleles. and arrowheads on the right side indicate
pusition of allele lost in the mmor. B, Examples of microsatellite mstability a1
three different loci in tumor DNA{T) compared to normal DNA (N from the
same individual. Presence of an additional allele or alleles (larger or smaller)
in tummor DN A, rather than loss, indicates microsatellite instability. Bars on the
left side of each autoradiogram indicate normal alleles, and arrowheads on the

right side indicate new (addinonal) alleles
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Cancer susceptibility genes in heritable cancer

syndromes

EDITH OLAH, PH.D.

Depariment of Molecular Biology, National Institue of Oncology, Budapest

INTRODUCTION During the past decade, molecular geneti-
cists have discovered genes that are responsible for a number
of hereditary cancers. The identification of “cancer genes”
erased any doubt about the importance of primary genetic fac-
tors in a variety of cancer syndromes and contributed 1o an
increased interest in the genetic etiology of cancer by basic
researchers and clinicians,

Throughout life cells accumulate mutations tha originate
from errors made by DNA replication mechanisms or through
exposure to DNA-damaging environmental agents. When a
cell acquires the appropriate set of mutations in the relevant
genes, it may cease Lo observe normal controls of proliferation
and become a cancer cell.

Most cancers are sporadic, attributable to such somatically
acquired mutations, However, a proportion {varying accord-
ing to cancer type) occur in individuals who are at higher risk
than the remainder of the population because of an inherited
susceptibility.

FEATURES OF HEREDITARY CAMNCERS Hereditary cancers are
characterized by cardinal clinical features that are essential
components of discernible cancer family history (1). These are
as follows:

1) Cancer in two or more relatives (three or more cancers for
commaon malignancies),

2) Early age of cancer onsel.

3) Multiple primary cancers (tumors of associated organs)
showing specific combination within the family: in herednary
breast ovarian cancer syndrome (HBOC), for example, breast
and ovarian carcinoma would constitute the main organ sites.
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whereas in Cowden’s disease thyroid cancer, and other tumors
{including breast cancer) frequently occur.

4) Mendelian inheritance patterns of tumor transmission (seen
for the wmors of the same organ or for tumors of “associated
organs ).

5) Other features such as a) distinctive phenotypes in the “sin-
gle gene syndromes” examples being the presence of hyper-
plasia of thyroid C cells, adrenal or parathyroid tissue in
MEN2; the presence of developmental abnormalities in hered-
itary, Wilms's tumor, or areas of colonic polyps (numbering in
the hundreds) in FAP. b) distinctive pathologic features of
tumors (for example the excess of mucoid and signet cell his-
tologic features in HNPCC colonic carcinomas or ¢) differ-
ences in survival and clinical severity when compared with
their sporadic tumor counterpant, as in HNPCC where the
paradox is that patients with colorectal carcinoma show sig-
nificant survival advantage when compared with their spo-
radic counterpart (2-3).

Already more than a century ago the first example of a hered-
itary cancer-prone family was recorded (4). However, the role
of hereditary factors in cancer predisposition was only fully
proven with the isolation of genetic elements associated with
the disease, and with demonstration that these genes are
mutated in affected family members. Moreover, it has been
suggested that virtually every human malignancy can occur in
genetically predisposed individuals (5). Most of the genetic
disorders that may predispose patients to cancer — there are
more than 200 - are rare. Some tamilial cancer syndromes
{e.z. hereditary breast-ovarian cancer syndrome and heredi-
tary colorectal cancer) are exceptions to this rule.

The prototype of cancer susceptibility genes, RB1, is respon-
sible for the familial form of retinoblastoma and was isolated
in 1986, Since then, the study of hereditary cancer syndromes
with Mendelian inheritance patterns has resulted in the identi-
fication of about 20 cancer susceptibility genes linked to
known cancer syndromes. For many of these genes. mutation
analysis is now possible (Tabfe 1), Research will undoubtedly
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Tahle 1. Setected hereditary cancer syndromes

Characteristic cancer/ Tumors associated Coene Chromosome  Tvpe of gene Product References
cancer svadrome with gene mutation location/Tanction
Hereditary Retinoblastoma RBI 13q14 Tumor suppressor Nucleus Transcription 2830
retinoblastoma Sarcomas factor
Hereditary Wilms" tumor Wilms" tutmor WTI 1ipl3 Tumor suppressor Nucleus Transcription 4 2 - 4 3
factor
Li-Fraument Soft nssue sarcoma TPS3 17pl3 Tumor suppressor MNucleus Transcnption 18
synidrome Osteosarcoma factor
Chondrosarcoma
Carcinoma of breast
Brain tumaors
Leukemia
Adrenocorical carcinoma
Neuro- Neurofibroma NF1 17911 Tuimor suppressor Cytoplasm/GTPase 4546
fibromatosis Neurofibrosarcoma activalor
vpe | Pheochromocyiomi
Optic glioma
MNeurg- Acoustic newroma MNF2 23ql2 Tumor suppressor Cell membrane inner 1257
fibromatosis Meningioma surface/ Adhesion
tvpe 2 Glioma
Familial Carcinoma of colon APC 5921 Tumor suppressor Cytoplasm Adhesion LY
adenomatous Carcinoma of dusdenum
pelyposis Carcinoma of ampulla
Carcinoma of thyrod
Carcinoma of pancreas
von Hippel- Hemangioblastoma of VHL Ip2s-26 Tumar suppressor Membrane? 2534
Lindau syndrome cerehellum, spinal cond
Renal ¢ell carcinoma
Pheochromocytoma
Retinal hemangiomas
Pancreatic carcinomsa
Familial medullary Medulbary thyroid
CATCInoma CArcinmm
Multiple endocrine Medullary thyroid
neoplasia, type 2a CATCINDM RET 10g11 Proto-omcogene Membrane Tyrosine 16-38
Pheochromocytoma kinase receplor
Parathyroid adenoma

Muluple endocnine Medullary thyroid carcinoma

neoplasia, type 2b Pheochromecytoma
Hereditary Colorecial carcinoma hMSH2 2pl6 Tumor suppressor/ Nucleus 34,58
nonpolyposis Carcinoma of endometrium hMLHI Ip2l mismatch repair [N A mismatch
colon carcinoma Carcinoma of ovary hPMS1 2932
Carcinoma of small bowel hPMS2 2l
Carcinoma of stomach
Carcinoma of ureter and renal pelvis
Glioblastoma multiforme
Carcinoma of pancreas
Tuberous Subependymal giant cell TaC2 I6pl3 Tumor suppressor Cyvtoplasm? 63
sclerosis ASIFOCVIoME G TPase activator?
Rhabdomyoma of hean
Angiomyolipoma of kidney
Hereditary Melanoma ple(CDENIY 9p21 Tumor suppressor Cytoplasm/Cell 44
melanoma Carcinoma of pancreas cyecle regulator
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Table . Selected hereditary cancer syndromes {continued)

Cancer swceptibiliny gemes in Beritable cancer syindromes

Characteristic cancer Tumors associated Gene Chromosome  Type of gene Produgt location References
cancer syndrome with gene mutation function
Hereditary Carcinoma of breast BRCAI 17921 Tumaor suppressor Nucleus? 48,56
breast carcinoma | Carcinoma of ovary Transcription factor? Double strand DN A repair?
Hereditary Carcinoma of breast BRCAZ 13gi2-13 Tumor suppressor MNucleus? 8.16-17
breast carcinoma 2 Double strand Transeription factor?
DA repair?

Ataxin Carcinoma of breast ATM 11922-23 DNA repair Cell evcle regulator (%) 63
telangiectasin Lymphoma

Muluple other cancers
Hereditary Chondrosarcoma EXTI #q24 Tumor suppressor el 40
muliple Bemgn exostoses
EXDSI0SES of bone
Bloom's syndrome Information lacking BLM 15g26 Putative helicase Mucleus/repair 47
{homozy gotes) o tumors in heterozygotes
Fanconi Data nenconclusive FAA 16gq24 DNA repair Mucleus TINA repair 64
anaemia congeming
(homozygotes) tumors in heterozy gotes
Gorlin's Nevoid basal hPTC 22 Tumor suppressor W 7
svmdrome cell carcinoma

Carcinoma, unless otherwise speaified.

lead to the discovery of additional cancer susceptibility genes
in the future.

MODE OF ACTION OF CANCER SUSCEPTIBILITY GEMES The
vast majority of cancer susceptibility genes act in a recessive
manner (termed tumor-suppressor genes eg. BRCAL in
hereditary breast cancer syndromes, and p53 in Li-Fraumeni
syndrome). This means that both alleles of tumor-suppressor
genes must be inactivated at the somatic level for the cells 1o
become malignant. There is evidence, however, that a domi-
nant oncogene model may account for MEN2. Here the effect
is activation rather than inactivation of the protein, and only
one copy has 1o be altered to result in tumorigenesis. A few
other genes (e.g. ATM and mismatch repair genes) may par-
ticipate in repairing DNA damage. Hence, inactivation of
these genes indirectly promotes tumorigenesis through
increased accumulation of somatic mutations.

Thus, cancer susceptibility may operate in m least two ways,
The inherited abnormality (a constitutional or germline muta-
tion) may increase the rate of somatic mutation (as for mis-
match repair genes), or it may inactivate one copy of a tumor-
suppressor gene, such that subsequent imactivation of the sec-
ond copy by somatic mutation results in tumorigenesis.

Recently, Kinzler and Vogelstein (6) made a distinction
between .gatekeeper’ genes and .carctaker” genes in the
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determination of cancer. Gatekeepers are genes that directly
regulate the growth of wmors by inhibiting growth or pro-
moting death. Each cell type has only one (or few) gatekeep-
ers, and inactivation of the given gatekeeper leads o very spe-
cific tissue distribution of cancer; for example, inherited
mutations of the retinoblastoma (RB1), von Hippel-Lindau
(VHL}, neurofibromatosis type 1 (NF1). adenomatous polypo-
sis ¢coli (APC) and patched (PTC) genes lead 1o tumors of the
retina, kidney, Schwann cells, colon, and nevoid basal cells
respectively.,

Inactivation of inherited cancer susceptibility genes appears to
occur early in tumorigenesis; therefore, these genes may func-
tion as “gatckeepers” to malignancy (7). In this model, the
gatekeeper genes must be inactivated (tumor-suppressor
genes) or activated (proto oncogenes) in the target tissues for
malignancy to oceur regardless of the presence of other genet-
ic disorders. Thus, loss of gatekeeping function is the princi-
pal lesion leading 1o malignancy.

In contrast, inactivation of a caretaker gene does not promote
wimor initiation directly. Rather, genetic instability caused by
inactivation of a caretaker leads to neoplasia indirectly
through increased mutation of all genes, including gatekeep-
ers. Once a wumor is initiated by inactivation ot a gatekeeper
gene, it may progress rapidly due to an accelerated rate of
mutation in other genes that directly control cell birth and
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death. Known caretaker genes include the nucleotide exci-
sion-repair genes that are responsible for xeroderma pigmen-
tosum, mismatch repair genes that cause hereditary nonpoly-
posis colorectal cancer, and probably the ATM gene, which is
responsible for ataxia-telangiectasia. BRCA] and BRCA2
have also been proposed to be added to the list of caretaker
genes. Consistent with this hypothesis, mutations in BRCA 1
and BRCAZ are rarely found in sporadic cancers,

Tumors that have defective caretaker genes present an addi-
tional therapeutic target, Such tumors would be expected to
respond favorably to therapeutic agemts that induce the type of
genomic damage that is normally detected or repaired by the
particular caretaker gene involved. The discovery by Sharan
and associates (8) that most cells with defective BRCA2
genes are sensitive to gamma-irradiation suggests that tumors
from breast cancer patients with inherited BRCA2 mutations
should be more sensitive to such radiation than other breast
cancers,

Further understanding of the function of cancer susceptibility
genes (Table 1) is needed 10 clarity the role of these genes in
tumorigenesis. This knowledge will be important in develop-
ng intervention strategies such as cancer surveillance, pro-
phylactic surgery, chemoprevention, and eventually, gene
therapy approaches that will reduce morbidity and monality in
these syndromes,

SINGLE V5. MULTIGEMIC CAMCER SYMDROMES Based on their
genotypic and phenotypic characteristics, two categories of
hereditary cancer svndromes can be distinguished. The first
one includes those syndromes that are associated with muta-
tions of a single gene (Tabde 1). These are for example, famil-
ial adenomatous polyposis (FAP), neurofibromatosis tvpes |
and 2 (NFI, NF2) multiple endocrine neoplasia type 2
(MENZ2). Li-Fraumeni syndrome (TP53). von Hippel-Lindau
syndrome (VHL), hereditary retinoblastoma (RE1), or ataxia
telangiectasia { ATM). With the exception of neurofibromato-
sis type 1, which affects approximately 1 in 3,500 newboms,
these “single gene syndromes” are rare in the population, with
frequencies ranging from approximately 1 in 10%, (as in the
case of familial adenomatosus polyposis) to | in 10°, as for
WAGR (Wilms’ tumor, aniridia, genitourinary abnormalities,
mental retardation) syndrome. Most cancer syndromes associ-
ated with a single locus can be distinguished from their non-
hereditary counterpants by their association with specific phe-
notypes that are attributable 1o the predisposing gene (9).
These may consist of multiple preneoplastic lesions in the tar-
get tissue — for example, areas of colonic polyps in FAP, C-cell
hyperplasia in MEN2, or specific abnormalities of growth or
development in tissues that are not at increased risk of cancer
for example: in Beckwith-Wiedemann syndrome due to muta-
tions in the WT1 gene.

122

These phenotypes not only provide clues to the function of the
predisposing genes, but also have immediate practical value in
clinical management, as family members at risk can be iden-
tified by screening for biochemical markers before invasive
cancer develops (e.g. measuring increased plasma calcitonin
levels due to secretion of calcitonin by C cells in thyroid
hyperplasia of MEN2),

In contrast with the previous group, other types of hereditary
cancers are associated with more than one predisposing gene.
Examples of these ..multigenic cancer syndromes” (Table 1)
are the hereditary nonpolyposis colon cancer (HNPCC) syn-
drome where patients have been found to carry mutations in at
least four different DNA mismatch repair genes. Similarly, in
the hereditary breast cancerhereditary breast-ovarian cancer
(HBC/HBOC) syndromes, several genes may predispose 10
breast and/or ovarian cancers, though only BRCA 1, BRCA2,
and in small proportion of families, p33 have thus far been
shown to confer strong predisposition 1o breast cancer.

MODELS OF CAMCER SYNDROMES INCLUDING GYMECOLOGIC
AND BREAST CANCER

HEREDITARY BREAST CAMCER SYNDROME (HBC), HEREDITARY
BREAST/OVARIAN CAMNCER SYMNDROME [HBOC) Minimal
research/clinical criteria for defining familial breast cancer
syndrome consists of at least 3 family members with diagno-
sis of breast carcinoma before age 60. Familial breast/ovarian
carcinoma syndrome requires @ least one case with ovarian
carcinoma at any age in addition to two or more relatives with
breast cancer. Ovarian cancer families are defined by two or
more first degree relatives with ovarian carcinoma,

Mutations in at least five genes predispose women 1o breasi
cancer: mutations in BRCAL and BRCA2 are hightly pene-
trant, lead to a tissue-restricted pattern of disease, p53 associ-
ated with Li-Fraumeni Syndrome, in which mutation carriers
are at elevated risk of pleioropic cancers, including breast,
CDU/PTEN/MMACI (associated with Cowden Syndrome),
and possibly ATM (ataxia telangiectasia mutated) also appear
to confier elevated risk of breast cancer although penetrance of
these genes is much lower (10). It is likely that other genes
predisposing to breast cancer remain to be discovered,

Families with hereditary breast carcinoma are usually divided
into two categories: those with the breast-ovarian cancer syn-
drome and those with site specific breast carcinoma, Absence
of ovarian carcinoma in families with site-specific breast can-
cer does not preclude appearance of other cancers in the fam-
ily. Presence of ovarian carcinoma in the family, in addition 1o
breast carcinoma, increases the probability that a cancer gene
is present, indicating that family members should be consid-
ered to be at increased risk for breast as well as ovarian carci-
noma.
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Researchers estimate that the BRCAL] and BRCA2 genes
account for 5% to 10% of all breast and ovarian cancer cases.
Women who inherit a mutated form of these genes have as
much as 80%-90% lifetime nisk of developing breast cancer
{11). Ovarian cancer risk is also elevated, with BRCA1 con-
ferring a higher risk. However, these risk estimates are based
on large, linkage-positive families that may be atypical. More
recent studies in Ashkenazi Jewish mdividuals imdicate that
the risk of breast carcinoma conferred by specific BRCAT and
BRCAZ muations may be lower in the general population,
approximating 50-60% (12-13).

As in other syndromes involving a predisposition to cancer,
BRCAI or BRCAZ mutation carriers develop breast cancer at
a considerably vounger age than in the general population,
However, no such age specilic penetrance of BRCA1 muta-
tions was ohserved for ovarian cancers (11). Indeed. no addi-

tive effect of the two genes was detected in a Hungarian
patient who carries mutations in both BRCAT and BRCAZ but
did not develop ovarian cancer until age 30 ( [14).

Increased risk for cancers other than breast or ovary in
BRCAI and BRCAZ carriers has also been suggesied: signif-
icantly increased relative risks of colon carcinoma (4x) and
prostate carcinoma (3x) have been identified in BRCA carri-
ers (15). BRCAZ mutations are associated with rare male

breast cancers, and pancreatic carcinoma (16-17),

The BRCA2 gene displays a more pletotropic cancer spectrum
than the BRCA gene. In addition 1o female and male breasi
carcinomas, the eccurrence of carcinomas of the upper gas-
trointestinal ract {pancreas, stomach, esophagus,). and of the
prostate, colon, ovary brain, in additon 1o leukemias, lym-
phomas, and gliomas — among other malignancies have also
been reported (e.g. 18).

So far, investigators have identified more than 300 distinet
mutations in BRCAL. Similarly BRCA2 can mutate in many
ways, with over 100 different variants reported thus far ( 19).

Large numbers of mutations in BRCAT and BRCA2 make
screening of these genes a challenging undenaking. Therefore
it was big news when scientists announced more than a year
ago that they had found a founder mutation that occurs at high
frequency among Jewish women of Ceniral-Eastern European
descent (12). This Ashkenazim group includes more than 90%
of the 6 million Jews living in the United States. During this
past vear researchers around the world have begun finding
that a few other ethnic groups may also have novel founding
BRCA]
Recently we observed a wvery strong founder effect in
Hungarian breast cancer families for the BRCAI mutations

and BRCA2 mutations (for review see 20-21).

1997 Nogrvagvdsoati Cwkologia 2. 119128

Cancer suscepibility geres i feriteble concer syndromes

5382insC, which accounts for as much as 63% of all the
BRCA T mutations identified (22).

Of keen interest is whether or not there is phenotypic variation
with respect to specific mutations i breast cancer genes,
Easton and associates (11} predicted two phenotypic variants
of BRCA1 families: those with a high penetrance of ovarian
carcinoma (84% by age 70 years) and those with low pene-
trance (32% by age 701 Following this lead. Gaveher and
associanes (23) found a significant correlation between the site
of mutation within the BRCA1 gene and the proportion of
ovarian carcinomas in families. Mutations in the 3" third of the
gene appear o confer a lower risk of ovarian cancer. This
effect was also observed in our 32 Hungarian families (22},
sugpesting that there may be phenotypic variation among spe-
cific mutations of BRCAIL

Similarly, BRCA2 mutations predisposing 1o ovarian cancer
appear to be clustered in the region of the protein encopassing
the BRC repeats in exon 1 (24). These observations suggest
tissue specific functions of both BRCAL and BRCA2 which
are mediated by special domains of the protemn.

Results of multicenter international collaborative studies com-
piled by the Breast Cancer Linkage Consortium do not sup-
port the existence of additional susceptibility genes for the
breast-ovarian cancer syndrome, but there are many examples
of site specific breast carcinoma families that are not account-
ed for by BRCA1 and BRCAZ2 genes. Several groups are
searching for additional susceptibility loci using breast cancer
families unlinked to these two genes (or to p33).

HEREDITARY MOMPOLYPOSIS COLORECTAL CARCIMOMA SYM-
DROME (HMPCC)  Researchers have identified two main forms
of hereditary colon cancer: familial adenomatous polyposis
colorectal cancer, or FAP (characterized by many colonie
polyps); and hereditary nonpolyposis colorectal cancer, or
HNPCC (few, if any polyps), FAP represents less than 1% of
all colorectal cancer cases dingnosed each year; HNPCC per-
haps 5% 1o 10%,

FAP arises from mutations in the APC (adenomatous polypo-
sis coli) gene on chromosome 5, a gene which normally
inhibits cell growth, With inherited mutation in one copy of
the gene, hundreds or even thousands of adenomatous polyps
can form n the colon by the time an affected child reaches 16
isome patients develop these polyps by age 10, nearly all do
by age 35). Most of the polyps measure less than 5 mm in
diameter, but growing so thickly that they carpet the entire
colon. Cancer inevitably develops in FAP patients, including
gastric cancer, periampullary carcinoma, thyroid and brain
wumors. In 5% of patients, the trauma of surgery ¢an lead 1o
desmoid tumors.
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HNPCC is a misnomer, since these tumors often originate in
single polyps resembling those of sporadic colon cancer.
There are two main variants of HNPCC, as defined by H.T
Lyncl (35). Site-specific, or Lynch syndrome I involves only
the colon, whereas in Lynch syndrome 1l, the colon is
involved predominamly but patiemts have an inordinately
mereased susceptibility to certain extracolonic cancers. The
most common of these is cancer of the endometrium, followed
by carcinoma of the ovary, small bowel, stomach, pancreas,
ureter, renal pelvis, and breast.

The criteria uwsed for defining HNPCC families is the
Amsterdam Criteria, which requires at least 1 family member
with a diagnosis of colon carcinoma before age 50 years and
atotal of at least 3 affected individuals in two contiguous gen-
erations {26).

HNPCC arises from mutations in any one of at least four
genes meant to repair Jmismatches” between DNA base pairs.
The mismatch repair (MMR) pathway recognizes and repairs
replication errors made during synthesis of a daughter
genome. When this pathway is inactivated, cells have a 1000-
fold increase in mutation frequency. The uncorrected mis-
match errors lead to an accumulation of mutations in tumor-
suppressor genes and oncogenes. eventually leading to can-
cer. Usually, by the time an affected person reaches age 45, he
or she will develop colorectal cancer.

Analysis of 48 kindreds meeting the Amsterdam Criteria has
identified germline mutations for these genes in 68% of kin-
dreds (hMLHI1, 33%; hMSH2, 31%:; hPMS2, 4%) (27). One
patient was identified with a germline mutation of hPMSI,
however this protein is not known to be present in the repair
complexes identified to date.

Currently little is known regarding the relevence of germline
mutations identified in other genes (e.g. hDUGI/hMSH3)
among HNPCC kindreds. The lack of mismatch repair gene
mutations in about one third of the HNPCC kindreds is likely
attributable 10 a combination of imperfect mutation detection
methods and as yet unindefied genes that may also cause
HNPCC.

LI-FRAUMENI SYNMDROME Germline mutations of the p33
tumor-suppressor gene on chromosome 17p13 predispose 1o a
wide range of malignant diseases including breast carcinoma,
soft tissue sarcomas, osteosarcomas, chondrosarcoma, brain
tumors, leukemia, adrenoconical carcinomas and small cell
lung carcinoma. Predicted risk that invasive cancer will devel-
op by age 3 approaches 50%. Constitutional mutations of
p33 are frequent in Li-Fraumeni families, but are very rare in
unselected cases of breast carcinoma. Testing for germline

mutations is available at a number of research centers and
should be considered when a woman with early onset breast
carcinoma is found to have a relative with childhood cancer.

For further information, several recem and comprehensive
reviews of Li-Fraumeni syndrome are available (e.g. 28),

MODELS OF UNCOMMOMN CANCER SYNDROMES

HEREDITARY RETINOBLASTOMA (RB) These eye tumors affect
roughly one child out of every 20,000 births. In nearly all
cases, the disease manifests by age 5. Some 20% w 40% of
retinoblastomas are hereditary; the rest occur sporadically.
The RB gene has been located on chromosome 13, (29) and
was cloned i 1987 (300).

It was research on retinoblastoma that helped forge the link
between inherited gene abnormalities and alterations in
somatic cells caused by nongenetic factors. Affred . Knwdson
(31-32) developed the , two-hit”™ model of carcinogenesis pre-
dicting the genetic mechanism responsible for the difference
between the sporadic and familial form of the disease. In this
maodel, both alleles of the RB1 gene need to be inactivated in
order for umors to develop. Since even a single normal copy
of RB1 gene can prevent tumor formation, it is referred 1o as
a Lumor-suppressor. gene,

For a sporadic case to occur, both mutations would have 10
take place in the same retinoblast. This is a rare eveni, there-
fore age of onset is relatively late, and these children do not
tend 1o develop more than one tumor. On the other hand, chil-
dren inheriting a damaged RB gene need only a single addi-
tional genetic hit for wmors to develop. This explains why
these children often form multifocal and bilateral tumors. The
risk that malignam retinal tumors develop is greater than 0%,
Carriers are also at risk for osteogenic sarcoma, especially
within fields previously imadiated for treatment of retinoblas-
toma.

VON HIPPEL-LINDAU DISEASE (VHL) In 1904, Fugene von
Hippel deseribed another type of retinal pathology — angioma,
now recognized as pant of von Hippel-Lindau syndrome
(VHL). Angiomas also occur in the central nervous system.
which were first described by Arvid Lindau in 1926,

VHL has been subdivided into VHL type 1, which lacks
pheochromocytoma, and VHL tvpe 2, which is associated
with pheochromoeytoma (33). VHL 15 a highly variable dis-
ease that is dominantly inherited and predisposes to renal
cysts, renal cell carcinomas (RCC), pancreatic cysts, islet cell
tumors, cystadenomas of the epididymis, in addition 1o the
mentioned retinal agiomas, hemangioblastomas of the central
nervous system, pheochromocytomas (33).
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The VHL gene has been located on chromosome 3 and was
cloned in 1993 {34). Scientists have identified mutations in
#1.5% of families from Central Europe (25).

HEREDITARY WILMS® TUMOR (WT) One familial form of this
extremely rare pediatric kidney cancer includes a predisposi-
tion to the WAGR svoadrome, in which Wilms" tumor, aniridia
(absence of iris), genitourinary defects, and mental retardation
coexist. Mapping of the WAGR region has vielded a gene
{(WTI1) on chromosome 11 (29), and additional loci on this
chromosome are being investigated. Beckmith-Wiedemann
svndrome is also due to mutations in WT1 predisposing to
Wilms" tumor, hepatoblastomas, and rhabdomyosarcomas,

Interestingly. some bilateral and multiceniric tumors may
arise from somatic mutations rather than germline mutations.
Constitutional or even wmor-specific mutations of the Wilms’
tumeor gene (WT1) occur in far fewer cases than researchers
expected. Furthermore, in some cases with a tumor-specific
WT! mutation of one allele, the second allele remains normal.
The impact of environmental exposure sustained by father is
currently being investigated.

THYROID CANCERS  Hereditary medullary thyroid cancer can
strike children as voung as 3 months. The RET proto-onco-
gene maps 1o chromosome 10 {36-37) is the etiologic culprit
for all three categories of hereditary medullary thyroid can-
cers: familial medullary thyroid cancer (FMTC), multiple
endocrine neoplasia Type 2A (MEN-2A). and multiple
endocrine neoplasia Type 2B (MEN-2B).

As many as 30 different germline point mutations in the RET
proto-oncogene account for more than 95% of hereditary
cases, The predisposing mutation
nearly 100% penetrant (38).

with rare exception — is

Therefore. these tumors are protoype models for the transla-
tion of molecular genetic knowledge into climeal practice
with life-saving potential {39). Patients, including children,
who test positive for RET can be managed through prophy-
lactic total thyroidectomy. However, an important question
remains: does prophylactic removal of the thyroid gland early
in childhood. based on a positive test for a RET proto-onco-
gene, lead to a better clinical outcome than that associated
with thyroidectomy afier medullary thyroid carcinoma is diag-
nosed clinically or biochemically?

SUMMARY
been science liction 10 vears ago” said Bert Vogelsten, MD

Lancer genetics research like this would have

{Howard Hughes Medical Institute, Johns Hopkins Oncology
Center). Today, detection of mutations predisposing to cancer
is possible in about twenty genes.
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What does the future hold for the explosive advances in mole-
cular genetics? It is quite clear that cancer susceptibility genes
contributing to most major familial cancer syndromes remain
to be discovered. Idenufication of these genes will hikely be
achieved through continued recruitment of high-risk families
1o established research programs. Once identified. clanfica-
tion of the function of these cancer genes will help us better
understand their role play in tumorigenesis. This knowledge
will be important in developing effective interventional sirate-
gies such as cancer surveillance, prophylactic surgery, chemo-
prevention, and possibly, gene therapy, that will hopefully
reduce morbidity and montality in these syndromes,
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ABBREVIATIONS

AT Ataxia telangiectasia

BRCA Breast Cancer

ch Cowden Disease

FiP Familial Adenomatosus Polyposis

Gi Gastrointestinal

HBEC Hereditary Breast Cancer

HEBOC Hereditary Breast / Owvarian Cancer

HNPCC Hereditary Non-Polyposis Colon Cancer

MEN Multiplex Endocrine Neoplasia

NF Neurpfibromatosis

na Retinoblastoma

FNTR Variable Number Tandem Repeat

VHL von Hippel-Lindau

WAGR Wilms' tumor, aniridia, genitourinary
abnormalities, mental retardation
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GLOSSARY OF TERMS

Allele
have two alleles, one on each copy of the chromosome.

One of several forms of a specific gene. Most genes
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Cancer suscepiitality genes i heritable concer syndromes

Autosomal dominant inheritance  Inheritance of a gene,
which is located on a chromosome other than the sex (X or'Y)
chromosome, and which in single state, may give nise to a
phenotype that may be expressed through two or more gener-
ations.

Base paiv Two nitrogenous bases {consisting of either ade-
nine and thymine or guanine and cytosine) that are held
together by weak bonds. The bonds between base pairs hold
the two strands of DNA together in the form of a double helix,

Codon A set of three adjacent bases in a single strand of
DNA or RNA.

Exen A protein-coding sequence in a gene.

Crermlinge mudtation  An alteration in the genetic material of
the body's reproductive cells (egg or sperm) that becomes
incorporated in the DNA of every cell in the body.

Haplotvpe  The specific combination of alleles in a defined
region of a chromosome.

Heterozvgote  An organism with different alleles st one or
more loci on homologous chromosome.

Incomplete penetrance  Absence of expression of the pheno-
type in an obligate gene carrier.
Inherited suscepeibilicy mutarion A mutation in a gene that is
mherited in Mendelian Fashion, and thus present in all cells in
the body from birth. which causes susceptibility to a given dis-
CA%EC,
Intron A noncoding intervening sequence in a gene. The
sequences are transcribed into RNA, but are eliminated from
the message before it is translated into protein,

Locus The position of a gene or allele on a chromosome,
Mutant
alteration in genetic structure,

A gene or organism that has undergone a permanent

Mutation  Any permanent variation in genetic material when
occurring in germ cells, this heritable change will be passed
from parent 1o offspring. If the mutation occurs in somatic
cells, it is not transmitted to the offspring.

Oneogenes Genes that, when mutated, can advance the
growth of cancer and are thus associated with cancer. When
normal, these genes play a role in the regulating the growth of
cells.




ey &
Pedigree A family history in diagram form showing the
family members (males as squares, females as circles) and
their relationships to affected individuals; those affecied by a
particular illness are denoted by _filled-in"” symbols.

Penetrance  The extent to which the inhentance of a mutat-
ed gene results in illness or other physiologic manifestation.
The proportion of individuals with the genotype (such as
BRCA1 germ-line mutation carriers of HBC) who manifest
the phenotype. A gene is considered to be completely pene-
tramt if it is always associated with illness, and incompletely
penetrant if it is not.

Phenotype The observable physical or biochemical charac-

teristics of an organism, as determined by both genetic make-
up and environmental influences.

128

Predicrive gene tests Gene testing to identify abnormalities
that may cause a person o be vulnerable to certain diseases or

disorders,

A normal cellular gene that with alteration,
such as by mutation or DNA rearrangement, can become an
active oncogene.

Proto-oncagene

I}iJ'm‘-hl"'."-'!iplf'ﬂ'(’-'i.'-'f.ii' Eenes
growth, but when missing or inactivated by mutation, they
permit cells to grow without restraint.

Normally, these genes restrict cell

Wild-type allele  MNormal allele of a gene., which has nom
undergone any mutation.
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The management of familial ovarian cancer

EMMA WHITE, R.G.N., JAMES MACKAY, M.D.
Department of Clinical Oneology, Addenbrooke s Hospital, Cambridge

ABSTRACT
now aware that there 1s a genetic component invoelved in ovar-
ian cancer. Centres in the UK are able to offer mutation

Health professionals and the general public are

searching and genetic testing to families at high risk of ovari-
an cancer, Current laboratory techniques are identifving few
mutations in high risk families. It 1s important to provide
women with realistic information rather than create false hope
by presenting genetic testing as a quick and easy procedure.
Screening studies are now in place for those women with a
significant family history of ovarian cancer. The important
clinical messages to convey to patients are outlined,

Kev words
screening

familial ovarian cancer, genetic testing, ovarian

INTRODUCTION  Owarian cancer is the sixth commonest can-
cer in women worldwide, with 162000 women diagnosed
each year (1). The highest incidence rates are found in white
women in North America and other developed countries
excluding Japan (2). In Europe the higher rates are found in
the northern countries,

Diagnosis is usually late leading to a poor prognosis (3).
Owvarian cancer is predominantly a disease of postmenopausal
women, with 90% of cases occurring in women older than 43
VTS,

RISK FACTORS Owulatory history appears to play an impor-
tant role in the aetiology of the disease. The risk of develop-
img ovarian cancer is significantly reduced by interruptions to
ovulation, either by pregnancy or with the use of oral contra-
ceptives. Risk decreases with increasing numbers of pregnan-
cies. Breast feeding is also useful as ovulation does not occur
in women who are breast feeding. The risk for a nulliparous
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women is approximately twice that of a parous woman.
Increased risk is also associated with late menopause.
Sterilisation also associates with reduced risk (4).

Women who have used the combined oral contraceptive pill
have a reduced nisk of approximately 50%%, and in long-term
pill users the risk is reduced by 80% (3). Evidence suggests
that this protection is long lasting, but further evidence is
needed 1o confirm whether this protection continues in the
long-term i.e. after use ends, and whether it maintains its pro-
tective effect after the menopause (5).

FAMILY HISTORY A family history may or may not pul some-
one at a significantly increased risk of ovaran cancer. It is
possible 1o define a low, moderate and high risk group of
women depending on their family history (Talle £, 1t 1s vital
1o ensure an accurate family history is taken to improve accu-

racy of the risk category.

Tubfe §. Low, moderate and high nsk groups

Low Risk Moderate Risk High Risk

Four or more relatives
with ovarian and'or
hreast cancer

One affected
relative

Twa or more relatives,

first degree 10 each other
and one first degree to
hersell or.

One first degree

relative with ovarian

cancer and one first degree
with breast cancer dingnosed
<l vears

No screening Sereening study with
amnual ovanan
ultrasound and CA 125
blood testing

Mutation searching and
genetic testing if one
alive, affected relative
CONZENng 10 give o
blood sample

Sereening study with
annual ovanan
ultrasound and CA 125
hlood 1esting

First degree relative
Second degree relative

mother. sister, daughter
grandmother, grand daughter,
aunt Or nece
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Low RISK  If there is only one affected relative, the risk of
ovarian cancer is only slightly increased. It is inappropriate to
offer these women genetic testing or sereening. The cumula-
tive risk by the age of 70 of ovarian cancer in the general pop-
ulation is approximately 1%, and the cumulative risk by the
age of 70 for women who have one first degree relative with
ovarian cancer is approximately 3% (6).

MODERATE RISK A woman who has two or more relatives,
first degree 1o each other and one of them first degree 1o her-
self with ovarian cancer are at approximately 15-30% risk of
ovarian cancer by the age of 70 (7). Or women who have one
first degree diagnosed with ovarian cancer and one first
degree relative diagnosed with breast cancer under 50, In this
group it is appropriate to offer screening as part of a research
study, which is discussed in a lmer section,

HIGH RISK A woman who has four or more relatives with
ovarian and/or breast cancer at any age in two to three gener-
ations with one alive affected individual consenting to give a
blood sample can be offered mutation searching. Once the
mutation has been identified then the unaffected family mem-
bers can be offered genetic testing (8). The process is dis-
cussed in more detail in the genetics section.

GEMNETICS Most epithelial ovanan cancers arise without
known predictive factors, Recent progress in genetic analysis,
in particular the identification of the BRCA | gene has allowed
the possibility of identification of women who are at high risk
of developing ovarian cancer (9). Approximately 5% of ovar-
ian cancers may be hereditary. The general population risk of
developing ovarian cancer is approximately 1%, and in
women with one affected relative 1t rises to 3—4%, and in
women with two or more affected relatives it may be as high
as 40% (6).

Ower 80% of families with four or more cases of breast cancer
diagnosed 60 vears and/or ovarian cancer are linked to the
BRCA| gene, BRCAI is also involved in families where only
ovarian cancer 15 seen. A woman with a mutation i the
BRCA1 gene has an approximate lifetime risk of developing
breast cancer of 80% and a 25-60% risk of developing ovari-
an cancer ( 10}, Women are in need of access to services which
can inform them of their risk, and those women found to be at
increased risk are expecting access to the most effective
screeming methods available (11).

A woman who has a mutated copy of the BRCA1 gene still
carries a good copy of the BRCA gene. She passes one copy
on to each of her children. Which copy is passed on is random
and the mutated copy cannot be used up. So each child has a
50:50 chance of inheriting the good or mutated copy. A male
can also carry a mutated copy of the BRCA gene, slightly

EL

increasing their risk of colon and prostate cancer { 10) and his
children are at 50:50 chance of inheriting the mutated copy.

GEMETIC TESTING  Cancer genetic centres in the UK are able
to offer 1o search for a fauly gene in families with four or
more relatives with breast and/or ovarian cancer. This rather
strict eriteria is in place due to the small number of mutations
being identified and when techniques improve then it is likely
that this eritenia will relax. Genetic testing can only be offered
to unaffected family members once the mutation has been
identified in an affected relative. 1If no mutation is found
genetic prediction is impossible, It is imponant to discuss the
realistic possibilities of genetic testing with the family, and to
explore the implicatians of a positive and a negative result so
that an informed cheice can be made.

Current technigues mean that a blood sample from an affect-
ed relative has to be available, but it is thought that in the near
future stored pathology samples will be able to be used to look
for a mutated copy of BRCAL. Women who are concerned
about their family history of cancer and their risk of develop-
ing it should have access o an expert team of doctors and
nurses trained in cancer medicine and cancer genetics { 12).

A protocol for BRCAD genetic testing is adhered to by most
UK centres and is represented in the tabfe below:

Tahfe 2. Protocol for BRCAT gene testing

First interview with consultant
in cancer genetics and

clinical nurse specialist in
cancer genetics

Explain risks of developing breast or
oy .!Ii.'l!'l canger

How a gene test is performed
Implications of a positive and a
negative result

The timing of the rest

One month later an interview
with the clinical nurse
specialist in the absence

of the doctor

Check understanding of the
implications of testing

Reasoning behind decision-making
Knowledge of breast/ovanan cancer
Understanding of preventative oplions
Offer of appoiniment with a surgeon
to discuss prophylactic surgery

A consent form 15 signed

A blood sample is then taken

Two weeks later
appointment for result

Result given an climic
Follow-up plan amanged if a
mtation is present

All extra screening (o stop if a
mutation is nol present

OPTIONS AVAILABLE TO WOMEM WITH A SIGMIFICANT FAMILY
HISTORY OF OVARIAN CAMCER

A screening programme 15 offered to women at high nisk of
developing ovarian cancer in an attempt to detect its develop-
ment at an early stage and therefore improve survival, Two
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methods of screening are offered annually as pant of the
UKCCR national ovarian cancer screening study (13:14), This
includes a blood test for CAI25 and an ovarian ultrasound.
The criteria to accept women into the study (13:14) are as fol-
lows:

Tuble 3. Familal ovarian sereening study critena inclusion criteria

2 or more first degree relanives with ovarian cancer

| first degree relative with ovarian concer and | first degree relative with
breast cancer diagnosed < 50

I first or second degree relative with ovarian cancer and 2 relatives with
breast cancer diagnosed < 60 who are first degree relatives

a member of the family who has been identified with a mutation of one of
the known ovanian cancer predisposing genes

3 individuals with colorectal cancer with ar least one diagnosed < 50,
and | case of ovarian cancer, with all individuals connected by first degree
reiationships

The best overall tumour marker for epithelial ovarian cancer

is serum CA 125 which is raised in a significant proportion of

ovarian cancer patients {13). This is offered as part of the
research study as its usefulness as a detector of pre- clinical
disease is not vet proven, A normal level is < 30, if the level is
raised then it 15 repeated 4-6 weeks later, and if 0t remains
raised then further investigations are indicated,

In conjunction with CA 1235 screening an ovarian ultrasound is
performed. If any abnormalities are detected on scan then this
will be repeated 4-6 weeks later and if there are still abnor-
malities evident then further investigations are warranted
including laparoscopy. The disadvantages 1o women are tha
the recall for a repeat blood test or scan raise anxiety. it 1s
therefore essential to discuss the possibility of repeat tests
prior W the commencement of the screening programme. Al
present there is a risk that women with abnormal screen

results may have a laparotomy and the subsequent removal of

an ovary. which on examination turns out to be a benign
abnormality. Current practice leads to four operations being
performed in order to detect one malignancy, Women still tend
to opt for the screening programme despite the nsks outlined.

In order for women to decide whether they wish to take pant
in a screening progranyme it is necessary to provide them with
information on the advantages and the disadvantages. Unless
a dialogue has taken place an informed choice cannot be

made,

Prophylactic copherectomy 15 another option available to
women at high risk of developing ovarian cancer. The removal
of the ovaries virtually reduces the risk of developing ovarian
cancer to zero. However, rare cases have been cited in which
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women develop what appears 1o be ovarian cancer despite the
removal of the ovaries (16). The side effects of prophylactic
oopherectomy include menopausal symptoms which women
can be treated for with hormone replacement therapy.

CONCLUSIONS  Health professionals and the general public
are now aware that there is a genetic component involved in
ovarian cancer. Centres in the UK are able to offer mutation
searching and genetic testing to families at high risk of ovan-
an cancer, Curremt laboratory techniques are identifying few
mutations in high risk families. This may be due to a number
of factors including poor laboratory techniques, the possihili-
ty that the mutation is caused by other cancer predisposing
genes, and that in some families the cancer will be due 1o
chance. It is important to provide women with realistic infor-
matian rather than create false hope by presenting genetic test-
ing as a quick and easy procedure,

All those women eligible for mutation searching in the high
risk group and those women in the moderate risk group will
be offered annual ovarian ultrasound and CA125 testing as
part of a national screening study. Few women decline the
offer of sereening and all appreciae being given the advan-
tages and disadvantages so that unnecessary anxiety is
reduced if recall occurs following an abnormal screen.

The clinical management of those presenting with a family
history of ovarian cancer rests on stratifying them into high,
moderate and low risk according to the policies defined in this
article,
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The management of familial colorectal cancer

JAMES MACKAY, M.D.
Deparement of Clinical Oncology, Addenbrooke 5 Hospital, Cambridge

ABSTRACT
ily history of colorectal cancer rests on stratification into three
risk groups: 1. high risk - in whom there is a reasonable

The management of those presenting with a fam-

chance of identifying a faulty predisposing gene, 2. moderate
risk - who have a significanmt risk of developing genetic col-
orectal cancer. and 3. low risk - individuals with a family his-
tory of colon cancer which does not significantly increase
their risk. These risk categories must remain fluid, as
advances i moelecular biology lead to more accurate classifi-
cation,
Kev words  familial colon cancer; genetic testing; colono-
SCOPIC screening

INTRODUCTION  The elincal management of individuals pre-
senting with a family history of colorectal cancer is based on
these principles: 1. the identification and management of fam-
ilies in which the search for a muation in a cancer predispos-
ing gene is likely 1o be successtul using our current laborato-
ry techniques -*high’ risk families. 2. the identification and
mangement of families in which the risk of developing col-
orectal cancer is significantly increased, but currem tech-
niques are unlikely to identify susceptibility genes - , moder-
ate” risk. 3, The identification and management of individuals
with a family history of colorectal cancer, who are not at sig-
nificantly increased risk of developing inherited colon cancer
themselves - “low’ risk. Stratification mnto these three groups
is the essential first step in the clinical management of all the
inherited common cancers (1),

In this contribution we will look at the genes involved in
inherited colon cancer, and pick out the mmportant clinical
messages to be conveyed to high risk families about genetic
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testing and colonoscopic surveillance programimes, then look
at the imporant clinical messages 1o be conveved to moderate
risk families, and finally look at the imponam messages to be
conveved to low risk families. The stratification into high,
maoderate and low risk families currently rests on an analysis
of the family history, as in the management of familial breast
and ovarian cancer, but in familial colon cancer there is the
exciting possibility that improvements in our current knowl-
edge of the molecular biology of colon cancer will allow a
more aceurate redefinition of these groups over the next few
vears.

‘HIGH' RISK FAMILIES  Hereditary non polyposis colon cancer
is an autosomal dominant cancer predisposition syndrome,
first described in 1913 (2). It is characterised by a predisposi-
tion to early onset (average age 46 vears) and multicentric col-
orectal cancer, In some families there is also an increased risk
of extracolonic cancers. principally ulerine. ovarian and
urothelial cancers. HNPCC can be sub-classified into Lynch
Twpe | (without extracolonic cancers) and Lynch Tyvpe 2 (with
extracolonic cancers) syndromes (3-5). In addition the Muir-
Torre syndrome, characterised by the association of sebacious
cyst tumours and internal malignancies is a further HNPCC
variant (6). HNPCC is defined by the Amsterdam Criteria (7},
which were adopted to standardise research in this field bu
are conveniently applied clinically. HNPCC families have: 1.
three relatives with histologically venified colorectal cancer,
one being a first degree relative of the other two, 2. at least
two successive generations affected. 3. colorectal cancer diag-
nosed in at least one relative before the age of 50, 4. familial
adenomatous polyposis has been excluded. This is sum-
marised in Tabfe 1.

Familial adenomatous polyposis is an autosomal dominant
precancerous condition characterised by muliple (=100} col-
orectal adenomas, 1t is caused by mutations in the tumour sup-
pressor gene APC identified on chromosome 55q (8-9). The
probability of colorectal cancer developing in untreated FAP
patiems approaches 100% by the age of 40 (10). FAP is a
clearly defined condition separate from HNPCC and will not
article, although it is of interest to
note that there is a possibility of APC mutations in colon can-

be considered further in this
cers developing in HNPCC families.
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Table 1. The Amsterdam Criteria for HNPOC

Three or more cases of proven colorectal cancer

One case diagnosed below 50

Colon cancer in two or three generations on the same side of the family
One affected relative; first degree to the other rwo affected individuals
FAF excluded

In 1993 several groups observed that amplification of repeat
sequences from DNA of colon tumours in HNPCC families
produced multiple length fragments showing up as ‘ladders’
on electrophoretic gels (11-15). This phenomenon is known as
microsatellite instability, or replication error positivity (RER
positive), and is a consequence of an inability to correctly
repair [XNA mismaiches. Several of the genes in yeast
involved the DNA mismatch repair had already been identi-
fied (16}, and it was a relatively simple step to pull out human
homologues (the human equivalent of these veast genes).
Several of the human genes involved in DNA mismaich repair
have now been identified using this experimental approach,
Mutations in these genes were then identified in the germline
of families with HNPCC  (17-21). Two of these genes -
hMSH2 and hMLH 1 - are responsible for 50-60% of HNPCC
families defined by the Amsterdam Criteria (22-24).
Individuals who have inherited a mutated repair gene are more
likely to develop right-sided colon tumours at a young age fol-
lowing the loss of the normal, or wild wype, copy in colonic
epithelial cells. This loss renders these cells deficient in DNA
mismatch repair (18, 25), leading to microsatellite instability
described as the . mutator phenoptype”, ie these cells allow
the accumulation of mutations required for malignant trans-
formation. Carcinogenesis is a multistage process, and sever-
al of the responsible events have been mapped out in sporadic
colorectal carcinoma by Fogelsteins group (26). The differ-
ences between the carcinogenic pathways involved in the
development of sporadic tumours and in the pathways
involved in the development of HNPCC tumours remain an
interesting area of investigation (27-29).

Cell lines carrying mutated DNA mismatch genes accumulate
mutations at a much higher rate when grown in sub-optimal
conditions, such as high density, than they do when grown in
optimal conditions (3(}), suggesting that growth rate may be
an important determinator of mutation accumulation (31-32).
Ivis likely that cells in the relatively hypoxic centre of a grow-
ing tumour may become more repair deficient, allowing faster
mutation accumulation and encouraging the development of a
more aggressive cellular phenotype.

The clinical relevance of these recent laboratory discoveries is
that it is now possible o identify germline mutations in a rel-

atively high proportion of families with HNPCC as defined by
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the Amsterdam Criteria. The proportion of families with
inherited colorectal cancer who do not fit these criteria and
who carry a DNA mismatch repair gene mutation is unknown,
but is likely 10 be very much lower (33). Most cancer genetic
centres therefore offer to institute the search for a mutation
only in families fitting the Amsterdam Criteria, thus defining
the high risk group in our stratification. Onee a mutation has
been identified in an individual affected with cancer in one of
these families. predictive testing can be offered 1o unaftected
individuals in these families.

Cancer genetics centres offering predictive testing for
HNPCC genes follow similar protocols 1o those used for west-
ing for other cancer susceptibility genes such as BRCAIL (34).
These protocols should only be offered by tramed cancer
genetics teams, involving physicians and clinical nurse spe-
cialists trained in cancer medicine and cancer genetics with
the appropriate expen laborsory and psvehological suppon
(35). Extensive evaluation of these programmes is essential. A
recent report to the Chief Medical Officers of England and
Wales, “Genetics and Cancer Services” has strongly recom-
mended that no testing should be performed outwith special-
ist teams a5 part of the NHS Clinical Genetics Service in the
United Kingdom (36).

COLONOSCOPIC SURVEILLAMCE The question of offering
unaffected members of HNPCC families regular colonoscop-
ic surveillance in order 1o detect and treat polyps or early
colon cancer has become less controversial recently, with pub-
lished evidence that regular colonoscopy provides a survival
benefit in these families. The interval between colonoscopies
remains unclear, with the International Collaborative Group of
HNPCC issuing a concensus statement recommending two-
yearly colonoscopy (37). Several authors have suggested this
imerval is too long and should be reduced w 12-18 months
(38-39).

If a mutation has been identified in an HNPCC family and
unaffected individuals in that family have a genetic test and
are shown not to carry the faulty gene, then all extra screening
which has been set up will be stopped. The realisation that
regular colonoscopy detects sporadic and genetic cancer and
that not having a faulty gene reduces the nisk of developing
genetic cancer only, but there is still a risk of sporadic colon
cancer, leads some individuals to decline genetic testing and
continue with regular screening. This information should be
clearly put forward to all individuals deciding about having a
genetic test before they have the test, The decision 1o have a
test 1s a very individualistic one and depends on that person’s
view of the desirability and perceived success rate of regular
screening among other things. Early experience of offering
genetic testing for adult cancer susceptibility genes has
already shown that genetic testing may not be the universal
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panacea it has been made out to be. The situation in FAP is
slightly differem. where identification of a gene carrier leads
to frequent screening and usually prophylactic surgery at a
voung age (40). In FAP many centres offer testing in the early
teens, as psychological adjustment to test results may be opli-
mised by early testing. The offer of prophylactic colonic
surgery to HNPCC gene carriers remains rare. Only time will
tell if HNPCC genetic testing becomes as popular as FAP test-
ing - early experience suggests it may not. As in all genetic
lesting programmes, it is vitally important individuals are
fully informed of all the foreseeable disadvantages. as well as
advantages of testing before the test is performed (34),

MODERATE RISK  While the definition and management of the
high risk group is now relatively clear cut. the definition and
management of the moderate risk group remains very contro-
versial, and there is an urgent need to remedy this. The current
position in the United Kingdom is that many clinicians faced
with individuals with one or two relatives with colon cancer,
but not fitting HNPCC criteria. are not sure what 10 do. There
is a temptation to offer screening, “to be on the safe side”, or
to attempt 1o reduce anxiety without sufficient analysis of the
family history. This situation is analagous to current practice
in the fields of familial breast cancer and Familial ovarian can-
cer, where considerable resources have been wasted in screen-

ing those whese anxiety greatly exceeds their accurate risk.

The solution we have suggested is the institution of screening
studies with clearly defined ¢linical inclusion criteria based on
family history. This has been successful in the field of ovan-
an cancer with the introduction of the UKCCCR national
familial ovanan cancer screeming study, which is encouraging
international collaborative information gathering (41-42),
Vigourous attempts are being made to set up a mammograph-
ic sereening study for those with a family history of breast
cancer along simlar lines,

Many centres offer screening to individuals fulfilling the fol-
lowing criteria: one first degree relative with colon cancer
diagnosed under 45. or two first degree relatives with colon
cancer diagnosed at any age,

In practice many units are following less restrictive criteria
(43} and there is a great paucity of information on current
practice, with many units having no written policy at all. One
possible option is to set up a randomised trial of regular
colonoscopy versus other screening modalities such as regular
sigmoidoscopy or FOB 1esting in the moderate risk group.

MICROSATELLITE INSTABILITY Microsatellite instability or
RER. positive has been identified in many of the tumours from

HNPCC families (11-15), but is also seen in a percentage of
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apparently sporadic colonic cancers (44-45) with a higher fre-
quency of RER positivity in individuals diagnosed below the
age of 45 (46). This observation agrees with the epidemiolog-
ical estimates showing risk is significantly increased if a first
degree relative developed colon cancer before 435 (47-48).

This opens up the intriguing possibility of testing all colon
cancers developing before the age of 45, or all nght-sided
colon cancers for microsatelline instabality. If instability is
idemified, that patient’s family are then considered high risk
and are managed in a similar way to HNPCC families. If this
approach is shown to be cost-effective, then it raises the ques-
tion of whether all colorectal cancers should be tested for RER
positivity as a first step to identifving a high risk population,
The cost implications of this approach are clearly high; how-
ever there may be sufficient data available to allow accurate
modelling of the likely cost: benefit ratio.

LOW RISK The institution af screening studies with clear
inclusion criteria for the moderate risk group is an essential
first step in defining the low risk group - individuals with a
family history of colon cancer who do not fit the study inclu-
sion criteria. These individuals need information on the dif-
ference between genetic and sporadic colon cancer, and the
supportive reassurance that their relative’s cancer was likely
to be sporadic and so their personal risk of developing colon
cancer is only slightly above that of the nommal population.
They need adequate information on the advantages and disad-
vantages of regular colonoscopy, aiming to convince them
that the disadvanmages outweigh the advantages in their indi-
vidual situation, It is imperative that the information given is
consistent from primary care o secondary care (those offering
colonoscopic sereening), to temiary care {cancer genetics cen-
tres offering genetic testing). While providing this information
in a careful and suppontive environment may be time consum-
ing and require public and professional education, it is very
likely to be more cost effective in the long term than allowing
the persistence of ad hoc. unmonitored and unevaluated
colonoscopic screening as is happening al present.

CONCLUSIONS 1. The clinical management of those present-
ing with a family history of colorectal cancer rests on siratifi-
cation into high, moderate and low risk groups. 2. The high
risk group is defined by the Amsterdam Criteria, and there
appears to be a consensus on management. 3. The moderate
risk group can only be adequately defined and managed by the
institution of screening studies with clear inclusion eriteria. 4.
The institution of such studies is an urgem priority to allow
consistent management of the low risk group. These defini-
tions must remain fluid, as evolving molecular biological
knowledge may well allow for more accurate definition of
these groups over the next few years.
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Invitation

11" International Meeting of Gynaecological Oncology

(ESGO11)

EUROPEAN SOCIETY OF GYNAECOLOGICAL ONCOLOGY

DATE #-12 May 1999
LocATION Budapest, Hungary

Dear colleagues,

On behall of the Executive Council of the European Society
of Gynaecological Oncology. | wish o extend an invitation to
you 1o attend owur  1th  International  Meeting  of
Oynaecological Oneology, ESGOLL, in Budapest, Hungary
from May 8-12,1999,

The organising committee will make every effort (o continue
the tradition of excellence set in previous meetings of the
Society.

The scientific programme will be structured in topic-oriented-
sessions. Each will cover one topie from basic science to clin-
ical practice on a multidisciplinary basis -- including reviews,
debates, free papers, and poster presentations -- within the
suidelines set oul by the Session Chairperson. Most sessions,
therefore. will be of interest to the entire spectrum of the audi-
ence. The chosen themes will focus not only on the most
recent advances made in the prevention, diagnosis and treat-
ment of neoplastic diseases of the female genital tract and
breasts, but also on the rapidly changing concepts pertaining
to the development of cancer, and the ground-breaking and
innovative approaches to cancer management based on the
discovery that cancer is a genetic disease. Management of
tumours which do not ornginate in, but are related 1o, the
female genital tract will also be discussed. Other scientific
features include Teaching Lectures, Symposia and Posters,
with the main emphasis of the latter. There will be no parallel
sessions. In addinon, following the radition of ESGOIO, a
wide variety ol pre-congress courses will be organised, all
with the aim of helping vou im.prove vour care of cancer
patients. ESGON will offer to participants the opportunity to
meet experts and colleagues from all corners of the globe,

Fawr finfoarmaiin amd registration

Prof. Dir. Péter Bisee

1301 Budapest, PO Box 46, Hungary
Phone (361 ) 2752172

Fax (361 275 1172

Emal boszeia mail. matav_hu

135

As an indicator of the interest this event is atlracting. il is my
pleasure to acknowledge that such a large body of
International Socicties and other organisations have cordial-
Iy accepted to participate. This amounts W a guarantee of the
high scientific level of the Meeting.

As for the venue, Budapest offers warm hospitality, with lots
of cultural and tourist attractions. Participants will have an
opporiunily to experience some ol them. The City is proud to
host the Ihth International Meeting of Gynaccological
Oncology.

We are looking forward o welcoming vou to Budapest -- and
look forward as well to your invaluable contribution to
ESGOIL.

Sincerely,
Péter Bosee, MDD, ESGOL] President

THE CITY OF BUDAPEST With its over 2 millon inhibi ants,
Budapest, the capital of Hungary, is the largest city in a coun-
try of |1 million people. and is also the richest in attractions.
The city lies in the heart of Europe, on both banks of the river
Danube,

Thanks to its favourable peographical position, the place was,
even in ancient times and the Middle Ages, an important road
Junetion and a major settlement. 17 we take into account its
Roman predecessor, Aquincum, we can say that it s 2,000
years old. However, Budapest did not officially come into
being until as recently as 1873, when the three independem
towns of Pest, Buda and Obuda (Old Buda) were united. Thus,
a settlement with over two thousand years of history has only
been *Budapest” for the past | 25 years,

The beautiful setting of the city, its artistic monuments dat-
ing from so many different periods, its lively cultrual life and
numerous medicinal baths, its fine food and drink, and s am-
mated population and warm hospitality -- these assets
deservedly attract more and more foreign visitors cach year,

COMNGRESS VEMUE: PESTI VIGADO This over 130-year-old
building is one of the best existing examples of the Hungarian
romantic style, and was designed by Hungarian architect
Frigyes Feszl It is located right in the centre of Budapest at
the Danube, in the vicinity of first-class hotels.
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Clinical and social implications of genetic testing
for breast, ovarian and colorectal cancer susceptibility

genes

G. LARRY MAXWELL, M.D,, MICHAEL CARNEY, M.D.. ANDREW BERCHUCK. M.D.

Diepariments of Obstetrics and GynecologyDivision of Gimecologic Cweology, Duke Universine Medical Center, Durlam, Novth Caroline

ABSTRACT Genes that are responsible for a significamt frac-
tion of familial breast/ovarian cancers and familial colorectal
cancers have been identified. With the availability of genetic
testing, it is hoped that cancer prevention and early detection
efforts can be focused on mutation carriers. while non-carriers
in these families can be reassured. It is important, however,
that women receive educational material and counseling prior
their decision o undergo testing. In addition. post-test coun-
seling and follow-ups are crucial to help individuals work
through various psychological issues and decisions regarding
prophylactic surgery and other interventions designed to
decrease cancer monality, Cancer genetic susceptibility test-
ing could potentially lead to discrimination agaimst carriers in
the areas of insurance and emplovment. These and other
social, ethical and legal issues represent significant challenges
that societies must address,

Kev words  breast cancer. ovarian cancer, colon cancer,
genetic testing

INTRODUCTION  Malignancies of the breast, ovary and col-
orectum are the most common hereditary cancers in women.
It is thought that 5-10% of these cancers have a hereditary
basis (1). The identification of autosomal-dominant cancer
susceptibility genes represents a milestone in the managemeni

of hereditary cancer syndromes. With the availability of

genetic testing, it is hoped that cancer prevention and early
detection efforts can be focused on mutation carriers, while
non-carriers in these families can be reassured that they have
no increased risk. Since the benefits of genetic testing remain
unproven, it is important that individuals receive educational

material and counseling prior to any decision to undergo test-
ing. In addition, post-test counseling and follow-ups are cru-
cial to help work through various issues such as decisions
regarding prophylactic surgery and other interventions
designed 1o decrease cancer mortality. Finally. the ability to
perform cancer genetic susceptibility testing raises several
social, ethical and legal issues that societies must address.

PRINCIPLES OF FAMILIAL CAMCER ASCERTAINMEMT, GEMETIC
TESTING AMD COUMSELING  Obtaining a thorough cancer his-
tory from the patient and/or the family is a vital step in caring
for families with hereditary cancer (Table 1), Unfortunately,
most clinicians are not thorough enough in gathering a family
history. Henre Lyech (2) reviewed the chans of 200 consecu-
tive patients previously evaluated by an oncologist of which
he subsequently obtained a history. Upon comparing the two,
he discovered glaring omissions were frequent. In most charts
the family history was either entirely omitted or described as
negative when, in reality, familial clusters of cancer were pre-
sent. In another study, David er al (3) surveyed the recording
of family cancer history in the records of 64 New York hospi-
tals, and found that only 4 of the 64 actually had a place to
record such a history in the record.

Table 1. Steps of cancer susceptibility genctic testing

Caann personal and family history of cancer

Confirm precise cancer dignosis in affected individuals
Estimate nisk of hereditary cancer syndrome

Edhecation and mformed consem

Cienetic 1esting

Post-1est counseling and follow-up

Adelress cowrespondenied to

Andrew Berchuck, ML,

Depanment of Gynecology Division of Gynecologic Oncology,
eke University Medical Center

Box 3079, Durham, NOC 27710 USA

Phone (9149) 654-3765 Fax (919) 684-31765

E-mail BERCHM o MU DUKE EDL
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A complete family cancer history should begin by ascertain-
ing cancer information on all first-degree relatives. including
mother, father, siblings and children. Data on second-degree
relatives, including grandparents, aunts, and uncles. also need
to be obtained. If even more extended family history is avail-
able, it should be recorded. In addition, family members with-
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out cancer should not be overlooked: their unaffected status
can be a clue to the inheritance pattern. A family cancer histo-
ry should ideally be obtained from more than one individual
in families where there is a suspicion of a hereditary syndrome
(4). This information can be depicted in diagram form in a
pedigree. To make a pedigree as accurate as possible, it is
ideal 1o obtain pathological records and medical summaries of
affected relatives, although this can be quite cumbersome.

The pedigree can concisely convey a large amount of infor-
mation, including the presenting cancer case (proband), others
who have been diagnosed with cancer, those who have died
and those at risk. Important additional information recorded
includes the age of onset of the cancer, second cancers, bila-
terally of a cancer, stage and histology (5). Likewise, if there
is a known genetic disorder in the family, this should be noted
since some syndromes predispose individuals to cenain can-
cers (e.g. Fanconi’s anemia, xeroderma pigmentosa, Bloom's
syndrome, and ataxia-telangiectasia). Finally, a complete his-
tory of potential modifying factors including, but not limited
1o, hormone use, birth-control pill use, menopausal status,
diet, parity, breasi-feeding history, and concomitant medical
conditions,

Once a family is suspected of having a hereditary cancer syn-
drome, genetic counselors should be involved in all phases of
the genetic testing process, since they are specifically trained
in educating patients about inherited cancer syndromes (6). If
it is thought that there is a sufficiently high likelihood that a
family may carry a mutation in a cancer-causing gene, exten-
sive non-directive counseling and education is essential prior
to genetic testing. Individuals should understand the nisk of
testing positive, potential benefits of the test, and the social
and psychological implications of resting. A patient should be
required to sign a written consent form confirming that they
have been fully educated and informed about the test and its
potential repercussions and benefits. About three-quarters of
candidates who seek counseling elect 10 undergo cancer
genetic testing (7).

Test results should be conveved in a setting in which multi-
disciplinary input from genetic counselors, oncologists and
others is available. Additional psvchological support and en-
couragement should also be offered at this juncture. The life-
time cancer risk as well as the options for prevention should
be reviewed. Because cancer genetic testing is relatively new,
the optimal strategy for decreasing cancer incidence and mor-
tality in carriers remains uncertain. Referral 1o cancer genetics
clinics will facilitate research in this area which will hopeful-
ly lead 1o evidence-based clinical guidelines in the future. One
of the most difficult situations in cancer genetic counseling is
the family with a strong history in which a mutation in a can-
cer susceptibility gene cannot be found.

FEL]

GEMETIC TESTING FOR HEREDITARY EREAST/OVARIAN
CANCER Mutations in the BRCAT and 2 genes account for
most hereditary ovarian cancer cases, and at least half of
hereditary breast cancers. Approximately 80-90% of the muta-
tions in these two genes predict truncated protein products (2).
Missense mutations that encode a full-length protem product
in which a single amino acid is altered occur in about 10-15%
of hereditary cases. In some families it may be difficult 1o dis-
tinguish disease-causing mutations from insignificant, rare
polymorphisms (9). Segregation of a missense alteration with
breast and ovarian cancer in a family suggests, but does no
prove, its significance.

The most reliable method of detecting mutations in BRCA
and BRCAZ is 1o sequence the entire coding region. If
sequencing is performed using genomic DNA, intronic splice
sites, which occasionally may be the target of mutations, also
can be examined. Because automated DNA sequencing is
highly labor intensive, other technigues also have been used 10
screen for mutations. Reliance on other methods, however,
lowers sensitivity for detecting muations 1o about 70-90%
{ 1) Sequencing remains the gold standard for mutational
testing, but new technologies allowing for rapid and less
expensive mutational testing may be on the horizon.

Because testing for mutations in BRCAT and 2 is relatively
new and trials have not vel been performed to prove that
genetic testing reduces cancer mortality, some have suggested
testing should be confined to research protocols, On the other
hand. it can be argued that the appropriate role of healthcare
providers is to provide access to information and non-direc-
tive counseling, and that individuals should decide for them-
selves whether or not to undergo testing.,

Although mutations in BRCA and 2 have been noted in some
women without a family history of breast or ovarian cancer,
the incidence is low and cost considerations prohibit muta-
tiemal sereening in the general population, The probability of
finding a BRCAI or 2 muation in a woman over age 50 who
is the only individual in her family with ovarian or breast can-
cer is less than 5%. At the other extreme, in families with two
cases of breast cancer and two cases of ovarian canger. the
probability of finding a mutation may be as high as 80-90%,
(10).

Those who believe it is reasonable to test “high-risk” indivi-
duals generally advocate testing when the family history sug-
gests at least a 10-20% probability of finding a mutation, In
practical terms this translates ino two first-degree relatives
with either ovarian cancer at any age or breast cancer before
age 30. It is preferable 10 1est affected individuals in a “high-
risk” family first, since a negative test in an unaffected indi-
vidual may reflect failure 1o inherit the mutant allele even
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though others in the family carry a mutation. In cases in which
affected individuals have died or are unwilling to be tested,
unaftected individuals may be tested first. Another option is to
retrieve tissue blocks from deceased individuals, which can
then be tested for mutations. Once a mutation is identified in
an affected individual. others in the family can be tested much
more rapidly and inexpensively, Testing can result in conflicts
in families when some individuals do not wish o share infor-
mation regarding test results,

One significamly under-emphasized opportunity in familial
cancer clinics is that of reassure women who do not have a
family history or who have a negative BRCAD and 2 test that
they probably do not have a high nisk of developing ovarian or
breast cancer. This reassurance must be tempered with the
realization that other breast/ovarian cancer susceptibility
genes may exist. Although it appears that most hereditary
ovarian cancer is due to BRCAI and 2, only about half of
familial breast cancers may be attributable 10 mutations in
these two genes. Since the benefits of genetic testing remain
hypothetical, it is important women receive educational mate-
rial and counseling which explains the postulated risks and
benefits prior to any decision to undergo testing. In addition,
post-test counseling and follow-ups are crucial to help women
work through various issues, including decisions regarding
prophylactic surgery and other interventions designed to
decrease cancer mortality,

With the discovery of BRCAI and 2. only a minonty of cases
of familial ovarian cancer should be managed as we used 1o
manage such cases — by simply recommending prophylactic
oophorectomy on the basis of a strong family history (11-13).
Although the penetrance of various mutations is still some-
what uncertain, it is clear that carriers have a strikingly
increased risk of ovarian cancer relative 1o the general popu-
lation. Annual screening with CA 125 and/or ultrasound is
reasonable. but of unproven efficacy. in women in their repro-
ductive years. Fortunately, the incidence of ovarian cancer in
carriers does not begin to rise appreciably until the late 30s
when most women have already completed their family. In
view of this, prophylactic cophorectomy 1s probably a reason-
able approach to decreasing ovarian cancer mortality in muta-
L0 CAITIers,

Prophylactic cophorectomy is an attractive option in mutation
carriers for several reasons. First, this procedure can now be
performed laparascopically in an outpatient setting. In addi-
tion, most women do not view removal of the ovaries as cos-
metically mutilating, and oophorectomy causes only modest
changes in body image and self-esteem. Finally, estrogen
replacement can be administered either orally or transdermal-
Iy, thereby avoiding the deleterious side-effects of premature
menopause. Although there i1s some concern that estrogen
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replacement might increase the risk of breast cancer in these
women, their risk for this kind of cancer is already exceed-
ingly high.

Another strategy that has been suggested to decrease the risk
of ovarian cancer in women with mutations is use of oral con-
traceptives, which decreases the risk of ovarian cancer in the
general population by as much as 60%. Oral contraceplives
might be a particularly attractive alternative for young women
who have not yet completed childbearing, but it not known
whether the protective effect observed in the general popula-
tion pertains to mutation carriers. Finally, as with estrogen
replacement, there is some concern that oral contraceptive
pills might increase the risk of breast cancer.

Prevention of breast cancer mortality in BRCA and 2 carni-
ers presents differemt issues because these cancers are much
more readily detected at an early stage than ovarian cancers.
As a result, breast cancer five-year survival is approximately
70% compared to only 30% for ovarian cancer. Furthermore,
unlike oophorectomy, mastectomy causes marked alierations
in self-esteem and body image even when breast reconstruc-
tion is performed. Many prophylactic mastectomies per-
formed in the past have been subcutaneous mastectomies in
which most of the breast tissue is removed but the nipple is
preserved. Advocates of prophylactic mastectomy today gen-
erally recommend total mastectomy since malignancy can
potentially form in the nipple if it is not removed, Even if a
total mastectomy is performed, there is no guarantee that all of
the breast tissue will be successfully excised.

Although some women will continue to choose mastectomy,
close surveillance with mammography and breast self-exams
may prove equally effective in reducing monality in view of
the good prognosis for women with early breast cancer. In this
regard, Lynch (14) found that while 76% of BRCA 1 mutation
carriers accepted prophylactic ocophorectomy, only 35% con-
sidered mastectomy a reasonable option. Beginning at ages 25
to 35, biannual mammography and clinical breast exams are
recommended for individuals choosing intensive screening
(15). Chemoprophylaxis of breast cancer using antiestrogens
such as tamoxifen is another unproven strategy now being
considered to reduce the incidence of breast cancer in carriers.

GEMETIC TESTING FOR HEREDITARY COLORECTAL CANCER  Two
hereditary colorectal cancer syndromes have been described:
familial adenomatous polyposis (FAP), which is associated
with germline mutations in the APC gene, and hereditary non-
polyposis colorectal cancer (HNPCC), which is antributable 1o
mutations in a family of genes involved in DNA repair.
Although FAP is very rare, HNPCC families are thought 1o
account for about 10% of all colorectal cancer cases, Many of
the issues that were discussed with regard 1o BRCAI and 2
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testing in families with breast and ovarian cancer apply to
genetic testing for hereditary colorectal cancer. Pedigrees
should be thoroughly documented and the other critical steps
in the genetic counseling process must occur. A diagnosis of
FAP should be emenained in individuals with polyposis coli,
The Amsterdam criteria requiring at least one family member
with a diagnosis of colon cancer at an early age and at least 3
affected individuals in two contiguous generations serves as a
reasonable guideline for selecting candidates for HNPCC tes1-
ing.

Patients with FAP develop numerous colonic polyps, some of
which progress to invasive cancers. In these rare individuals,
genetic testing is relatively straightforward. since a single
gene (APC) is responsible for this syndrome. When screening
for HNPCC, the tumor is often first analyzed for mutations in
microsatellite markers because these are present in most colon
cancers arising in individuals who inherit mutations in the
DNA repair genes. If microsatellite mutations are found, the
DNA repair genes are then screened for mutations, As is the
case for BRCAIL and 2. this is a highly labor-intensive
process, There is no apparent correlation between clinical pre-
sentation and mvolvement of a specific DNA repair gene.
Since MSH2 and MLHI are responsible for most HNPCC
families. these genes should be examimed first.

Once a mutation is detected, all potentially affected family
members can be offered testing. In view of the high pene-
trance of these mutations {approximately 90%), every effon
should be made w idemily affected family members. It has
been demonstrated that colon carcinomas and resulting mor-
tality are reduced in cohorts in which mutations have been
identified (16). Mutations in DNA repair genes among pa-
tients not belonging 1o a HNPCC kindred are also associated
with a significantly increased risk of lifetime cancer, especial-
ly among males {17). There is evidence 1o suggest that pa-
tients with HNPCC can develop invasive lesions from adeno-
mias in as little as 2 years — this is in contrast to the general po-
pulation where this transition is thought to require 8-10 vears,
For this reason, screening and surveillance must be frequent.

Current recommendations for colon ¢ancer surveillance in
HNPCC patients begin with genetic counseling at 20 vears of
age. A full colonoscopy should be done every two years until
the age of 35 and annually thereatter. Colonoscopy rather than
sigmoidoscopy is appropriate, as most of the colon cancers in
this syndrome are right-sided ( 16). If cancer is found, at least
a subtotal colectomy is indicated. Patients found to have an
adenoma on colonoscopic screening are advised o undergo
surgery because colonoscopic polyp resection is often inade-
quate with these broad-based lesions. In addition, patients
who develop adenomas have a substantial risk of recurrent
polyps and cancer formation,
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It is well accepted that individuals who carmy APC mutations
should undergo prophylactic total coleciomy. Half of these
patients will develop colon cancer by 40 and all develop can-
cer by age 70 (17). In addition, some experts believe that pro-
phylactic colectomy with ileorectal anastomosis is a reason-
able option for asymptomatic carriers of inherned mutations
in a DNA repair gene, The choice between close surveillance
and prophylactic surgery is one that each carrier must decide
for themselves after non-directive counseling.

In view of the mereased risk of endometrial cancer. vearly
endometrial sampling is suggested beginning at age 30 (18-
19). In addition, the werus and ovaries should be removed
prophylactically in patients undergoing colectomy. Although
pelvic ultrasound studies and serum CA 125 levels have been
advocated for ovarian cancer screening in HNPCC families,
the utility of these techniques for diagnosing ovarian cancer
while it is still confined to the ovaries is unproven,

A low-fat, high-fiber diet decreases the incidence of colorec-
tal cancer in the general population, but it is not clear whether
dietary interventions would decrease the incidence of cancer
in HNPCC families. Chemoprevention of APC with sulidac
seems to reduce adenoma development in some patients, how-
ever (200, Additionally, data has linked aspirm mtake to a
reduction in colon cancer risk (21, but it is unknown if this
affects the incidence of hereditary colon cancers,

PSYCHOLOGICAL AND SOCIAL ISSUES IN CAMCER SUSCEPTIBILL-
TY TESTING
testing can have a number of undesirable psychologically con-

iTable 2.0 Cancer nisk assessmem and geneue

sequences. Feelings of guilt may be pervasive in individuals
found to carry mutations. Some may be reminded of their less
than optimal support of relatives with cancer in the past or
present, Healthy patients who test positive may experience
“survivor guill” when comparing themselves to relatives who
have previously died from cancer. Others may feel guilty
about the possibality of passing a germline mutation to their
offspring (22).
respondents reported that they would be less likely to have
children if they tested positive, and 17% reported being uncer-
tain as to whether they would continue a pregnancy il they
tested positive for the BRCA 1 mutation,

Levman ¢t al (23) revealed that 22% of

Although prenatal testing for cancer susceptibility mutations
is technically feasible, many hereditary cancer clinics and
testing facilities have elected not 1o provide this controversial
service. The justification for aborting a fetus with a mutam
cancer susceptibility gene seems marginal, as that individual
likely will be unaffected by cancer for many decades. On the
other hand, wermination of pregnancies that carry mutant can-
cer susceptibility gemes might be viewed as justified, since
thousands of undesired pregnancies are aborted electively
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Tabfe 2. Social ssues in concer genctic testing

Confudentiality
Pavchological sequelas
Prenatal penetic testing
Inswrance discrimmation

Emplovment discrimimatson

every vear. With available reproductive technology. selective
implantation of embryos with normal BRCA genes also is
prossible,

Risk notification can result in distress among both carriers and
non-carriers of genetic mutations. Lvwch ef al. (24) evaluated
the results of structured telephone interviews conducted three
weeks following BROCA testing and found that mutation carri-
ers were more likely 1o have sleep disturbances. persistent
worries, confusion and depression. Additionally, 50% of non-
carriers reported continued wornes about their breast cancer
risk (24}, Higher levels of non-specific distress, avoidance and
imtrusive thoughts about breast cancer have similarly been
reported among high-risk patients despite notification of nor-
mal mammography results (25). Funther studies are needed to
identify factors predisposing counseled patients to distress
related to risk notification,

Following counseling, patients with a family history of breast
cancer may have a heightened perception of lifetime cancer
risk (26). Anxiety among women with genetic mutations can
result in sub-optimal adherence to cancer surveillance pro-
grams. Psychological barriers to adherence, such as denial and
fear of finding cancer, should be addressed in counseling ses-
sions. Traditional barriers to breast cancer screening, such as
radiation exposure with mammography and embamassment,
should also be discussed (27),

Counseling must also address the current limitations of gene-
e testing, Since testing s less than perfect. individuals desig-
nated as non-carriers for mutations may still harbor undetect-
ed mutations. In additon, women with negative tests for
known genes could harbor mutations in other, yvet unidenti-
fied, cancer susceptibility genes. Furthermore, not all carriers
of mutations will develop cancer during their lifetime and
mecreased surveillance may not ultimately affect their outcome
(27).

The availability of genetic testing to assess future cancer risk
has significam implications for health and life insurance.
Insurance companies typically evaluate potential policy hold-
ers for various risk factors (a process known as underwriting)
before determining premiwm amounts. Insurers are interested
in identifying these at risk for cancer and other diseases so
that rates and eligibility can be accurately assigned. Providers
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of insurance argue that genetic testing can affect the purchas-
ing practices of those who seek insurance. Individuals testing
positive may attempt 10 buy more insurance or at least
increase coverage while negative testing may prompt some 1o
do the opposite. Insurance companies are concerned that
unless the results of genetic testing are made available, appli-
cants who conceal positive testing will begin 1o comprise a
larger proportion of the insured population (28),

I idemtified, muation carriers could potentially be denied or
at least pay higher prices for health and life insurance. “Risk-
sharing”, in which all policy holders pay one price regardless
of their risk status, may be a possible solution. However, this
method would be attractive to people likely o make a claim
and discourage membership by low-risk individuals (28).
Policy holders at low risk for cancer may not be supportive of
subsidizing high-risk patients in the form of higher premiums.
In a survey by the American Councif of Life Insurance (29),
only 27% of policy holders claimed that they would be will-
mg toncrease their premivms so that everyone could receive
insurance at the same price, regardless of risk status.

The potential for discrimination based on genetic status is an
1ssue that has been raised as an argument against insurers hav-
ing the right to test results. In addition 1o difficulty on obtain-
ing insurance, misuse of genetic information potentially could
have devastating consequences — including difficulty in secur-
ing employment. A passage in the United States of the Health
Insurance Portability and Accountability Act, H.R, 3103, pro-
hibits insurance companies from denying coverage for pre-
existing conditions, such as genetic mutations. State govern-
ments are also enacting legislation aimed at protection of con-
sumers against insurers. Forty-six states have set laws to limit
premiums that can be charged to small high-risk groups.
About 18 of these states also have limitations on underwriting
(309,

Healtheare professionals should actively advocate that genet-
ic testing for high-risk patients be used constructively to mo-
dify risk rather than stigmatize individuals or deprive them of
appropriate care. For example. some insurers may attempt 1o
deny payment for prophylactic surgery because it is a preven-
tive measure rather than treatment of an illness. In one case, a
strongly proactive group of physicians helped a woman to
contest a district coun’s judgment in favor of the insurer, and
the Nebraska Supreme Court eventually ruled that her insur-
ance company must pay for her prophylactic cophorectomy
(30

Since the many social issues surrounding cancer susceptibili-
ty testing have not been resolved, genetic screening clinics
should maintain patient confidentiality, Concerns about insur-
ance discrimination represent the major reason that patients at
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high risk for breast cancer decline the option of genetic test-
ing (30). Some individuals may ask their insurance company
to pay for testing and be willing 10 have this information
recorded i therr medical records. In the current climate in
which it remains unclear whether legislation that protects
mutation carriers will be enacted. many elect to pursue testing
privately either through a research study or by paying for
commercial testing themselves. In this setting, it is often dif-
ficult for healthcare providers to decide what should be docu-
mented in medical records. If it 15 noted that a patient has a
high risk of carrying a mutation and should consider genetic
testing, one could be accused of failing tw respect confiden-
tiality. Conversely, vague notes designed 1o protect confiden-
tiality leave one open to the accusation of having failed to ade-
quately inform an individual of the possibility that they may
carry a mutation in a cancer susceptibility gene. Resolution off
these and other social, ethical and legal issues that surround
genetic susceptibility testing represent significant challenges
for the next decade.
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Genetics of cervical cancer: clinical implications
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INTRODUCTION  Cervical carcinoma like other cancers 1s
multistep, multigenetic disease apparently initiated by human
papillomaviruses (HPVs) in most if not all instances. Infection
with certain HPV types are intimately linked with the devel-
opment of cervical intraepithelial neoplasia (CIN) and mva-
sive cervical cancer. HPV-DNA can be detected over 9% of
CIN with PCR {polvmerase chain reaction)-based technology

and in the majority of invasive cervical carcinomas. More

than 70 types of HPV have been identified, and only some of

them have oncogenic potential. The most common oncogenic
HPVs include HPYV-16, HPV-18 and HPV-33. Women with
normal cervices infected by oncogenic HPV have an increased
risk of developing CIN,

HUMAN PAPILLOMAVIRUSES AND PATHOGENMESIS OF CERVICAL
CARCINOMA  HPVs are epitheliotropic double-stranded cir-
cular DNA viruses with a genome containing about 7900 base
pairs. The HPV genome can be divided imo three regions:
early. late and up-stream regulatory region (URR). The early
regions refer to early gene products encoded by open reading
frames (transcriptional units of DNA encoding proteins) thai
are transcribed in the transformed cells. Both the encoding
open reading frames and the early gene producis are designai-
ed by the prefix E”. The E6 open reading frame encodes a
15-16 kd protein (E6) containing two copies of a zinc finger”
motif as DNA-binding domain, that can be detected both in
the nucleus and cytoplasm of the infecied cells. The ET pro-
tein encoded by the E7 open reading frame is thought to be
homologous to the Ela gene produet. It appears that the E6 and
E7 proteins are the most important oncogenic products rele-
vant to initiation and perhaps maintaining the transformation
process. The early region encoding proteins, El-6, are
required for DNA replication and transcriptional control. Late
regions refer to late gene products (mainly capsid or coat pro-
teins, i.e. viral structural proteins) designated by the prefix
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WL and oceur only in cells undergoing productive infection.
Viral capsid protein synthesis occur late in the viral life cycle
and 15 detected in the mature superficial epithelial cells. The
URR contains promoter and enhancer elements that regulate
E6 and E7 transcription. URR is thought to play the major role
in controlling viral protein synthesis and replication.
Sequence variation in URR of HPY 18 isolates trom cervical
carcinoma, mainly diversity and poimt muation in the pro-
moter region has been identified and found 1o be of clinical
significance in terms of prognosis (1).

HPVs infect epidermal cell, get into the basal layer at the early
stage of infection and replicate and viral capsids produced in
maturing epithelium. Only epidermal cells are permissive for
viral replication, Within the cells the virus directly binds to the
mitotic spindle (episomal) resulting in polyploidy of the
infected cells (productive viral infection). Then the HPV-
DNA integrates into the chromosomes of the epithelial cells,
i.e. into the host genome and induces other mechanisms such
as activation of host genes (ras) etc., that results, through
events mainly related to El and E2 open reading frames, in
production of oncoproteins and aneuploidy. The sites of inte-
gration of the HPY genome to the chromosomal DNA appears
to be random, well known chromosomal fragile sites, howey-
er, have been reported (2). Although imegration near the fam-
ily of mye oncogenes (3) as well as near the ¢-sre-1 and c-raf-
| has been found (4}, this may appear to be a chance event (3).

Experimemal data suggest that the E6 and ET7 oncoproteins
encoded by the imegrated HPV 16 or HPV 18 are capable 1o
immortalize cells in cell cultures (6). These cells, however, are
not umorogenic unless ras oncogene is introduced (7).
Epidemiologic evidence, significantly higher prevalence (20-
40%) of HPV infection in the general population as compared
to the rate of cervical carcinoma, also suggests that HPY
infection alone is not sufficient, and other molecular evems,
e.g. co-operation with oncogenes such as ras and fos, are
required for malignant transition of the epithehal cells {8-9).
Indeed, it has been shown that E6 protein binds with the wild-
type proteins encoded by p53 and ET protein with Rbl gene
product, resulting in the displacement of the transcription fac-
tor E2F (10-12). These evemts disrupt the control mechanisms
of cell proliferation allowing potentially damaged cells to con-
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tinue to cvele rather than undergo normal repair or pro-
grammed cell death i.e. apoptosis (10). According w0 Wrede
and Tidy (3) genetic studies have shown preference for the
integrated HPV 10 be opened within the region, coding for the
negatively acting HPV transcription factor, E2. The destruc-
tion of this gene may remove the normal break applied by E2
on the transeription of the oncogenic proteins E6 and E7
(L3}~

CHROMOSOME ABNORMALITIES Chromosome alterations
including loss of chromosomes are common in invasive cervi-
cal carcinoma with a reported incidence of 95% in advanced
disease (14). Alterations frequently involve chromosomes 1.
3.4.5,6,10, 13,17, 18 and 21. Chromosomes | and 3 appear
1o be most commonly affected (15). Translocations between
chromosome | and 3 have also been desenibed (5).

DMA CONTENT  Henign lesions of the uterine cervix do not
show aneuploid patterns. However, HPV related lesions may
be tetraploid. octoploid ( 16-19). Bécking et al. (16), Shevehuk
and Richars (18), Winkler et @l (19) found no single uneu-
ploid cell with a DNA content exceeding 3¢ in benign cervi-
cal lesions without morphologically detectable HPV infection.
In contrast, malignant lesions are commonly aneuploid,
Probably all potentially malignamt lesions have single aneu-
ploid cells with a DNA content greater than 5c¢. Thus benign
and malignam lesions can be distinguished by the presence
and absence of single aneuploid cells. In other words, with
DNA measurement truly precancerous lesions can be separat-
ed from histologically identical reactive lesions. CIN is a his-
tologic description of cell phenotypes with not much indica-
tion 1o the biologic behavior of the lesion. DNA measurement
may be the key in understanding the biology of CIN,
Consequently, there is no point in comparing DNA pattern
with the grade of CIN but with the outcome of the lesion.
Indeed, Fi er al (20) demonstrated that all CIN that pro-
gressed to invasive carcinoma had an ancuploid DNA pattern.
It appears that all CIN, irrespective of histologic grade, tha
show aneuploidy are premalignant lesions.

The sensitivity of DNA cytometry in predicting malignancy in
dysplastic smears was 97%. False positive DNA diagnosis did
not occur; no lesion with aneuploid pattern regressed (21,
This finding, using the Sc-exceeding rate. was supported by
other siudies (22-24). In the presence of HPV infection the 9¢
threshold was set because up to 8¢ ploidy has been detected in
such benign lesions. With this Chatedain et @l (12) reporied
100% sensitivity and 83% specificity,

Abnormal DNA content has been reported 1o correlate with
outcome in invasive cervical carcinoma. The higher the
degree of aneuploidy the higher the incidence of advanced
stage disease, lvmph node metastases and recurrence. Other

IEL]

noted that there is no general agreement regarding the prog-
nostic significance of DNA analysis. The majority of cervical
carcinoma are aneuploid, and only a minority is near-diploid.
Jakobsen er al. (25) using DNA index and histopathologic
score found that patients with DNA index =<1.5 and
histopathologic score <14 had no metastases. For them a sim-
ple hysterectomy is an approprate treatment, Bralev (26) has
suggested that aneuploid tumors are apparently more
radiosensitive and have a higher complete response rate.
LOSS OF HETEROZYGOSITY (LOH] LOH on vanous chromo-
somes has been frequently reported (5). Chromosomes
involved vanes from study to swdy, 3p (3pl2-14.1, 3pl3-
253, 3p13-24.1) and 6p (6p21.3-22, 6p21.1-23) as well as 5p
(5pl3, Spl3.l-14.) lip, 11g (11923.3) and 18q being most
commenly affected (27-31). LOH on chromosome 13g, site of
the retinoblastoma gene (Rbl), and on 17p. the location of
P53, has been less commonly found.

The reported incidence of LOH in cervical carcinoma varies
between 12% and 43% (3). It would appear that the more
advanced the disease the higher the frequency of the LOH,
Rader et al (30), Mullokandve er al. (31} and Kolneo eral. (28)
have reported 25% incidence of LOH of 3p13-21.1 in stage |
tumors whereas this reached 51% in more advanced diseases.
Mitra et al. (29) have found a high incidence of LOH in the
region 5pl3 in both pre-invasive lesions (33%-60%) and in
48% of 25 invasive cancers and believe that this may be a
potential site for tumor suppressor gene linked 1o the develop-
ment of cervical neoplasia.

GEMNE MUTATIONS

RAS GEMES  The ras family oncogenes, H-ras, K-ras and N-
ras, and their encoded protein, p21 are involved in the normal
cell receptor signal transduction pathways. The p21 localizes
to the inner cell membrane, engages in guanine triphosphate
(GTP) binding and has GTPase activity (32). Ras proteins are
apparently growth factors and are also invelved in the termi-
nal cell differentiation. Point mutations (single amino acid
substitutions) at codons 12, 13 or 61 result in activation of the
genes that encode mutant p21 with impaired GTPase activity
(33-34). Codon 12 mutation has been shown most commonly
followed by codon 13 mutation (33) Activared ras protoonco-
genes are strongly associated with carcinogenesis, and have
been frequently found in many human cancers.

The resulis of the reports on the role of activated and overex-
pressed ras in the development of cervical carcinoma are con-
flicting. This might be explained by considerable method-
ological differences, and as noted by Grendvs er al. (35) none
of the early reports has analvzed all three (H, K, and N) genes
as well as point mutations within codon 12, 13, and 61 con-
currently. Increased incidence of ras p21 overexpression has
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been found in high-grade CIN {36-37). In contrast. Le ef al.
(38) demonstrated no H-ras codon 12 mutations in CIN 1-3.
Thirty-five percent of squamous cell cervical carcinoma
showed ras mutations, 96% of which at codon 12 in one study
(39}, no K-ras mutation and H-ras amplification was found,
however. in others (40-41 ). OF interest is the study by Willis e
al. {41) which found a single K-rag, codon 13 mutation in a
lyvmph node metastasis, bul none in the primary wmors.
Grendys ef al. (35) reported on 24% ras mutation in 33 stage
1B cervical carcinoma, the majority being sqamous cell type.
The detected mutations in H, K, and N-ras all occured at
codon 61, a finding that suggests that codon 61 of all three ras
oncogenes is uniquely sensitive to mutation in cervical cargi-
noma. Kowlos er al. (42) analyzing both adeno and squamous
cell cervical carcinomas reported 12% incidence of K-ras
mutation of codon 12, Parker et al. (34) believe that K-ras
mutation is uncommon in adenocarcinoma of the uterine
cervix suggesting that K-ras mutations are involved in the
pathogenesis of only a minorty of cervical adenocarcinomas.
As with other tumor sites, activated K-ras genes occurred in
higher frequency in adenocarcinomas as compared to the
squamous counterpart of the uterine cervix (34, 43). In con-
trast, Grendvs of al, (35) found higher fequency of ras muta-
tion in sguamous twumors, however, the number of patients
with adenocarcinomas was small. Overexpression of p2l in
squamous cell cervical carcinoma has been found to be asso-
ciated with poor prognosis (37, 44-45).

The ras mutation rate in cervical adenocarcinoma i1s similar to
that in endometrial adenocarcinoma (46), and therefore 15 not
a useful molecular marker in distinguishing these two cancer

Lypes.

P53 MUTATIONS  The p53 tumor suppressor gene encodes a
DNA-binding protein with activity in cellular proliferation
and transformation. Loss of normal p53 function results in
deregulation in cellular proliferation and transformation.
Mutation of the p53 gene, the most common genetic alteration
in human cancer, often resulls in overexpression of the mutant
protein casily detectable by intensive immunostaining. Lesser
degree of staining appears to be less likely the reflection of a
mutation of p53 gene (47-48). In the presence of HPV infec-
tion the E6 gene product that binds and inactivates the p53
protein, profoundly alters the pattern of p53 immunostaning.
Parker et al. (34) believe that p53 mutations which give rise
to high level of overexpression are mutually exclusive with
the presence of HP'V.

In cervical carcinoma, p53 mutation and 1 7p LOH have rarely
been identified (47), perhaps as a result of the increased rate
of degradation of p53 by the HPV E6 protein, a finding that
demonstrates the imporant role that HPY contributes to the
development of this cancer (47, 49). Primary p533 mutations
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have been found to be associated with HPV-negative cervical
carcinomas, that have a bad prognosis (49) and perhaps dif-
ferent molecular origins, What is of interest is the finding of
Parker et al. (34) who demonstrated p33 positivity displaved
a pattern of scattered staining cells in 50% of cervical adeno-
carcinoma with the few cells overexpressing p53 stained quite
intensely, Although it has been reported for squamous cell car-
cinoma of the cervix as well (50) its clinical significance
remains to be determined. Tsuda et al. (48) and Bushy-Earl ¢t
al. (47} analyzed a few such case and found underlving p33
mutations in only 25% of the cases. The explanation for not all
cells with p53 mutation overexpress the p53 protein is specu-
lative, This might be an epigenetic phenomenon related to the
cell eyele, transeriptional overexpression of the wild-type pro-
tein, or interaction with viral proteins such as HPV E6 (34).

The ps3 mutation appears 1o be a late event in the develop-
ment of cervical adenocarcinoma, and, as with adenocarcino-
ma of the endometrium, is associated with advanced stage
with worse outcome (34, 51} This suggests the p53 mutation
i5 likely to occur as a progression event (34),

The pattern and occurrence of p53 immunostaining of cervi-
cal adenocarcinoma is similar to those found in endometrial
carcinoma. However, the p33 overexpression rate is some-
what higher in adenocarcinoma versus squamous carcinema
of the uterine cervix (47-48). In the later. p53 overexpression
involves a minority of tumor cell nuclei only in most cases
(48, 50). This may be due to the lower rate of HPV infection
in cervical adenocarcinoma as compared 1o squamous cell car-
cinoma, The higher frequency of p33 overexpression in ade-
nocarcinoma of the uterine cervix might suggest that inactiva-
tion of the p53 gene product is more commonly results from
P53 mutation (34).

P16 AMD RB PROTEINS The pl6 1s a tumor suppressor gene
regulating the Gl check point by inhibiting cyelin-dependent
kinases 4 and 6 that phosphorylate the retinoblastoma (Rb)
protein and induce transcription factor E2F release from Rb
protein. Inactivation of either pl6 or Rb allows the cell 1o
enter S phase following a short pause at G1 check point. Rb
inactivation has been found to be reciprocal 1o pl6 expression.
In contrast to p53, immunochistochemical staining of Rb is not
affected by the presence of HPV (34).

Parker et al. (34) reported on that both pl6 and Rb proteins
expressed in the majority of cervical adenocarcinoma sug-
gesting that mutation of plé and Rb genes do not play a direc
role the carcinogenesis of cervical adenocarcinoma.

C-MYC GEME
pression of e-mye gene in 44% of invasive cervical carcino-

Iwasaka er al. (41) have reported on overex-
ma. An imcreased level of c-mye transcription in tumors has
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been associated with a significantly higher risk of relapse,
irrespective of other prognostic factors, The c-myc overex-
pression appeared a more powerful prognostic factor than the
nodal status (32)

OTHER GEMES A number of other genes have been studied in
patients with cervical carcinoma, These data are immature to
draw reliable conclusions.

In summary. it appears that in spite the ever growing know-
ledge about gene alterations, the impact of these in cervical
carcinoma is still in its preclinical stage.

CLINICAL IMPLICATIONS

CERVICAL INTRAEPITHELIAL NEOPLASIA  Histologically, the ini-
tial step, i.e. the HPV infection in its productive phase, is char-
acterized by changes in the organization of the epithelium and
cvtological changes referred to as low-grade CIN. The second
step when the HPY integrates into the host genomes, is char-
acterized by more pronounced epithelial changes referred to
as high-grade CIN (53). Histologic description of low- and
high-grade CIN is beyond the scope of this paper. The diag-
nosis of low-grade CIN is subjective. There are several mim-
ies of HPV infection such as squamous metaplasia, reparative
processes including various infections, that should be distin-
guished from true low-grade HPV-related lesions. The only
condition that mumic high-grade CIN is highly immature
squamous metaplasia, The diagnosis of high-grade CIN by
competent pathologists is accurate. The presence or absence
and the type of abnormal mitotic figures are of particular
importance in differential diagnosis and grading of CIN,
Abnormal mitoses reflect aneuploid cells. It s imponant to
know that aneuploid cells can be distinguished cytologically
from polyploid cells based on the degree of nuclear atypia. A
significant correlation has been found between aneuploidy
and the histologic grade of CIN: over 90% of CIN 3 is aneu-
ploid whereas only 50 to 60% of CIN 2 and 15% of CIN 1 is
aneuploid (54).

HPVs cause two types of lesions within the cervical transfor-
mation zone and beyvond: 1. condyloma acuminata, and 2.
noncondylomatous type of infection called subclinical papil-
lomavirus infection (SP1). SPIis clinically unapparent, minor-
grade lesion, Both lesions are chamcterized by epithelial dis-
arrangement and nuclear atypia, Koilocytes are common, The
presence of nuclear atypia is a prerequisite for a diagnosis of
an HPV-related lesion. Pronounced atypia and atypical mito-
sis are lacking in condylomas. Histologically SPI cannot be

distinguish from low-grade CIN. There is a confusion regard-
ing the nomenclature of HPY infection, eg. flat condyloma,
condylomatous  atypia, keilocytotic atvpia, condyloma
planum. SPI etc. (55). What is imponant for the clinician is
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whether or not the HPY infection is associated with CIN, and
if 50 what is the grade.

It has been generally agreed that CIN is a two-disease process.
The natural history of low-grade CIN is unpredictable. Most
of these lesions regress spontancously. Whereas large high-
grade CIN is real precursor that progress 1o invasive cancer in
most instances. The precancerous potential of a small CIN 3
lesions is difficult to determine. It is usually surrounded by a
farge area of low-grade CIN. The rate of progression of prein-
vasive lesions to invasive disease has been assumed 1o take 10
years as an average with exceptions of both rapid and very
slow progression in a small percentage of the cases. The pre-
cise information on the duration of the intraepithelial phase is
hindered by a moral barrier, namely all lesions are treamed. and
even biopsy only enhances the regression of CIN. The major-
ity of CIN 3 lesions are associated with HPV 16, 18 and 33,
however, some low-grade CIN are also harbor these viral
types (56). A significant relationship has been reported
between the presence of aneuploid cells and progression of
CIN into invasive carcinoma (57) In this context CIN 1 and 2
with aneuploid cells might be considered as high-grade
lesions, and, on the other hand, the rare diploid or polyploid
CIN I appears to be low-grade with a chance of spomaneous
regression. In spite, diploid pattern of true precursors and even
of some invasive cervical carcinoma has been reported (58)

In conclusion, currently ancuploidy is the only genetic mark-
er in CIN that has clinical implication. The presence of aneu-
ploid cell irrespective of the histologic grade and HPV types
strongly suggests high-grade lesions with significant likeli-
hood of progression into invasive cancer,

INVASIVE CARCINOMA  Radical hysterectomy and radiation
therapy is probably equally effective in treating early stage,
i.e.. stage I-IlA cervical carcinoma. However, radical hys-
terectomy has a number of advantages over irradiation and in
maost centers surgical intervention is the treatment of choice.
The question 15 not surgery versus radiation therapy but is rad-
ical hysterectomy including lvmphadenectomy alwavs neces-
sary in early stage cervical cancer? Is less than radical surgery
(mot less radical hysterectomy) justified?

Major concemns in decision making include: 1. The role of
host defense mechanisms is eliminating residual tumor cells is
not clear. 2. Local central recurrence may be salvaged by
exenteration (irmadiation?). 3. Pelvic side wall recurrence is
fatal in most case, a few could be salvaged using CORT pro-
cedure. 4. Distant recurrence is probably fatal. 5. Some of the
invasive cervical cancer are local diseases that requires local
therapy only, ignoring the parametrium and nodes. Can we
identify those lesions that have penetrated the basement mem-
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brane but have little or no risk of nodal involvement, dissem-
ination, or recurrence” Since i cannot be done with cenainty
in most instances we should define an arbitrary cutoff value of
risk of treatment failure i order 1o spare unnecessary treat-
ment with all the possibly complications including treatment
mortality, in the vast majority of cases, Although controver-
sial, the most commonly accepted arbitrary value of failure

risk 15 1-2%.

PROGNOSTIC FACTORS.  Thmaow xize 15 an impontam independen para-
meter, S-year survival of patients with stage IB disease of
<3ems was 86% as compared 1o 67% survival in those with
tumors 3 om or greater in diameter (39). Tumor size has the
strongest influence on pelvie control in cervical cancer treat-
ed by radiation therapy, Advanced stage is significantly asso-
ciated with treatment failure. Parametrial involvment means
advance stage. Should it be a surgical-pathologic finding
albeit, per definition it does not change the clinical stage, car-
ries the same clinical impact as the advanced disease. Depth
of fmvasion in clinical invasive carcinoma, as opposed to
microcarcinoma, 15 only an indicator of the wmor volume
{tumor-cervix quotient). In microscopic disease the deeper the
invasion the worse the prognosis. Endometrial extension is a
risk for myometrial involvement. Spread to the border zone s
significantly associated with higher rate of lymph node metas-
tasis. Pelvie lvmpl node merastasis is the next most important
adverse factor that correlates with the previous ones. A signif-
icant decrease in survival (95% wvs. 60%) has constantly
reported in patienmts with early stage cervical carcinoma who
have pelvic node involvement (60), Whether or not the local-
ization (bilateral node metastases, common ihiac node metas-
tasis, ete.) and the number of the positive nodes increase the
recurrence rate is controversial. A number of studies imcluding
the large GOG study did not suggest that the number or group
of positive nodes have prognostic significance. Other eminent
studies report opposite findings. [t appears that the higher the
number and the more the group of involved nodes the worse
the prognosis. Paraaortic node imvolvaend is associated with
a poor outcome. The prognosis 1s worse in the presence or
macroscopic node metastasis. Lvmphovascular space invalve-
ment (LVS) is probably an adverse factor and independently
imporant. The fistofogic grade as prognostic factor is contro-
versial, some believe it is not an independent factor. However,
maost of us feel that anaplastic tumors are more aggressive and
are associated with tremment failure. Histoflogic fvpes appar-
ently have prognostic significance. The prognosis of squa-
mous cell carcinoma is better than non-squamous cell umors.
Large cell, keratinizing, non-keratinizing squamous types
have similar prognosis, however, the small cell squamous car-
cinoma is associated with a higher metastatic and recurrence
rate. The small cell undifferentiated and neurcendocrine
tumors are the most aggressivones. The lymph node involve-
ment is high in adenocarcinoma and. perhaps, they are more
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chemo- and radio-resistant. Age apparently has prognostic
significance. In general, the prognosis is worse in young
patients. Young age is frequently associated with uncommon
histologic types. PV starms as prognostic factor is controver-
sial. Early reports suggested that the HPV-negative cervical
Carcinoma carries a worse prognosis as compared with HPV-
positive counterparnts. Recent findings did not suppon this
view, HPV 18 worse than HPY 16, Presence of HPV 16 DNA
in lymph nodes may represent single cancer cells or metasta-
sis that not visible on light microscopic sections. Further stud-
ies needed. Sterofd receptor status 1s not a valuable prognos-
tic discriminator in cervical cancer. Serum SCC levels are
below 2.0 ng/ml in 96% of healthy women. Levels increases
with stage of cervical cancer; 34% in Stage |. Levels are ele-
vated in most patients with recurrent disease. The sensitivity
of CEA and other markers is less than that of SCC. Basement
membranes are complex extracellular matrix structure that
consist of a network of type 1V collagen fibrils to which the
other constituents (laminin, entactin, heparan sulfate proteo-
glvean) are anached. In normal tissue the basement membrane
is stable, suppon and separate the epithelial cells from the
stroma. Cancer cells are able to destroy the membrane and
migrate into the stroma. Using immunchistochemical staiming
the thickness, continuation and fragmentation of the basement
membranes can be studied. Fragmented or absent basement
membranes were common in advance stage cervical cancer. In
stage 1B-11A this pattern was associated with the presence of
positive pelvie lvmph nodes and significantly decreased sur-

vival, Such correlation in advanced cervical cancer was not
observed. The pattern of basement membranes can be deter-
mined on a biopsy specimen and could be helpful in deter-
mining the probability of pelvic lvmph node metastasis (61-
62}, Neatwral killer cells (NK) are large granular lymphocytes
with eytotoxic function against virus infected and a range of
cancer cells. No obvious stimulation, no major histocompati-
bility complex needed. NK cells have an imporiant role in the
development and metastasizing potential of cervical cancer,
however, as prognostic factor is controversial, It appears that
NK activity is decreased and correlates with lymph node
involvement in locally advanced cervical cancer. NK activity
is a characteristic parameter of host nawral defense.
Meonoclonal MIE 1 anmtibody exhibits a staining pattern identi-
cal to that of Ki67. It can be used for estimating twmor cell
proliferation. In locally advanced stage 1 cervical carcinoma
{homogenous group): significant relationship with tumor size
{MIB 1 index significantly higher in tumor =3 cm; 56 vs,
<3em; 40), strong correlation with lymphatic spread and with
disease-free survival (no recurrence in MIB 1 index <30%).
No correlation with grade. Significantly inverse correlation
with MK (63). MIB 1 index is a specific parameter of a tumor
strictly related to tumor size and lymphatic spread. Antibody
Ki67 reacts with a nuclear nonhiston protein expressed in
nuclei of proliferating cells throughout the cyele except of GO
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and G phase, Strong correlation between Ki67 index and
grade in some carcinomas and lymphoproliferative disease.
Ki67 index with no correlation in cervical cancer (64, hetero-
gene population), positive correlation with radiation response
and prognosis in advanced temors. high growth fraction
showed a good prognosis (65, short follow-up). No data in
locally advanced wmors. Seems 1o be an index of neoplastic
aggressiveness (63).

Lesion size, parametrial (paracervical) involvement, advanced
stage, depth of invasion are independently and collectively the
most unequivocal adverse factors. A Gvnecologic Oncology
Crronipr (59) study suggest that disease-free survival in stage |
tumors correlates with the depth of invasion, clin
size and LVS mvolvement. In locally advance disease prog-
nostic factors for outcome include size, histologic grade, LVS,

zal tumor

proliferation index, lymph node metastasis, depth of invasion
(percentage or <1 cm), parametrial involvement, spread to the
endometrium, cell type.

(AN WE FREDICT MICROSCOPIC PARAMETRIAL INVOLVEMERT BY STUDYING RISK
Facrorst  Undoubtedly, the size of the wmor is of predictive
value. With bulky disease the incidence of both microscopic
and macroscopic invasion of the parametria has significantly

been increased. It has been suggested that in the presence of

LVS the risk of extrauterine spread of the disease is apparent-
Iy higher. The value of LVS in terms of predicting the occur-
rence of microscopic foci in the parametria remains 1o be
determined. It has been recognized that nodal metastasis rate
is less than 1% in patients who have stromal invasion of 3 mm
or less in the absence of LVS. It is unlikely that microscopic
foci of malignant cells would accur in more than 1%, if at all,
in these women, Burghardy er al. (66) have reported on an
80% incidence of continuous or discontinuous spread of the
malignant cells to the parametrium in the presence of grossly
positive pelvic lymph nodes. It is not surprising because stasis
in the lymphatic is common with more extensively involved
nodes resulting in an increased incidence of plugs of malig-
nant cells trapped in intervening lymphatic.

EVALUATION OF LYMPH KODES ~ Most reports suggest that the most reli-
able non-invasive examination of the pelvic and paraaontic
nodes is the lymphangiography. It is relatively, however, not
highly specific. Ultrasonography with fine needle aspiration
appears a valuable tool. In spite of this, curremly, surgical
staging remains the only means in determining lymph node
mvolvement.

TREATMENT  In principal, therapeutic decision making should
be made on the extent of the tumor. However, since micro-
scopic involvement cannot be detected by any diagnostic ool
but histology, prognostic parameters that would reflect the
biological behavior of the tumor and perhaps are predictive in
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miicroscopic spread should alse be taken into consideration.
Probably the same is true for small metastatic tumaors that are
below the resolution of the curremtly available diagnostic tech-
niques, i.e. lumors <35 mm.

Following the above principle early cervical cancer can be
classified as 1. diseases localized to the uterine cervix, 2.
wmors confined to the pelvis and 3. lesions with extrapelvic
spread. Tumors confined to the cervix requires local excision,
tumors ¢conbined to the pelvis requires pelvic treatment and
those with spread outside the pelvis should have pelvic and
additional treatment according to the extrapelvic localization,

STAGE 1Al and STAGE IA2 DISEASE  In the absence of
LVS. which is extremely rare in this stage [Al and also
uncommon in stage A2, the disease is probably localized to
the cervix. thus can be treated with local excision. It has been
estimated that even in the presence of LVS the risk of nodal
and parametrial spread is 0-1%. Whether or not the LVS in
these stages has clinical impact has yet w0 be determined.
Currently we have no well defined molecular prognostic fac-
tors that could help in the decision making. In principle, high
degree of ancuploidy and amplification or overexpression of
oncogenes are unfavorable prognostic parameters.

Stage [B1 TUMORS The incidence of extrautering spread
including lymph node metastases is 15-25%, consequently
most patients are over treated. A high percentage of small
macroscopic tumors (<1-2 cm) does not spread beyond the
cervix. However, the risk of failure exceed the arbitrary value.
Less extensive surgery may suffice in the majority of stage IB
disease provided low-risk patients could be identified preop-
eratively. Unfortunately, with the currently available diagnos-
tic means we cannot identify local disease with safety,
Therefor less than radical surgery is not justified in routine
setting.

In research setting, however, based on conventional and mol-
ecular prognostic factors, less radical surgery. i.e. local exci-
sion, simple hysterectomy may be justified. Lymphadenecto-
my may not be required in wmor with DNA contem <3 ¢.
Small (<10 mm’'), low DNA-grade tumor with no c-myc or
other oncogene overexpression and normal SCC/CEA values
may be considered as local disease if MRI or other imaging
technique does not show tumor spread. Unlizing DNA index
and histopathologic score. it has been found that affected
patients with DNA index <1.5 and histopathologic score <14
had no metastases. For them less radical surgery may be an
appropriate treatment,

STAGES IB2 and llA  Some of them are also local diseases,
L. there is no spread to the parametrium, lymphatic nodes or

distant site. However, no prognostic parameter is available
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that would justify less radical surgery than radical hysterecto-
my with lvmphadenectomy.
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Genetic alterations in endometrial cancer
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ABSTRACT Human cancers arise due to alterations in onco-

genes, tumor-suppressor genes and DNA repair genes, Some
of the molecular events that underlie the development of
endometrial been  described  recently.
Overexpression of the HER-2/neu oncogene occurs in 10% of

cancer  have
endometrial cancers and correlates with poor survival.
Munations in the K-ras oncogene oceur in 10-30% of endome-
K-ras mutations also have been noted in
endometrial hyperplasias and this may represent an early

trial cancers.

event in the development of some cancers. Mutation of the
P53 wmor-suppressor geng, with resultant overexpression of
mutant p33 protein. occurs in 200 of endometrial adenocarei-
nomas, Overexpression of p53 is associated with advanced
stage and poor survival. Because p53 mutations do not fre-
quently occur in endometrial hyperplasias, this may be a rela-
tively late event in endometrial carcinogenesis. Mutations in
repetitive microsatellite DNA sequences occur in about 20%
of endometrial cancers, but mutations in DNA repair genes
have not been identified in most cases. Other unidentified
DMNA repair genes may be responsible. In addition, the PTEN
tumor-suppressor gene is a frequent target for microsatellite
mutations that lead 1o inactive protein products. Although
several molecular alterations have been identified, the molec-
ular pathogenesis of endometrial cancer remains poorly
understood.

Key words  endometrial cancer, genetics, p53 gene

INTRODUCTION  Most human cancers are thought to arise
due 1o sequential damage to genes that encode proteins
involved in regulation of cellular proliferation or DNA repair.
The resultamt loss of growth regulation results in the out-
growth of a clinically recognizable cancer. Genes implicated
in carcinogenesis include oncogenes (growth stimulators) and
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tumor-suppressor genes (growth inhibitors), It is thought that
endometrial cancer. like many other epithelial cancers. gener-
ally arises in older individuals because mutations in several of
these growth rezulatory genes must accumulate in single cell
to elicit transformation (Table 1), This process may be accel-
erated when mutations in DNA repair genes are present that
decrease the efficiency with which alterations in oncogenes
and wumor-suppressor genes are fixed.

Tabfe 1. Genetic alterations in endonetnal adenocarcinemas

Approximate
Class Activation frequency
ONCOGENES
HER-2/neu Iyrosine Kinase amplification 1%
OVEreXpression
c-fms tyrosine Kinase OVErEXPression 7
K.-ras G protein Imutation 10-30%
C=myc franscription amplification 3t
factor OVEreXPression
TUMOR-SUPPRESSOR GENES
pai transcription mutation el |
factor OVETEXPression
PTEN tvrosine phosphatase  mutation 35%
DNA REPAIR GENES
MSH2 DMA repair Imtation rare
MLH!1 DN A repair mitation rire

The first evidence that genetic alterations ocecur during the
process of endometrial carcinogenesis came from siudies of
total cellular DNA content {ploidy) and cytogenetic analyses.
Several groups have shown that approximately 20% of
endometrial adenocarcinomas have an increased DNA content
(aneuploidy) relative 1o normal cells (1-3). Aneuploidy is
associated with advanced stage, adverse histologic features
and poor survival. In addition, cytogenetic studies have
described gross chromosomal alterations in endometrial can-
cers, including changes in the number of copies of specific
chromosomes (4],

OMNCOGEMES
ticipate in growth-stimulatory  pathways in normal cells.

Oncogenes encode proteins that ordinarily par-
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These include growth factors and their cell membrane recep-
tors, cytoplasmic signal transduction molecules and nuclear
factors that regulate the transcription of other genes. It has
been demonstrated that the amplification, translocation or
mutation of these genes facilitates malignant transformation
by increasing the ability of cells to proliferate in an unre-
strained fashion. Alterations in several of these genes have
been demonstrated i endometrial cancers.

The HER-2/neu gene encodes a recepror, tyrosine kinase. that
is activated following binding of the ligand heregulin.
Amplification and overexpression of HER-2/neu has been
noted in approximately 20-30% of breast and ovarian cancers
{5-6); and, in many studies, overexpression has been associat-
ed with poor survival. In addition. several studies have sug-
gested that this oncogene product is overexpressed in 10-15%
of endometrial cancers (3, 7-12). In some — but not all — stud-
ies, overexpression was associated with poor outcome.

Tie group ar the Maye Clinic (8) has performed a study of
HER-2/meu expression in paraffin blocks from 247 endome-
trial cancers. Expression was scored as “high™in 15% of cases,
‘mild” in 58% and *absent” in 27%; S-vear, progression-free
survival was 56%, 83% and 95% in these groups. respective-
ly. Among stage | cases, 26 (13%) had high expression and 3-
year, progression-free survival was 62% compared to 97% in
cases with lesser expression. The incidence of overexpression
was higher in advanced-stage cases (11/44, 25%). In addition,
multivariate analysis revealed that ligh expression was an
independent variable associated with poor survival.

We also performed a study o determine whether HER-2/neu
overexpression is an independent variable associated with
poor progression-free survival (3). Like the group at the Mave
Climic (8), we found high expression in 12 of 100 cases.
Owerexpression was more common in stage [TV cases (8/34,
24%) relative to stage 111 cases (466, 6%0) and was associat-
ed with poor progression-free survival in univanate analysis.
In the multivariate analysis, however, HER-2/neu was found
to be an independent vaniable only if DNA ploidy was exclu-
ded from the statistical model.

The fms oncogene, which was first identified as the trans-
forming gene of a feline retrovirus, has also been shown to
encode tyrosine kinase, which serves as a receptor for
Macrophage-Colony Stimulating Factor (M-CSF). Kacinski et
al. (13) examined expression of fims in 21 endometrial cancers
using in situ hybridization. Expression of fms complementary
mRNA was found to correlate with advanced stage. poor
grade and deep myometrial invasion. The association of fms
expression with adverse prognostic factors was confirmed by
Leiserowitz et al. (14) at the Mayo Clinic. Subsequently, it
was shown that fims and its ligand {M-CSF) were usually co-
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expressed in endometrial cancers, and it was proposed that
this receptor-ligand pair might mediate an autocrine growth-
stimulatory pathway (15). In support of this hypothesis, M-
CSF serum levels are higher in patients with endometrial can-
cer. In addition, M-CSF increases the invasiveness of cancer
cell lines that express significant levels of fims, but has no
effect on cell lines with low levels of the receptor (16). It
remains unclear, however, whether increased production of
M-CSF or other peptide growth factors play a role in eliciting
malignant transformation — or. aliernatively. is the result of
other unrelated alterations.

The ras family of G proteins (N, H. K-ras) are thought to play
a critical role in regulation of cellular proliferation. They are
located on the mner aspect of the cell membrane and have
intrinsic GTPase activity that catalyzes the exchange of GTP
for GDP. In many tvpes of cancers, ras genes often are found
to have undergone point mutations in codons 12, 13 or 61,
which results in a constituitively activated molecule. Bovd et
al. (17} examined codons 12, 13 and 61 of the K-ras, H-ras,
and N-ras genes in 11 immonalized endometrial cancer cell
lines. Mutations in codon 12 of K-ras were seen in four cell
lines whercas three had mutations in codon 61 of H-ras.
Similarly, they also examined codons 12, 13 and 61 of the
three ras genes in 10 primary endometrial cancers (18). A
mutation in codon 12 of K-ras was found in one case, where-
as the other ras genes were not mutated.

Subsequent studies of primary endometrial adenocarcinomas
have confirmed that codon 12 of K-ras is the most frequem
site of mutations. Enomote et al. (19-21) reported from Japan
that 15/52 (29%) of endometrial cancers had mutations in
codon 12 of K-ras. Two other studies from Japan reported that
codon 12 mutations were present in 10/45 (22%) and 5/49
{10%) of cases (22-23). In two studies of American endome-
trial cancers, 330 (10%) and 7/60 (12%) of cases had muta-
tions in codon 12 (18, 24). In the latter study, 63% of patients
were Hispanic; mutations were seen in 7/39 (18%) of
Hispanic cases and 2/9 (11%) of Caucasian cases. Overall, in
the above-noted studies, 30 mutations were described in 146
Japanese cases (21%) compared to 10 mutations in 90
American cases {1 1%), Likewise, mutations in codon 13 of K-
ras were seen in 4101 (4%) of Japanese cases and in 2/90
(2% of American cases. There does not appear to be a strik-
ing relationship between K-ras mutation and survival in
endometrial cancer, however (21, 23-25).

Finally. K-ras mutations have been identified in some

endometrial hyperpla
tions in hyperplasias is similar to that seen in endometrial can-
cers, which suggests that K-ras mutation may be a relatively
early event in the development of some endometrial cancers.

s (20, 24-25), The frequency of muta-

Mutations are found more frequently as the severity of the
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hyperplasia increases — from 10% in simple, to 14% in ade-

nomatous, to 22% in atypical adenomatous hyperplasias (25).
Since only a minority of endometrial hyperplasias contain K-
ras mutations, other genes also must play a role in their devel-

opment.

Among the nuclear transeription factors involved in stimulat-
ing proliferation, amplification of members of the myc family
has most often been implicated in the developmem of human
cancers. It has been shown that c-mye is expressed in the nor-
mal endometrium (26) and endometriosis (27). with higher
expression in the proliferative phase relative to the secretory
phase. One group found that c-mye was amplified in 11% of
37 frozen endometrial cancers and amplification correlated
with poor grade (9). Similarly, another small study suggested
that c-myc may be amplified in a fraction of endometrial can-
cers (28).

TUMOR-SUPPRESSOR GEMES  Tumor-suppressor genes encode
proteins that normally inhibit proliferation. Inactivation of
both copies of one of these genes 15 required to eliminate their
inhibitory effect. Loss of tumor-suppressor function usually
involves deletion of one copy of the gene and mutation of the
second copy. Loss of p53 wmor-suppressor gene function 1s
the most frequent genetic event described thus far in human
cancers (29). Normally, p53 protein inhibits proliferation by
binding to transcriptional regulatory elements in DNA.
Binding of p53 to DNA results in expression of several
growih-inhibitory genes, including p21. which blocks the
action of cvelin-dependent kinases that are required for cell-
evele progression. Beyond simply inhibiting proliferation,
normal p33 is thought to play an active role in preventing can-
cer. In this regard, p53 functions as a surveillance mechanism
in which cells that have undergone genetic damage are arrest-
ed in the G1 phase of the cell evele to allow for DNA repair
(30} If DNA repair is inadequate, p53 can trigger pro-
grammed cell death (apoptosis). If the p53 gene has been inac-
tivated, apoptosis may not occur appropriately, allowing cells
that have undergone significant DNA damage to survive.

Many cancers have point mutations in one copy of the p53
gene, which result in an inactive protein product that cannot
bind 1o DNA (29). As is the case for other tumor-suppressor
genes, mutation of one copy of the p53 gene often is accom-
panied by deletion of the other copy, leaving the cancer cell
with only mutant p33 protein. On the other hand, if the cancer
cell retains one normal copy of the p33 gene, mutant p53 pro-
tein can complex with normal p33 protein and prevent it from
imteracting with DNA, Finally, while normal cells have low
levels of p53 protein due to its rapid degradation, mutant p53
proteins are resistant to degradation and overaccumulate in the
nucleus. This relative overexpression of mutant p533 protein
can be detected immunohistochemically.
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We found that mutant p53 protein was overexpressed in 20%
of 107 frozen primary endometrial adenocarcinomas, includ-
ing 9% of stage 11 and 41% of stage 1IIVIV cancers (31). p53
overexpression was associated with several known prognostic
factors in addition to advanced stage, including poor grade
and non-endometrioid histology (3, 31). In addition, survival
of patients whose cancers overexpressed p33 was worse than
that of patients whose cancers did not overexpress p53. In
more recent studies, we have found that p33 overexpression is
associated with worse survival even after controlling for stage
(32-33). Other groups have confirmed the strong association
between p53 overexpression and high-risk pathologic features
and poor survival (12, 34-39),

Endometrial cancers that overexpress p53 protein have been
shown to harbor missense mutations in conserved regions of
exons 5-9 of the gene that result in amino acid substitutions in
the protein (21, 31, 40-42) Interestingly, 4/17 (24%) of
reported mutations are in codon 248 and 2/17 (12%) in codon
282, which are among the most frequently affected codons in
ather types of cancers as well (29, 43-44). It has been postu-
lated that mutations in these codons are particularly effective
in negating the normal tumor-suppressor function of the p53
gene product. Because p33 mutations rarely, if ever, occur in
endometrial hyplerplasias (21, 45), this may represent a rela-
tively late event in endometrial carcinogenesis, Altematively,
it is possible that acquisition of a p53 mutation leads to the
development of a virulenmt endometnial cancer that does not
pass through a phase of hyperplasia and is associated with
rapid spread of disease,

Although little is known regarding molecular alterations in
uterine sarcomas, we found that overexpression of p33 fre-
quently occurs in mixed mesodermal sarcomas of the uterus
(17/23, 74%) (46). In addinon, using DNA sequencing tech-
niques, point mutations in the p53 gene were identified in ten
cases. Mutation and overexpression of p33 also was seen in
1/4 of leiomyosarcomas, It appears that p53 alterations in
uterine cancers are most frequent in mixed mesodermal sarco-
mas and advanced stage adenocarcinomas, both of which have
a poor prognosis. Similarly, p53 overexpression has been
associated with poor outcome in a number of other cancers,
including ovarian and breast cancer.

We have sought to determine whether other known tumor-sup-
pressor genes are altered in endometrial cancers. For the most
part these studies have been disappointing. Alierations in the
Retinoblastoma (Rb), Wilm's twmor (WTI), von Hippel
Lindau (VHL) and Adenomatous Polyposis Coli (APC)
tumor-suppressor genes have not been identified {unpublished
data). We examined 70 microsatellite markers encompassing
all chromosome arms in matched normal/endometrial cancer

DNA from sixty patients in an attempt to identify other fre-
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quently deleted loci (47). The frequency of LOH on most
chromosomal arms was less than 15%, The highest frequen-
cies of LOH were seen on 3p (18%), 8p (21%), 9p (21%), 14q
(19%), 16q (21%) and 18q (33%). Other groups have found
frequem allele loss on chromosomes 3p, p and [0g (48-50).

Deletions on chromosome 10q also are common in other types
of cancers, and examination of this area in neuroblastomas led
to the wdentification of the PTEN twumor-suppressor gene on
10g23. This gene encodes a tyrosine phosphatase that removes
tyrosine residues from proteins and presumably opposes the
growth-stimulatory activity of tyrosine kinase oncogene pro-
ducts. Because deletions on 10g are common in endometrial
cancers, our group and others have examined the PTEN gene
in these cancers. We found deleterious mutations in 24/70
cases (34%) (31), Mutations tended o be associated with
well-differentiated lesions and favorable outcome. In addition,
many of the mutations in PTEN were in microsatellite
sequences, and Hedrick et all (52) found that 12/14 (86%) of
endometrial cancers with microsatellite instability contained
PTEN mutations.

DMA REPAIR GENES  Some endometrial cancer DNA samples
have been found to contain microsatellite alleles that do not
correspond to either allele from the matched normal DNA(53-
35). In our study, 17% of 36 sporadic endometrial cancers in
which a number of these markers with repetitive sequences
were examined were found 1o have widespread evidence of
new microsatellite alleles throughout the genome (33}
Endometrial cancers that exhibited microsatellite instability
were usually diploid and had a favorable prognosis.

Microsatellite instability had initially been noted in colorectal
cancers of patients with hereditary non-polyposis colorectal
cancer (HNPCC), also known as Lynch syndrome tvpe 11 {36-
537). Endometrial cancer is the second most common malig-
nancy observed in these families, but ovarian, gastrointestinal
and upper urinary tract malignancies also occur. Subsequently,
it was shown that affected individuals im most HNPCC fami-
lies carry germline mutations in one of a family of DNA repair
genes. The MSH2 gene on chromosome 2p and the MLHI
gene on chromosome 3p account for most HNPCC families,
but at least two other DNA repair genes (PMS1 and PMS2)
have also been thus implicated (37,58}, In bacteria and yeast,
mutations in these DNA repair enzymes also lead to
microsatellite instability. confirming the cause and effect rela-
tionship between these events. In one study of several kin-
dreds in which MSH2 or MLH1 mutations had been identi-
fied, the lifetime risk of endometrial cancer (42%) actually
exceeded the risk of colon cancer {30%) (58). In contrast, the
litetime risk of colorectal cancer in males was 74%,

Because microsatellite instability has been noted in some spo-
radic endometrial cancers in women who do not carry
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germling DNA repair gene mutations (53), several groups
have attempted o identify acquired mutations in these genes.
Although DNA repair gene mutations have been identified in
some endomeirial cancers with microsatellite instability,
mutations have not been found in most cases (59-60). It is pos-
sible that additional DNA repair genes that have not vet been
identified may underlie microsatellite instability in some of
these cases, however.

In addition to causing harmless damage to microsatellite
sequences in non-coding regions of the genome, inherited or
acquired loss of DNA repair mechanisms may lead o the
accumulation of genetic damage in growth-regulatory genes
that have microsatellite sequences within their coding regions.
In this regard, mutations in several growth regulatory genes,
including K-ras (54), PTEN (51-32) and the Insulin-like
growth factor Il receptor (61), are more frequent in endome-
trial cancers with microsatellite instability. Thus, the loss of
DNA repair efficiency may be an initial event that increases
the likelihood of malignant progression due to alterations in
oncogenes and tumor-suppressor genes,
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Genetics of gynecologic sarcomas: clinical implications

JEFF BOYD. PH.D.
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INTRODUCTION
are rare, comprising about 3% of all gynecologic malignan-
cies (1) Information on genetic and molecular genetic alter-
ations in gynecologic sarcomas exists for only the most com-

Sarcomas of the female reproductive tract

mon of these wmors, including malignant mixed mesodermal
wmors (MMMTs) of the uterus and ovary, leiomyosarcoma
{LMS) of the werus, endometrial stromal sarcoma (ESS), and
adenosarcoma (AS) of the werus. These cancers occur pre-
dominantly in postmenopausal women, with peak incidences
in the sixth and seventh decades. Established risk factors for
MMMTs are similar 1o those for estrogen-dependent endomet-
rial carcinomas, and include nulliparity, obesity, and diabetes
(2). About 10% of gynecologic sarcomas occur in patients
who report a prior history of pelvie irradiation. In contrast,
there are no well-identified risk faciors for LMS, ESS, and
AS: in a series of patients undergoing hysterectomy, many of
the traditional clinical signs of LMS, such as the rapid growth
of a solitary leiomyoma, did not confer an increased nisk for
malignancy (3).

Generally speaking, gynecologic sarcomas are biologically
aggressive tumors associated with a poor prognosis. Even
though the majority of patients with LMS or MMMT of the
uterus present with stage | disease. five-year survival for
patients with tumors confined to the uterus is less than 509,
and for patients with advanced stage disease, it is less than
10% (2). Patients with ASs and low-grade ESSs have beter
prognoses; the majority of these patients presemt with stage |
disease and have five-year survivals of 70-90%.

HBecause these tumors are rare and difficult to predict, they
present a problem for both clinicians and investigators. Insight
into the etiology of these tumors is limited by the small num-
bers of cases in both clinical and scientific studies. Most
analyses contain cases collected over many years: the diagno-
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sis and management of these wmors have changed over time,
and biases due to variations in criteria and treatments are
inevitable. The interpretation of genetic studies of gynecolog-
ic sarcomas is further complicated by variations in assump-
tions and techniques over the past ten vears. One potential aid
in understanding sarcomas of the female genital tract is the
study of genetics of other sarcomas: soft tissue sarcomas,
osteosarcomas, extragenital leiomyosarcomas, and malignant
fibrous histiocytomas are all more common than gynecologic
SArCOmas,

In terms of clinical relevance, the goals for elucidating the
molecular genetics of gynecologic sarcomas include: 1} to
understand the biological etiology of the disease, including
predisposing factors, the knowledge of which might aid in
prevention; 2} to identify any potential improvements in the
treatment of the tumors; and 3) to attempt 1o idemify potential
precursor lesions, the recognition of which would allow earli-
er. more effective intervention. The recognition of precursor
lesions has often provided the greatest benefit, as in the cases
of endometrial carcinoma and squamous cell carcinoma of the
uterine cervix. Currently, however, there are no recognized
precursor lesions for gynecologic sarcomas. It remains
unclear as to whether MMMTs arise from epithelium, stroma,
or both, It is also not understood how MMMT, which contains
both malignant epithelium and stroma, is related to AS which
contains benign epithelium and malignant stroma, Similarly,
it 15 unclear how LMS is related to benign leiomyoma. The
goal of this chapter is to review the genetic and molecular

genetics of the most common gynecologic sarcomas, 1o illu-
minate new evidence regarding the relationship of leiomyoma
to LMS, to review recemt findings relevant to the origin of
MMMT, and to identify areas for future study.

CYTOGEMETICS  Nonrandom chromosomal aberrations have
provided both diagnostic and investigative insights into many
different cancer types. Studies of the number and structure of
chromosomes include karvotype analysis, DNA flow cytome-
try, and fluorescence in situ hybridization. Examination of the
relatively small literature on gynecologic sarcomas reveals
that a wide variety of cvtogenetic alterations has been
observed (4), implying that many such evenis are invalved in
the etiology of these tumors and furthermore, that wmorigen-
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esis ocecurs through multiple cytogenetic pathways., The
majority of gynecologic sarcomas shows very high levels of
cylogenetic instability, raising the possibility that such insta-
bility may occur early in the course of malignant progression
of these tumors,

Benign leiomyomas are monoclonal tumors as demonstrated
by a vanety of biochemical and molecular technigques (5-7).
The finding of several monoclonal tumors with multiple dis-
tinct cytogenetic abnormalities suggests that some degree of
clonal expansion precedes cylogenetic instability (7). While
only about one-third of leiomyomas are cytogenetically
abnormal, the majority of LMSs display numerous and exten-
sive cytogenetic abnormalities (8-9). There has been specula-
tion that benign leiomyomas may progress to malignant
LMS5s, there is only limited evidence that such a progression
may occur. Although leiomyomas are found in 40% of women
over age 50 undergoing hysterectomy, less than 1% of these
women are found to have LMSs (10). The presence of multi-
ple leiomyomas does not appear to confer additional risk for
the development of LMS in a given patient; indeed, 50-75%
of LMSs are found as solitary masses in uteri that do not con-
tain benign leiomyomas (11). However. histopathological
studies suggest that about one-third of LMSs arise within
leiomyomas (12-13), and at least one study has reported a sim-
ilar cvtogenetic profile in LMS and a leiomyoma from the
same patient (14},

One study has compared the cviogenetic profiles of several
different wypes of uterine sarcomas, including LMSs, ESSs,
and MMMTs (15). Abnormalities of chromosomes 1, 7, and
Il were found in multiple tumors, suggesting a common
genetic origin; specifically, deletions affecting chromosome
11922 were identified in two LMSs and in three MMMTs,
indicating the presence of a novel tumor-suppressor gene in
this region.

MOLECULAR GEMETICS  Very few published data exist regard-
ing specific molecular genetic alierations in gynecologic sar-
comas. By far the most prevalent abnormality described to
date is mutation (or aberrant expression) of the P53 tumor-
suppressor gene. P53 encodes a nuclear phosphoprotein thm
binds to specific DNA domains in response to DNA damage,
leading to the transcription of gene products that ultimately
act to arrest cell replication. A wide variety of mutations have
been observed in human cancers, the majority occurring in a
phylogenetically conserved region in exons five through eight
(16). Mutations of P53 have been detected at some frequency
in nearly all solid tumor types, including 50%, of ovarian and
20% of endometrial carcinomas (17).

The largest study of P53 status in gynecologic sarcomas
examingd 46 consecutive wlerine and ovarian sarcomas for

T

mutation and expression. Mutations were identified in 27
(59%) umors, including 26 of 41 MMMTs and one of 4 LMSs
(18). In contrast to many types of carcinomas, P53 mutations
were idemtified in both early- and late-siage disease, suggest-
ing that this alteration may represent an early event in some
gynecologic sarcomas, Of note was the observation in this
study that of 15 tumors with no evidence of p53 overexpres-
sion, four were found to have muations, indicating that the
often presumed correlation between p33 expression and muta-
tion is not perfect. Two additional studies identified P53 muta-
tions in three of eight uterine LMSs but in no leiomyomas
(19}, and in one of two uterine LMSs (20). Taken together, the
above data indicate that P53 mutations occur in 36% of all
utering LMSs and in no uterine leiomyomas.

In an attempt to further investigate the relationships between
leiomyomas, LMSs, and possible intermediate lesions (also
called wmors of uncertain malignant potential, or TUMPs),
p33 expression was examined and found to be positive in 13
of 23 LMSs, six of 10 TUMPS, and in none of 18 leiomyomas
(21). Although a mutation analysis was not performed, this
study confirmed that P53 mutations are probably present in
less than half of all LMSs and never in leiomyomas. The pat-
tern of immunostaining was noted to be focal in the TUMPs
and diffuse in the LMSs, implying an intermediate status of
TUMPs in a possible progression of leiomyomas to LMSs.
Without mutation data, however, there remains no compelling
molecular data to suggest a precursor lesion for these uterine
SArCOmas.

In an attempt to address the question of whether MMMTs
arise from epithelium or stroma, p33 expression was analyzed
in |7 uterine MMMTs (22). Five were positive for p53 expres-
sion, and all five showed similar expression in both epithelial
and stromal components. These findings confirm the involve-
ment of p33 in a fraction of MMMTs, and support the widely
held hypothesis that these tumors arise from a single precur-
sor cell. This study does not address the issue of which cell
gives rise to the tumor, however. It has been suggested that a
common stem cell gives rise to both the epithelial and stromal
cells of the uterus; the origin of uterine MMMTs from such a
cell would be consistent with the p53 expression data if malig-
nant transformation preceded the differentiation of the stem
cell into epithelial and stromal components. Further studies at
the molecular level will be necessary 1o resolve this issue,

repeats, termed
microsatellite instability, was first associated with wmors
from hereditary nonpolyposis colorectal cancer (HNPCC)
kindreds (23), and was later found to occur in many sporadic
tumor types as well (24). In the HNPCC syndrome, this phe-
notype results from an inherited mutation in one of several
DNA mismaich repair genes (23). but the cause of microsatel-

Somatic instability of microsatellite
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lite instability in sporadic cancers is less well understood. One
recent study characterized the phenomenon of microsatellite
instability in gvnecologic sarcomas, and found evidence for
this phenotype in 11 of 44 wmors, including two of six uter-
ine LMSs, eight of 35 uterine and ovarian MMMTs, and one
adenosarcoma of the cervix (26). These dma indicate that
microsatellite instability plays an important role in the devel-
opment of a fraction of gynecologic sarcomas, primarily in
high grade anaplastic lesions.

CONCLUSIONS  Information on the molecular genetic basis
of gynecologic sarcomas is far from complete, but a number
of interesting findings have emerged which should help guide
future research and. ultimately, wreatment. It is clear from
cytogenetic and molecular genetic studies 1o date that no sin-
gle defect will be presemt in all gynecologic sarcomas,
Carcinogenesis in these tumors, as for many other human can-
cers, appears to occur as a result of a “network”™ of genetic
mutations rather than through a better-defined “pathway™ such
as that seen in colon cancer. Each study of an individual gene
gives an incomplete image of carcinogenesis for the tissue in
question, As our knowledge expands, and as the availability of
molecular technigques increases, it becomes important for
investizators to study these tumors at the molecular level. An
array of provocative but ultimately incomplete and incompa-
rable studies of the genetics of gynecoelogic sarcomas has been
presented in this chapter. It would now be very informative 1o
evaluate a large number of these tumors at the molecular level.
Such a study might clarify the process of carcinogenesis in
gynecologic sarcomas. This in tum might help w identfy pre-
cursor lesions or novel treatments that have so far eluded clin-
icians. Until such a breakthrough occurs, the outlook for
patients with these diseases remains grim.
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Gene therapy for cancer

KAROL SIKORA. M.D.

Department of Clinical Oncalogy, Imperial College School of Medicine, Hammersmith Heospival, London

INTRODUCTION  [espite signilicant advances in the treat-
ment of cancer in the last two decades, most tumours remain
resistant to all current treatment modalities — surgery, radio-
therapy, chemotherapy and biotherapy. Local methods such as
surgery and radiotherapy are ofien only effective in the
absence of metastic disease. Despite tremendous effont over
the last fifty years, only a very small proportion of human can-
cers are cured by chemotherapy. There have been small gans
in the use of drugs in the adjuvant setting in breast, colon and
childhood cancers but at considerable cost — both financial
and in reduction in quality of life.

Genetic-based therapy is a novel therapeutic approach to treat-
ing cancer which has been made possible only by recent and
remarkable progress in our understanding of the molecular
biology of cancer. Gene therapy can be described as the rans-
fer to, and expression of, genetic material in human cells for a
therapeutic purpose. In the first human gene therapy experi-
ment, performed in 1990, Culver and co-workers succeeded in
transferring the gene for adenosine deaminase into a 4-year-
old girl with severe combined immunodeficiency due 1o
adenosine deaminase deficiency. and demonstrated an
improvement in her immune system. This improvement has
been sustained afier 6 vears. There are currently over one hun-
dred gene therapy protocols active world-wide specifically
aimed at single gene defects such as eystic fibrosis and a num-
ber of cancers.

The last decade has seen dramatic advances in our under-
standing of the mechamsms involved in the control of cell
growth and its deregulation in cancer. Centain classes of genes
encode proteins that play distinet roles in the processing of
signals from the outside of the cell to the nucleus. Any
changes 10 the delicate system of control by these oncogenes
or lumour-suppressor genes may result in the formation of
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cancer {1). It is becoming increasingly clear that preexisting
genetic factors and environmental events combine to cause the
series of molecular changes that are necessary for tumour for-
mation. Elucidation of fundamental genetic differences
between normal and tumour cells and identification of
tumour-specific DNA sequences may be exploited in novel
therapies by a number of targeting strategies,

GEME DELIVERY STRATEGIES The increase in the number of
potential methods of gene delivery reflect rapid technological
advances in this field, Molecular intervention may be , direct”
and manipulate tumour cells by altering the genome by the
ablation, addition or substitution of specific DNA sequences.
The choice of these depends on the underlying genetic defect,
Some strategies can be achieved by ex vivo gene transfer into
isolated human cells which can then be reimplanted into the
host, while others require delivery and expression ol genes to
target cells in vivo -
technology. Exogenous genes may be trasferred to a number

- a major challenge with current vector

of differem cell ypes. including tumour-derived cells, fibro-
blasts, hepatocytes, lvmphocytes or myocytes, The methods
of actual gene transfer into these cells include direct injection
of naked DNA into skeletal muscle cells, viruses, high-veloc-
ity microprojectiles, liposomes {via the intravascular, intratra-
cheal and intracolonic routes) or use of chemical methods
such as calcium phosphate co-precipitation (2). Biological
methods such as the use of genetically-engineered viruses are
still by far the most efficient means of transfer of genetic
information. There is now extensive experience with retro-
vimuses whose main advantages are that they are small and
easily manipulated, and achieve integration into the host
genome. Retroviruses have a number of disadvantages,
notably the requirement for cells that are actively dividing 10
allow viral DNA integration, the ability to carry only short
DNA sequences and a small but finite risk of causing inser-
tional mutagenesis as a result of random integration.
Adenoviruses, on the other hand, can infect non-dividing cells
and may be concentrated to high titres. Adeno-associated
viruses are non-pathogenic in humans, can alse infect non-
replicating cells, but, like retroviruses and adenoviruses, are
limited in the size of the foreign gene which can be inserted
(Tible 1). The latter problem may be overcome by the use of
vectors based on herpes simplex virus and vaccinia virus.
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Tahle 1. Viral vectors for gene therapy

Tabhle 3. Suppression of malignant phenotype by gene transfer in vitro

Retrovirus Adenovirus Aden-associated virus Gene Tumour cell line
ADVANTAGES WT ps3 colon, gloma, lung, breast, prostate,
osteosarcoma, sarcomi, leukemia
small geaome high viral titres: small genome (SRB) REI retinobliastonma, prostate, osteosarcoma
up 1o 1010 p/ml titres
f ; : ; nm23 melanoma
Stable co-linear stible integration Imegnies mto =
integration chromesome 19 E-Cadhenin breast. renal. prostate
Efficient transfer highly efficiem efficient transfer map 1A ras-transformed cells
transfer
Non-toxic 1o MOR-T0XIC o non-pathogenic
gt cells hagticels il s at various points in the cell eycle. and also arrests replication
Biology well infect non-dividing infect non-dividing in DNA-damaged cells and allows apoptosis. Experimentally,
understood cells cells ; , 3 :
trasfection of the wild-type p53 gene imo human cancer cell
DISADVANTAGES lines suppresses the malignant phenotype and growth (3).
Mutant p53 allows the accumulation of gene mutations and
Require actively transient n well studied oy -,
dividing cells expression chromosomal rearrangements and has been associated with

small DA sequences
only carned (<3kB)

small DNA sequences
only camed

Small DNA sequences
only carried (<10kB)

Low titre
Transient mutagenesis
Insertional mutagenesis

Random integration

Tahfe 2. Sieategies for cancer gene therapy

gene marking in BMT and to detect minimal residual disease
genetic immunomodulation

CANCer vaccines

polynucleotide immumisation

vectoning of biotherapeutic genes 1o tumours

increasing normal tssue tolerance

selective drug activation

somatic correction of genetic defect

antisense W muiant oncogene

CXPress1on I.PrI turrmur—.-itl]'lpn:xwr mene

Strategies for genetic intervention as potential cancer treat-
ment are summarised in Table 2.

INTRODUCING COPIES OF WILD-TYPE (NORMAL) TUMOUR-SUP-
PRESSOR GENES In cell culture, malignant properties can
often be reversed by re-introducing normal tumour-suppressor

genes such as the retinoblastoma (RB-2) and p33, both of

which are abnormally expressed in a wide variety of tumours

{Tahle 3). Tumour-suppressor genes are a diverse group of

genes present in the normal genome. Their inactivation may
result in the initiation or the progression of a cancer. Normal
{wild-type} p53 blocks the growth of many transformed cells

16d

vinually every sporadically occurring malignancy. There is
experimental evidence showing the benefits of correcting p53
abnormalities. For example, replacements of wild-type p53
using retroviral expression vectors in both human lung cancer
cell lines with mutated or deleted p33 genes in vitro and in the
nwnu mouse model of human lung cancer results in suppres-
sion of the malignant phenotype (4). Furthermaore, there is also
evidence that combining successtul restoration of wild-type
p53 and sequential administration of the cytotoxic drug cis-
platin is synergistic in reducing the malignant expression in
these cell lines — clearly important observations that may
influence approaches to adjuvant treatment for cancer in the
future. The difficulty lies in delivering vectors that actively
express Wmour-suppressor genes in every single tumour cell
in vivo,

ANTISENSE DMA OLIGONUCLEQTIDE TREATMENT: BLOCKING
ONCOGEME EXPRESSION
are short ( 10-50 base) synthetic nucleotide sequences formu-
lated to be complementary to specific DNA or RNA
sequences. They are able 1o enter all cells relatively easily and
have the potential specificity of target individual oncogenes. I

Antisense oligodeoxynucleotides

that gene is responsable for a disease process then its down-
regulation could result in a reversal of the clinical abnormalhi-
ties. By the binding of these oligonucleotides to their targets,
the translation of a single gene can be selectively inhibited; or
inhibition may be achieved by triggering RNase H degrada-
tion of the target mRNA. Paradoxically. however, antisense
oligonucleotide-mediated down-regulation of gene expression
has in one instance been associanted with increased cell inva-
siveness, The RAS oncogenes are obvious targets for anti-
sense therapeutics since they are implicated in many solid
tumours including over 75% of pancreatic and colorectal can-
cer. Both unmodified and chemically modified antisense DNA
oligonucleotides complementary 1o various sites on the HRAS
mRNAs have been shown to inhibit ras protein synthesis in
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cell culwre. and was associated with a decrease in the rate of
cellular proliferation. Antisense oligonucleotides have also
been used to block bel-2 expression so inducing apoptosis in
androgen-resistant prostate cancer cell line.

GEMETIC  IMMUNOMODULATION AND CAMNCER VACCI-
MES  Highdose immunotherapy in humans has been associat-
ed with low efficacy and high toxicity. The realisation of the
importance of delivering a small dose of cyvtokine at a speci-
fic site rather than large quantities systemically has led to two
approaches to cytokine-based gene therapy which augment
the weak natural immune response to malignancies. The first
approach involves the introduction of cytokine genes into cul-
tured tumour-infiltrating lymphocytes ( TILs) ex vivo (5). This
subset of T cells is eritical for the prevention and elimination
of tumours, and their antitumour efficacy has been shown 10
improve with the transfer of the genes for tumour necrosis fac-
tor and interleukin-2 (1L-2).

LCancer vaccines” constitute the second approach and involve
the induction of evtokine expression in the twmour cells so
that T cell recognition of tumour amtigens is enhanced.
Immunostimulatory cytokine genes are introduced into
tumour cells ex vivo: the umour cells irradiated to eliminate
malignant activity and reintroduced into the host, Cyvtotoxic T
cells (CTLs) recognise tumour-specific antigens presented on
the surface of these cells. They are induced by the local secre-
tion of the transferred cviokine gene product o expand, target
and destroy cancér cells. In addition to cytokine genes,
sequences encoding allogeneic human leucocyte antigens
{HLAs) and the BT family of molecules {which serves as a co-
stimulatory signal for T cells) have also been used 1o targer
tumour cells (6). Other cancer vaccine strategies have includ-
ed injecting wmour cell lysates, virus-infected tumour cell
line lysates and solubilised surface antigens from cultured
tumour cell lines,

It has been known for some time that evtotoxie T cells and
helper T cells depend on antigen being presented in the con-
text of self MHC class [ and class 11 molecules, respectively,
Aberrant expression of the MHC is a common feature of maost
cancers. Class | antigens are frequently lost, while class 11
expression 15 often upregulated. Polynucleotide vaccines (as
opposed 1o conventional vaccines consisting of peptides,
whole wmour cells or umour cell lysates) have great thera-
peutic potential in that delivery of genes that express onco-
proteins such as KRAS or p53 endogeneously within a cell
may then result in an MHC class | CDE8+ response and prolif-
erative activation of CTLs. rather than a less effective class 11
CD4+= response. This may be a further means of breaking
down immunotolerance to tumours and lead to the generation
of twumour-specific responses. Clinical trials are now in
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progress using GM-CSF and IL2 allogeneic cell lines in
patients with assessable metastatic prostate cancer.

There have also been attempts to introduce new antigens into
tumour cells by virus infection. Carcinoembryonic antigen
(CEA} is an oncotetal antigen associated with gastrointestinal
and breast cancers and has been wtilised for adoptive
immunotherapy. The observation that certain umour cells
express much higher levels of this antigen than normal cells
led to studies using CEA as a target for immunotherapy, ini-
tially using monoclonal antibodies and more recently using
DNA vaceines. The finding that inoculation with DNA plas-
mids encoding a variety of proteins leads 1o T cell responses
in vivo against these proteins provides a novel means of vac-
cination, A recent study by Conry ef al (7) showed that intra-
muscular mmjection of a synthetic plasmid expressing the
human CEA cDNA could stimulate a humoral response
against the antigen in mice, and the same group demonstrated
that this approach resulted in protection against tumour chal-
lenge with CEA-expressing colorectal carcinoma cells.
Experience with other DNA vaccines such as influenza A
nucleoprotein gene, HIV-1 envelope gene and HPV 16 genes
E6, E7 and L1, so far has been encouraging in both humoral
and cellular responses observed in animal models.

GEMETIC PRODRUG ACTIVATION THERAPY [GPAT]  The funda-
mental problem with existing chemotherapy is s lack of
selectivity. If genes encoding drug-activating enzymes were
imtroduced into patients and designed such that they were only
expressed in cancer cells. then administration of the appropni-
ate prodrug could result in a highly selective effect. There are
many examples of genes preferentially expressed in tumours.
The promaoters of some of these genes have been isolated and
coupled to the DNA sequences encoding drugactivating
enzymes — for example, erbB2 in breast cancer, carcinoem-
bryvonic antigen (CEA) in colorectal cancer, tyrosinase in
melanoma and PSA in prostate cancer, GPAT exploits the dif-
ferences in gene expression between differem cell types w
increase the specificity of cell destruction, Viral GPAT sys-
tems use a replication-defective viral vector to introduce a for-
eign gene encoding an enzyme capable of converting a harm-
less prodrug imo a cyiotoxic compound. Examples of prodrug
activating enzymes include cytosine deaminase, which con-
verts the non-toxic compound 5-fluorocyiosine (5-FC) 1o
toxic S-fluorouracil (3-FU) and herpes simplex virus thymi-
dine kinase which converis ganciclovir 10 ganciclovir
monophosphate. This monophosphate is subsequently con-
verted to the evtotoxic triphosphate form by cellular enzymes.
Significant antitumour ¢ffects from the results of conversion
of 5-FC to 5-FU have been observed in colorectal cancer cell
and breast carcinoma lines transduced with the cytosine deam-
inase gene (8). Imerestingly, there was also significant regres-
sion of tumour volume even when as little as 2% of the
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wmour mass contained cytosine-deaminase-expressing cells,
an important additional feature of the GPAT system called the
Wbystander effect”. There has also been some sucecess in tar-
geting tissue types such as the gastrointestinal epithelium and
pancreas using the CEA gene promoter and hepatocellular car-
cinoma using the alphafetoprotein gene promoter.

cONCLUSIONS  The challenges to making gene therapy an
effective and broadly useful treatment modality are formidab-
le, not only with the limitations in efficency and 1argeting of
gene transfer vectors bt also with our incomplete under-
standing of control of gene transcription and the long-term
consequences of constitutive expression of a transferred gene.
There are now over two hundred active protocols for cancer
( Table 4).

Tuble 4. Gene therapy for cancer: current fully approved protocols

L'sA Europe

Immunomadulation 42 25
Giene marking i9 12
Drug resistance 15 9
Drrug sensitivity 20 1
Anti-onc'ts, gene 15 10

134 67
Total 2

In the short term. further improvements will come from refin-
ing currently used vectors and the design of a new generation
of vectors incorporating the most useful aspects of viral and
synthetic systems, which can then be applied 1o as specific
cancer target. In the longer term, we envisage the construction

Thé

of artificial chromosomes which could carry whole clusters of
genes with their natural control elements into cells. With this
new technology also comes new ethical responsibilities to
ensure that these strategies are safe for patients and staff.
Central supervisory bodies such as GTAC have an important
role in ensuring proposed clinical programmes meetl accept-
able standards of ethics and safety, to patients and staff alike.
There is no shortage of ideas and applications in this advanc-
ing field, and shonly we anticipate the proposal of clinical
protocals for gene therapy for a spectrum of diseases as in the
United States. There is every indication that we should be
optimistic for patients with otherwise unresponsive cancers
that this treatment modality will make an impact in the near
future.
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Closing remarks

SANDOR ECKHARDT, M.D.

National Institute of Oneolagy, Budapest, Fungary

The title of this ESO seminar was a real challenge to the med-
wal community: JMolecular Genetics in Gynecologic and
Breast Cancer and its Clinical Implications: bridging the gap”.
After two days of imensive discussions the answer to this
important question is a very positive yes.

In Hungary, like in other European countries, the dichotomy
of basic and applied science is present. The .mouse doctor”
and the human doctor” are largely ignoring each other's
research. This statement is particularly true to cancer. This is
the reason why this conference devoted the attention of the
audience to the clinical implications of recent revolutionary
findings obtained in the field of molecular medicine,

Accordingly, basic principles of molecular biology as well as
routinely applied genetic technigques were reviewed for prac-
icing physicians. In continuation, familial hereditary syn-
dromes were discussed in details. Data on ovarian, uterine,

Aulilruris correspondenice o

sindor Eckhardt, ML

National Institute of Oncology

1122 Budapest, Rah Gy, . 7-9., Hungary
Phone {36 1) 155 4411

907 Nagyervdszan Cnkoligia 2. 167167

breast and other malignancies were also presented. Further-
more, the management of HNPCC was an important topic.
Distinguished experts reported on past experience, present
approaches and future prospects of a Family Cancer Clinic.
We are entering into a genetic age said one of the key
speakers. The majority of the _students™ felt that this is a most
relevam statement. Establishment of prenatal genetic diagno-
sis, various identification procedures for gene carniers. ther
physical, psychical and sociological management are day by
day hot” tasks encountered by the practicing physician. In
solving this growing problem the audience experienced with
enthusiasm the great value of the assistance rendered by the
Jeachers” of this seminar.

Hungary is in a transition period. It is not any more in the hell

but not vet in the heaven, It is just the time for  bridging the
gap .
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VALOGATAS A SIGVARIS SZAKKONYVTARABOL

HOGY VAN A LABA, KEDVES KISMAMA?

Faradisig, nvugtalansag, fesziiftség a libban, .nchéz” lab, a Kib-
ikra tijdalmas gbrese &jszaka, lathatoan duzzadt lib és az elso
vissrerek megjelenése vagy a meglévik megnagyobbodisa mar
a terhesség korai szakaszaban problémakat okozhat a kismaminak.
Mindezen tinetek killondsen akkor jelentkeznck:
* ha a vénas betegség gyakorta eléfordult a csalidban;
* ha a leendd anyinak mar a terhesség elit is volt valamilyen
visszérbetegsége;
+ ha nem az elso terhességét viseli:
* ha a kismamanak sokat kell allnia vagy tilnic
{pl. munkahelyén);

* ha az iddjaras kiulondsen meleg.
A visszeres lab nemesak kozmetikai probléma. nem csupdn
csunya ktviny, de veszélyes is lehet gy az anydra,
mint a sziletendd gyermekére
= men érgyulladas vagy trombozis kivetkezhet be,
+ mer rendkiviili terhet 1o az anya és a gyermek keringésére is,
= nem kizari, hogy tigabb érielemben hozzijarulhar cgy

eseileges koraszilés meginduldsihos is.
Nagyon fontos, hogy megénsiik a terhesség alani libproblémak
okar!
A fi okok:
*» araklon haglam,
= a vér megnivekedent mennyisége,
* a vér megviltozott Gsszatétele.
= a ver alvadékonysiginak megvaltoeisa,
* az izomionus csdkkenése,
* jelentisen megnivekedett nyomids a lib véndiban, mely attol

kivetkezik be, hogy a novekvd magrat nyomist gvakorol

a medence véndira.
Mit tegyen a kismama?

I. Arerhesség alan keriilje el az egy helyben alldst, Gilése
2. Ne ljén 1l alacsony székre, keritlje el, hogy éles, kemény

peremii. széken kelljien iilnie,

T

. Setilion, usszon, hiciklizeen minél tibber.

4. Minden olyan esetben amikor sokat kell egy helyben iilnie
ipl. munkahelyen, repiilon, vonaton sth.) mozgassa libfejét,
toraztassa labat, dlljon fel, sétalgasson Kicsit, &s viseljen
kompresszios gvogyvharisnyit,

5. Ne firodjon forrd vizben.

6, Keriilje a hosszas napozast (ekkor a lab véndi méginkibb

kitigulnak).

. Meleg iddben, vagy kilonosen megerdltetd napokon hiitse
labat langvos zuhannyal, eldszor a labfejet, majd lassan az
cgesy labat alulrol felfelé haladva,

8. Ejjel, vagy ha lefekszik pihienni, labat envhén (15-20 cm-re)

poleolja ala.

9. Minden reggel vegye fel SIGVARIS kompresszios harisnya-
Jit.
ASIGVARIS kompresszios harisnyak hatasat agy alakitonak ki,
hogy szoritd erejitk a boka tdjan a legnagyobb, és felfelé a térdek,
illetve a comb irinviban fokozatosan esdkken, czdltal
viselésikkor az izmok pumpald milkodése hatékonvabba valik, a
vendk aimérdje csikken, tehdt a vénds vér dramlasa felgyorsul. A
trombaozisveszely, a lib dagadasa megsziinik,
Milven harisnyar valasszunk?
Ha még mincsenck lathatd rendellenességek a libon, elegendd
tugvnevezett megelizd (prevencios) harisnyat viselni. Ezen haris-
nyak kompresszios értéke legalibb 14-1% Hgmm legyen!
Ajinlatos a harisnya hordisdt mir a terhesség elsd honapjaiban
megkezdeni, ¢s egészen a baba megsziiletéséig folvtatni, A SI1G-
VARIS cég DELILAH fantazianéven forgalmazza prevencios
harisnyiit, melyeknek kopmresszios értéke még & minimélisan
ajanlotinil is magasabb, 20-25 Hgmm. A harisnya teljesen atlat-
s20, olyan, mint egy divatos dvegszalas harisnya. Valamennyi
villiozata (felcombig éré harisnya, hansnyanadrig és kismama
harisnyanadrag) 6-féle méretben, 10-féle divatos szinben
kaphati.
Ha a kismamdinak nem ez az elso terhessége, illetve ha korabban
mir voltak visszérproblémai, akkor nagvobb a veszély, hogy
stlyosabb visszérgondok jelemtkezzenek a terhesség elreha-
laduaval. Ebben az csetben SIGVARIS orvosi kompresszios ha-
risnyik kozil 1. kompressziopn (30-40 Hgmm szoritoere)i)
combidig érd harisnyvit, vagy kismama harisnvanadrigot ajin-
lunk, mely utobbinak allithatd derékive és kénvelmes betétje vin
a nivekvo pocak réseére,
Ezen hansnyak 3-féle anyaghol (természetes gumi, pamut és
miiszil) 12-féle standard méretben késziilnek, 5-6 féle divatos
szinben kaphatok.
Vinyre is? lgen!
Az erdsebb kompressziogn SIGVARIS harisnyik ¢lverik az OEP
tamogatisit. A kismama részére érschész, sebész vagy belgyo-
gyisz szakorvos irthatja fel a gyogvharisnvat, A vénynek tartal-
maznia kell a SIGVARIS mérkancvet, 2 harisnya fajedjar (térdha-
risnya, combtoig érd harisnya, harisnvanadrag sth. ). a komprese-
szio ménéken (1) és mennyiségét (1 pir vagy db.).
Hol?
Avények az orszag spamos gyogyaseat segedeszkozboltjaban
bevilthatok, szinte minden megyeszékhelven & sok mis viros-

ban is.

Bivehb informicioért forduljon
a SIGVARIS magyararseigi képviseletéhes.
COMPRI MED K. 1134 Budapest, Csango u, 8.
Tel: 06/60-301525, 06/30-493700, Fax: 129-1656




OSSZEFOGLALO KOZLEMENYEK

A petefészekrak szlirdvizsgalatainak koltséghatékonysagi

vizsgalata

NICOLE URBAN, Se.D.”", CHARLES DRESCHER. M.D."". LAUREN CLARKE, M.S.”", NANCY KIVIAT, M.D."

Marsha Rivkin Ovarian Cancer Research Center, Fred Huichinson Cancer Research Center', University of Washington
Seattle, Western Washington University Bellingham, Washington'

A FORDITO BEVEZETOJE
evaszati Osztalv, Fivdarost Szemr Isivan Korhaz, Budapest

Siklos Pal dr.. Sziilészeli és Nogye-

A modermn orvostudomanynak elsdsorban az a célja, hogy a
betegséget még a kialakulasa elonn meg tudja eldemi, vagy a
betegség korai stadiumdban tudja kezelni. Havanyozotian
igaz ez a rosszindulatd daganatos meghetegedésekre, A pete-
fészek rossandulath daganataira jellemzd, hogy tinetmente-
sen fejlddnek ki. Mire a tinetek megjelennek és a beteg orvosi
ellatasra keriil, a betegség rendszerint késin stadiumban van, s
igy a tilélési esélyek igen rosszak., Magyarorsziagon évente
mintegy 600 asszony hal meg petefészekrikban. Ha a
betegseget korai stadiumban tudnank kisziimi, ez 2 szam a
felére csokkenne. A petefésrekrikkal kapesolatban még két
fontos tényezd ismert. Elofordulasat tekintve a 60 év feletti
népességben a leggyvakonbb, illetve az esetck egy részében
csaladokban halmozottan fordul eli, A fentiek mellett le kell
szogesniink, hogy a petefészekrak a teljes ndi népességher
an eléforduld meghetegedes.

viszonyitva viszonylag ri

Ahhoz, hogy ¢ betegségre megleleld sziirési eljarast tudjunk
kidolgoeni, a szdrések dltalinos kivetelményeinek eleget kell
tenniink. A modszer legyen érzékeny, specifikus, egyszeriien
alkalmazhatd, minimalis mellékhatasokkal, illetve szivid-
meénnyel jarjon, és nem utolsd sorban az egyén és/vagy a tir-
sadalom szdmiara az dra elfogadhatd legven (cost-benefit!). A
petefészekrak vonatkozasaban két modszer jin szamitisba: a
daganatjelzok és az ultrabhangvizsgalatok, A daganayelzok

dfilress correspommilomoe fo

Nicole Urhan, Sc.1b.

Fred Hutchinson Cancer Besearch Center M P804
1 HEHE Faprview Avenue Norh

Scattle, Washington 9E109, USA,

Phone (1 206) 667 4677 Fax (1 206) 667 TS0
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(tumormarkerek) kézil legmegbizhatobbnak a Ca 125-
meghatarozias bizonyull, Az ultrahangvizsgalatok kozil pedig
legjobb eredmeénveket nydpyak a szinkodolt hiivelyi ultra-
hangvizsgalatok, A vilag gazdag. fejlett egészségiigyi kultara-
val rendelkers orszagaiban 1s vitdk folynak amol, hogy a
lakossag mely rétegeit szlirjek, mivel abban egyontetd a
vélemeény, hogy a lakossig egészének sziirése felesleges és
meghizethetetlen. A sziirésre a postmenopausaban 1évi nok
csoportja jon szoba, s ot 15 esetleg csak a fokozont kockazati
csoport kivalasstdsa és szlirése szikséges. A fokozott kock-
dzatd csoport tagjait alkotjak azok, akiknél a csalidban
kizvetlen, egvenesigban eléfordult petefészekrikos meg-
betegedes. és akik emesadszervi daganatos megbetegedésben
szenvediek. A kovetkezd kérdés, hogy milven madszerrel
tirténjen a sziires, es a modszereket milyen sorrendben alkal-
mazzuk. illetve ¢ modszerck alkalmazasai tegyitk-e fliggivé
A kiltségekkel  kapesolatban
szereiném még elmondani, hogy egy Ca 125-vizsgilm kozel
4000 Ft, a hitvelyi ultrahangvizsgalat ara pedig 5-6000 Ft,

egymas eredmeényeital.

Az alibbi kozlemény igen részletesen és alaposan targyalja a
igvekszik  javasolni  tibb
lehetdséget egy koltségaranyos szirési program megter-
veréséher, amelynél felesleges sebészi beavatkozasok nelkil
lehetne idedlisan koran felismemi, s igy gyogyitani a pete-

fenti meggondolisokar, és

fészek rosszindulatd daganatos megbetegedését,

OSSZEFOGLALAS A petefészekrik randomizalt sziirdvizs-
galata igen kiltséges, mivel a megbetegedes viszonylag nitka
es a végleges korismézéséhez hasi mitér sziikséges, amely
komoly kockdzattal jar &s draga. Ha azonban a sziréssel
csikkentjilk a betegség okorta halalozast, akkor alkalmazisa
a lakossag kirében indokolt. Fontos, hogy a szirési modszer
kishisége és a halilozisi aminy csGkkentésének eredmeénye
aranyos legven. Egy randomizalt vizsgalatban hatisos sziirési
terv meghatirozasahoz mikroszimulacios modellt kell alkal-
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mazni, szamba véve arz 50-80 éves nok saurése sordn a
megovolt eletéveket és az ezen évekre esd koltséget, Az alib-
bi szdirést protokollokat énékelik:

HUY  hivelyi ultrahangvizsgilat évente, mint elsd vonalbeli
sziirés;

E tobb modszeres vizsgalat, amely az emelkedett Ca
125-eréken alapul: amennyiben a Ca 125-énék 30
U/ml felett van, hiivelyi ultrahangvizsgilal évente,
masodik vonalbeli sziirésként:

D tobb mddszeres wvizsgalat. amely a kétszeresre
emelkedett Ca 125-ériéken alapul: hiivelyi ulira-
hangvizsgalat évente, masodik vonalbeli szirésként,
amennyiben a Ca 125-énék elérte a 15 Wiml-t és az
elizd sziireshez viszonyitva duplajira emelkedett;

ED  wibb modszeres vizsgalat, amely az emelkeden, illetve
megkétszereziodont Ca  125-értéken alapul: hiivelyi
ultrahangvizsgalat
sziresként, akar az E. akir a D pontban leirtak
esetéhen:

5 lepesozetes vizsgalat: hivelyi ultrahangvizsgilat 3

évente, miasodik  vonalbeh

évenként, emellent az ED pontban leirak évente az
ultrahangvizsgilatok kézini években,

A hatasos terveket ugy lehet meghatirozni, ha olyan grafikomt
készitiink, ahol az v tengefven a kiliség/megdvott életévek, az
x tengelven a megovort életévek/eset adatait dbrizoljuk. Azok
a hatékony tervek, amelyek alacsonyabb dron ugyanannyi
vagy 1bb megovoit életével eredmeénvernek. Az olyan 16bb
modszeres viesgilat, amely elsdé vonalbeli selirésként egy
vagy tobb daganatjelzit hasznil, és figvelembe veszi e
daganatjelzok idobeli valtozasan is, kiliségarinyos és alka-
Imazhato egy randomizalt vizsgalatban, A lépesizetes vies-
galat bizonyos feltételek esetén megfelelGen jo, és kompro-
misszumot jelent a kivalo érzékenységi hiivelyvi ultra-
hangvizsgalat és a tobb modszeres sziirések kizott, Bz azén
fontos, mert hitvelyi ulirahangvizsgalan alkalmazisaval 10-14
miitétenkent igazolhatd egy daganat. A tobb modszeres sziirés
viszont csak akkor hasznialhaid, amikor a daganat mar a
betegség kezdetén meghatirozhatd mennyiségid Ca 125-68 ter-
mel.

Kulesszavak  petefészekrak-sziirés, hivelyi ultrahangvizs-
galat, Ca 125, kiltségarany

ABSTRACT A randomized controlled trial of ovarian cancer
screening is an expensive undertaking, because ovarian cancer
is rare and definiuve diagnosis requires abdominal surgery
which has significant risks and costs. 1 the protocol used in a
randomized controlled trial is shown to reduce montality, it is
likely to be adopted for use in the general population. It is
therefore important that the protocol used be cost-effective as
well as effective in reducing mortality. To idemify an efficiem

im0

screening strategy 1o be tested in a randomized controlled
trial, a microstimulation model is used to estimate the vears of
life saved and the costs per years of life saved attributable 1o
various screening protocols when they are used to screen
women between the ages 50 and 80. The analyses are not
intended 10 encourage ovarian cancer screening outside the
context of a randomized controlled trial, or to replace a ran-
domized controlled trial as a means of demonstrating screen-
ing efficacy. The following screening protocols are evaluated:

TVS  Transvaginal sonography used annually as a first-line
screen.

E Multimodal strategy based on elevation of CA 125
transvaginal sonography used annually as a second-
ling screen only 15 CA 125 is elevated o 30 Uiml.

D Multimodal strategy based on doubling of CA 125:
transvaginal sonography used annually as a second-
line screen only if CA 125 is elevated to 15 Uiml and
doubled since the last screen.

ED  Multimodal strategy based on either elevation or dou-
bling of CA 125: wransvaginal sonography used annu-
aly as a second-line screen if CA 125 either is elevai-
ed (as in E} or has doubled since the last screen (as in
Dy,

5 Staggered: Annual screening such that transvaginal
sonography is used every 3 vears (as in transvaginal
sonography) and a multimodal strategy (as in ED) is
used annually between the transvaginal sonograph
SCTeens.

Efficient strategies are identified by plotting each strategy
where Y=cost/'YLS and X=Y L&/ case. The efficient strategies
are those for which no other strategy exist which yields the
same {or more) Y LS case at lower cost. A mulumodal strate-
£y using one or more tumor markers as a first-line screen and
incorporating change over time in the marker(s) 15 likely to be
cost-effective and suitable for testing in a randomized con-
trolled trial, A staggered strategy performs relatively well
under some conditions and might represent a compromise
between annual transvaginal sonography, which has excellem
sensitivity but results in 10-14 surgeries per cancer detected,
and a multimodal strategy which is inherently limited by the
proportion of tumors that emit CA 125 at detectable levels
early in the natural history of the disease.

Koy words
phy, CA 125, cost-effectiveness

ovarian cancer screening, transvaginal sonogra-

BEVEZETES A petefészekrik sziirésével a megbetegedés
haldlozdsi arinya csokkenthetd. Ar otéves lélési ariny a
petefészekre korlatozddd esetekben ¥5%. a tivoli anéeket
add esetekben 18% , a daganatoknak azonban csak 25%-a
keril a korai stadiumban felfedezésre (1). A petefészekrik
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felismerésére a nagy érzékenységl hivelyi ultrahangvizsgalat
(HUV) és szamos potencidlisan érzékeny daganatjelz6 (Ca
125, OVX1 és M-CSF) hasenilhatd. A HUV-rol 100%6-05
érzékenységet is leirak (2-3), de 10-20 hasi miitét elvégeese
spilkséges egy rosszindulatd folvamar felfederéséher (4).
Szines ulirahangos daramlasmérés niveli a HUV specificitisit
(5). A szeroldgiai tesziek — kiilonosen a Ca 125 tumor antigén

sgintén nagy érdekliodest és vinan valtontak ki a udomdnyos
irodalomban. 35 U/ml vagy magasabb Ca 125-énék tapinthatd
fiiggelekképlet mellent 81%-0s érzékenységet és 84%-os
specificitast jelem (6), de az érzékenvseg a korm stadiumok-
ban csak 50%-osnak bizonyult (7). A Ca 125-vizsgilat
erzékenységének és specificitdsanak fokozasira tibb mod-
szent dolgoztak ki, igy a 16bb tényeris sziirést (8-9), az
emelkedett énék alacsonyabb kiszobét (10-12), sorozal
meghatirozasokban mén emelkedent Ca 123-szintet (13).
Emelkedett Ca 125-énék 5 évig fokozott kockazati tényezit
jelent, a meghetegedés a legtobb esetben egy éven beliil jelen-
thezik (14).

Egy jo szlirdprogramnak egészségiigyi haszna dintdbb, mim
cpészségiigyi kockdzata és pénziigyi kilisége. A koliséghata-
sossdg  megdllapitdsahoz a selrési
vonatkozdsban kell adatokat értékelni, dgy mint a megdvoit
életevek (MEE), a koliségek és az életmindség. A szlirés

programrol  hdrom

hatasa a MEE-re fiigg a sziromodsezer éreckenységéiol és az
elirejelzd énékétdl (prediktive value), az alpozitiv sebészeti
esetek halalozasi kockazatatdl és a korai esewek jobb gvo-
gyithatosigatdl, szemben a késdi stadiumokkal. Skares és
Singer (15) postmenopausaban lévd asszonyoknal mikroszi-
mulacios modell segitsépével becsiiliek meg az éves sziirés
hatasossagat, a pozitivitas jeledje a 35 U/ml Ca 125-
kiiszibénék volt. Kozleményik szerint ¢ modszerrel sziin
lakossagban 3.4 életévet lehet megmenteni petefészekrikos
betegenként,

Egybehangzo vélemény, hogy a fokozottan veszélyeztetett
asszonyokat, akiknél nem jon szoba megelfzd petefészek-
eltdavolitas, feliétlen sziimi kell évente hiivelyi ultrahang-, Ca
125- és bimanualis vizsgalatal (16-18). Az Amerikai Klinikai
Onkologial Tarsasdag (ASCO) meghatdrozisa szerint fokozott
kockdzatiak azok. akiknek a csalidjiban egy domindns, a rik
kialakulisdara hajlamositdé génmuticidé valdszindsithetd. A
Nemzeti Egeészeég Intézer (NIH) (16) véleménye szerimt a
sziirést lehetdve kell tenni azok részére, akiknél az elsd foki
rokonsighan petefészekrikos megbetegedés fordult eld. A
szlirés jelenleg nem ajanlon az egész lakossag kirében, mivel
hatisossaga randomizilt kontrollvizsgalatban nem igazolt, és
az dlpozitiv esetek maguk utin vonjak a sebészeti miitéteket a
maguk kockizatival, Mivel a petefészekrik az esetek 90%-
dban olyan niknél fordul eld, akiknél nincs csaladi terheltség
(19), és a petefészekrik megbetegedési ¢ haldlozasi
ardnyszamai az életkorral emelkedik - 70-74 év kozou én el
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A puetefessekeak szitrovizegdlaninek koftségharchonysagt vizsgaluta

maximumat —, a haldlozdsi mutatok  csikkentésére post-
menopausiban csoportjaban  kell
meghatirozni egy ellendrzin randomizilt sziirfvizsgalaton. A
gardasigossig miant a vizsgilamak mind fokozon speci-
ficitasinak, mind nagy érzékenységiinek kell lennie. Mivel a
betegség ritka, a 10%-o0s pozitiv prediktiv énék (PPE)
eléréséher a specificitisnak el kell émie a 99,7%-ot.

lévé  asszonyok

Egy randomizilt kontrolallt vizsgalat a petefészekrik-sziirés
hatékonysaganak viesgdlatira koltséges vallalkozis, mivel a
petefészekrik ritka meghetegedés, és a biztos kirisméréshez
hasi miitét szitkséges, amely kockiratos, seividménvekicl
nem mentes és driga. Az irodalomban ajanlon szirGmod-
szerek magukba foglaljak a hitvelyi ultrahangvizsgalatot (20),
a szérum Ca 125-szintjének meghatirozisat a 35 U/ml felew
pozitiv értékkel (15), a hivelyi ultrahangvizsgalatot, mint
masodik vonalbeli szirést, amennviben a Ca 125 szintje
meghaladja a 30 U/ml-t (8), és a Ca 125-meghatarozist (35
U/ml} egyiittesen a hiivelvi ultrahang- és bimanualis vizs-
galattal (21). Ez utobbi médszert azon nik szlirésére ajanljak,
akiknek a csalidjiban petefészekrikos megbetegedes fordult
eld (22). Hatékonysagat jelenleg egy 74 000, 60-74 éves nire
kiterjedd randomizilt vizsgilatban tanulmanyorzak (21).
Nagy-Britanniaban az emliriksziird kozpontokkal egyiin-
miikidve vizsgaltak a randomizilt petefészekrak-sziirés meg-
valosithatdsdgat a hatékonysag tikrében. Elsd vonalbeli
szlivésként hitvelyi ultrahangvizgalator alkalmaziak 3 éven-
ként (23). A 3 éves idokdzoker azén vilasztottak, mert ¢z
megegyezik az angliai mammografias sziinés idopontjaival,

Ha egy randomizilt ellendrzin petefészekrik-salirdvizsgilat-
tal a halilozis csokkentheld, ezutin mir csak a kil-
ségtényerd érdekes. A szlirds hatdsinak elemzését az
egésrsegiigyi koltségekre, amely magaba foglalja a kezelést, a
vigsgalatok ardt és az alpozitiv esetek gyakorisdgdt, mo-
dellezni kell (15). Az clvégzren vizsgalatok eredmeényeit fel-
hasznilva és felbecsiilve hatdsat a kezelés megvaltozon kol
ségeire, amely a korai stadiumban térénd felismeréshil
kivetkezik. a petefészekrik-sziirésnck valoszind hatdsossigit
és kiliségvonzatit kilinbizd modokon szamitottuk ki (24). A
betegség korai stadiumanak kiszonhetd kezelési kltség-
csikkenést a Kaplan-Meier mintadtlag és a SEER-Medicare
kapesolt file (25) adatai alapjdn becsiiltik meg. A sziirdvizs-
galat hatisa az életmindségre legtibb esetben ismeretlen, és
az eddigi értékelési adatokba nem keriilt be.

Jelen munkiban osszegezzik azokat a  petefészekrak
seiirdvizsgalatarol megjelent és megbeszélt eredményeket,
amelvek kiilondsen lényegesek a hatékony sziirési modszer
meghatirozdsahoz. Ezenkiviil a sziirési tervnek egy kol-
séghatékonysig becslését nydjtjuk, amelyet eddig még nem
vizsgiltak, de amely méhd kelld megfontolisra. A hangsaly
ey mikroszimulicios modell hasznalatin van, amellyel a
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hasonld szliresi modszerek kiliséghatasa vizsgalhato, A mo-
dellt. magit mdshol iruk le (24). Célunk az vol, hogy
meghatirozzunk egy hatisos petefészekrik-sziird modszen
egy randomizilt ellendraitt vizsgalat szimdra, és nem volt
szindékunk egy randomizalt vizsgilaton kiviil dsztonézni a
petefészekrik szirésér, illetve potolni egy randomizill vizs-
galattal a hathatds sziirést,

BETEGEK ES MODSZER

FOGALMI VAZ: HATEKONYSAG ES KOLTSEG  Egy sziirdvizsgilati
terv akkor hatdsos, ha nincs mas modszer, amely kisebb koh-
seggel hasonlo eredményt adna, Koltséghatdsos, ha a kapott
egészsépligyi eredmény megéri a befektetent koltséget. Az
alabbi elemzés a hmekonysagotl a vizsgdlt lakossdgi csopor-
ban észlelt daganatos esetekben a megdvott életévek (MEE)
tikrében hatarozta meg. A kiliségeker — amelyben benne
foglalmik ar alpozitiv esetek sriirése és sebészi ellitasa is -
amerikai dollirban, az 1990-es drfolyamon szamoluk, A tisz-
ta kezelési koltségmegtakaritas az esetek kordbbi felis-
merésébil adodik. Mind a kolhségekben, mind a haszonban
5% rahagyas van. A mikrogardasigi elmélen szerimt vannak
olyan hatékony megkozelitések, amelyek szerint a megovon
eletévenkénti drivekedes egyiin jar az esetenkénti megdvort
életévek szamaval. Minden olyan modszer, amelynek MEE-re
vonatkozo koltsége alatta van annak, amelyet a tarsadalom
kivan fizetni egy életéveén, kiliségaranyosnak mindsithetd, A
leghatisosabb modszernek, amely hatisos és gaedasigos, jo
esélve van egv ellenGrzin vizsgilatban 16rénd alkalmarisra,

ELEMZO MEGKOZELITES: MODELLEZES ES SZIMULACIO Egy
valoszinlisegi mikroszimulicios szamitogépes modell segit-
ségével kivimuk felbecstlni az MEE-t és koltségeit a kiilon-
bizd sziirési modszerek szerint. A modellben egymillia 50
éves ninek egy képrzelt csoportjit vizsgiliuk ar 1990-gs év
adatai szerinti dtlagos petefészekrak kockdzata alapjin, A
szlires vége a 80 éves életkor, az elemzés aronban a B0, év
utani eletszakaszra is kiterjed. Az asszonyokat hdarom tipusba
soroltuk: 1. egészséges nik, 2. nik, akiknek joindulati pete-
fészek-betegseége, és 3, akiknek rosszindulatd daganata van,
Feltételeztitk, hogy a kezelés hianydban a rikos betegségben
szenvedd asszonyokban a betegségnek fokozatosan helyi,
kornvéki, majd tavoli dnéteket adé formai fejlodnek ki,
valamint azt, hogy a rosszindulatt daganat a joindulati
betegseptdl fliggetleniil fordul els.

Nines olyan adat, amelynek alapjin kivetkeztethetiink a join-
dulati és rosszindulati betegségek kapesolatira és a betegség
elirehaladasanak mértékére. A modellhes szikséges egyéb
felietelezések irodalmi kozlemények adatain alapulnak.
Ezcket mishol mar részletextik (24), it csak tomiren
dsszegezzik. A Ca 125 dtlagériékének és szorasinak
meghatirozasa minden nében random mintak alapjan tortént.
Feltételeztiik, hogy egészséges nokben az dtlagénék és annak
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sporasa az ok folyaman allando, és hogy a rikos. illelve
joindulari meghbetegedésben szenvedd asszonyoknil hilvelyi
ultrahangvizsgdlattal adnexképler lathatd, Az rosszindulati
daganatos asszonvok 50%-dban a képlet mar lithatd a
betegseg 1. stadiumdban, mig a maradék 50%-ban a
felfedezhetdség 6 honapot is késhet. A joindulati betegségben
szenvedd asszonyok 5%-dban a Ca 125-szimt feltérelezhetien
ogy viselkedik, mintha petefészekrakosok volnanak, A pete-
fésrekrikos asszonyok 95%-dban a betegsée 1 stadiumatdl
kezrdGdéen a Ca 125-szint az alapértékiil feltételezhetien
exponencidlisan nivekszik a betegség elGrehaladisival. A
petelészekrikos noket randomizaltan csoportositottuk a
betepsép észlelésénél lévi életkor és stadium szerint. Az 1.
stadium iddtartama alapjan hatiroztuk meg a betegség pro-
gressziojanak mértékét. A modell Skare éx Singer (15)
munkissigan alapszik, kiegészitve hiivelyi ultrahang- és Ca
125-vizsgalattal. A modell magdban foglalja tovibbi a Ca
125-lelet mas  kritériumok
meghatdrozisat 1s. és hogy ennek milyen hitisa van a

pozitivitisanak szerinti
halilozasra, a joindulait daganatok eléfordulisara. Vizsgaluk
tovibbd a klinikusok idegenkedését az ismételt diagnosstikus
vizsgilatokiol a tibbsziri magas Ca 125-szintet mutatd esetek
miatt, valamint a kéliséghatékonysig elemzésér,

A szilirési protokoll egy feltételezett népességet vizsgilt,
amelyben minden asszony elvillalta a résevérelt valamennyi
sziirésben, kivéve, ha jo- vagy rosszindulawd pelefészek-meg-
betegedes miatt petefésekeiker eltavolitottik. Amennyiben a
reszvétel a szdrdviesgilatban korai stadiumi ndi rikmeg-
betegedés karisméréséher vezet, a rendszer a konisme idopont-
jara vonatkozd 0 életkor- és stadiumértéket ad. Az életkor- és
stadiumspecifikus talélési gorbét és a kerelési kiltség girbét
a szamithgép tablizatban tarolja, igy a megovon talélési
evekre és a megiakariton kerelési kiltségre lehet kivetkerter-
ni minden esetben, ha egy korai kdrismérés elofordul. A mo-
dell kiszimitja az eredményeker, és megadja az Osszes
megovolt wilelési evet és az dssres meglakariton kezelési kolt-
ségel gy, hogy az 1990-¢s kiltségek szerinti (0-5%-ot nem
veszi figyvelembe, A modell megbecsiili az egyém sziirések és
a srlrd program érzékenvséget, specificitisit és a pozitiv
prediktiv értéket, valamint az 1. stidiumban észlelt rikmeg-
betegedések szazalékan.

A modellt fel lehet hasenalni 3 egyediili modozati és 3 tobbes
modozatiy szirési terv — amely magiba foglalja a hiivelyi
ultrahangvizsgalatot és/vagy a Ca 125-meghatdrozist — hati-
sinak cerickelésére. Az eredményeket mis kiozleményben
kozoltiik (24).

A vizsgilatok teljesitményjellemzdit az [, tablazathan
vssregertik. A wibbes modszer magdba foglalja a Ca 125
meghatirozasat — pozitivnak tartva a 35 U/ml kilszobéneék
olitti, illetve az elézd vizsgalathor viszonyiton kétszeres
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1. tabddzar, Akora eredmenyek dsszefoglalasa

A petefiszekrak soifrovizegalataimak koftséghardkonysdag vizsgalata

Sailinési tery Saiiréssel észlell esetek (%) Seilirdsse] dsrlelt esetck (%) MEE eset Miitétek szima/ Kiltstg MEE
sziiressel 1. stadiumban petefészekrik

CA 125 évente

=35 1fml 35% 3T 19 15.7 STIE300
=35 U/ml vagy keétszeres 64% 53%, 33 153 S64.300
HUV évente T8% 6% 44 20,6 S146.2040
HUV CA 125-t3] fiiggéen

=35 Uiml vagy kétszeres

ketévente 43% ™ I8 5.7 L31.500
éviente 62% 51% 33 4.3 S50.700
6 havonta T3% 69% 3.1 18 S64.000

HUV hiivelyt ultrahang vizsgalat

emelkedést mutato ertékeket — és az ezt kivetld hiivelyi ultra-
hangvizsgilaton azokban az esetekben, mikor a Ca 125 énéke
pozitivnak bizonvult. Ez a megkizelités hatisosnak tinik,
mivel nincs mas olyan modell, amely megdy bb életévet az
évekhez viszonyitott alacsonyabb dron, A szamitisok szerint a
madszert évente hasendlva, a kiltségekre és ar egészségiigyi
hatasra is vonatkoztatott, 1990-es arak szerinti 3% levondsa
uian minden megdvou életéy 50 000 amerikai dollirba keriil.

A modellszeri megkozelités elinye, hogy lehetivé teszi tobh
sziirési modszer elemzését is. Korlitja, hogy ar eredmények
csak annyira elfogadhatok, amennyire a feltételezések meg-
alapozotiak. Ha a feltetelerések gyakorlati szempombal meg-
alapozotiak, az eldjelzés igen jo lehet. Fontosnak tartjuk, hogy
a modell értékeléséhez hasonlitsuk dssze az elirejelzéseket
olyan programok és klinikai vizsgilatok eredményeivel,
melyek a szakértdk megitélésen, illetve feltételezésén alapul-
nak és amelyveket nem haszndliunk fel a modell létre-
hozdsahoz, Ahogy azt az eléziekben leiruk (24), prospektiv
megerisitést alkalmaztunk Ggy. hogy a modellt Jacobs és
mitsai (9) altal kozilt 22 000 postmenopausiban lévié nd
szirés eredményveivel hasonlirotiuk dssze, Ezt azért tehettik,
mert az ebbil a sziirGvizsgdlathol szarmazd eredményeket a
modell létrehozisiban nem hasznaluk fel, igy erek alkal-
masak voltak a megerdsités céljara. A modell kevesebb
szliréssel észlelt daganatot és 16bb vizsgalatok koeoni iddszak-
ban felfedezett rikot eredményezett, mint ahanyat a 22 000
postmenopausiban lévé nénél szinek ki az Egyesilh
Kirilysigban. Ez azt jelenti, hogy a modellben hasznalt
feltételexés, a Ca 125-vizsgdlat tekinetében il konzervativ-
nak bizonyult.

A modell hasznilatanak korai eredményei szerint a tobb mad-
szeres megkizelités évente vagy 6 havonta alkalmazva ered-
ménvesebb, mim az ultrahang- vagy a Ca 125-vizsgilat
onmagaban. Ha a Ca 125-énék kétszeresét hasznaljuk a pozi-
tivitds feliételének, a Ca 125-vizsgilm korjelzésének hata-
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sossaga jobb, &5 a gyakon sziirés potencialisan koltséghatasos.
A modell alkalmazhatosagat illetGen a fentiek alapjan szamos
kérdés meriil fel arra vonatkozdan, hogy azok a feliételezések,
amelyekre a modellt alapoztuk, mennyire helytalldak. Ezeket
az alabbiakban tirgyaljuk.

FELTETELEZESEK: EREDMENYEK ES ELLENORZESEK A gpyakori
szirdvizsgialat viszonylag jo teljesitménye a modellnek a
betegség hosszaval, illetve a betegség elso stadiumanak tar-
tamaval kapesolatos feliételezésének wdhato be. Skares és
Singer (15) olyan modszert alkalmaztak, amelyvben a Ca 125-
tel 1iriénd petefészekrik-sziirést arra alapoztik, hogy kezelés
nélkiil a betegség 9 honapig a petefészkekre korlatozodik, 4.5
hémapig a kismedencére, 12 honapig a hasban terjed, majd 3
honappal a tavoli anéek kialakulisa uwian halilhoz vezet.
Ezeket a kivalé klinikusok véleményén alapuld feltéte-
lezéseket felhaszniliuk a modellben, mivel empirikus becs-
lések a betegség stadiumainak hosszirol nincsenek. A
feliételezésekkel kapesolatban azonban kétségek tamadiak,
mert a modell kevesebb valodi pozitiv és tabb alnegativ ered-
meényt adott, mint amennyil Socobs & misai (9) talalak,

A betegség elorehaladasi tremeének (progressziojanak)
ismerete egy ilyen tipusd elemazésben diontden fontos, mert ez
kihatissal van a szird modszer érzékenységére, és meg-
hatarozza az optimilis szirési iddkoziket. Kiilinos jelen-
thsége van a betegség preklinikai stadiuma hosszanak és az
egyes asszonyok kizétt mutatkozd idotartam-kiilonbsegnek.
Alappangasi idGszak hosszit dltaliban a szirési tanulminyok
eredményeibil kivetkertetik ki. Az emlorakok lappangasi
ideje — az 1960, évi Amerikai Egyvesiilt Allamokban végzent
sedrdvizsgalat szenint — 1.7 és 3 év kizé esik, standard devia-
cig 1,7-1.9 év (26). A petefészekrak nivekedési litemérdl
ugvanakkor esak kevés ismeretink van.

Miutan sem a betegség egves stidiumainak hossza, sem az az
idiszak, amelyet a beteg otthondn kiviil t6lt, nem ismen, a
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betegség elérehaladisanak Gtemére, mi a mar kisziirt ¢s a
selirések  koroni  idoben  kialakult betegekbil
kiwvetkeztettiink, felhaszndlva Jacobhs és misai (9) dlal kozdéh,
22 000 postmenopausiban lévd asszony sziirési eredményeit.
Mint ahogy az a 2. tdbldzatban lathatd, az 1. stadiumi meg-
betegedés atlagos iddtartama 19 honap, az érzekenységnek ez
a beeslése megegyerik a sziirdprogramban leirttal. Bizonyiték
hidnyaban, tekintettel az L stddiumban lévi petefésrekrakos
betegek eltérd hosszisagh betegségére, teliételeztiik, hogy a
standard devidcio 4.5 honap, amely az alagnak megkire-
litden a 25%-a. Az érzékenységi elemzésben ennck kétsze-
resével szamoltunk.

rakos

2. uablazat. Felietelesés a betegsép elbrehaladisinak ménékerdl

A betegségben 1l honapok atlaga stidivmonként

FIGO stidium Koribbi feliételezés  Midositon feliételezés

1 9 14
1} 45 h]
m 12 12
v 3 3

! Skates és Stngrer (15)
" Modositon feletelemes, mely dssrhangban van Jecobs ¢5 misad (9) megfi-
gyeléservel

A Ca 125-szinmt kétszeresére torténd emelkedésének hasendla-
ta, mint a pozitivitas kritériuma, igen jo eredményt ad, de tobb
kérdést wvet fel az epeszséges nok Ca 125-szimyének
feltételezert valtozasarol. A Ca 125-érték megduplazodasa a
petefészekrikrdl akkor nyijt megfelelden specifikus és
érzékeny jelzést, ha az epésységes nik Ca 125-szintjének
ingadozisa nem jelentos. A 3. rbldzarhban lathaok Skates és
Singer (13) eredményei, amelyekbol mi az egészséges ndk Ca
125-szintjét allapitotiuk meg, E szerint a Ca 125 dtlagériéke
12, a teljes szords 85, amelybil az asszonyok kizith szoras
80, az egyes vizsgilat idépontok kizoui, nikon beliili szoras
5. Feltevéseink jobb alatimasztasira az egészséges nik
ertékeit 6 havonta vizsgihuk a Gilda Radner Perefészekrak
Sziirdprogramban, Los Angeleshen dv: Bech Karlan (4) segit-
ségével. Az O adatai swerint a Ca 125-énékek szorisaban a
nikin beliili szdras 38%-t, mig a nok kozoti szoras 42%-t
tesz ki.

Jacobs éx misai (27) eredményei szerint az egészséges nok Ca
125-értékeinek dtlaga és a teljes szorasa: 10 U/ml, SD 825,
Ezek a7 eredménvek dsszhangban vannak a Prostata Trido
Ceodon Ovariwm (PLOO) vizsgalanal (28), amely szerint a ndk
1), 5%-dban mérhetd 35 U/ml felewi Ca 125-szint. Ezek alapjin
feltételezéseinket atériékeltiik - ahogy a 3. ribldzathan lathato

ax dtlagériéker 10-nek, a ndkin belili szorast 39-nek, a tel-
jes szorast 68-nak adiuk meg. Eldzetes eredményeink szerint
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3 rablazar. Feldtelerések az epbsrséges asszonyok Ca 125 atlagértékemek
szorisdral

Korabhi Midositon
feltételerdsek feltételerisek
Atlag 12 10’
A nikin beliil észlel szoris 5 K
A Ca 125 atdagériékénck saorasa 80 2y
Ossz sziris 85 (it

 Skates & Singer (15)

" Karlar ¢ antsai (4) adatai; eseteken belil &5 kozom szoris 42 és 36
Jacabs és misai adatai (7), amely Gssrhangban van a PLCO- vizsgilatal

{28)

a Ca 12511 hasznilata az dtlagériékeket tekintve jol egyezetl a
Ca 125-meghatarozdsokkal, a szorisokat tekintve azonban
alacsonyabbnak bizonyulh.

Ezen modositont sziamitas szerint meghatarozott kétsze-
rezidont Ca 125-énék mind a vizsgala érzékenységét, mind
specificitasat tekintve valodibbnak tiint, annak ellenére, hogy
van néhany olyvan klinkai kérilmény, amely egyes noknél a
magas egvéni szorasnak kiszonhetden ismetelt alpozitiv ered-
ményt adott, Eredetileg azt tételeztiik fel, hogy ha egy ndnél
két esetben a Ca 125-énék nagyobb, mim 35 U/ml, abban az
esethen nila a pozitivitds feltétele a 100 U/ml-re emelkeden
énék. Aténékeltiik véleményiinket egy alacsonyabb pozitiv
kiiszibériekrol, és egy lépéssel kizelebb keriltink a pozin-
vitishoz szilkséges magasabb értékekher mind a magas, mind
a niwekvd alpozitiv Ca 125-értékek miait. Jelen vélemeényiink
szerint a klinikailag emelkedett Ca 125-szim feliétele az 3
U/ml emelkedés minden alpozitiv lelet utin, egészen 30-ig
(példdul, ha a hatdrértéket 30 Uiml-ben dllapitjuk meg, az elsd
dlpozitiv lelet utdn a hatarériéket 35-re, a masodik utin 40-re
sth. emeljiilk). Hasonléan, a Ca 1235-érték megduplazodisi
véleményiink szerint ar alapszinttel Gsszefiiggésbhen kell
ertelmesni, s ezért a szlirésnél a pozitiv Ca 125-értéknek az
elizh sziiréshez képest emelkedentnek és készeres értékiinek
kell lennie.

A modell szerint minden egyes rosszindulati daganat hilvelyi
ultrahangvizsgalatal tirténd felismeréséhez 20 hasmiitét
szitkséges, ha a HUV-o1 minden niben és nemesak azokban
végerritk el, akiknek a Ca 125-értéke pozitiv. A legijabb
kizlemények felvetrik, hogy szines Doppler aramlasvizsgalat-
tal és/vagy morfologiai éntékelési rendszerrel az egy rakos
esetre esd mitétek szimat B-14-re lehet csikkentemi (5).
Kombinilva egyéb feltérelezéseinkben 1onénd valiozasokkal,
igy a betegség progresszidjanak sebességével, a HUWY jobb
teljesitménvéhez verzet, mint ahogy ar a 4 rdbldzathan
lathatd.
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4. rablazat. A hiivelyi ultrahangvizsgalainak a medell dical megadon weljesitményjellemzi

Koribbi feltéelentsek

Midositon feltételepések

A véegren vizsgilmok HUN, TAL HUN, TAU. CFI
Erzékenysig BE4% 90.8%
Specificitis 99.3% 99.5%
PPy 4 8% £.3%

A miitétek srima észlelt esetenként 0 12

HUV: hiivelyi ultrahangvizsgaln

TAU: hasi UH. ha HUV nem eredményes vagy lehetetlen
CF: szings Doppler-vizsgilat srikség esetén alkalmazva
PPV: pozitiv prediktiv énék

3. tiabddzar. Emelkeden (=30 Uiml) Ca 125-énéket koveld hiivelyr ultrahangvizsgilatok alkalmazhmésiga a stimuldcios tesa szerint

Jurcobs &5 mitser adatal

Az eredeti modell alal
létrehosott adatok

Ardolgozon modell dltal
létrehozor adatok

Asriin ndk szima 22000
Kétéves kivelis
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Sucehs &5 misul ()
| nii nem tén vissza hiivelvi ulimbhangvizsgilar

Maodositott szamitasainkat Jucobs &5 misai (9) eredményeit
felhasznalva ellendriziiik. Eldzetes és modositott ered-
ménveinket az 5. rabldzathan mutatjuk be. Mivel a megval-
tortatott modell eredményei megegyernek Jacobs és mivai (Y)
eredménveivel, a 22 000 nd szlirési adataival, a tovabbiakban
azok prospektiv megerdsitésre nem srorulnak.

ALKALMAZAS: MODSZEREK ES EREDMENYEIK Az -
ertékelt elképzelések beépitése utin a modellt felhasznilva, a
kivetkezd sziirési protokollokat értékehiik:

HUV HUW-t évenkénti elsé vonalbeli sziirésre, szines
Doppler aramlasvizsgalattal, illetve morfologia
indexszel egyitt;

Tobbes sziiresi modszer, amely az emelkedet Ca 125-
értéken alapszik: HUV évente, mint maisodik vonalbe-
li sziirés, amennyiben a Ca 125-szint 30 U/ml fGlé
emelkedent, azzal a pozitivitasi feliétellel, hogy a ha-
tarértéket minden alpozitiv esetben 5 U/ml énékkel
tobbnek hatarozuk meg. A Ca 125-szimt ha-tarérié-
kének emelése maximum 50 U/ml énékig tortént;
Tobbes szlirési modszer, amely a Ca 125 értékének
megduplazodasan  alapszik: HUVY

évente, mint
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masodik venalbeli szirés, amennyiben a Ca 125 szint-
je 13 Uiml-re emelkedik, és az elGzd szliréshez képest
az értéke megketszerezddik, azzal a pozitivitisi
feliétellel, hogy a hatirénéket minden dlpozitiv eset-
ben 5 U/ml énékkel tobbnek hataroziuk meg. A Ca
125-szint hatarénékének emelése maximum 50 Liml
ertekig tortént;

Tibbes szirési modszer, amely akar a Ca 125-énék
megemelkedésén, akar megduplizodasin alapszik:
HUW évente, mint masodik vonalbeh szlirés, amenny-
iben a Ca 125 ériéke emelkedik (mint az E pontban)
vagy megkétszerezidik ar elozd seiirésher képest
{mint a [ ponthan);

Lépcsiretes szirési madszer: HUV 3 ¢vente és a
tibbes madszer (mint az ED ponthan) évente a HUV
kawin.

ED

A lépesozetes sziires hatékonysagit vizsgaliuk, mivel a lép-
esiretes sziirés jol alkalmazhatd az angliai helyzetben, ahol az
S0 év feletti korcsoportban a mammografiat 3 évenként
végzik. Ebben a protokollban a HUV alkalmazhato 3 éves
idikozdkben (1, 4, 7 ...évek), egyitt a tibbes modszerbe tar-
tozd sziiréssel. a kozbenso években (2, 3, 5, 6, 8. 9..évek).
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i. abra. Hatisossag é5 és kihséghmekonysag a killonbded modszerek szerint

HUV hiivelvi ultrahagvizsgalat'szines Doppler

HUV4 hiivelvi ultrahagvizsgalat/szines Doppler 24 honaponkém
HUV 6 hilvelyi ultrahagvizsgalat/szines Doppler 36 hinaponként
E tibbes modszer: emelkeden

(1] tabbes mbddszer: megduplizon

D6 tibbes modszer: & honapra megduplisddon

ED tobbes modszer: emelkeden, megduplizidott

ElM tobbes modszer: emelkedent'd bonapra megduplanddon

5 lépesdretes: hilvelvi ulrahagvizsgalan'Ca 125

b1 léposdietes: 6 honap

Jp Jucobs program

ICFI Jacobs'szines Doppler

A sziirés) idGszakokat a killonbozd protokollokhoz szrimsze-
riien hatiroziuk meg. A hatisos modszert grafikon alapjin
allapitottuk meg. A grafikon v tengelvén az arMEE és x renge-
fvén az MEE/eser érékeit tiintenik fel.

Hatisos modszer az, amely MEE/eset tekintetében hasonld
vagy jobb eredményt ér el alacsonyabb dron, mint barmely
mas modszer. A hatdsos modszercket felhasznalva olyan
gorbe jon létre, amely MEE/eset ériékkel arinyosan
emelkedik, és amely megnovekedent koltséggel jar. Ezen
mikrogazdasigi tedria szerint a plusz megovott évek tibbe
keriilnek, mint az elsé néhany megdvott év. A kilséghatis ter-
vezések azok, amelvek kisebb koltséggel jarnak a MEE-ket
tekintetében, mint amennyit — néhdny dnkényesen meghatiro-
zott dsszeg (30 000 dollir) - a tarsadalom hajlandé fizetmi a
megovolt életévekén.

13 vizsgilat eredményei lathatok az [ dbran, ahol a 12
honaptol eltérd sziirési idikoziket kiillon szammal jeldliik, A
lepesdzetes. 6 hémapos protokollban (S6) a HUV-ot évente,
elsi vonalbeli sziirésre hasznalk, a Ca 125-meghatirozrist
pedig a kirbensd & havonta, Az Osszehasonlitas céljabol a
Jacobs és mizai (9) dltal alkalmazott és az 5. rahldzarban
bemwatott eredménvek is lathatok dgy, ahogyan azt &
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hasendlta (az . dbrdan J-vel jelolve), és Ggy is, mintha a szines
Doppler-aramlisvizsgalaiot és/vagy a morfologiai indexet is
alkalmaztuk volna annak érdekében, hogy a pozitiv prediktiv
ertéket javitani lehessen (JCFl-vel jeldlve).

Az I dbrin lithatd, hogy a MEE kiltsége emelkedik a
MEE /eset nivekedésével arinyosan, tikrizve a jarulékos koli-
ségek nivekedésér a megdvolt életévek szamianak niveke-
désével. A HUV évente toneénd végzése hatasos, azonban
megfizethetetlenill kiliséges, 64 000 dollir MEE-ként. A tob-
bes modszer hatasos, ha a Ca 125-énték meghkétszerezidést a
pozitivitas kritériumdiba bevesseiik, és ex kiltségaranyosnak is
tiinik: 25 000 dollar MEE-ként. Ha a tarsadalom 40 000-42 000
dollart szandékozik MEE-ként fizemni, akkor megéni vilasz-
tani a 6 honapos tibbes vagy az évenként végrent lépesozetes
mddszert, ezekkel 1-1.3 életévet lehet esetenként megovni az
éves tibbes sziivési modszerhez viszonvitva, Ez utdbbi na-
gvobb arinyban smeri fel a rikos betegeket (84% és 80%),
azonban az eredményekhez joval tobb sebészeti beavatkozas
tartozik (8.9 és 2.7), mint ahogy az a 2 abrdn lathatd. Annak
ellenére, hogy tibb daganatos betegetl lehet kiszimi, a lép-
csiretes modszer nem ad kedverd stadiummegoszlast: a rikos
esetek B6%-at ismerni fel az 1. stadiumban, mig a ugvanezt a 6
hinapos tobbes szlirési modszer 89%-ban.
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3. dbra, Freckenvséo vizsgilon: a bewegség idotartama valtozd (roviditéseker fasd 1. ahrangl)

Hirom szenzitivitasi vizsgalatot végeztink, hogy meghataroz-
zuk a vialaszthatd felételezések kozil a legigéretesebb
megkozelitést, Az érrékenységi vizsgilatokat csak az ered-
ménvesnek és  koltséghatékonynak tind  modszereknél
végertik el, Az elsd érzékenységi vizsgilat azt a lehetbséget
elemexte, miszerinl a betegség 1. stadiumanak hossza val-
tozékonyabb, mint ahogy a referenciaesetek alappin varhamo:
ebben az elemzésben az 1. stadium hosszinak standard devia-
cihja 4.5 honaprel 9 honapra emelkedett. Ezek az eredmeények
a 3. dbran lathatok, amely azt mutatja, hogy egyetlen mad-
szert sem lehet jol alkalmazni, ha a betegség progresszidpinak
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mértéke nagyon viltord, Ebben az esetben a HUV még kife-
jezettebben ellentétesen hat, mint a tobbesmaodszerek.

A masodik érzékenységi elemzés azt a lehetdséget vizsgilta,
hogy tomegsziirés esetében a szlirés egységira kisebb lehet a
gardasdgi arinyok miat: ebben az elemzésben a Ca 125-vizs-
galat és a HUV dra 10 és 40 dollir, szemben a 40 és 150 dol-
larral. Az eredmények a 4 abran lathatok. Valamennyi mod-
sger ebben a forgatokonyvben koltséghatékonynak tinik:
évenkenti HUV 9 MEE-t eredménvez esetenkent, amely 20 000
dollarba keriil megdvott életévenkeént.
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A harmadik érzékenységi elemzés azt a lehetdséget tanul-
minyozta, hogy kevesebb daganat termel Ca 125-61: az
elemzésben azt feltételeztiik, hogy a daganatok 80%-a és nem
95%-a termel Ca 125-Gt. Az eredményeket az 3. dbrin
mutatjuk be. Ez a lehetGség a HUV alkalmazhatdsigit nem
befolyisolja, jelemdsebben befolyisolja azonban a tobbes
sgiirési modszer, kiildndsen a 6 honapos vizsgilamt haté-
konysagat. Ebben az elemzésben nem lehetett kiilinbhséget
Kimutatni a tibbes sziiréssel kiegészitent 3 évenkénti HUV-
madszer és a 6 honapos 1dbbes sziirési modszer kozin,

MAGYARAZATOK: KOVETKEZTETESEK ES MEGBESZELES Faov
wibb wénverds rmadiasponti modszer, mint elsé vonalbeli

I78

sziires - amelybe egy vagy 1ibb daganatjelzé meghatirozasa
tartozik, ¢s magiba foglalja a marker(ek) idibeni valtozasit is
hatisos és kiliséghatékony, valamint alkalmas egy rando-

mizilt ellendrzén vizsgalathan 1orénd tesztelésre.

Ugy tiinik, lehetséges 7 vagy 8 életévet esetenként meg-
menteni 24 000-151 40 000 dollar MEE kéliséggel. 1990-es
dollir arfolyamon. A tobbsziris modszerrel kiegészitett lép-
csizetes HUY mint szlirimodszer mélo tovabbi figvelmes
vizsgalatra, minthogy bizonyos korilményvek kozin viszony-
lag jo eredményeket ad, és jo kompromisszumot teremt a
HUY (amely kivilo érzékenységli. aronban felfedezent
rikonkent 1014 sebésreti miitéier igényel) és a tobb tényezis
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middszer (amelynek eredmeényességét gatolja, hogy a dagana-
tok egy csoportja a betegség korai stadiumiban nem termel
észlelhetd mennyiségi Ca 125-6t) kizort. A modell elemzese
szerint a daganatjelzok kombindlt haszndlatinak (Ca 125,
OVX-1 és az M-CSF) lehetbségér érdemes tovibb vizsgalni,
mert ezek a megnivelik a szérumvizsgilat, mint elsé vonal-
beli sziirés éreékenységér. Az eredménvek azt mutatjak, hogy
azok a modszerek, amelyek kihasznaljak a HUV és a kiilon-
bozi daganatjelzok kiegészitd hatékonysagat, valamint azt a
tihblet elinyt, amelyet a lépesiretesség jelent, lennének a
megfeleldk egy dsszlakossagi szirésbhen,

Az elbzbekben bemutatott eredménveknek 16bb tényezd szab
hatart, Egyrészt nem ismert, hogy a betegséeg korabbi stadi-
umban torténd felismerése valoban hany életével ment meg,
chher egy randomizialt ellendrzin vizsgalat szikséges. A
modell thlélési szamitdsa azon a feliéelezésen alapul, hogy a
betegség agresszivitasanak villozisa fuggetlen a betegség
korismézéskor megallapitont stadiumadl: a korismézés
iddpontjatol szamiton walélés a SEER adarai (24) alapjan koz-
zéten stadiumspecifikus wilélési gorbén alapszik. Bar mi
hissziik. hogy ez a megkiizelités joval visszafogottabb MEE
becslésher veret, mint az a gyvakorlatban haseznalt megkoze-
lités, amely a kdrismézésnél megillapitott stidiumra alapozva
szamolja a talélést, ennek ellenére MEE és5 a kiliség MEE
kiszamitdsa nagy koriiltekintést igénvel. A munka szandéka is
inkibb az volt, hogy meghecsaljik a kilonbbzd modszerek
viszonyitont teljesitményét, ¢s nem a pelefészekrik-szirés
kihséghmeéekonysaganak kiszamitasa. Masrészt, nem ismert a
sziirés Elermindségre gyakorolt hatasa, barmilyen fontos is,
mivel a szirésen dtesett asszonvok eletidejiik nagy részében
nem dllnak orvosi feligyelet alat. Az életmindségre gyakorolt
hatist a kilonbozd modszerek altaliban nem  targyaljdk.
Harmadszor, nem tudjuk, hogy a jéindulaid perefésrek-daga-
natok kezelésével valoban megelbzziik-e a petefésrekrik ki-
alakuldsat. A randomizalt vizsgalatban alkalmazon modszer
kivalasztasakor alaposan figvelembe kell venni a betegség
elérehaladasanak dtemét ¢s a joindulata peteféssek-daganatok
lefolyisat is, hogy azok miképp viszonyulnak a petefészekrak
kialakulisahoz. Tanulméanvozni kell tovibba, hogy a killin-
féle daganatjelzdk miképp viselkednek egészséges nikben,
joindulati petefésrek-megbetegedésekben és rosszindula
petefésrzek-daganatos asszonvok esetében. A jelenleg is folyo
randomizalt viesgalmok és sedrioprogramok kozoh ered-
ményei reményt keltd segitséget adnak ebbdl a szempontbol.

MEGJEGYZES This paper is reprinted from OVARIAN CAN-
CER 5, edited by Frank Sharp. Antony Blackett, Jonathan
Herek, and Robert Bast, pub. Isis Medical Media, Oxtord,
1998, The study was funded by the National Institute of
Health/National Cancer Institute contract NO1-CN-65034-29
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Az intraperitonealis kemoterapia helye a petefészekrak

kezelésében

MAURIE MARKMAN, M.D.

Department of Hematology/Medical Omeology, Cleveland Clinie Cancer Center. The Clevefand Clinie Foundarion, Cleveland, Ohia

A FORDITO BEVEZETOUE  Homuith Zsolt dr, Orszdgos Onko-
Togiai fneezer, Kemoterdapia C és Klinikai Farmakologiai Osz-
talv, Budapest

A cikkird, akit duekintd Gsszefoglalis megirdsira kémek fel,
mindig azzal a dilemmaval kiiszkodik, hogy milyen mélység-
ben ismertesse az irodalomban elérhetd fonmtos adamoka,
ugyvanakkor ne vesszen el a részletek kozdin, Markman pro-
fesszor dsszefoglalisat kivalonak tartom abbol a szempontbol
- amint azt gyvakran tapastaltam szakmajukat sréles dssze-
fliggeéseiben énd szakembereknél -, hogy cikkében pontosan
megdrzi ezt a kénves egyenstlyvt. Bemutatja a gyakorlathan
fontos probleméakat, magvarazatot ad sikertelen kezelés
elméleni haterére, mindest Ogy, hogy az az olvasoban igényt
timaszt a tovibbi kérdések felvetésére, tovabbi utdnolvasdsra.

Tekintettel az intraperitonealis kemoterapia egvérielmien
pozitiv hatasara a primeren platinaérzékeny, kis maradek
daganattdmegii petefészekrakos betegek kerelésében, a
figvelemnek nyilvanvaléan azokra a betegekre kell iranyulnia,
akik nem ezek kizé tartoznak.

Hogvan lehet exeknél a betegeknél a klinikai vilasa tokozni?
Farmakokinetikai-farmakodinamikai szempontokat figyelem-
be véve elméletileg lehetséges az expozicios idon. az alkalma-
zott dozist fokoeni, a szisztémas mellékhatisok (fibrosis,
asszenivesek, hasi fajdalom, vastagbeél-atfurodas, helyi fer-
tizés sih.) kivedeése érdekében pedig megfeleld tamogatd
kezelést alkalmazni. Ugyanebbil a seempontbol az optimdlis
{szinergista) gyogyszer-kombinaciotk) és szekvenciak meg-
keresése szintén lényeges. A kutatas legijabb eredményei
alapjan a citosztatikumokhoz kiotine P-glikoprotein-ellenes
antitestek, adenovirusok alkalmazisa tinik igéretesnek. A
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taxanszarmazékok mellett intenziven vizsgiljik olyan 0j
citosziatikus szerek hatékonysagal, mint a gemeitabine, az 1j
platina-analogok  (tetraplatin,  organoplatinum)  és  a
campthotecin-analogok. Minderek klinikai beveretéséher
tovabbi klinikai vizsgalatok seiikségesek.

OSSZEFOGLALAS Az clmalt hisz évben a petefészekrik
intraperitonedlis kemoterapiaja a farmakokinetikai elképze-
1és161 (alapgondolatol) a raciondlis kerelési gyvakorlatig fej-
ladin olyan valogatott betegeknél, akik elérehaladon beteg-
séghen srenvednek. A jova klinikai vizsgalatai probaljak pon-
tosan kirilhatarolni azt a betegesoportot, amelynél ezt az
egvedi (specidlis) kezelést kell majd alkalmazni.

Kulesszavak
cisplatin

intraperitonealis kemoteripia, petefészekrik,

ABSTRACT
has evolved over the past two decades from a pharmacokinet-

Intrapentoneal chemotherapy of ovanan cancer

ic concept into a rationale treatmemt strategy for a select group
of women with advanced ovarian cancer. Future clinical trials
will attempt to further define the patient populations where
this unique treatment strategy should be considered in the
management of ovarian cancer

Key words  intraperitoneal chemotherapy. ovarian cancer,
cisplatin

BEVEZETES Az elmilt évtizedben a petefészekrikos betegek
egy csoportjiban a hastri kemoteripia az érdekes farma-
kokinetikai elképzeléstil a racionilis kezelés) gyakorlatig fe)-
lGdon (1). Ebben az dssrefoglaloban duekintjiik a daganatel-
lenes szerek hasiiregi adagolasat igazolo alapvetd tényeket,
beleérive a mddszer gyvakorlati és elmeéleti korlatait, majd
osszefoglaljuk azokat a petefészekrikos betegekrd]l kozolt
klinikai adatokat, amelvek ennek a modszernek a kiprobalisa
sorin keletkeztek, Veégil kirvonalazzuk a hasiin kemoteripia

alkalmazasinak jovoben kutatasi irdnyait,

AZ INTRAPERITOMEALIS GYOGYSZERADAGOLAS ALAPIAI A
hasiiri kemaoterdpia alapvetd célja az, hogy a hasiiregben elhe-
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lvezkedd daganatot nagyobb koncentricioji és hosszabb ideig
tartd gvogyszerhatdsnak tegyitk ki, mint az a szisztémas gyo-
gvszeradas esetén biztonsdggal lehetséges (1-2). Azokndl a
szereknél, amelyeknek hatasa dozisfiiggd modon fokozodik,
vagy amelyeknél elméletileg feltételezhetd, hogy a tandsabb
gyogyszerhatas fokozott citotoxikus hatdssal jar, az intraperi-
tonealis alkalmazis optimalis ménéki daganatpusztitd hatist
okoz, és igy javita a klinikai eredményt.

AZ INTRAPERITOMEALIS KEMOTERAPIA ALKALMAZASAMNAK
GYAKORLATI VOMATKOZASAI A petefésrekrik hasiiregi keze-
lésének tervezésekor szamos gyvakorlati szemponton kell fi-
gvelembe venni. Ezeket a kérdéseket az [ rablazar foglalja
dssze rividen.

I, wiblazar. Az intraperitonealis kezeléssel kapesolatos gyakorkan srempontok

Bimonsagos ¢ kénvelmes gyogyseer-adagolasi modszer igényve
{atmenetileg beiltetett intraperitonealis katéter)

A hastin fertiizés veszélye

A hasireghe kozvetlendl adon gyogyszereknek kilonleges mellékhatisa van
{pl. hasi fajdalom, dsszenivések, amelvek bélelrirodishoz verethetnak)

Gondos fazs-1 vizsgalatmak kell alavetni minden olvan gyogy-
szert vagy gyogyszer-kombindcion, amelyet regionalisan
akarunk felhaszndlni, hogy kideriljenck az esetleges kife-
jezent helyi karos hatasok. Példaul. mig a doxorubicin a pre-
klinikar adatok alapjin kivald szernek litszont petefészekrik
regionalis kezelésére (3), a gyakorlatban nem bizonyult olyan
jonak, men haslin alkalmazdsa esetén mar kis koncentri-
cidban is silyos hasi fijdalmakat okozott (4-5). A jelentis
mennyiségl klinikai tapasetalat azt is megerdsitette, hogy a
betegek egy kisebb csoponja az dimenetileg behelvezen
intraperitonealis katéterre annak nyilasait lezard, szoros fibro-
sus kitegek kialakitasdaval reagal, igy megakadilyozva az
intraperitonealis gvogysreradagolist (6). Ezeknél a be-
tegeknél a hasiri gyogyszeradagolis nem Kivitelezheld
kezelési lehetdség,

AZ INTRAPERITOMEALIS GYOGYSZERADAGOLAS ELMELETI
VOMNATKOZASAI A 2. tablizar a petefészekrik regionalis
kezelésével kapesolatos elméleti ellenérveket sorolja fel. Haa
hasiiregbe juttatott gyogyszer adasat nem korldtozzak helyi
kiros hatdsok, akkor az adag mindaddig emelhetd, amig a
daganat a kapillarisokon keresziiil elérd gvogyszer mennyi-
sége megegverik a szisztémas adagolasndl elérhetd szinttel.

Példiul az intraperitonealisan adagolt cisplatin vagy carbo-
platin (7-8) esetében a dozislimitald wényezd a gydgyszerek
szisztémas hatasa (azaz az elébbinél vesekarosodas és hanyis,
az uiobbindl csontveld-suppressio). ami azzal magyarizhano,
hogy a szisztémas folyadékiérben elérhetd gyogyszer kon-
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2. ribliizar. A hasiin kezelés elmélett meggondolisai

A szisziémas folvadéekerbil a kapillansok révén keves gvogyszer keril be
a daganatha

A regionilis gvogvszeradagolast kivetden a hasiregben a gvogyszer
megfelelien eloszlik

Kis mennyisegii gvogyszer lép be kozvetlenil a daganatsrivetbe

centricidja ugyanolvan magas lehet, minl az intravenas
adagolas eseten.

A hasiiregi kezelés {6 akadalya azonban a gyvogyszer daganat-
seivetbe vald korlitozon bejutas képessége. Ezt a tényt mind
preklinikai modellvizsgalatok (9-11), mind a klinikai gyakor-
lat megerositenie (2, 12). Mivel a penetricid aktuilis mériéke
az egves gyogyszerek és a klinikai kirilmények szerim (a
gyvogyszer alkalmazisinak ideje. a kezelési ciklusok szama) is
viltozik, azok a betegek, akiknél a daganat mérete 2 0,51 cm-
t meghaladja, nem alkalmas alanyai ennek a kerzelési modsz-
ernek.

AZ INTRAPERITOMEALIS KEMOTERAPIAVAL KAPCSOLATOS
KLINIKAI VIZSGALATOK  Srimos, a petefészekrikban ismer-
ten hatékony daganatellenes szer hastiregi alkalmazisinak
biztonsagat és farmakokinetikai eldnyeit vizsgaltak meg (3.
tablazar) (2). Nem meglepd, hogy a petefésrekrik hasiri
kezelésében a legtihb tapasztalat a cisplatinnal kapesolatosan
gyiilt Gssze. Errdl a srerrdl kimutatik, hogy helvi mel-
lékhatisa (enyhe fajdalom  és
osszendvésképrés), és a hastregi alkalmazas 10-20-szoros
farmakokinetikai eldnnyel jér a szisztémas folyadéktérbe
woriénd alkalmazassal szemben (7). Petefészek-daganatos
betegeknél — mitétileg bizonyitottan — a teljes visz-szafe-
jlades aranya 20-40% a masodik vonalbeli kezelésként alka-
Imazott hasin cisplatinkezelés esetén (2), ugyanazokban a
betegekben, ahol ezt a klinikai allapotot nem sikeriilt elémi az
intravenis cisplatinkezeléssel.

nem  jelentis hasi

3. mablazar. Egyves imrapentonealisan adagolt gvogyvseerck farmakokinetikai
hatisnovekedése

Givogysrer A peritoncalis tirben
5 a plazmaban mérhetd csicskoncentraciok
hanyadosa
Cisplatin 20
Carboplatin I8
Paclitaxel 1600
Doxorubicin 470
Methotrexate 90
S-Fluorouracil 300}
Melphalan )
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A Memorial Sloan-Kettering Cancer Center kutarai (12) még
pontosabban igyekeztek meghatirozni azt a masodik vonali
kezelésként intraperitoneilis cisplatinnal kezelendd betegeso-
portot, akiknél endl a modszendl eldny varhatd, Azt walaltik,
hogy azoknil a betegekneél, akiknél a visszamaradt daganat-
timeg nagyon kicsi (azaz, csak mikroszkopikusan kimu-
tathatd daganat, vagy a maradék terime legnagyobb dimérdje
nem haladja meg a 0.5-1 cm-1), a kezeléssel 35-40%-o0s
miitétileg bizonyiton teljes visszafejlédés érhetd el, szemben
az 5%-o0s teljes remisszioval azoknal a betegekneél, akiknél a
maradék daganat legnagyobb atmérGje az 1 em-t meghaladia.
Ugyanezek a kutatok egy masodik faktort is Kimutattak, ame-
lvik jelentdsen befolyisolja a petefészekrikos betegeknél a
masodik vonali intraperitonedlis cisplatinra adou kielégitd
vilaszt (major response) (12). Azoknal, akiknél a kezdeti cis-
platin- (vagy carboplatin-) kerelés eredményes volt és kis
mennyisegl daganat maradt vissza (lisd fenti meghatarozast),
40%-0s miitétileg bizonyitott teljes valaset waliltak. Ezzel éles
ellentétben. azokndl, akiknél a masodik vonalbeli kezelés
kezdetén ugyancsak kis kerdeti daganatiémeg volt, de nem
mutattak igazolhato valaszt a megeldzben szisztémasan alkal-
mazoit platinaalapi kezelésre, a miitétileg bizonyiton teljes
visszafejlodes aranya kisebb 10%%-nal.

Ezek az adatok azt mutatjak, hogy mig az intraperitonealis
adagolissal a hasiiregben elérhetd magas cisplatinkoncentra-
cio ( 10-20-szor magasabb, mint a szisztémas folyvadéktérben)
képes a relativ rezisztencia dudrésére, addig a gydgyszerszin-
tek elégtelen mértékiiek ahhoz, hogy érdemben befolyasoljik
azok betegségének lefolyasit, akiknek daganata jelentis belsi
rezisziencidl {major inherent resistance) mutatolt erre a gyogy-
szercsoportra. Szamos kdzlemény mutatta ki, hogy masodik
vonalbeli kezelés eredményeként tands (>4-5 év) wlélés
érhetd el azoknal a betegeknél, akiknek kis maradék 1émegi
petefészekrakjuk van, és akik reagilnak az intraperitonealisan
alkalmazott cisplatinra (13-14). Mindemellen, ellendrzdn,
randomizalt vizsgdlatok hianyvaban lehetetlen megallapitani,
hogy ez a kedverd wlélés a kezelés direkt hatasaként jon-¢
létre, vagy kovetkerménye-e¢ a kis maradek tomegli pete-
fészekrikos betegek természetes betegséglelolyisinak,

RANDOMIZALT VIZSGALAT A KIS DAGAMATTOMEGU PETE-
FESZEKRAKOK ELSO VOMALBELI INTRAPERITOMEALIS KEZE-
LESEMEK ELDONTESERE Nemrégiben tenék kozzé  kis
maradék daganandmegii, 111 stidiumi betegeken az elsd vo-
nalban alkalmazott hasiiri és intravenas cisplatin dsszehason-
litasdr bemutatd alapvizsgilat eredményeit (15). Ebben a vizs-
gilatban, amelybe tobb mint 600 beteget vontak be, a betegek
vagy a hasiiregbe. vagy intravendsan kaptak 100 mg/m’ dozis-
han cisplatint. Minden beteg 600 mg/m’ mennyiségben kapon
intravends cyclophosphamidot is. Az intraperitonealisan alka-
Imazott cisplatint kapd néknél a talélés jobb volt (a median
49, illetve 41 hdnap volt, p <0,02). Réadisul. ebben a cso-
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porthan ritkdbb volt a neutropenia és a filzigas eldforduldisa.
Mig a cisplatint regionalisan kapd betegeknel gyakoribb volt
a hasi kellemetlenségérzés elbfordulisa, ez a mellékhatis
dltaliiban envhe vagy kizepesen silyos volt, és a betegek 1il-
nyomo tibbsegében nem befolyasolta a késdbbi gyogysz-
ereadagolast. Sajnos, ezt a vizsgilaot a *80-as évek korepén
kezdték el, azelitt, mieldit a paclitaxelrdl bebizonvosodon
volna, hogy az eldrehaladon petefésrekrik kerelésének elsd
vonalbeli komponense ( 16). Emiant ismeretlen a hasiiregi cis-
platinkezelés szerepe a platindt és paclitaxelt (inkabb, mint a
eyvelophosphamid) tartalmazsé protokollban. Ennek  fontos-
sagara valo tekimenel, a Gynecologic Oncology Group nem-
régen fejezte be az intraperitonealis cisplatin plusz intravendis
paclitaxel, illetve az intravendsan adott két szer dsszehasonlitd
vizsgilatat, A vizsgilat eredménvei, amelveket megkiilon-
bortetett erdeklodessel vamak, a jovd évben lesznek el-
erhetik.

EGYER, A PETEFESZEKRAK INTRAPERITOMEALIS KEZELESEBEN
JELENTOS SZEREK A petefésrekrik kerelése sorin syamos
szert vizsgaliak meg hasiiregi adagolds szempontjabal, igy az
paclitaxelt, az alfa-interferont, a gamma-interferont es az
interleukin-2-1 (2). Ezek a szerek a fazis-2 vizsgilatok szerint
hatékonyak masodik vonalbeli kezelés esetén, azonban a
uilélésre kifejrent hatasuk jelenleg ismeretlen. A paclitaxel
hasiiregi addsa killonos érdeklidésre tarthat szamot, tekintet-
tel petefészekrak esetén muaton kifejezett hatékonysagira
(17-18), tekintettel nagy (molekula?) méretere (amely alap-
vetd farmakokinetikai elényt biztosit a regionalis adagolas
esetén), és tekintettel arra, hogy a preklinikai adatok szerimt a
mennyiségnek és az expozicios idonek ennél a szernél
meghatarozd jelentosége van a hatékonysdg srempontjabol
(19). A fazis-1 vizsgalatok ezerszeres farmakokinetikai eldnyt
mutattak a hasiiregbe adot paclitaxel esetén (20-21). Sajnos
azomban a hasiiregi alkalmazast kovetden csupan kis mennyi-
ség kerill a szisetemds rendszerbe (20-21). Emiatt, ha a pach-
taxelt a hasiiregbe adjuk, akkor ugvanezt vagy egy misik szert
(pl. cisplatint vagy carboplatint) intravenasan is kell admi a
meghizhatd szisziémias gyogysrermennyiség elérése énde-
kében,

A PETEFESZEKRAK INTRAPERITONEALIS KEZELESENEK JOVOBELI
IRANYAI  Annak ellenére, hogy az utobbi évtizedben tekinté-
lves kutatdsi erdfeszitéseker fejlenek ki a hasiiregi kezelés
srerepének tisztazasa érdekében, jelentds munk:t jelent még a
madszer helyénck pontos meghatarozdsa a petefészekrik gyo-
gyitasaban. Az elérheti adatok vilagosan mutatjak a modszer
biztonsagit és farmakokinetikailag eldnyds voltat, amint azt
is, hogy a hastiregi cisplatinkezelés hatékonyabb az intravenis
cisplatinnal a kis maradék daganatémegli petefészekrakok
elsd kezelésében (15). Ahogy az elibbiekben megjegvertiik,
nem ismeretes, hogy az intraperitonealis cisplatin mennyiben
Javitja az eredményt, ha a platinaszarmazékot paclitaxellel
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kombindljuk. A Gynecologic Oncology Group vizsgalata veél-
hetien hasznos lesz a hastregi cisplatinkezelés szerepénck
meghatirozisiban, Az elérhetd admok alapjan az intraperi-
tonealis gyogyszeradagolas a petefészekrak mas klinikai for-
maiban is ésszeri kezelési lehetdség, Ezeket a wenileteket a 4.
rebfazachan roviden vazoltuk. Nem lehet a jol megtervezett
randomizalt, kontrollilt klintkan viesgalatok fomossign elég-
gé hangsilvozni a hasiiregi kezelések szerepénck eldon-
tésében, mieldtt ezt a modszent kezelési standardként fogadjuk
el a khnikm vizsgalatokba nem kerild betegek seimdira.
Kiilondsen érdekes kérdés a hastiregi kemoterapia szerepe a
-1V, stadiumi petefészekrikok kezelésében, amikor a
kezdeti intravenas kemoterdpia hatdsira  bekidvetkezo,
sehészileg igazolt teljes daganat-visszafejlodést kivetden
konszolidacios kezeléskeént alkalmazzuk. Ebben az esetben,
ha a daganat differencialatlan, a kidjulds esélye eléri az 50%-
ot (22). Mivel ezek a betegek madr reagiltak a kezderi
kemoterapidra €3 csupan mikroszkopikus maradék betegsegik
van (ha egyvaltalin van rikjuk), a hasiiregben lokilisan
elérhetd magas citosztatikum-konecentricidé megnivekedett
sejipusztité hatissal és igy jobb kezelési eredmeénnyel jar.
Figyelmet érdemel egy, a Memorial Sloan-Kettering Cancer
Centerben (23) elvégzelt j, nem randomizalt, fizis-2 vizs-
galat, amelvben a konszolidicios hasiiregi cisplatinalapi
kezelést hasonlitonik dssze ilyen kezelést nem kapou his-
torikus kontrollesoporttal. Az intraperitonealis kezelést kapon
betegeknél szignifikansan jobb kitjulasmentes tilélést tapasz-
taltak. Ebben az esetben is randomizalt vizsgalatok sziksége-
sek, amelyek megerdsitik e kihivé ¢és klimkailag fontos meg-
figvelést,

4. ribfazat A peteféspekrik hasin gyvogysreres kerelésével kapesolatos
jivibent klinikai kutatisok teriilete

A kis maradékromegl daganatok kezdet kemoterapiaja az dsszes vagy
egves sperek inrapenitonealis adagolisaval (pl. cisplatin és paclitaxel)

AL stadwmd vagy differencidlatlan, L. stidiumi petefészekrikok kezden
kemoterdpidja (a hasireg felso részeben elhelverkedd, nem kimutathatd
betegség jelentds kockizata)

Konszolidicids kezelés differenciilatlan, -1V, stadivmi betegekben,
negativ masedik betekind hasmiét utan

Kis maradék dagananomegi (csuk mikroszkopikus, maximalisan 0.5-1 cm-
e maximalis daganatatménd) betegségek kezelése olyan betegekben, akik
clozdleg reagaltak a kerelésre
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Az inrraperiioiealis kemorerdpia helve @ petefészekrak Kezeléschen

MEHANY MEGJEGYZES A FORDITASHOZ Ilgyvekertem nem
eltérni a Szerzi altal leintaktol, azonban neéhany alkalommal a
magyarossig érdekében ehher kellen folyamodnom. Ahol
nem taliltam igazin jo kifejezést, ott zardjelben dilt betiivel
irtam az ereden kifejezést.

MEHAMNY MEHEZEBBEM LEFORDITOTT KIFEJEZES:

pharmacokinetic advance (farmakokinetikai eliny) a sziveg-
bil az deril ki, hogy i az IP/IV csueskoncentriciok hanya-
dosardl van szd;

first/second fine freaemenmt én exnt Lelsé/masodik vonala

kezelés"-nek forditottam, mivel tudtommal nincs

megfeleld magvar megfelelije, az angol szohasenialaot veniik
at a napi gyakorlathan
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FOLYAMATOS ORVOSTOVABBKEPZES

A medence és a hashartya mogotti teriilet n0gyogyasz-

sebészeti vonatkozasai (2)

BOSZE PETER DR.*

Neagyvogvaszati Onkologiai Osztaly, Fovarosi Szent Istvan Korldz, Budapest

KISMEDENCE! KOTOSZOVETI RENDSZER A medencei hashdir-
wyazsak alatt egy kotdsziven rendszer helverkedik el, amely a
medence fenéken il, oldalt a medence falit boritd binye (az
obturator és piriformis izmok izompolydja, fascia parietalis
pelvis), mellél a symphysis, hatul a kereszicsont hatirolja,
felfelé hatul a hashartya mogom térbe, melldl a hashanya és a
hasfal kozdtti teniletbe folviatodik. A medencefalon az arcus
tendineusnak megfelelden ered. Korilfogja a medencer
szerveket, azokkal érintkezd része siirl fonatot alkot, amely a
medencel szervek binyéjet (fascia visceralis pelvis) képezi (1.
ahral, Helvenkém kitegszertien megvastagszik, szalagokat
hoz létre, mashol az ereket, wdegeket kirilvéve biztositja azok
letutasit. A siirtibb részek kozott rések {paraspatiumok) talil-
hatok, amelveket ereket nem tartalmazd, laza kitdszover il
ki (2. abra). Ezek a rések kinnyen dsszenyomhatiok, és ezil-
tal lehetivé vilik a medencei szervek, hiigyholvag, vegbél és
hively tdgulisa. A kitdsziveti rendszer, jollehet egy egységet
alkot, a gvakorlat szempontjibol &t részre bonthaté: 1. A me-
dence szerveinek bonyéje, 2. a medencei szervek binvéje ésa

hashartva kozon elhelvezkedd laza kitdszivet, 3. megvas-
tagodott kitdsziveni rostok (szalagok). 4. lnszolagos rések,
amelyeket laza, ereket nem tanalmazo kitdszovet 1ol ki, €5 5.
a nyirok- és vérérhalozattal dsszefonodott kbtdsziveti rostok.

A kismedencei kitdszoveti rendszert sokféleképpen nevezik:
endopelvicus vagy intrapelvicus fascia, kitdsziveli test (con

* Ar abrdkat Szabd Eva razolts, Egy résrak o Sobota: Az ember anatomuija-
nak atlassaban levo abrak alapgan, arok mddositasival kesziliek. Az abrik 1cl-
Jesen i) rajrok,
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nective tissue body) (1), neurovascularis lemez (neurovascu-
lar plate) (2}, corpus imtrapelvinum (3), parametrium (4},
gaine iliaque imerne (5). illetve board ligament and hypogas-
tric sheaths (6). Anderfuiber és Liclrenegger (7) a corpus
imrapelvinum kifejerést tartjak alkalmasnak. Szerintiik a cor-
pus intrapelvinum a medence falardl ered az  arcus
tendineusnak megfelelien. Az eredési hely elél a pubocervi-
calis szalagig tart, hatul feltelé fordul, s a promontorium és a
psoas izom szigletéig terjed.

Richier és Frick (8) az egész medencer kitosziven rendszert
hirom gyokerbdl szarmaztatjak: 1. A vends eredet a kiilin-
bozi szalagokon keresztiil a ligamentum cardinaléban harin-
tul futd gydjtéereket foglalja magiban. A gviijtoeres hilozat a
ligamentum cardinalén keresztil a medence falhoz ful. Ext
nevezte Amweich phleboductnak. 2. Az arterias gyoker egy
szinttel magasabbrol, a hypogastrica teriiletércl ered, es
megfelel a francia irodalomban hasznidlt gaine hypogastrique-
nek (9). 3. A neurovegetativ gyikeér megfelel a rectal pillar
keresatesont €5 a viéghél kézom részének (lamina neure-
ducens). Ezen keresztill jutnak az idegek a medencei
szervekhes.

Akdtdsziveti rendszer egyes részel sokszor nem élesen kiril-
hatarolt képletek. hanem csak megvastagodisok, amelyek a
kivnyezettdl nehezen killinithetGk el. Ez a magyardzata
annak, hogy ma i1s sok az ellemmondis, és sokféle elneverés
hasznilatos, amelyek az anatémiai viszonyok megériéset
zavarossd teszik. A gyakorlatban nem a képletek elnevezése,
hanem a kitdsziveti rendszer mikédésének megeéniése sziik-
séges. Ennek tomor lényege az, hogy a kitbsziveti rostok tel-

jesen korilfogiak, mintegy beburkoljak a kismedencében

talalhatd képleteket, vagyis a higyesivet, hugyvholyagot, a
higyvezetéket, a hitvelyt, a méhnyakat és a végbelet, valamint
az ercket és idegeket, azokat elvalasztjak, vedik és rogzitik.
Mis szdval a kitdszivel mindeniint jelen van, ahol képletek
talalhatok. A képletek kizot réseket pedig nagyon lazan télt
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1. abwa. A medencei kitiszivell rendszer a hashartya alatt a medencefal és -fenék kizdai tertilerer 61t ki. EIG1 a symphysis, kil a keresztcsont, oldalt a

medence fencket ¢s falin boritd banye hatarolja, Felfelé a hashartya magat, illerve el reriiletbe folyvtatodik. E2 a kitdszaven rendszer a medencer szerveket

beburkolja. Az dbrin jol Lithaid a medence szerveinek hashirtya alatti elhelyezkedése. és azok kindszivetes burkolata. A szerveket boritd kitdsziveti rostok a

szervek oldalin dsspetapadnak, é5 mintegy lemest képesnek, amely o keresatcsont és a diphragma wrogenitale kaein feszil ki, és srorosan Osszetapad a veg-

hélemeld izom bonvéjevel

ki Miitettani szempontbdl azonban fontos, hogy egyes részeit
pontosabban kirilhatiroljuk, men csak igy érthetdk meg és
csak igy végezhetik a medencében miitétek. A leirisiban
utalunk a kiilonbdzd elnevezésekre.

A MEDENCE SZERVEINEK BOMYEJE [FASCIA VISCERALIS PELVIS) A
kismedencei szervek binyéje a kotdsziveti rendszemek a
medencei szerveket korilfogd surd fonata. A binve teljesen
koriilveszi és védi a hiivelyt, a méhet, a hélyagot, a higy-
csovet es a végbelel, Az egyes szervek izomrostjm sokszor
dsszefonddnak a binvével. Maskor a kilinbizd szerveket
boritd bonye tapad Gssze, és sovényeket (septum) hoz létre. A
sovények a szervek vedelme mellett, azok rogzitésében is
részt vesznek. ¢és gital képernek koros folvamatok (ferdzés,
daganatos megbetegedés) terjedésében. A medencei szervek
bionyéje a szervek oldalan egvmissal szorosan dsszefonidik,
mintegy lemezt képez, amely a diaphragma urogenitale és a
keresztesom kozow feszil ki, alul weljesen osszekapaszkodik a
végbélemeld izom polyajival (3., 4. dbra), és a medencel
szerveket elvilasztja a medence falatol. Ha a medence falat
megtisztijuk a vér- és nyirokerektdl, valamint az azokat
korilvevo kitoszovetdl, s eltavolinuk a kismedencében lévo
laza kithszoveti rostokat, lithatd, hogy a kismedencei szervek
oldalit boritd lemez és a végbélemeld izom hegyes szdgben
talilkozik, és egy arkot fog kizre (4., 15, dbral.
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L abra. A medencel srervek kozort és mellett faza katdszovente]l kialto,
ercket nem tanalmazo rések (spatiumok) talilhaok, amelyek kinnven

dssrenyomadnak, ez exilial leherdve teszik a medencei srervek mikddeser

SOVENYEK

HOLYAG-HUVELY  SOVENY  (SEPTUM  FESICOVAGINALE) A
holyag—-hiively sivényre vonatkozd irodalom nagvon ellent-
mondasos. Vannak, akik a l&lezését is kétségbe vonpak. Masok
szerint a hiively és a holyag bonyvéjének Osszetapadisabol
keletkezik, ¢s a holvag—hiively rés haso falat képeri. Semmi
szin alatt nem olyan kifejezett, mint a végbeél-hiively stvény,
A gyakorlatban tulajdonképpen a mellsé hivelyfal kilsd
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részének (hiively bonyéje) megvastagodiasa, amely tulaj-
donképpen a pubocervicalis szalagnak a holyag alatni része (5,
abra).

HOVELY FELETTI SGVENY (SEPTUM SUPRAVAGINALE) A halyag és
a hively-méhnyak kotdsziven burkanak dsszetapadasibol
alakul ki, Egyénenként nagyon valtozd vastagsagi, altalaban
vékony sovény, amely sokszor nehezen talilhatd meg. A
halvag-hiively rés tetejet kepezi. Elvalasztja a holyag-hiively
¢s a holyag-méhnvak réseker (3. dbra). Ha a sivénw
atvagjuk, a két rés egységesse valik. A hiively feletti sovényt
vesicocervicalis szalagnak is nevezik.

VEGREL-HUVELY SOVENY (SEPTUM RECTOVAGINALES - Avegbél és
a hilvely bonyéjének dssretapadisibal keletkezik. a hively
hatso falinak izmaival dsszefonddik, azoktol azenban kony-
nven elvilaszthatd, A vébél-hiively rés mellsd falat képezi, a
Douglas-tiregtal a gatig terjed, és azt rogziti (5., 6. dabral.
Nagysaga, vastagsaga és erlssége egyvénenként nagyon kiilin-
hizik, Szivettanilag tilnyomorészt kollagén, kisebb részt
clasztikus kitdsziven rostokbdl és simaizomrostokbol épil
fel. Részletesen Miflev és Nichols (11) tanulmanyoztak, és
megillapitottik, hogy mir a 14 hetes embrydban megtalil-
hatd, Véleményiik szerint a sivénynek fontos szerepe van a
24t tartasaban.

Tohin ¢x Benjamin (12) a Denonvilliers-fascia mellsd
rétegének tekintettéek, Masok Ogy velik, hogy a sévénven belil
eey vékony, hirtyaszend, kitszoveni szaporulat van, és ez
Denonvilhiers-fascia. amely a hitsé hivvelytal also felszinéhez
tapad. A Denonvilliers-fascia a Douglas-liregtdl a gatig terjed,
€s Tészt vesz a git rogzitésében.
A KISMEDENCEI LaZa KOTOSZOVET  Ez a laza kindszivetl rend-
szer a medencei szervek binyéje és a medence fali izmok

lig. pubocervicale

vagina -~

B Taats 45 e i

A meclenice e Fadarmie andgdits feeiler idgvegiia-sebdszen vonatkozasai (20

izompolyija, a medence fenék és a hashartya kizott he-
Iyezkedik el. Alapvetden a medence hashinya alatti terii-
letének képletei kozon teriil szét, a réseket tolu ki (2. dbra).
Lazasiaganal fogva benne a medence gyvulladisos meg-
betegedései gyorsan tovaterjednek. A kismedencei kitdszi-
veli rendszer a hashdriya migini kdtdsziveti rendszer foly-
tatdsa { f abra), amely felfelé a vesék korili laza kinGszivetig
terjed, lefelé pedig Gsszekittetésben van a nagy és kis uld-
csonti nyildson keresztiil a farizomezattal, az obturator és a
combesatomnan keresztil pedig a comb felst részével.

SZalAGOK A medence sealagjai sokszor nem valédi sza-
lagok, hanem a medencei szerveket borito kitdszoveti 1ok
tolytatisa, amely a szervekiol a medence falihoz megy. Jol-
lehet, az egyes szalagok egyvenként nem kifejezetten erGsek,
egviittesen egy rogritorendszen alakitanak ki, A szalagok a
medencei szerveket fogjak kizre, eldl a symphysis hatso fel-
szinéhez, oldalt a medencefalhoz és hiaira a kereszi- és fark-
csonthoz tapadnak, alul pedig a végbélemeld zom zompo-
Iyajaval, illetve a diaphragma uwrogenitaléval kapaszkodnak
dssze, azokon nyugszanak (3. dbra).

PUBDCERVIALIS SIALAG
dinale also szélétdl és a méhnyak mellett szdvetekiil ered, a
holvag binvéjével elvilaszthaatlanul Gsszekapaszkodva a

A pubocervicalis szalag a ligamentum car-

medence kizepén fut elre a symphysis ald, és egyesiil a
diaphragma urogenitaléval. Kétoldalt a holyvag melleth része
az arcus tendineuson tapad (7. abra), és eralial elvalaszija a
holyag elowi rést (cavum Retzii) a holyag mellett iiregekial.
A hidgyholyagot a szalag timasztja ala és figgeszti a medence
falihoz. A diaphragma urogenitalétol a holyvagig tartd részét
pubovesicalis szalagnak, a holyagtol a méhnyak kirali
sgivetekig terjedd részét pedig vesicocervicalis szalagnak is
nevezik. Hasznalatos még a fascia pubocervicalis, fascia pu-
bovesicocervicalis, vesicopelvic ligament, holyagsivény

symphysis pubica
prevesicilis spatium
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3. alva. A medence kotdsziven rendszerének atmetszets, sematikus kepe
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A dbra, Ateljesen letisztitott végbélemeld izom és a szerveket boritd binye, amely szinte egy lemeat képez és a véghélemeld tzommal egy drkot fog kizre

ibladder septa, ascending bladder septa), fascia‘szalag vesico-
vaginalis megjelilés is. A szalagnak a higycsohbz futd része
megvastagodolt, és szinle szirmyszeriien rogziti a hlgyesdvel
a fehér vonalhoz. Raz (13) ezt a megvastagodast urethropelvie
lignmentumnak nevezi. A gyvakorlatban nehéz ext a szalagot a
medencel szervek binvéjének mellsé részetdl elkiiloniteni,
azzal tulajdonképpen egy egységet képez. Miitéttani szem-
pontbil ennek nings is jelemosége, csak azt kell wdni, hogy a
holyag két oldalatdl erds kitdszovetes lemez halad a sym-
physis hatsd alsd részéher, a diaphragma urogenitaléhoz, és
oldalt az arcus tendineushoz, amely rigziti a higyholyagor,
és, amely a holyag eloni rés oldali képesi.

vesicocervicalis spatium =======s=mna=

septum supraviaginale -« ---
VESICH UIINAMA === =====

y

PUBDURETHRALIS SZALAG A hugyesivet a symhysis mellsd és hatso
felszinérdl eredd, U alaki szalag fogja teljesen kiriil (8.
dhraj). Ez a pubourethralis szalag, amelynek Nichols (14)
hatsd, kirépsd és mellsd részét killoniti el. Raz (13) szerint a
szalag a symphysis also felszinérdl (ligamentum arcuatum
pubis, ligamentum transversum perinei) ered, és a higyesover
két részre osztja: a hasiiregi s a kilsé hagyesiszakasera.
Véleménye szerint az eldbbinek akaratunkiol figgetlen, az
utdbbinak az akarmunktol fliges vizelenandsban van szerepe.
Milley és Nichols (11} vizsgalatai szerint a pubourethralis sza-
lag mellsé és hatso része a diaphragma urogenitale alst és
felsd binyéjének folytaasa, megvastagodisa, a kizéps rése

o '.“'I“'“?‘{ “f -t oo oo o -- - - rectovaginalis spatium

3. abra. A medence srervel Kapitt sivényvek

19w
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B abra. A véghél-hiively siveny, amely a Douglas-iireged! indul s belesu-
garzik a gatha, azt ropeiti

pedig a két binye egyesiilésébil ered. A pubourethralis szalag
a pubocervicalis szalag mellsé rostjaival is szorosan Gssze-
fonodik. A szalagok az obturator intemnus és levator ani izom
dsszehirodasakor (hasprés fokozodasakor) megfesziilnek és
seiikitik a hagyesdver,

VESICOUTERTH SZALAG (BLADDER PILLAR, HOLYAGOSILOR) Kétoldalt a hilyag also
szélébil ered és ligamentum cardinalénak kozvetleniil a méh-
nyak melleti réseéher tapad. Sem a hiivellyel, sem a méh-
nyakkal kizvetleniill nem érintkezik, aroktol egy ereket nem
tartalmazd, laza Kotdszovettel kitohon rés vilasetia el (10,
abraj. Ennek alapjin helvesebb lenne vesicocardinalis sza-
lagnak (ligamentum vesicocardinale) nevezni.

A gyakorlatban a vesicouterin szalag sem tekinthetd valadi
szalagnak. A benne futd erek kiril elhelyezkedd kitGsziven
megvastagodis, amely elvilaszthatatlanul Gsszetapad a
hélyagot beburkold kitdszoveti tokkal, annak a ligamentum

== symphysis pubis
....... urethra
= arcus tendineus

- lig. pubovesicale

--------- VESICH WrinAria

T dhva. A pubocervicalis szalag higyholvag mellews, felsé rostjai {pubovesi-
cilis szalag) oz arcus tendineuson tapadnak. Ez vilasztia el a holvag elomi
rést (eavim Rerzii) o lolvag melleni iiregekidl. Az dbea jobb oldaldn a puba-
vestcalis szalag felso rostjai az arcus tendineustol elvalasziva lithatok
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A nreddence éx fashdrove mrapdand lerifer népomvds-selisseni venatkosdsai (2

cardinaléhoz futd megvastagodasa, Kiilin szalagkent vald tar-
gyaldsa miitéti szempontbdl mégis indokalt, ment benne egy
alagutat képezve (ureter tunnel, uretercsatora) a higyvezeték
halad keresztiil. A hiigyvezeték, amely a szalagot egv mellsd
€s hdtso részre osztja, a csatorndban csak lazén kitidik a sza-
laghoz, kizte és a szalag kozou laza, kitdszovettel kitolon
nagyvon vékony rés van, amelyben erek nincsenek. A mellsé
rész az alagitba vezetett eszkiz felett kettévighatd, és igyv a
hiigyvezeték teljesen lthiérbe hozhato (2, (0. dhra). A
higyvezeték aronban a hdtsd részhez is rogeitett. Ha a
higyvezetéker fel akarjuk szabaditani vagy a rogrité koto-
szoveti rostokat vagjuk at, vagy a vesicouterin szalag hatsd
réseét.

A vesicouterin szalag kotdszdveni rostokbdl és kevés
zsirszivvetbdl all, amelyben kiterjedt gviijideres fonat van, A
gviijideres halozat a holvagtdl és a higyvezetektdl jive visse-
ereket taralmazza. A gyijtoerek kizin a méh, valamint az
alsd s felsd holyag tidereinek vékony dgai és idegrostok is
taldlhatok, Az arteria vesicalis inferior trzse a szalag legalso
résreben fur,

LIGAMENTUM CARDINALE
oldalsd medencefal kbzott egy siinl érfonat feszil ki, amely az
arteria €s vena iliaca interna (hypogastrica) rendszeréhes tar-
tozd Kis ereket tartalmazza, és amely hitra, a végbél felé is ter-
jed. Az erek mellent idegek és nyirokerek talilhatok, Az
érfonatot a nvirokerekkel és idegekkel egyiitt laza kitoszovel
szovi at, amely a hiively és a méhnyak mellen sokkal siriibb,

A méhnyak és a hiively oldala, valamint az

mint & medencefalnil. A kitdszdveti rostok nagyjabol
parhuzamosan fuinak a gyGjtderekkel. Kiziik, a venak falaval
seorosan Osszekapaszkodon, simaizomrostok is talilhatok, A
kitdspoveti és simaizomrostok hiloszeriien helyerkednek el,
huizo hatdsra megnyilnak, illetve megvastagodnak, Az érfonat
az idegekkel, nyirokerckkel és a kitosziveti simaizom ros-
tokkal egyiitt keperi a ligamentum cardinalét, amelver
Mackenrodt-szalagnak (15), ritkibban Bommeyr-féle sustenta-
culumnak (16), transverse/lateral cervical ligamentnek, late-
ralis parametriumnak is neveznek, A ligamentum cardinale
nem kelt valodi szalag benyvomasar, nyvugalmi allapotban alig
tapinthato, szalagszerivé hizo hatisra vialik, A ligamentum
cardinale a sz szdvettani értelmében sem valodi szalag.
Tulajdonképpen megfelel az eldbbiekben lein nyirok-—vérér
fonatok kizépss, a medencefahdol a medencei szervekhez futd
részének. A nyirok—vérér fonatoknak ez a legsiiribb,
legkeményebb és legrigzitenehb része, és ezdaltal elkiilonil a
tibhitdl,

A ligamentum cardinale a medencefalon legyverdszeriien szét-
teriilve ered, innen a medence kozepén csaknem vizszintesen
fut a hiively felsd és a méhnyak also széléhez (11, 15 dbra).
A fonat elire a holyaghoz, hatra a végbélhez és lefelé a hiive-
Iyhez is terjed. és szorosan dsszefonddik a szerveket boritd
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A abra, A pubourethralis szalag. A szalag leirisaval kapesolathan sok ax ellentmondas,
Lithatd azonhan, hogy a hitgyesivet a symphysis mellsd és hitsd felszinéhez rogriti

honyével, illetve azok részé képezi. A méh-hiively melletti
részét uterovaginal pillar (parametrium—paracolpium), a
holyag mellettit paracysticum, a véghél mellettit pedig para-
proctiumnak is emlegetik. llven értelemben a ligamentum car-
dinale gvakorlatilag megegyezik a parametriummal,

A méhnyak és a parametrium kozdit a hatir. amelyet
hatdrzéndnak (boundary zone) neveznek. nem ¢les. Benne az

- A

- -

lig. cardinale --------u

UPSIET ======-=

e e ]

arteria és vena uterina dgai haladnak, A medencefalon az arte-
ria iliaca interna teriiletén tapad, illetve tilnyomorészt annak
agai képezik, Mellette és kissé felette fut az anteria umbilicalis
(obliterans), amely egy vékony kitbsziveti lemezzel kap-
csolodik hozzd. A méh mellen a hogyvezeiék halad el
kizvetleniil felette. Az arteria uterina a szalag felsé szélében
talalhatd, amely sokkal lazdabb, nyirok- és zsirszivetben
gazdagabb. Benne izom- és kithsziveti rostok alig lathatok,

__________ vesica wrinaria

mmmmmcecscee= lig. vesicOutcrinum

focomcmmcee-== lig. umbilicale kterale
=== gher - -—< a. ulerina

. f‘_’- ======= 7, liaca inlcma lh:.'pug:lhlnc;lb

#-—--——- 3, iliaca externa

U b, A ligamentum vesiciuterinum. Lathatd, hogy a szalag a higyholyag felso szélédl & ligamentum cardinalehoz halad

s a hilgyvezeték atfitrja. Az ureter elbiti mellsd lemez, a fogo felett elemelve Enhao

1oz
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vagina

lig. cardinale

A migdence o hashdrrva mégan feritler ndgedgacs-selészoli vomatkezdsal (2

{1, dbwa. A vesicouterin szalag hatso lemeze, A mellsé lemez atvagva, és Tekdtin csonkjai .| "-gyel jelolve,

A Ritst lemesrt a vesicouterin sealag &s a méhnyak kozott, laza kitoszovettel kitaltatt, ér nélkiili réshe veretent eszkiz emeli ki

idegszalak viszont nagy szamban figyelhetdk meg, A felsd
rész az also, tomdnt, keményvebb réseral, amelyet alapvetden a
vena hypogastrica dgai képernek, kinnven elmozdithate. A
ligamentum cardinale a holyag és a végbél mellen dregeket
villasztja el, Atvigdsa utdn a két lreg egységes lesz,

KEREK MEHSIALAG (LIGAMENTUM TERES UTERI LIGAMENTUM ROTUMDUM} A méh
sarkanak, kizvetlenil a méhkiint el részérdl ered. A pete-
feszekszalag (ligamentum ovarii proprium) folytatisaként,
oldal és eldrehalad, mikdzben megemeli a széles meéhszalag
mellsd lemezét (12, abra). A lagyékesatoma belso nyilasan
belép a csatorndba, és a kilsé nyilason kilepve a nagyvajakba
sugarzik. A kerek méhszalag a gubernaculum testis ébrényi
maradvinya. Szerepe van a méh elérehajlont helvzetének bie-
tositasaban,

SACROUTERIN STALAG [LIGAMENTUM SACROUTERINUM)
belsd méhszd] magassdgiban a méhnvak kiilsd,

A sacroutenin szalag a
oldalsd

szélével és a hiivelyboltozatal kapaszkodik Ossze, Rostjai
elvilaszthatatlanul Gsszefonddnak a ligamentum cardinale
méhnyak és hiively melletti rostjaival. A sacrouterin szalag iv
alakban megy hatra a kereszicsont felé, amellyel azonban
kievetleniil nem érintkezik; a sacrouterin szalag elnevezés,
tehit nem helyes. A két oldalt, iv alakban kifeszili szalagok
megemelik a hashanyat és a Douglas-tireg oldalit képezik
{13, dbra), Ez a fesziilés azonban csak lehetséges, és csak
akkor valik Lithatdvi, ha a méhet megemeljilk és megfeszitjik
{20}, Myugalmi helyzetben a méh és veéghel dssrefekszik, a
sacrouterin szalag gyakorlatilag nem latszik. Mindkér oldal
szorosan dsszekapaszkodik a végbéllel, azt koriilfogja axaltal,
hogy a két szalag a végbél alatt osszetapad. A végbélhex
tapadi része nagyon vékony (14, dbral,

Srovettanilag simaizom- és kotdszoveli rostokbol epiil fel,
amelyben erek, sympathicus és parasympathicus idegrostok és
nvirokerek vannak. A méhnyak felé esé részében erekben és

|""’
we oo am o= g rotundum

i

.‘j( emmmmmmnnmo—-- i, umbilicalis (obliterons)

=¥ aodococceaceaaa paravesicalis spatium

i \
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11, afwa. A higamentum cardinale
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simaizomrostokban gazdag. A hitso része sokkal vékonyvabh,
és foleg laza kitdsziveti rostokbal all.

A sacrouterin szalag a méhnyakat és a hiivelvboltozator a
keresztcsont fele hiizza, és igy szerepe van a méh elidrehajlon
helyzetének Kialakulisiban és a méh elGesésénck megakada-
Iyozasaban. A hitvely felso része allo helvretben vizszintesen
fekszik a véghélen és arzal egviitt a levator lemezen (levator
plate). Ennek kialakitisaban és megtartisiban a sacrouterin és
cardinale szalagok meghatirozd jelemiséglick. Camphell (20)
vizsgilatai alatamasztjak a koribbi megfigveléseket, misz-
erint a sacrouterin szalag a méh timasztasiban csak masodla-
gos jelentiségi.

A VEGBEL SZALAGIAl A sacrouterin szalag alatt és mogott, azzal
Osszefiiggesben, a végbel kiwépsd srzakaszinak két oldalin
végig egy-egy sralag talalhato, amely a medencefalnak,

F i T B

kizvetleniil a medencefenék feletti részéhez futva rigziti a
végbelet. Ez a szalag wlajdonképpen a medencei szervek
bonyejének leghdtsd része, amely valdjiban nem szalag és
nem is kilon egység. Benne futnak a kizépst végbélerek. Az
irodalomban hasznalatos a hinsd végbéloszlop, posterior rec-
tal pillar vagy rectal pillar posterior laver elnevezés is. A vég-
beél sralagjait a sacrouterin szalaggal egyiin sacrocervicalis
s#alagnak nevezhetjiik (3. @bra). A véghél kbzépsd szakasza
migitt a binyének egy megvastagodisa Lithatd, amely a vég-
bél ampullajanak also részét a keresziesont vajolatahoz kit és
a felsh véghél ercket tartalmazza, Ezt a megvastagodist ne-
vezzik Waldeyer-féle fascianak.

LATSZOLAGOS UREGEK, RESEK A kismedence hashariyva alati
teriiletén lévi tiregek, rések csak Kuszdlagosak, ment minde-
gyiket laza, alveolaris kindszivet 161t ki, amelvben erck nin-
csenek. Valodi dregekké csak preparilis sordn valnak. Ezek

---------------- uterus
4
£
cmmmmmd oo oee [ig SOCTOUIETINUM
cmasamenemmm-== gXcavatio rectouterina {Douglas)
-=mm - - EECTUM

13 abwa. A sacroutenin szalag
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14, abra. A sacroutenn szalag miiteti képe

ar liregek, rések teszik lehetvé, hogy a medencei szervek
thguljanak és egymason kinnyen elmozduljanak. Az iiregeket
kitiltd laza szovet kinnyen dsszenvombatd (2. abra),

HOLYAG-HUVELY RES {VESICOVAGINALIS SPATIUM) A kdzépvonalban fekszik a
higvhalvag és a hiively kozot. Melldl a hidgyholyag fala,
hatul a hively-holyag stvény, oldalt a holyag és a hiively
melletti kitdszaveni rostok, amelvek tulajdonképpen a pubo-
cervicalis szalaghor tartoznak, hatiroljak. A higvesé ere-
désénél a rés mar megsziinik, a hiively és a higyesé ko-
tisziven burka dsszetapad (septum urethrovaginale). Tetejet a
hiively felett sovény képezi (2., 5. abra)

HOLYAG -MEHMTAK RES [VESICOCERVICALIS SPATYLM)
a supravaginalis sévény feletti folytatisa, Hatso hatirit a

A holyag-hiively résnek

méhnyak és a hiivelyboltozat, a mellsét a holyag adventitidja
alkotja. Tetejér a hashartva boritja (5. dbra).

A HOLYAG ELOTTI UREG (PRAEVESICALIS SPATIUM, CAVIMUSPATIUM RETZI) A
holyag elini dreget gyakran symphysis mogoii iregnek
{spatium retropubicum, retropubic space) is nevezik (3., 7., &
abra). A symphysis és a higvholyag koedn fekszik, felfelé a
kildok felé hiromszog alakban Gsszeszikilve folyvtatodik, és
itt mar a fascia transversalis ¢ a hashirtya kozdn he-
lyezkedik el az oldalso kildikszalagok (ligamentum umbili-
cale laterale) kozit. A symphysis mogon az alidgn a higy-
holyag, higvesd és az azoka rigeitd szalagok kepemk. A
holyag melletti tiregektdl a pubovesicalis szalag valaszija el
(7. abraj. A symphysis felsi szélénél a tetejet a fascia trans-
versalis alkotja. Laza kitbszovet, zsirsziver 1ol ki, amely a
holyag tagulasat teszi lehetivé, A katoszovetben altaliban
erek nincsenek, alkalmanként azonban az obturator vena egy
aga fut kereszibe,

90T Nogyvopyveszatd Chkoligin 2 137147

A HOLYAG MELLETTI UREGEX (PARAVESICALIS SPATILM)
seéles méhszalag mellsd lemeze alatt, a hagyholyag és a
medencefal kizon helyezkedik el (2., 3., 1., 15 dbra). Belsd
oldalit a holyag, illetve az azt boritd binye, kiilsd falat pedig

A holyag mellenti direg a

az obturator binye, ¢s részben a levator ani izom pars pubici-
ja alkovja, amely egyanal az treg aljin is képezi. Hatrafelé az
ireg aljdn mar a levator ani izom iliococeygealis rostjai
lathatok, A tetején fut az oldalsd kéldékszalag. A szalagot
vékony kowdszoveti rostok [fascia vesicoumbilicalis (8))
rogzitik a holvaghor. Az treg hatso falin a ligamentum cardi-
nale képezi. Mellsd fala wilajdonkeéppen nincs, men nem
feltin dllapotban, eldretekintd, hiromszdg alaki. A paravesi-
calis tireg parhuzamosan halad a symphysis belsd felszinével,

A VEGBEL MELLETT! UREGEK [PARARECTALIS SPATIUM)
medencei hashirya alan, a sacrouterin szalag, illetve a vég-

A végbél mellei fireg a

belet boritd binye és a véghélemeld, a cocevgeus és kis
részben a piriformis izmok kozon fekszik a medence fenckén,
a parametrium és paracolpium alaw (2., 3., 1L, 15 abra). Az
iireg csak potencidlis és nem preformall. Hatrafele a spina

ischiadica felé terjed, Hatso falat a keresztesont vajolata, mell-

s0 faldt a parametrium hitso lemere kepezi. Az ihiaca-rend-
szerhez tartozd erek az oldalsd és mellsé falin haladnak.
Feltirasanal erre mindig Geyelni kell. A végbel melletti ireg
is, eléreforduld iv alakban, a holyag melleni dreggel
parhuzamosan halad. A spina ischiadica és sacrospinosus sza-
lag az Gireg felarasival hozhato latoterbe,

HOVELY-VEGBEL RES (RECTOVAGINALIS SPATIOM) A hiively és a véghél kbzin
fekszik kozépen, és biztositja, hogy a hively és a végbeél
egymistol fliggetlenill elmozdulhasson. Mellsd falit a hii-
vely-végbél siveny alkotja, amely szivosan Osszetapadt a
hiively hitso falival, és laza Gsszekittetésben van a végbél

Tes
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13 atwa, A holyag és a végbel mellen diregek

zsirszivettel boritont mellsé falival. A rés akkor wvalik
lathatovi, ha a vegbel mellsé falit a hiively—véghél sovémadl
tompen elvilasztjuk. Lefelé addig a pontig terjed. ahol a pubo-
coccygealis izom also rostjai a githoz wapadnak. Tetején a
Douglas-lireg hashiartvaboritéka fut. Oldalit a véghél és a
hiively kizotti kitdszoveti, ereket nem tartalmazd Gsszekot-
tetés (leswdlld végbélsdvény, descending rectal septum)
kepezi, amely mar a sacrouterin szalag alatt van, és amely a
medencei srerveker boritd kitdsziveni rendszer résee. Ez az
osszekottetés elvilasetia a hively—véghél rést a végbél mel-
letti résekidl (2., 3., 5. abra).

VEGEEL MOGOTTI RES (RETRORECTALIS SPATIUM)
vijolata és a végbél kitdszoveti burka kizdn fekszik (2,
abra). Oldalt a véghél kitdszivetes wkjatdl (végbél binve) a
keresztesonthoz futd rostok  haviroljak. A végbélszalagok
felett Gsszekouetéshen van a két végbel melleni iireggel,

Kizépen a keresztcsonl

A NYIROK ES VEREREKET KORULVEVO KOTOSZOVETI HALOZAT A
kismedence kindsziveti rendszerének ez egy jelentds része,
amely csak a vererek és nyirokhaldzat anatdmidgjival egyiin
ertelmezhets. A nyirok—vérér fonatok részét képezik. Az erck
a medencefal feldl meghatdrozon irinyban futnak a medencei
szervekhez. Ennek kovetkezicben a kitGszivettel atszin
érfonatok is killonbozd irdinyban haladnak, Leegyszeriisitve
azt mondhatjuk, hogy a medencefalon elhelyerkedd iliaca
errendszert dtszivo kotdszovet, mint kotdszivetes érfonat, a
ligamentum cardinalénak megfelelden a méhnyak komyéké-
hez jut, innen pedig lefelé a hitvely mellett a medence fenékig,
elire a holvag mellett a diaphragma urogenitaléig, hitra pedig
a véghél mellett a kereszicsontig terjed, illetve a medence
nyildsain keresetil kijut a medencébil. Az érfonatok egy része
ol kortilhatarolt, szalagszeni, amiért is, mint az az elozdekbil
is kideriil, szalagoknak is nevezzilk, jollchet valdjaban nem
szalagok. A kdtdszdvetes érfonatok anatomidjian az érrendseer-
nél ismertetjiik.

19

A MEDENCEI SZERVEK ROGZITESE Sokat vilatott ¢s ma sem
tisztazont, hogy a medencei szerveket mi rogziti Ggy, hogy
azok a levator ani izom szintje felent maradjanak. beliilrdl ne
nyomodjanak a hasprés hatdsara kifelé. Véleményem szerint a
szervek rogzitése nagvon sokrétl. A medencei szervek
kozveive a csontos medencéher rogziilnek. A csontos
medence serillése, rendellenessége miatt a szervek rigzitése
meggyvenglilhet. Alapvetd jelentiségid a szervek alata-
masztisa, amely a medencefenék izmain, a giton és a
diaphragma urogenitalén keresztiil valosul meg. Nagvon
fontos az is, hogy a srerveket képletek kitik a medence
fenékher és falihoz. A legjelentisebb kitGrendszernek az a
verér—nyirok fonat latszik, amely a medence falatol a meden-
cei szervekhez fut, ¢s amelyet, nem szerencsésen, ligamentum
cardinalénak neveziink. Ez az érfonat, amelyet wilnyomdrésa
az arteria ¢s vena hypogasirica kis dgai képernek, mintegy a
medence faldhoz horgonyozza a medencel szerveket, elsdsor-
ban a méhnyakat és a hiivelyt, Rogzitd szerepe van tovabbi a
szervekel egymishoz és a medence csontjaihor kotd
binyvének, szalagoknak is. A holvagor a higyesivel egyiitt a
medencefalhoz a holyag és a hiigvesd korili szalagok (pubo-
cervicalis, pubourethralis szalagok) rogzitik, és a hiively mell-
s0 fala tamasztja ali, A higyesd rigzitésében a diphragma
urogenitalénak is meghatdrozd szerepe van, A sacrouterin sza-
lagok és a ligamentum cardinale a méh és a hiivelyboltoza
mellett Gsszefonddnak (sacrouterin-cardinale complex). &
egyiitt vesznek részi ezen srervek rogzitésében. A sacrouterin
szalagok ebben csak masodlagos jelemiséglick, A ligamen-
tum infundibulopelvicumnak és a kerek méhszalagnak a méh
ragzitésében nincs meghatirozd jelentisége,

A medencei srervek tartdsa szempontjabol, a szervek elhe-
lvezkedese is meghatarozd jelemdségii. A véghbél és a hiively
felsd résre a farokesont felé, a levator dszefonddott lemesén
t{levator plate) viszintesen fekszik. A méh eldre, a holyagra
hajlik, és a holvagon és a hiively vizszintes szakaszin
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keresztiil fileg a gitra, kisebb ménékben a levator anira és a
diaphragma urogenitaléra nchezedik. Ha valamelyik szerv
tengelye elfordul, és ezalial az urogenitalis vagy végbeél rés
iranyaba kerill, rogritése lényegesen meggvengill, A lefelé
hatd hasiini nyomas nem a levator izom felé, hanem a levator
rés iranyiba nvomja, aminek kovetkeztében, ha a nvomis
tartds, az érintett szerv lesiillvedher. Ebbdl adadik, hogy a
medenced szervek tartisaban kizvetve vagy kizevetve is részt
vesznek azok a képletek, amelyek a szervek szabilyos
helyzetét bizositak, pl. a méh elérehajlott helyzetét biztositg
sacrouterin s a kerek méhszalag.

A MEDENCE HASHARTYABORITEKA A hashdrtva egy sima fel-
szindi, savis hirtva, amely fali (parietalis) és szervi (visce-
ralis) lemezre oszlik. A medence hitso faldt és a véghelet
boritd hashartva a végbeél kizépsa és alsd harmada hatdrirol a
hiivelvboltozathoz hizodik, és beboritja a méhnyakat és a
méhet. A medencei szervek alsd része és a medence feneke a
hashanya alatt van. A véghél-méh dthajlisnal egy hashartya-
treg alakul ki, amelyvet Douglas-liregnek {excavatio rectoute-
rina, rectouterine pouch) neveriink. Ez a medence hashdr-
tvijanak legmélyebb pontja, 0,5-1 cm-re van a hatsd hively-
boltozattol. A hashirtya a méh mellsd felszinérdl, a méh-
test-méhnyak hatirinal, a holvag felszinére terjed. Az dtfor-
dulisnal egy sekely dreg, a méh-holyag iireg (excavatio vesi-
couterina, vesicoutering pouch) keletkerik. A holvag felszi-
nérdl a medencefal mellsd részéhez, a szeméremesonthoz hi-
zodik. A holyag és a mellsé medencefal kizon egy beme-
Iyedés kelethezik.

A méh mellsé és harso hashirtyvaboriteka a meéh kétoldalin
dsszetart, de nem tapad Ossze, és igv fesziil ki a méh és a
medence fala kizon. Ez a hashartvakettozet a széles méhsza-
lag (ligamentum latum, broad ligamem). A szalag felsd,
szabad s#élén, a szalag dltal boritva, a méhkiindk wlilhatok, a
medencefalnal pedig a ligamenum infundibulopelvicum ¢/2.
abra). A méhkiirtok szabad vége vékony hashdrtyakettézenel
(mesosalpinx). amelvben a kiinoket ellitd erek futnak, lazin
kiowodik a széles méhszalaghoz. Kozvetleniil a méhkiirtok alat
a petefészkek hilusa 1apad a szalag hiso lemezéhes. A széles
méhszalag két lemeze, a mellsd és hatso lemez, a medence-
falat elérve széwvilik, és arra rifekidve a fali hashartydt
képezi, amely a medencefalrdl élesen a véghél, illetve a
holyag felé fordul, és a végbél, illetve holyag melletti arkokat
alakitja ki. A hashinyinak a végbél melletti droktol a méh-
nyakhoz halado része a wvégbél-hively redd (rectouterine
fold). Ebben talilhatd a Douglas-lireg oldalsd falit képezi
sacrouterin szalag.
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A kézirattal kapcsolatos tudnivalok

A KEZIRATOK ELKULDESE A kéziratok teljes anvagit dbrikkal,
riblazatokkal egviitt kér péliinvban o fGseerkeszti cimére (Prof, Dr,
Bisre Péter, 13001 Budapest, PL 46, Telfax: 36 1 275-2172) keérjiik
kiildeni, A kéziratok anyagdl a sramitdgépes szerkesztés megkiny-
nyvitese ¢s o szerkesztéshil eredd hibaforrisok csokkentése célibal
kérjiik. hogy amennyiben erre a szereiknek lehetiségiik van, egy
meglelelden jelzett magneslemeren (3 172 disk. 1IBM MS-DOS) is
kiildjek el. Migneslemez helyen a kéziratok anyaga E-mail-en is
kildheld (E-mail boszet mail.matavhu), Az eredeti Kézical minden
esetben szikséges. A kéziratokat Aiverd levéllel egviin kell kiildeni.

KISERO LEVEL A kisérd levél tamalmazea a4 szerzik nevel, a
kirlemény cimét és a levelerd szersd adatail (név, munkahely,
postacim). A kisérd levél aliirisaval a levelesi szerzd kijelemi, hogy
a mellekel munka mas helyen nem keriilt és nem is fog kielésre
keriilm. Ugyanannak a kizleménynek idegen nyelvii folvoirathan
torténd megjelentetése csak a szerkespisép inasbeli helecpyezésével
tirténhet, A levelezd srered a kisérd levél aldirdsaval kijelenti tovib-
bit, hogy a kézirat kizlését a tarsszerzik a kéziratban foglaliak szerint
Jovihagytik, _sremélves kizlésbe” (personal communication) az
idezen sreral beleegyerett, és. hogy a szerzik a szersoil jogor Atruhde-
#ik a szerkessatdségre,

KEZIRATTAL KAPCSOLATOS FORMAI KOVETELMENYEK A kézirat
formija felelien meg a nemzetkozileg elfogadon, Uniform
Requirements for Manuscripts Submitted o Biomedical Joumals
{Ann [ntern Med 1988:; 108:258-265.) eldirisoknak.

GEPELES Ha a kéxirat seovepszerkesatovel keészuli, a kivamt
Jeldlések, pl. kiemelés, dilt beti sth. a seivegszerkesztovel megold-
hatok. Magyar ékeretes betiiket hasenaljunk, Hagvominyos gépelis
esetén. kénik a megfeleld részt alihizni és a sziveg s»élén a kivi-
nalmakat irdshan megadni, pl. apro, félkéver vagy dilt betd, aldhizni
sth. Gépelés vagy nvomtatis mindig csak cey oldalon trténjck,
CiMOLDAL A cimoldal taralmazza a kizlemény cimét, alatta a
szerzok teljes neveél, a szerzdk munkahelyét (az osztily vagy intéret
vezetidjenck nevér nem kell kilon megadni), cgyv roviditen cimet,
amely ne legyven hosszabb, mint 50 korakier, és a levelesis srerzd
postacimdt, telefonszamar,

A MASODIK OLDAL  cgy magyar nyelvii fsszefoglalon és 3-4 kules-
szof tartalmazzon. A kulesszavak csok ar Index Medicus Medical
Subject HMeadings szavai lehetnek. A harmadik oldalon az Gssze-
foglalinak ¢5 a kulesszavaknak angol nvelvii viltozatat kell megadni,
Az angol nyelvil dssrefoglaldban szerepeljen a dolgozat angol cime és
i s2erzik neve is.

SZOVEG Az credeti kdizlemémeker hagyomanyos modon: bevere-
tés, anyag & madszer (vagy betegek &5 vizsgald modszerekkerelé-
sck sth.), ercdmények, megbeszélés, rodalom kell tagolni. Esetis-
merteles eseién a kozleményt beveretds, esctismentetés, megbeszéles
es iredalom részekre bontsuk. Minden mds esetben a kizlemény fel-
épitését a szerzik vilasztidk meg. Az irodalmi hivatkosisok azonban
mindig a kizlemény vépére keniljenck.

IRODALOM Az irodalom idézése a szdvegben zérdjelbe e arab
samokkal tinénjen o hivatkozds elifordulisinak sorrendjében, és
nem abe szerinl. A seoveghen a szerzdk nevét délt betdvel irjuk,
ilyvenkor a vonatkozo szam a szersd neve utan jon, Ha o szered neve
nem szerepel & mondatban, a hivatkozasi szim a mondat végére, de
még a pont clé kertil, A hivatkozasi szamon csak akkor kell a pont utan
tenni, ha az az epése bekezdésre vonmkozik. Az irodalmi adatokat ax
wirodalom” részben, amely a sziveges rész uiin kivetkezik, oz idérés
sorrendjében irjuk oz alabbiak szerimn.

FOLYOIRAT £5 KULONSZAM Mul‘l.'lgh.'m IM. The role :1Fx|||15_-|r?,- i the mania-
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Az irodalon hivatkozdsok pontossigaén a szeredk felelosek, Ha a
srerzok szima hat vagy annil kevesebh, ar Gssres szerzd nevét
soroljiek fel. Ha hatnal tibb, csak iz elsd hatét, és utina az .és misai”
{idegen nyelvii kizlemény csetén et al™) kifejezést iguk. Egyseavas
folydiratok nevér teljesen ki kell imi, cgyébként a folydiratok
nemzetkoxileg clfogadon rividitdseir, amelver az Index Medicus tar-
talmaz, alkalmazzuk. A Nigyogyvaszati Onkologia rividitése:
Mogyvigy Onkol,

A KOSZOMETNYILVAMNITAS-1, az irodalom utin irjuk,

TABLAZATOK A sriiveghen a tablizatok szimozasit megjelenésik
sorrendjében, wirdjelbe tett amab szdmokkal ifuk pl (1 fdbldzar,
Talde 1) A tiblazatokar, a viblizar felen megszimozva kilan
oldalakon kémiik, A sramozis utin o tablazar cime kovetkesik, A
iblizat ald révid magvariad seiveg keriil 1de ifuk megfeleli
jeliléssel a tiblazathan eldforduld roviditések magyarizatin is, Mas
szerzoktol ven tiblizatok csak az eredeti seersiik vagy a szerzdi jog
ulajdonosinak engedélvével idézhetak.

ABRAK  Mindig az eredeti abrakat, fénvképeket kell bekiildeni ket
peldanyban. Aszivegben az dbrik szdmozisat megjelenésik sorrend-
Jeben, zirhjelbe tett arab szimokkal iguk pl. (/. dbra, Fiowee £). Az
abrik hatoldalin vékony ceruzaval vagy ragaszthatd cédulin
tintessik el a sorszimot, o szerad nevét és az dbra irdnvat kis nyil
segitségével. Kontraszios, jo mindségi fekete-fehér fényképeken kell
Liildeni. Szilkseg esetén szines képet is elfogadunk. A rajzolt abrak
fickete tintival Fehér hanér elan késziiljenck. Ax dbraaliirisokat kiilin
lapon kérjiik. Ebben az dbrian baszndlt jeleések magyvarizatat is adjuk
meg. Mis szersokiil vett abrik csak az ereden szerzok vagy o seerzdi
Jog mlajdonosinak engedélyével idézhetik, A bekifldin dbrikat csak
A spereok kitlim kérésére Killdjak vissea,

MERTEKEGYSEG A ménckegységcke! .méter rendsrerben”, S1 egy-
ségekben kell megadni.

ROVIDITESEK A rividitéscket o szovegben eldszor jelentésik teljes
Kiirdsa utan zirdjelben adjuk meg, és csak exutin hasznaljuk dnil-
loan. Az dsszefoglaloban (Abstract) ne legven rovidings,

HELYESIRAS  Tirekedjink magyar orvosi kifejezések hasenalati-
ra, az idegen Kifejeseseket, amikor esak lehet, keriiljiik o). Az or-
vosi Kifcjeréseh magyarithsa Kivanatos, Nem magyar credetii
spavak irisa az eredeti irdsmod szerint torténjen, Magyaros
helvesirissal csak a kiznyelvben meghonosodott (pl. krdnikus, akut)
szakkifejeréseket irjuk, Egyvazon kieleményben kivetkezetesen kell
alkalmazni a magyaros vagy klasszikus idsmodo Angol nyelvi
szivegben az angol és az amerikai helyesinas is alkalmazhatd,
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FORM OF A MANUSCRIPT
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by the author’s first, middle and last pames, residence of the authon(s)
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Introduction, Patients and Methods, Results, Discussion and
References. The erganization of the text of review papers 15 up to the
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ledpements follow the References, Pages should be numbered in sue-
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Magrina JF. Intestinal surgery in gynecologic malignancies. Magy
Miaory L 1995; 58 (Suppl, 2355,

BOOK  [iSaia PI. Creasman WT, Chinical Gynecologic Oncalogy. 3rd
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to Index Medicus,

TABLES Tables are numbered consecutively using Arabic numerals
in brackets (Tabfe ). in the order cited in the text. They should be
typed double-spaced on se ¢ pages and should be accompanied by
a short caption. All abbreviations should be explained in a footnote,

FIGURES The original illustrations and line drawings should be sub-
mitted and numbered using Ambic numerals in brackets (Frgure 7)
consceutively s they appear in the text, Line drawings should be in
black ink on a white background or clear glossy prints, with lettering
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mission from the authors and copyright holders. Submitted illustra-
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UMITS  All measurements should be in metric, S1 units,
ABBREVIATIONS  Abbreviations must be written in full when first
mentioned i the ext.

SPELLING  Hoth American and English spelling are accepted

EDITORIAL ASSISTAMCE  This courtesy will be extended to authors
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EGY UJ ORVOSI FOLYOIRAT

CME JOURNMNAL OF GYNECOLOGIC ONCOLOGY

Editor-in-Chief Pérer Bosze
Associate Editor Georpe 1. Wilhanks

A Nogyogyaszati Onkologia elozd szamaban mar hirt adunk egy ij
orvost tudomiinyos fap, CME (Continuing Medical Education) Jour-
nal of Gynecologic Oncology megsziiletésérol. Mint ismenettiik, a
CME Journal of Gynecologic Oncology egy nemzetkiz, fiiggetlen,
nem nyereségérdekelt, orvostoviabbképzd disig, amelvet a Nogvo-
gydszati Rk Alapitviny hozott 1étre. Az (isdg a hazdnkban még kel-
lden nem elerjedt, an. folvamatos orvostovabbképaés szellemében
késziil, és a néi nemi szervek, emlik daganatos meghetegedéseivel
foglalkozik, felolelve a hatirterileti kérdéseket is. Fejeretekbal all,
¢s minden fejezet egy témit taglal, amelyeket részletekbe menden
tirgyal. Ugvanarral a wémirdl tibben is imak, vagyis sok az ismétlés,
Ez nemesak a tanulast segiti, hanem Iehetiséget biztosit ama, hogy
egyazon téma tibb nézipombol is megvildgitisba keriiljon, A koz-
leményeket a vilig vezetG szakemberei inak. Minden fejezetnek van
ey szerkesatdje. aki bevezetdiében rdmutat a tema ellentmonda-
saira, &s rovid toriéneti attekintést ad, a fejezet végén pedig dssrefog-
laldan irga le a jelenlegi lldspontot, és cgy rovid gyakorlati Gtmuta-
tot, isnyvonalat nvijt. Az Ujsag ercdeti kizleményeket nem kizil,
a szerzik felkénéses alapon milkodnek kizre. Uj szerkezete és rangos
szerhesatbsege reményt ad arra, hogy helyet talil maganak a megle-
hetdsen telitett piacon, és sikert arat. Megvalosulasa sokban hozza-
jarulhat ahhoz, hogy Magyarorszig a nogyogyaszati onkologia egvik
kizpontjava viljon,
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A CME Journal of Gynecologic Cneology megrendelhet a kiadotal
(PRIMED-X KIADO, Budapest 1301 Budapest, Postafiok 46,
Tel/fax: (36 1) 275 2172). Az Ujsig szerkesztisége Ggy gondolja,
hogy a CME Journal of Gynecologic Oncology az orvosi folvoira-
toknak sok vonmatkozishan egvediilillo, teljesen o) tipusa, amely
alapvetd elméleti ismerctek mellett a mindennapi betegellatishan
hasznosithatd ismerctanyagot is tartalmaz, kivetkezésképpen rend-
kivill kivanatos, hogy a magyar szakemberek szdmara is allanddan
hozziférheti legyen. Ezért abban a meggydzddésben, hogy a CME
Journalbdl szerzett ismerctek a daganatos megbetcgedésben szen-
vedi betegeink hasimdra vilnak, a magyvar kollégak szamira jelentds
drengedményt biztositunk. Az folyoirat elofizetési dija egy évre hazai
egveni elifizettknek 89 USD helyen esak 6000 Fr, kozilleteknek 154
USD helyett 16 000 Ft. Az ar az AFA-t és a postazasi kiltséget is ma-
wiban foglalja.




CELKITUZES ES INFORMACIO A Nigydgyiszati Onkologia a
Magyar Nogvogyisz Onkologusok Tarsasaginak hivatalos lapja. Az-
zal a céllal jon létre. hogy a ndgyogvaszati onkologiinak, a sziile-
sret-nigyogyviaszat és az onkologia dndlle szakmipinak, hazinkban
is tudomanyos frumot teremtsen. Nogyogyviaszati onkologim folyo-
irat mis orszigokban és nemzetkozi szerkesstésben mir évtizedek
ola letezik, czén a Nigyogyaszati Onkologia megjelentetése az or-
vostudomidnynak ezen a teriileten a haladé vilaghoz torténd felzar-
kizdsunkat jelenti, A szakman ceélkitlizesek mellett a magyar orvosi
nyelv mivelése. jobbitasa is a lap alapvetd feladata,

A Nigyogyviaszati Onkologia a noi nemi szervek, az emlok ¢s a hatar-
teriiletek daganatos megbetegedéseivel, valamint az ceekhez kapeso-
lodd altalinos, elméleti & gyvakorlat kérdésekkel foglatkozk. Tir-
gyalja tovibbd a ndgyogyaszat onkologiat, mint szakmai, belecrive
a szervezési, a képzés és anyvagi meggondolasokat 1s. A lap ereden,
osszefoglald és szerkesaoségi kozleménvekel, esetismertetéseket ¢s
beszimolokat kozol. Kilonds hangsilyt fektet a képeésre, amelyet
nemesak elméleti. de gyakorlan szinten i1s meg kivian valositani. Or-
vostorténcti ismereteket ad annak wdatdban, hogy nincs jelen és jovo
a gyvokerek ismerete nelkal, Tarsasagi hirck, kritikik, megemiéke-

SCOPE AND INFORMATION  With the rapid advances of radical sug-
rery, clinical technologies. anasthesia. modern blood banks, antibio-
ties, medical oncology and radiotherapy. and with the explosion of
molecular biology it has been recognized that the usual training of
gyvnecologists-obstetricians was insufficient to provide optimal cire
for patient with malignancies of the female genital tract and breast
cancer. This recognition has led to the development of the subspe-
cialty of gynecologic oncology with board cenification in many
countries worldwide.

Since the establishment of our specialty, a plethora of information
has been accumulated with the recognition that in the rapidly expand-
ing field of gynecologic oncology it is becoming almost impossible
to be up-to-date with issues of concern. The specirum of gynecolo-
gic oncology is broadening each dav 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 keeppace
with these exciting basic and clinical advances. The explosion of sci-
entific information brought about by molecular and cellular biology
should be reflected in patient's care a bedside. Cancer treatmem 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, gyvnecologic oncology has been officially recognized as
a specialty of obstetrics and gynecology. This was followed by the
foundation of the Hungarian Society of Gynecologic Oncology in
1991. Duning the last 5 vears, there has been a growing need for a
national venue for publications focusing on clinical and basic gyne-
cologic 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 Hunganan
Society of Gynecologic Oncologists,

The Hungarian Journal of Gyvaecologic Oncology will provide a
natioanal archive 1o high quality papers that deal with tumors of

#ések, események ismertetése ¢s mias hirmondas a folyoirat srerves
részét képerik. Haarteriileti kérdések és betegtajekoztatok szinién a
célkitiizések kozé tartoznak. A Nigyogyaszati Onkologia, mint a
Magvar Nogyogyiasz Onkologusok Tarsasaganak hivatalos lapja, a
Tarsasag dllasfoglalisain, hirleveleit és mas kiadvanyait kozli.

A felkért kizlemények kivételével minden kizlest ket birdlo ve-
leményez. Ennek alapjin a Négyogyviszati Onkologia is az an. bi-
rildan dnézen” (peer-reviewed) folvoiratok kivze tartozik. A biralok
javaslatot tesenck modositisokra és a kbzlemény elfogadasira vagy
clutasitisira, amelyet a srerkesztoség messzemenden figyvelembe
vesz. A biralok szemelyvét nem fedjiik fel. A kizleményekben meg-
fogalmazott vélemények, javaslatok nem a seerkesztiség, hanem
a seerzik vileményvet, allasfoglalasat jelentik.

A Nigvdgyvaszati Onkologia alapvetoen magyar nyelvi, A Kis nepek
létezése azonban megkoveteli a kétnyelviiséget, ezén a lapban a
kizleménvek dsszefoglaldjdt és a fontosabb adatokat angol nyelven
is ismertetjik. Elfogadunk angol nyvelvii kizleménvekel, egy-egy
nemzetkdzi rendezvény eldadisait pedig 1eljes egészében angolul
adjuk koere,

fernale genital tract and related organs, and with the benign and
malignam diseases of the breasts. Reports of investigations relating
to any aspect of these fields, including etiology, epidemiology,
pathology, diagnosis, treatment, follow-up and basic science will be
considered, Such contributions may come from any of the disciplines
with interests in gynecologic 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, com-
ments, critigue, book reviews and leters. Education with particular
emphases on continuing medical education is one of the major aims
of the journal.

The language of the Hungarian Journal of Gynecologic Oncology
is basically Hunganan. However, paper writlen in English will also
be accepted.

The original manuscript together with a coverage letter must be sub-
mitted to the Editor-in-Chief { Péter Bosze, M.D. 1302 Budapest, PO,
Box 46, Hungary. Telffax: (36-1) 275-2172. E-mail address:
boszedumail.matav.hu). The authors are encouraged to E-mail their
manuscript or submit the article on a floppy dise with adequate la-
belling and information (3 112 diskette in IBM MS-DOS). In cither
case an accurate hard-copy print-out must accompany. The Editor-in-
Chief requires the original manugcripts and the cover letters. By sign-
ing the cover letter, the authors certify that the same work has not
bien published, that it is not under consideration for publication else-
where, that its submission for publicatioan has been approved by all
of the authors, and thar any cited as a source of personal communi-
cattons has approved such citation. By signing the cover letter, the
authors transfer the copyright to the Publisher. Manuscipt decision
will be based an peer review.

Articles and any other material published in the Hungarian Journal
of Gynecologic Oneology represent the opinions of the author(s) and
should not be construed to reflect the opinions of the Editors and the
Publisher.









