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In memoriam dr. Harcos Péter

Mély fájdalommal tudatjuk, 
hogy dr. Harcos Péter cím-

zetes egyetemi docens, nyugalma-
zott osztályvezető főorvos, türe-
lemmel viselt súlyos betegségben, 
életének 78. évében, 2024. február 
19-én elhunyt.

Dr. Harcos Péter 1946. június 
17-én született Budapesten. Kö-
zépiskolai tanulmányait a Vörös-
marty Gimnáziumban folytatta. 
Az általános orvosi diplomát 
1970-ben szerezte meg a Sem-
melweis Egyetemen. 1974-ben 
neurológiai, majd 1978-ban pszi-
chiátriai szakvizsgát szerzett. 
1970–1987 között a SOTE Neu-
rológiai Klinikán dolgozott, 1982-
től osztályvezető adjunktusként. 
1987-ben nyerte el a Szent Imre 
Kórház Neurológiai Osztályának az osztályvezetői 
megbízását, amit 2011-ig töltött be.

Dr. Harcos Péter a gyógyítás, az oktatás és a ku-
tatás területein egyaránt magas ívű pályát tudhatott 
magának. Széles körű neurológiai ismeretei mellett ki-
emelkedett a cerebrovascularis betegségek gyógyítá-
sában, kutatásában, valamint a hazai stroke-ellátásban 
végzett szervező munkája. A Neurológiai Klinikán a 
Cerebrovascularis és Szubintenzív Osztály munka-
társa, majd vezetője volt. A Szent Imre Kórházban az 
országban az elsők között szervezte meg, hogy min-
den stroke-betegnél azonnal készüljön koponya-CT-
vizsgálat, valamint később szintén az ő vezetésével 
kezdődött el a szisztémás thrombolysis alkalmazása. 
Aktívan részt vett a hazai szakmai társaságok munká-
jában: vezetőségi tagja volt a Magyar Ideg- és Elme-
orvosok Társaságának (egy-egy periódusban főtitkár 
és főtitkárhelyettes), a Magyar Stroke Társaságnak 
(alapító tag és főtitkár), a Magyar Atherosclerosis Tár-
saságnak, a Magyar Tudományos Parkinson Társaság-
nak, valamint a Horányi Béla Klinikai Idegtudományi 
Társaságnak.

Az oktatást egész élete során a szívügyének te-
kintette, és fáradhatatlanul végezte. Legendás volt az 

a precizitás és alaposság, ami az 
előadásait és a publikációit jelle-
mezte. Hazánkban neurológusok és 
pszichiáterek generációi tekintenek 
rá tanítóként. A magas szintű okta-
tói munka elismeréseként a SOTE 
Kiváló Oktatója (1982), a Kiváló 
Munkáért Kitüntetés (1987), cím
zetes egyetemi docens (1990), va
lamint a Pro Sanitate Díj (2008) ki
tüntetésekben részesült.

Kutatómunkájának fő témá-
ja a cerebrovascularis betegségek 
patomechanizmusának a vizsgálata 
volt, dr. Füst György egyetemi ta-
nár vezetésével. Emellett részt vett 
a neurológiai betegek mozgáselem-
zésében, dr. Jobbágy Ákos egyetemi 
tanár irányításával. A tudományos 
eredményekről számos előadásban 
és publikációban számolt be.

Dr. Harcos Péter azon kevés orvosok közé tartozott, 
akinek az érdeklődése a neurológia mellett a pszichi-
átria területére is kiterjedt. A Magyar Pszichiátriai 
Társaság vezetőségi tagja volt, ezen belül az Organi-
kus Pszichiátriai Szekció elnöke, valamint részt vett a 
Pszichiátriai Tanácsadó Testület munkájában is.

Dr. Harcos Péter nyugdíjba vonulás után sem sza-
kadt el az orvosi munkától, és 2011-től 2023-ig szak-
tanácsadó főorvosként vett részt a Szent Imre Kórház 
oktatói munkájában, valamint a Cerebrovascularis 
Szakambulancia betegellátásában.

Akik a tanítványai voltak vagy együtt dolgoztak dr. 
Harcos Péter főorvossal, abban a szerencsében része-
sültek, hogy olyan tudást, szemléletet és emberi példa-
mutatást kaptak tőle, ami felbecsülhetetlen értékkel bír 
az orvosi munkájukban, a mai napig is. A feladatunk 
az, hogy ezeket az értékeket megőrizzük, és továbbad-
juk az orvosok következő generációinak.

Dr. Harcos Péter főorvos emlékét tisztelettel és ke-
gyelettel megőrizzük.

Dr. Szupera Zoltán
DBC, Szent Imre Egyetemi és Oktatókórház,

Neurológiai és Stroke Osztály

Dr. Harcos Péter
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Background and purpose – It is a well-
known belief that weather can influence 
human health, including pain sensation. 
However, the current data are controversial, 
which might be due to the wide range of 
interindividual differences. The present study 
aimed to characterize the individual pain–
weather associations during chronic pain by 
utilizing several data analytical methods.
Methods – The study included 3-3 patients 
with (P1, P3, and P4) or without (P2, P5, P6) 
diabetes mellitus and signs of trigeminal 
neuralgia or low back pain. Subjective pain 
scores (0–10) and 12 weather parameters 
(terrestrial, geomagnetic, and solar) were re-
corded for one month repeated three times 
daily. Nonparametric Spearman’s correlation 
(Sp), multiple regression (Mx), and principal 
component (PCA) analyses were performed 
to evaluate associations between pain and 
meteorological factors obtained at the day  
of recorded pain value, 2 days before and  
2 days after the recorded pain, and the 
changes in these parameters (5 × 12 para
meters). Complex scores were calculated 
based on the results of these analyses.
Results – While the temperature had the 
highest effects on the pain levels in most 
of the participants, huge interindividual 
differences in the degree and the direc-
tion of the associations between pain and 
weather parameters could be obtained. 
The analytic methods also revealed subject-
specific results, and the synthesis of different 
statistical methods as total scores provided 

Egyénre szabott fájdalom-időjárás  
kapcsolatelemzés: pilóta tanulmány 
Tuboly G, MD, PhD; Horváth Gy, MD, DSc; 
Nagy K, MD; Nagy E, PT, PhD

Háttér és cél – A betegek beszámolója 
alapján jól ismert a fájdalom és az időjárás 
lehetséges összefüggése. Az eredmények 
azonban ellentmondóak, ami feltehetően 
az egyének közötti nagy érzékenységbeli 
különbségeknek köszönhető. Jelen tanul-
mány célja, hogy egyénre szabott módon 
jellemezze a fájdalom és az időjárás lehetsé-
ges kapcsolatait többféle statisztikai elemzés 
alkalmazásának kombinálásával.
Módszerek – A tanulmányban hat króni-
kus fájdalom szindrómás beteg vett részt 
(trigeminus neuralgia, illetve derékfájdalom 
tüneteivel). Három páciensben a tünetek 
diabeteses neuropathiához kapcsolódtak 
(P1, P3, P4), míg három betegben ugyanezek 
a szindrómák voltak megfigyelhetők cukor-
betegség nélkül (P2, P5, P6). A szubjektív 
fájdalomskálát (0–10) és 12 időjárás-para-
métert regisztráltunk egy hónapon keresztül 
napi három alkalommal. Spearman korrelá-
ciós (Sp), többszörös regressziós (Mx) és fő 
komponens (PCA) elemzéseket végeztünk 
összehasonlítva a fájdalom- és időjárás-para-
métereket az adott napon, 2 nappal a mérés 
előtt és után, illetve a változások mértékét 
(5 × 12 paraméter). Az analízisekkel kapott 
adatokból egy komplex értéket számoltunk, 
és analizáltuk.
Eredmények – Bár a hőmérséklet fejtette 
ki a legnagyobb hatást a fájdalomérzetre, az 
egyéni különbség igen nagy volt. A fájdalom-
időjárás összefüggés nemcsak az időjárás-
paraméterektől, hanem az elemzés fajtájától 
is függött, így egyénenként különböző mintá-
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Chronic pain is a devastating disease with significant 
deteriorating effects on the quality of life of patients 

and their surrounding relatives. The link between pain 
perception and weather parameters, including tempera-
ture, barometric pressure, humidity, and precipitation, is 
widely recognized1–5. In this context, studies have inves-
tigated several chronic pain conditions including head-
ache6–9 and musculoskeletal pain1, 3–5, 10, with controver-
sial results.

Neuropathic pain, a destructive condition affecting 
the somatosensory nervous system, commonly occurs as 
chronic pain with major impact on quality of life. Ex-
amples of neuropathic pain include trigeminal neuralgia 
(TN) and low back pain (LBP), which might be the signs 
of polyneuropathy11. In addition, diabetic polyneuropa-
thy (DN), a common complication of diabetes, may ap-
pear as a chronic pain condition that is increasingly con-
cerning in parallel with the rapidly increasing prevalence 
of diabetes. 

While the effects of the different weather parameters 
on several physiological and pathophysiological factors 
are well-known10, 12–16, few studies have examined the ef-
fects of weather on neuropathic pain, including DN. Ngan 
et al. analyzed the prospectively collected diary-based 
data of 89 patients with neuropathic pain over a 6-month 
period17 and found that contrary to the patients’ belief, 
Chinook winds were protective against acute exacerba-
tion in neuropathic pain. The authors also reported that 
days with cold temperature were associated with greater 
risk of neuropathic pain exacerbation, while precipita-
tion or humidity did not enhance the pain level. Another 
study found that extreme humidity was a crucial trigger 
for painful DN, providing further evidence of the adverse 
effects of extreme weather in this patient group18. TN, a 
form of neuropathy with intense craniofacial pain attacks, 
can be triggered by various factors19. Although mechani-
cal stimulus is one of the most common triggers of TN, 
atypical triggers such as cold temperatures, strong wind, 

a personalized map for each patient, which 
showed disparate patterns across the study 
participants. Thus, Participants 2 and 5 had 
higher scores for Mx compared to Sp; fur-
thermore, certain factors showed opposite 
direction in their associations with the pain 
level depending on the type of analysis (Sp vs 
Mx). In contrast, P3 had a lower score for Mx 
compared to Sp, which might suggest a low 
level of weather sensitivity on the association 
between the different weather parameters 
in this subject. Furthermore, participants 
P4 and P6 had a very high level of weather 
sensitivity, while P1 had an opposite pattern. 
Regarding the time point-related effects on 
the pain level, most patients were sensitive 
to parameters obtained at the same day or 
two days before, except the P1 subject, who 
had the highest sensitivity to weather para
meters detected two days after.
Conclusion – The present study highlights 
the importance of integrating different 
data analysis approaches to elucidate the 
individual connections between pain and 
most of the weather parameters. In conclu-
sion, complex personalized profiling should 
be considered for the characterization of 
pain–weather associations by applying differ-
ent data analytical approaches, which may 
provide feedback to physicians and patients. 

Keywords: complex analysis, neuropathy, 
pain, weather

zatot adtak mind az egyes analízisek, mind a 
komplex értékek. A P2 és P5 beteg nagyobb 
pontszámot ért el az Mx-, mint az Sp-elem
zéssel, sőt az összefüggés iránya is sok 
esetben ellentétes volt a két elemzésben. 
A P3 egyénben az Sp-elemzéssel kaptunk 
magasabb értéket, ami felveti, hogy az egyes 
időjárás-paraméterek egymásra kevésbé 
gyakoroltak hatást. A P4 és P6 beteg nagyon 
érzékeny volt az időjárás-paraméterekre, míg 
a P1-es egyén ellenkező mintázatot mutatott. 
A vizsgált időpontok tekintetében azt tapasz-
taltuk, hogy a legtöbb beteg az aznapi és az 
azt két nappal megelőző időjárás-paraméte-
rekre volt a legérzékenyebb, kivéve a P1-es 
egyént, akinek a fájdalomszintje a két nappal 
későbbi időjárás-paraméterekkel mutatott 
legnagyobb összefüggést. 
Következtetés – A jelen tanulmány eredmé-
nyei felhívják a figyelmet arra, hogy számos 
környezeti paraméter adatainak integrált 
elemzése megvilágíthatja a fájdalom és az 
időjárás összefüggését egyéni szinten. Ezen 
adatok összetett, egyénre szabott elemzése 
segíthet a hatékonyabb fájdalomterápia 
megtervezésében.

Kulcsszavak: komplex analízis, neuropathia, 
fájdalom, időjárás
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and certain foods are observed in a significant proportion 
of affected patients20, 21. Similarly, LBP is a major cause of 
morbidity with a very diverse group of background22, 23. A 
cohort study investigating the relationship between pain 
intensity and weather conditions over 6 months conclud-
ed that temperature and atmospheric pressure might in
fluence LBP level24, whereas other studies found that only 
wind speed had significant effects on LBP intensity25, 26.

These studies illustrate the contradictory findings and 
the lack of consensus on the relationship between neuro-
pathic pain and specific weather conditions, which might 
be due to interindividual differences. Precision and per-
sonalized medicine aims at the prevention and treatment 
of diseases by considering interindividual variations27. 
The few studies, which have assessed differences in sen-
sitivity to various meteorological factors at individual 
level28, 29, suggest that the association between weather 
and pain might have clinical relevance at the individual 
level due to interindividual variations in sensitivity to the 
meteorological factors.

In the present pilot study, we aimed to examine the 
association of several meteorological factors with the 
level of reported pain at the individual level in patients 
with chronic pain conditions. Based on an earlier study28, 
we included data of terrestrial weather, geomagnetic, 
and solar activities. To evaluate anticipatory and reactive 
responses toward the weather changes, we analyzed not 
only the real-time pain–weather associations (day 0) but 
also the weather parameters two days before (day −2) and 
two days after (day +2) the real-time pain–weather obser-
vations. We also compared changes between days −2 and 
0 (D+2) and between days 0 and +2 (D-2) to assess the 
potential effects of weather changes on pain perception. 

Thus, we evaluated individual pain sensitivity based on a 
total of 60 weather variables. Nonparametric Spearman’s 
correlation (Sp), multiple regression (Mx) analyses, and 
principal component analysis (PCA) were performed to 
evaluate associations between pain and meteorological 
factors, and complex scores were also calculated based 
on the results of various analytic methods to provide spe-
cial maps for each participant.

Methods
Subjects
Seven female participants with chronic pain were re-
cruited in the present study. One patient did not appropri-
ately perform the required data collection; therefore, the 
final analyses included the data of six subjects. The study 
population included three participants with DN accom-
panied with TN or LBP, one participant with LBP, and 
two participants with TN. Information on demographic, 
physical, and psychological characteristics of the partici-
pants were obtained using health-related quality of life 
(short-form-36 [SF-36]) and short-form Beck depression 
inventory (BDI) questionnaires performed at the start of 
the study (Table 1)30. All participants provided written in-
formed consent to be included in the study. The study was 
approved by the University of Szeged Ethics Committee 
for Human Participants (approval no. 156/2020-SZTE).

Pain diaries

For the subjective perception of pain, the participants 
were instructed to use a visual analog scale (VAS) rang-

Table 1. Demographic and clinical characteristics of the study participants

1 2 3 4 5 6 Mean (SD)
Dg DN_TN LBP DN_LBP DN_LBP TN TN  
Age 65 74 38 52 69 33 55 ± 17.0
Duration of pain (month) 10 14 18 108 24 42 36 ± 37.0
Mean VAS 4 7 7 8 4 7 6 ± 1.7
BDI 2 9 6 14 8 7 8 ± 3.9
SF36 Physical functioning 40 35 50 30 90 90 56 ± 27.3
SF36 Physical limitations 100 0 25 0 50 100 46 ± 45.9
SF36 Emotional limitations 100 0 67 0 0 0 28 ± 44.4
SF36 Vitality 75 30 55 35 55 75 54 ± 19.1
SF36 Mental health 84 68 68 56 80 56 69 ± 11.7
SF36 Social functioning 88 88 63 75 63 75 75 ± 11.2
SF36 Bodily pain 70 23 35 33 45 70 46 ± 19.9
SF36 General health 45 15 30 15 25 55 31 ± 16.3

BDI: Beck depression inventory, Dg: diagnosis, DN_TN: diabetic polyneuropathy with trigeminal neuralgia, DN_LBP: diabetic poly-
neuropathy with low back pain, LBP: low back pain, Mean VAS: mean pain value based on a visual analog scale during the study 
period, SD: standard deviation, SF-36: short-form 36, TN: trigeminal neuralgia
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ing from 0 to 10, to describe pain intensity. The partici-
pants completed a 28-day pain diary between May and 
October 2021 by recording the intensity of perceived 
pain three times a day (6 AM, 12 PM, and 6 PM) for a 
total of 78–84 observations per participant.

Weather parameters

Terrestrial weather parameters (Table 2) obtained three 
times/day (6 AM, 12 PM, and 6 PM) were provided by 
the Swiss Meteomatics AG based on the GPS coordinates 
of the residence of the participants. The correspond-
ing mean daily geomagnetic and solar parameters were 
downloaded from the National Oceanic and Atmospheric 
Administration database (Table 2).

Statistical analyses

In the present study, three types of data analyses were per-
formed for all parameters. In the first step, nonparametric 
univariate Spearman’s correlation analysis was performed 
to evaluate the relationships between the 60 distinct weath-
er parameters (5 × 12) and a p value of <0.001 was consid-
ered to indicate statistical significance. Furthermore, this 
analysis was performed to explore the association between 
the pain score and all weather parameters. Multiple regres-

sion analysis was applied where the dependent variable 
was VAS whereas the regressors’ dataset contained the 12 
weather parameters on days 0, +2, and −2, and the differ-
ences between days −2 and 0 (D-2) and between days +2 
and 0 (D+2), separately (5 data set).

Principal component analysis was performed to em-
phasize individual patterns of pain sensitivity in order 
of importance of different weather parameters. For this 
analysis, the following four pain categories were created: 
0, VAS score of 0; 1, VAS score of 1–4; 2, VAS score of 
5–7; 3, VAS score of 8–10. The order of importance was 
performed separately for all 60 parameters and for the 
five datasets (12 × 5).

In the next step the scoring process was performed. 
The following classification with three categories was 
obtained based on the significant correlations identified 
with regression and correlation analyses, depending on 
the direction of the relationship (Table 3). The PCA re-
sults were also classified (Table 3). Based on these cate-
gorizations, total scores were calculated for each weather 
parameter by determining the sum of the absolute values 
of all four analyses at both the study cohort and individ-
ual levels. The possible maximum total score was 8 for 
a single parameter (Tot_single), 96 for all weather pa-
rameters in one time point (Tot_Time) and 480 for all 60 
parameters (Tot_all).

Table 2. Definitions, abbreviations and units for the obtained weather parameters

Parameter Definition Abbreviation Unit
Terrestrial 
Temperature Temperature at 2m height. TEMP oC
Apparent temperature The measure of the human thermal comfort at 2m height. TEMP_A oC
Surface pressure The pressure exerted by the air. PRESS hPa
Humidity The concentration of water vapor at 2m height. HUM %
Total cloud cover The fraction of the sky covered by all the visible clouds. CC_T  %
Effective cloud cover The fraction of the sky covered by all the clouds including not 

visible thin clouds as well.
CC_E %

Precipitation  All liquid and solid water particles that fall from clouds and 
reach the ground. 

PREC mm/h

Geomagnetic
Planetary A index Daily average level of geomagnetic activity. AP Score
Planetary K index Characteristic of the magnitude of geomagnetic storms, derived 

by weighted average of K-indices from a network of 13 geomag-
netic observatories at mid-latitude locations.

KP Score

Solar
Solar Radio Flux The indicator of solar activity at 10.7 cm, as F10.7 cm radio emis-

sions, originates high in the chromosphere and low in the corona 
of the solar atmosphere.

RF Units

Sunspot number Dark areas at the Sun’s photosphere as a result of intense mag-
netic flux pushing up from further within the solar interior. 

SP_Nr Nr

Sunspot area The sum of the corrected area of all observed sunspots, in units 
of millionths of the solar hemisphere.

SP_A Units 



	 Ideggyogy Sz 2024;77(3–4):77–87.	 81

Finally, z-scores were calculated by subtracting the 
mean of all participants to each individual value and di-
viding the results by the standard deviation of the study 
population, based on a recent study 31. Thus, the distri-
bution of the z-scores were determined for the number 
of significant relationships obtained by Sp (Sp_Z), Mx 
(Mx_Z), sum of them (Sum_Z), and total score (Tot_
all_Z) for each participant.

All of the analyses were performed with Statistica soft-
ware (TIBCO Statistica®, 14.01.25; Arlington, VA, USA).

Results
Correlations among the weather parameters
First, we determined the associations among the weather 
parameters and found that the temperature and the ap-
parent temperature at each time point ex-
hibited strong correlation (r > 0.8; same 
day, 2 days before and after; Figure 1). 
Furthermore, the temperature parameters 
exhibited inverse correlations with PRESS, 
CC_T, CC_E, and HUM (see abbreviations 
in Table 2). Surprisingly, the precipitation 
parameters were not correlated with the 
other parameters. The geomagnetic and 
solar parameters, which were significantly 
correlated with few of the other weather pa-
rameters, exhibited significant correlations 
between each other.

Analysis of pain–weather 
relationship at the group level
In the overall cohort, the mean number of 
VAS scores was 82 (489 the total data num-
ber) and the mean pain score was 6 ± 0.1 
(Table 1). The BDI score indicated that one 
participant (participant 4; P4) harbored low 
level depression, whereas the SF-36 indi-
cated high degree of interindividual differ-

ences in quality of life. The correlation analysis revealed 
a significant inverse correlation between the mean VAS 
score and emotional health (p < 0.05) only.

The pain–weather associations evaluated by different 
analytical approaches revealed a higher number of sig-
nificant pain–weather associations with the Sp compared 
to the Mx analyses (27 vs 17; Figure 2A). Furthermore, 
the effects of weather parameters on pain parameters at 
different time points revealed that the weather parameters 
on days 0 and −2 had the highest impact on the pain lev-
el, whereas the changes in weather parameters (D+2 and 
D-2) had the lowest effect (Figure 2B). Thus, Sp and/
or Mx analyses showed that TEMP, TEMP_A, PRESS, 
HUM, SP_Nr, and SP_A were correlated with VAS val-
ues on days 0, −2, and +2. Furthermore, RF influenced 
pain sensation two days later (day +2) whereas SP-Nr 
was negatively correlated with the VAS score two days 
before scoring (day −2); the changes in SP-Nr also had a 
significant influence on pain sensation (Figure 3). PCA 
showed, in agreement with the Sp and Mx results, that 
TEMP and TEMP_A had the highest level of importance, 
and precipitation and KP had the lowest level of impor-
tance. Regarding the changes in TEMP, TEMP_A, and 
CC_E, no significant relationships could be detected by 
Sp and Mx, but the PCA analyses revealed their impor-
tance. No significant sensitivity with any methods to the 
KP was detected at the study cohort level. The Tot_all 
was 100 out of a possible maximum of 480, indicating 
that only approximately 20% effects could be detected by 
all types of analysis, with highest values for the tempera-
ture parameters (Figure 4).

Figure 1. Correlations between the different weather parameters at 
different time points related to the pain level determination and their 
changes. The abbreviations for weather parameters see Table 2. 0, 
same day of pain observation; +2, 2 days after the pain observation; 
−2, two days before the pain observation; D+2, difference between the 
day of pain observation and two days later; D-2, difference between the 
day of pain observation and two days earlier

Table 3. Scoring method for the Sp, Mx and PCA analyses

Score Sp Mx PCA60 PCA12
                                                        Importance order
0 NS NS 11–60 3–12
–1 p < 0.05 p < 0.05
+1 p < 0.05 p < 0.05 5–10 2
–2 p < 0.001 p < 0.001
+2 p < 0.001 p < 0.001 1–5 1

Explanation: –1 and –2, negative; +1 and +2, positive relation-
ships in Sp and Mx analyses.
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Analysis of pain–weather 
relationship of individual 
participants
The analysis of individual pain profiles of 
the participants by the four analytic ap-
proaches revealed important distinctive 
features of the participants, displaying dif-
ferent sensitivities to the various param-
eters (Figures 2–4). The majority of the 
participants were sensitive not only to the 
terrestrial but also some of the geomagnetic 
and solar parameters.

Participant 1

Participant 1 with DN and TN, relatively 
good SF-36 and BDI scores and low pain 
levels, had the same number of significant 
connections obtained by Sp and Mx (8 and 
8), and inverse correlations were detected 
between some temperature parameters and 
the pain level (Figure 2A, 3). The weather 
parameters on days 0 and −2 had the high-
est influence on pain values, whereas the 
changes in weather parameters two days 
later (D+2) had the lowest effect (Figure 2B). The par-
ticipant had no sensitivity to PRESS, PREC, KP, RF, 
or SP_Nr, and only a small number of AP and SP_A 
parameters had significant associations with the pain 
level. PCA revealed that besides the temperature pa-
rameters, the HUM and cloud conditions had an im-
portant role in the VAS score, whereas the geomagnetic 
and solar parameters had no significant effect (Figure 
3). Therefore, the Tot_single scores were high for the 

temperature parameters whereas almost all the geomag-
netic and solar parameters had 0 T_single score, and the 
Tot_all value was 52 (Figure 4). All types of z-scores 
(Sp_Z, Mx_Z, Sum_Z, and Tot_all_Z) indicated that the 
level of connections between the weather parameters 
and pain levels was lower in this participant compared 
to that observed at the study cohort level and that this 
phenomenon was observed for all types of scores (Fi­
gure 5).

Figure 2. A Distribution of the number of significant correlations determined using Spearman’s correlation (Sp), 
multiple regression (Mx), sum of Sp and Mx (Sum) for each participant (P1-P6) and the whole group (All). B Distribu-
tion of the Tot_time scores (max: 96) for all 12 weather parameters detected at indicated time points 0, same day of 
pain observation; +2, 2 days after the pain observation; −2, two days before the pain observation; D+2, difference 
between the day of pain observation and two days later; D-2, difference between the day of pain observation and two 
days earlier

A B

Figure 3. Distribution of significance of different parameters obtained 
with different analytic methods at indicated time points for the whole 
group (All) and for each participant (P1-P6). The abbreviations for 
weather parameters see Table 2. 0, same day of pain observation; +2, 
2 days after the pain observation; −2, two days before the pain obser-
vation; D+2, difference between the day of pain observation and two 
days later; D-2, difference between the day of pain observation and two 
days earlier
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Participant 2

Participant 2, with LBP, slightly impaired SF-36 and BDI 
scores and high pain levels, had a higher number of sig-
nificant effects by Mx than with Sp (15 vs 6; Figure 2A). 
The weather parameters on day 0 had the highest influence 
on the pain values, whereas changes in weather parameters 

(D+2 and D-2) had the lowest one (Figure 
2B). She had no significant sensitivity to 
PREC, AP, and SP_Nr, whereas few sig-
nificant effects were detected with PRESS, 
CC_E, RF, and SP_A parameters (Figure 
3). Furthermore, TEMP_A, PRESS, HUM, 
KP, and SP_A exhibited inverse correlations 
with the pain level. PCA indicated that tem-
perature parameters and HUM had a signifi-
cant influence on the pain level. The Tot-all 
score was relatively low (53) in this par-
ticipant (Figure 4). The examination of z-
scores showed that the level of connections 
between the weather parameters and VAS 
values was lower in this participant com-
pared to that observed at the study cohort 
level for Sp_Z and Tot_all_Z, but higher for 
Mx_Z values (Figure 5).

Participant 3

Participant 3 with DN and LBP had slight-
ly altered SF-36 and BDI scores and high 
pain levels. In contrast to that observed at 
the study cohort level, the detected number 
of significant effects was much higher with 
Sp than with Mx (23 vs 4), which included 
the solar parameters as well (Figures 2A, 
3). The weather parameters on day 0 had 
the highest influence on the pain values, 
whereas changes in weather parameters 
(D+2 and D-2) had the lowest effect (Fi­
gure 2B). None of the cloud conditions 
and few PRESS, HUM, PREC, AP, and KP 
parameters had an impact on pain scores. 
PCA revealed the significant influence of 
not only temperature parameters, but also 
the HUM, RF, SP-Nr, and SP_A parameters 
on the pain level. Therefore, the Tot_single 
scores were relatively high for the RF and 
SP besides the temperature parameters, 
and the Tot-all score was also relatively 
high (68) (Figure 4). The examination of 
z-scores indicated that the level of connec-
tions between the weather parameters and 
pain levels was lower in this participant 
compared to that observed at the study co-
hort level for Mx_Z only (Figure 5).

Participant 4

Participant P4 with DN and LBP had relatively good SF-
36 and BDI scores and low pain levels. In this partici-
pant, the number of significant connections detected by 

Figure 4. Distribution of the Tot_single score (max. 8) of different 
weather parameters for the whole group (All) and for each participant 
at indicated time points. The abbreviations for weather parameters see 
Table 2. 0, same day of pain observation; +2, 2 days after the pain 
observation; −2, two days before the pain observation; D+2, difference 
between the day of pain observation and two days later; D-2, difference 
between the day of pain observation and two days earlier

Figure 5. Distribution of the z-scores for Spearman’s correlation ana
lysis (Sp_Z), multiple regression analysis (Mx_Z), sum of them (Sum_Z), 
and for the total score (Tot_all_Z) collected from all the weather para
meters in each participant (P1–P6)
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Sp and Mx were comparable (14 and 11, respectively; 
Figure 2A). The weather parameters detected at different 
time points had similar influence, except the changes two 
days later (D+2), which had the lowest number of signifi-
cant relationships (Figure 2B). The pain levels showed 
inverse correlations with several parameters (Figure 3), 
and only few of the HUM, cloud, PREC, AP, and KP pa-
rameters had significant relationship with pain level. PCA 
revealed the importance of not only the temperature but 
also the solar parameters; therefore, the Tot_single scores 
were relatively high for these parameters, and the Tot_all 
score was also high (65) (Figure 3, 4). Furthermore, the 
level of connections between the weather parameters and 
pain levels was higher in this participant compared to that 
observed at the study cohort level for all types of z-scores 
(Figure 5).

Participant 5

Participant 5 with TN had moderately lower SF-36 and 
BDI scores and high pain levels. The number of signif-
icant effects determined with Mx was higher than that 
determined with Sp (13 vs. 6; Figure 2A). The weather 
parameters obtained two days after VAS recording had 
the highest influence, whereas the other time points or 
changes between the days (D-2 or D+2) had a similar, but 
lower degree of influence on the pain level (Figure 2B). 
Some of the temperature, PRESS, HUM, AP, RF and 
SP_Nr parameters exhibited inverse correlations with the 
pain levels, whereas no sensitivity could be observed to 
the PREC and KP parameters (Figure 3). The Tot_single 
scores were relatively low for most of the parameters, 
except for the temperature parameters; therefore, the 
Tot_all score was also low (56; Figure 4). The analysis of 
z-scores indicated that the level of connections between 
the weather and pain parameters was lower in this partici-
pant compared to that observed at the study cohort level 
for Sp_Z and Tot_all_Z scores but higher number for Mx 
values (Figure 5).

Participant 6

Participant 6 with TN had relatively normal SF-36 and 
BDI scores, but high pain levels, and a similar num-
ber of significant connections were found by Sp and 
Mx analyses (12 and 11, respectively; Figure 2). Re-
garding the effects of the weather parameters detected 
at different time points, changes in weather parameters 
(D+2 and D-2) had the lowest influence on the pain 
level (Figure 2B). She had no sensitivity to any of the 
HUM, PREC and KP parameters, whereas some of the 
temperature, CC_T, AP, RF and SP-Nr parameters were 
inversely correlated with the pain level (Figure 3). PCA 
revealed the importance of the temperature, cloud, and 

SP_A parameters. The distribution of the Tot-single 
scores revealed high values for the temperature and 
SP_A parameters, and the Tot_all score was also rela-
tively high (62; Figure 4). The examination of z-scores 
indicated that all four z-scores were closest to the mean 
z-scores of the study cohort (Figure 5).

Discussion
The present study including the collection and analyses 
of a wide array of data from six participants with chronic 
pain conditions revealed the significant interrelationships 
between several weather parameters and pain levels, with 
high level of interindividual differences in the direction, 
in their time-point-related connection and also depending 
on the analytical method. The temperature parameters 
had a high impact in most participants, while the precipi-
tation had the lowest level of influence on pain sensitiv-
ity. The majority of the participants were also sensitive to 
the terrestrial magnetic and solar factors, suggesting that 
the most available types of parameters may be important 
for the characterization of pain–weather associations. 
Not only the real-time data on day 0 but also those from 
two days before and after the evaluation of pain levels 
revealed several relationships, whereas the calculated 
changes in weather parameters (D-2 or D+2) showed 
moderate effects. Participants 2 and 5 had higher scores 
for Mx compared to Sp; furthermore, certain factors 
showed opposite direction in their associations with the 
pain level depending on the type of analysis (Sp vs Mx). 
In agreement with earlier studies29, our findings suggest 
that the multiple connections among the different weath-
er parameters might have high impact, thus, the effect of 
one meteorological factor on pain perception depends on 
other meteorological factors in some subjects. In con-
trast, P3 had a lower score for Mx compared to Sp, which 
might suggest a low level of sensitivity on the association 
between the different weather parameters in this subject. 
Furthermore, participants (P4 and P6) with only positive 
z-scores may indicate a very high level of weather sen-
sitivity, while P1 had an opposite pattern. Regarding the 
time point-related effects on the pain level, most patients 
were sensitive parameters obtained at the same day or 
two days before, except the P1 subject, who had the high-
est sensitivity to weather parameters obtained two days 
after. Surprisingly, the changes in the weather parameters 
had low impact in most cases.

Personalized medicine considers individuals’ distinc-
tive physical, genetic, and sociodemographic character-
istics to develop and implement individually planned 
feasible treatments with efficacy. The high level of in-
terindividual variability in pain sensitivity may be due 
to not only differences in age, sex, ethnicity, genetics, 
and psychosocial variables but also environmental fac-
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tors, including weather parameters2, 32. The large hetero-
geneity in the weather sensitivity might complicate the 
characterization of the associations between weather and 
pain33, but only few studies have conducted detailed indi-
vidual evaluation of pain responses to meteorological pa-
rameters28, 29. Smedslund et al. assessed the associations 
between pain and 13 weather variables the day before 
and the day of the reported pain in 36 patients with rheu-
matoid arthritis28. In agreement with our results, the in-
dividual level analyses revealed several significant rela-
tionships in most patients; however, the patients differed 
in the variables they responded to and in the direction 
of the relationship. Another study evaluated the individ-
ual pain level in seven patients with chronic masticatory 
muscle pain based on hourly evaluated pain level and 
three meteorological parameters (temperature, pressure, 
and humidity)29. In spite of the few investigated param-
eters, they also observed high level of individuality in the 
weather-pain associations. We suggest that our paradigm, 
performing four types of analyses with a high number of 
weather parameters at different time points, might pro-
vide a complex individual pattern of pain-weather rela-
tionship.

Some studies clustered subjects in subgroups based 
on their response to weather parameters after prelimi-
nary individual analyses34–39. One study, in which 333 
patients were clustered in subgroups based on their cor-
relation parameters, indicated that the symptoms of pa-
tients were, to a minimal extent, differentially influenced 
by weather conditions including temperature, sunshine 
duration, precipitation, pressure, and humidity38. The 
analyses in two subgroups of 48 patients with fibromyal-
gia involving 3 meteorological parameters (temperature, 
pressure and humidity) revealed that increased pressure 
was associated with decreased pain levels in 83% of the 
patients. Furthermore, stress levels did not change in par-
allel with increased pressure in this subgroup, whereas 
the subgroup of patients with the opposite response to 
pressure reported increased stress in parallel with elevat-
ed pressure36. These results suggest that individual fac-
tors related to emotional status might be associated with 
responsiveness to changes in barometric pressure. The 
latest analysis of 6850 participants with chronic pain, ob-
taining four weather parameters (temperature, pressure, 
wind speed and humidity) found that most participants 
(72.5%) could be categorized as weather-sensitive based 
on the presence of sensitivity to a single weather param-
eter with highly distinct degree and direction34.

Overall, these data indicate that given the large vari-
ation in personal sensitivity to meteorological param-
eters, the connection between weather and pain might 
have clinical relevance at the individual level. The weak 
correlations observed at the population level might be at 
least partially due to the sensitivity of subjects with op-

posite responses; however, the different degrees or types 
of pain states might also contribute to this phenomenon. 
Unfortunately, most studies conducted to date involved 
only a small number of weather parameters or evalua-
tions at only one-time point performed the same day. 
Although we were not able to perform stratification of 
the patients based on the pain-weather relationship, due 
to the small cohort size, our findings suggest that future 
studies should integrate several data analysis models to 
obtain more reliable outcomes. More effective pain self-
management can be developed with accurate predictive 
models. Although chronic pain cannot be cured, avoiding 
exposure to weather triggers can minimize the negative 
effect of pain on quality of life. For example, identify-
ing the specific pain–weather associations two days be-
fore the pain event may aid in the planning of prompt 
therapeutic intervention whereas identifying the specific 
pain–weather associations two days after the pain event 
may offer predictions on changes in weather parameters. 
However, the weather forecast can provide information 
for at least the next two days, which can aid in the plan-
ning of improved approaches for pain therapy. These 
promising findings also propose new prospects for preci-
sion medicine in patients with chronic pain syndromes.

The main strength of this study is the application of a 
combination of different types of analyses to build a total 
score, which can be considered as a basis for the predic-
tion of individual sensitivity to different weather parame-
ters. However, several further environmental parameters 
could have been involved, including the air pollution, 
heatwaves or special wind conditions15, 40. The data were 
limited by the cohort size and the short study duration, 
which might have influenced the prediction performance. 
Unfortunately, it was very difficult to recruit patients with 
similar characteristics and appropriate activity for record-
ing their pain levels three-times a day for four weeks. The 
present study was based on self-reports on pain intensity, 
which might have also dampened the reliability of the 
data. There is also room for improvement in handling the 
importance of variables. For example, different machine 
learning-based pattern recognition approaches should be 
considered as promising alternatives to traditional statis-
tical methods.

Conclusion
The effect of meteorological factors on pain sensitivity 
raises important questions regarding optimizing medical 
resources. In agreement with earlier studies, the findings 
of the present study confirm the importance of personal-
ized analysis of special weather triggers, which can fa-
cilitate the reliable prediction of pain exacerbation. The 
detailed and complex personalized analyses of data may 
provide feedback to physicians and patients for provid-
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ing weather-dependent therapy. The present study also 
highlights the importance of integrating different data 
analysis approaches to elucidate the individual connec-
tions between pain and most of the weather parameters.

STATEMENTS AND DECLARATIONS – No specific financial 
support was available for this study. Declarations of inter-
est: none.
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A nyelészavar sok idegrendszeri betegség tünete, je-
lentős kockázatot jelent a kedvezőtlen kimenetelre. En-
nek ellenére csak az utolsó 10 évről mondható el, hogy 
a neurológiában kiemelt figyelem fordult a dysphagia 
felé. Azóta sokkal többet tudunk felismeréséről, szö-
vődményeiről. Az eredményes munka érdekében a 
neurológiának kapcsolatot kellett keresnie más szak-
területekkel, de utóbbiaknak is az ideggyógyászattal. 
Ez a felismerés adta a gondolatot, hogy a Horányi Béla 
Klinikai Idegtudományi Társaság hátterét felhasználva, 
annak keretein belül dysphagiával foglalkozó szekciót 
hozzunk létre a téma iránt elkötelezett szakemberek-
kel. A Társaság meghívását számtalan, a neurológia 
mellett más szakterületen elismert szakember fogadta 
el. A Horányi Társaságnak alapításától kezdve ars poe-
ticája, hogy hidat épít részterületek között, így a szek-
ció munkája jól illik ebbe a hitvallásba. Célul tűztük ki 
a dysphagiakutatás, a táplálásterápia jelentőségének 
széles körű ismertetését, a tudományos tevékenység 
serkentését. Megfogalmazódott az igény szoros kap-
csolat kiépítésére az egyetemi képzőhelyekkel, a már 
működő oktatói és tudományos együttműködés révén 

kiemelten a Semmelweis Egyetem Egészségtudományi 
Kar tanszékével (hang-, beszéd- és nyelésterápiás kép-
zés), a négy orvosegyetem témában érintett klinikáival. 
Igyekszünk nemzetközi kapcsolatot létrehozni az euró-
pai, hasonló profilú társaságokkal, egyesületekkel (pél-
dául European Society for Swallowing Disorders, ESSD). 
A szekció operatív irányítására dr. Óváry Csaba, dr. Né-
meth Mariann, dr. Szabó Edina, dr. Fent Zoltán és Gáspár 
Nikolett Erzsébet kapott felkérést, munkájukat a Horányi 
Társasággal, illetve annak vezetőségével együtt végzik. 
Tervként fogalmazódott meg az első tudományos ülés 
megtartása 2024 őszén. Kérünk minden érdeklődőt, 
hogy keresse Társaságunkat, ha a szekció munkájához 
csatlakozni kíván. Szeretnénk sokak együttműködésé-
re támaszkodni.
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Háttér és cél – Az arteria centralis retinae 
okklúzió (ACRO) eddigi konzervatív terápiái 
limitált hatékonyságúak, szemészeti osztályo-
kon történtek, ahogyan az egységes proto-
koll nélküli etiológiai vizsgálatok is. Pedig az 
ACRO a központi idegrendszeri ischaemiás 
stroke analógiájának tekinthető, így a szisz-
témás thrombolysis és a multidiszciplináris 
ellátás hasonlóan hatékony lehet. Emiatt 
2022 májusa óta a Semmelweis Egyetemen 
klinikai vizsgálat keretében a 4,5 órán belül 
diagnosztizált ACRO thrombolysiskezelését 
és etiológiai vizsgálatait végezzük egységes 
protokoll alapján. Vizsgálatunk célja a sze-
mészeti, nem protokoll szerinti, és a multi-
diszciplináris, protokoll szerinti ACRO-ellátás 
összehasonlítása.
Módszerek – Áttekintettük a 2013 és 2022 
között a Szemészeti Klinikán ACRO-val kon-
zervatívan és 6 órán belül paracentesissel is 
kezelt betegek látásélesség-változását, fel
lelhető neurológiai és cardiovascularis vizs­
gálatainak eredményeit, valamint a thrombo
lysisprojekt keretében ellátott betegeket.
Eredmények – A 78 nem protokoll szerinti 
ellátásban részesülő betegnél látásjavulást 
természetes lefolyás esetén 37%, konzervatív 
kezelés mellett 47%, paracentesissel 47%-nál 
láttunk. Szignifikáns carotisstenosis négy, 
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disciplinary management of central  
retinal artery occlusion in comparison 
with traditional ophthalmological  
treatment options  
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Background and purpose – The manage-
ment of central retinal artery occlusion 
(CRAO) has long been conservative therapy 
with limited efficacy carried out in ophthal-
mology departments together with etiolo
gical investigations lacking a standardised 
protocol. However, CRAO is analogous to 
ischemic central nervous system stroke and 
is associated with increased stroke risk, thus, 
systemic thrombolysis treatment and multi-
disciplinary management can be beneficial. 
Since May 2022, at Semmelweis University 
CRAO patients diagnosed within 4.5 hours 
are given intravenous thrombolysis therapy 
and undergo etiologic workup based on 
current stroke protocols. Here we report 
our experience with the multidisciplinary, 
protocol-based management of CRAO in 
comparison with former non-protocol based 
ophthalmological conservative treatment.
Methods – We reviewed CRAO patients’ 
data treated conservatively and with para-
centesis within 6 hours at the Department 
of Ophthalmology between 2013 and 2022 
including changes in visual acuity, neurolo
gical and cardiovascular findings compared 
to those in the thrombolysis project. 
Results – Of the 78 patients receiving non-
protocol care, visual improvement was seen 
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Az arteria centralis retinae okklúziója 
(ACRO) hirtelen, egyoldali, fájdal-

matlan látásromlást okoz. A szemfenéki 
képre jellemző a retina diffúz oedemája, 
szakadozott véroszlop az artériákban, cse-
resznyepiros folt a sárgafolt (macula lutea) 
területében (1. ábra). Az arteria centralis 
retinae az arteria ophthalmica ága, ami az 
arteria carotis interna első leágazása. Elzáró-
dása az esetek 95%-ában thromboemboliás 
eredetű, kisebb százalékban áll vasculitis, 
azon belül is óriássejtes arteritis a háttér-
ben. Az ACRO definíció szerint központi 
idegrendszeri infarktus, ischaemiás stroke1, 

2. A stroke kezelése során a cél az érintett 
idegrendszeri terület minimalizálása, a le-
hető legnagyobb terület bevonása újra az 
artériás keringésbe. 

A retina esetében olyan biomarker, 
mint a koponya-képalkotón a penumbra, 
ami jelzi a megmenthető neuralis szövet mennyiségét, 
jelenleg nem ismert. Ezért a hagyományos szemésze-
ti terápiák célja az embolus mikrofragmentációjának 
elősegítése, valamely perifériás érágba történő sodrása 
volt, amit az intraocularis nyomáscsökkenés által ki-
váltott retinalis perfúziós nyomásemelkedés válthat ki. 

Ez az alapja a konzervatív kezelés során alkalmazott 
szemnyomáscsökkentő cseppeknek, szisztémásan indí-
tott vízhajtó kezelésnek, és az elülsőcsarnok-punkciónak 
(paracentesis, 2. ábra) is. Emellett a bulbusmasszázs és a 
különböző keringésjavító infúziós kezelések szerepelnek 
jelenleg a kezelési lehetőségek között3, 4.

carotisdissectio egy, cardialis emboliaforrás 
hat, óriássejtes arteritis egy esetben igazo-
lódott; endarterectomián két beteg esett 
át. A protokoll szerinti klinikai vizsgálatba 
négy, időablakon belüli betegből három 
egyezett bele, náluk thrombolysis történt. 
Két betegnek javult a visusa, két betegnél 
szignifikáns carotisstenosis igazolódott, és 
endarterectomián estek át, egy betegnél 
novum pitvarfibrilláció miatt antikoagulálást 
kezdtünk.
Következtetés – A terápiás időablakon 
belül jelentkező ACRO-betegek ritkák, a 
thrombolysis hatásosságának megítéléséhez 
nagyobb betegszám szükséges. Az egységes 
vizsgálati protokoll azonban egyértelműen 
elősegíti az etiológiai diagnózist, így a to­
vábbi, akár súlyosabb formában jelentkező 
thromboemboliás szövődmények megelő-
zését.

Kulcsszavak: arteria centralis retinae  
elzáródás, stroke, thrombolysis,  
paracentesis

in 37% with natural course, 47% with con-
servative treatment and 47% with paracen-
tesis. Four patients had significant carotid 
stenosis (2 underwent endarterectomy),  
1 carotid dissection, 6 cardioembolism and 
1 giant cell arteritis. Of the 4 patients within 
4,5 hours, 3 gave their consent to the clinical 
trial and were treated with thrombolysis and 
underwent a full etiological assessment.  
2 patients had improved visual acuity,  
2 patients had significant carotid stenosis 
and underwent endarterectomy, 1 patient 
was started on anticoagulation for newly 
diagnosed atrial fibrillation.
Conclusion – CRAO patients presenting 
within 4,5 hours are rare and more patients 
are needed in our study to establish the 
efficacy of thrombolysis. However uniform 
protocollized evaluation helps identifying 
embolic sources thus, avoiding further and 
potentially more serious thromboembolic 
events.

Keywords: central retinal artery occlusion, 
stroke, thrombolysis, anterior chamber 
puncture

1. ábra. Elülsőcsarnok-punkció (paracentesis). Cornealis sebzést kö
vetően a szem elülső csarnokából kevés csarnokvíz kerül lebocsátásra
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Az utóbbi évek nemzetközi ajánlásai szerint a közös 
kóreredet okán a központi idegrendszer, a gerincvelő 
vagy a retina sejtjeinek ischaemiás eredetű infarktusa 
hasonló elvek mentén kezelhető4. Az elérhető kezelési 
módok összehasonlítására évtizedekig nem volt mód. 
Mivel az ACRO – még napjainkban is – sokszor későn 

kerül diagnosztizálásra, így nem találunk az 
irodalomban nagy esetszámú, randomizált 
kutatást, ami a különböző kezelési formá-
kat tudományos alapossággal hasonlítaná 
össze. Az utóbbi években született néhány 
összehasonlító metaanalízis, amelyek alap-
vetően kérdőjelezték meg a hagyományos 
kezelési formák létjogosultságát. Schrag 
és munkatársai 2015-ben publikált, több 
száz beteg adatait összehasonlító tanulmá-
nyukban arra a meglepő következtetésre 
jutottak, hogy a hagyományos kezelési for-
mák közül a paracentesis jelentősen kisebb 
mértékű látásjavulást eredményezett, akár 
a szemnyomáscsökkentő cseppkezeléssel, 
akár a természetes lefolyással összeha-
sonlításban5. Ugyanez a tanulmány, illetve 
2020-ban ugyanettől a munkacsoporttól 
megjelent másik, 238 beteg adatait elemző 
metaanalízis is a 4,5 órán belül megkezdett 
intravénás thrombolysiskezelés esetében 
talált nagyobb arányú klinikailag szignifi-
káns látásjavulást5, 6. Ez utóbbi metaanalízis 
beteganyagában minden esetben alteplase 
volt a thrombolyticum, és nem fordult elő 
vérzéses komplikáció6.

Az American Heart Association 2021-ben 
kiadott hivatalos állásfoglalása szerint mivel 
az ACRO kimeríti az ischaemiás stroke defi-
nícióját, a terápiás megfontolások is hasonló-
ak lehetnek, ezért az intravénás thrombolysis 
megfontolandó ACRO esetén, amennyiben 
nincs kontraindikációja, és a beteg a kezelés-
be beleegyezik4. A thrombolysissel elérhető 
artériás rekanalizáció esélye kisebb lumenű 
erek esetében magasabb. Az a. centralis re-
tina átmérője (körülbelül 160 µm) alapján 
ideális célpontja lehet a thrombolysisnek7. 
A rekanalizáció elvégzésének azonban több 
abszolút és relatív kizárási kritériuma van, 
emiatt nem minden beteg alkalmas erre a 
terápiára2. 

Az említett metaanalízisek, amik a jelen-
legi terápiás ajánlások alapját is képezik, 
kifejezetten rossz eredményt tulajdonítanak 
a „hagyományos” kezelési formának. Az 
alacsonyabb hatékonyság mellett hangsú-
lyozzák a szövődményeket (infekció, vér-
zés, a lencsetok szakadása). Ezért, és mert 

a thrombolysiskezelés ma még kevés helyen elérhető, 
szükséges az idáig alkalmazott terápiás lehetőségek ha-
tásfokának ismerete saját gyakorlatunkban.

Az ACRO hátterében megbújó rizikófaktorok jelen-
tősen növelik egy újabb stroke bekövetkezésének koc-
kázatát8. Az ismételt stroke és az abból adódó betegség-

2. ábra. Arteria centralis retinae elzáródás szemfenéki és OCT-képe. 
A. Akut szakaszban jellemző tünet a szakadozott véroszlop az artériák-
ban, a diffúzan oedemás retina a hátsó póluson, illetve a cseresznye
piros folt a macula lutea területén. B. A diagnóziskor készült OCT-fel
vételen diffúzan oedemás neuroretina látható. C. Három hónappal 
később, amennyiben a retinalis keringés rövid időn belül nem áll helyre, 
megfigyelhető a retina rétegeinek atrófiája

A

B

C
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teher jelentősen csökkenthető a már lezajlott érelzáródás 
hátterében lévő okok feltérképezésével és egyénre sza-
bott szekunder prevenciós stratégiával9. Ezért indokolt 
ezeknél a betegeknél minden esetben a koponya képal-
kotó vizsgálata, a nyaki nagyerek képalkotó vizsgálata 
(carotis-Doppler-ultrahang vagy CT-angiográfia, vagy 
MR-angiográfia), és cardialis emboliaforrás rutinszerű 
keresése (24 órás Holter-EKG, szívultrahang)2. Emellett 
laboratóriumi vizsgálatok szükségesek, melyek az eset-
leges metabolikus vagy hematológiai eltéréseket szűr-
hetik ki2. Korábban azt, hogy ezek a vizsgálatok meg-
történtek-e – egyértelmű irányelv hiányában –, a helyi 
kórházi gyakorlat és a vizsgálatok elérhetősége határoz-
ta meg, és meglehetősen nagy változatosságot mutatott. 
Az újabb stroke-ajánlások, melyek a retina infarktusát 
egyértelműen az ischaemiás stroke definíciójába foglal-
ják, egyértelmű irányt mutatnak a szükséges vizsgála-
tokhoz is4.

Tanulmányunk célja, hogy 10 év (2013–2022) adatai
nak elemzésével képet kapjunk arról, hogy a Semmel-
weis Egyetem Szemészeti Klinikáján az arteria centralis 
retinae elzáródása során rutinszerűen alkalmazott ke-
zelések hogyan befolyásolták a betegek látásélességét. 
Megvizsgáltuk, hogy a hospitalizált betegek esetében 
milyen vizsgálatok történtek, azok mennyiben szolgálták 
a cardiovascularis rizikófaktorok feltérképezését. Ezen 
felül összegezzük a Semmelweis Egyetemen 2022-ben 
indult, az akut arteria centralis retinae elzáródás intravé-
nás thrombolysiskezelését célzó kutatás első eredménye-
it és tapasztalatait.

Módszerek
Retrospektív vizsgálatunkba azon betegeket vontuk be, 
akik 2013. január és 2022. május között a Szemészeti 
Klinikán megjelentek, ambuláns vizsgálatban vagy fek
vőbeteg-ellátásban részesültek, és akiknél az arteria cent
ralis retinae elzáródás diagnózis igazolódott: a Medsol 
rendszerben a H3410 BNO-kód (Arteria centralis retinae 
elzáródása – Ideghártya ereinek elzáródása a szemen) 
rögzítésre került. 

A szemfenéki fotó Zeiss Clarus 700 ultraszéles látó-
szögű funduskamerával (Carl Zeiss Meditec AG, Jéna, 
Németország), az OCT-felvétel Optovue Avanti-XR OCT 
készülékkel készült (OptoVue, Fremont, CA, USA).

Az „Akut arteria centralis retinae elzáródás intravénás 
thrombolysiskezelése” prospektív vizsgálat 2022 máju-
sában indult, és jelenleg is zajlik a Semmelweis Egyetem 
Szemészeti, Neurológiai, Sürgősségi Orvostani és Orvosi 
Képalkotó Klinikáinak együttműködésével. A vizsgálat 
tervezése és folytatása a Helsinki Deklarációban foglal-
taknak megfelelően történt. A vizsgálat a Semmelweis 
Egyetem Regionális, Intézményi Tudományos és Kuta-
tásetikai Bizottságának engedélyével rendelkezik (enge-
dély száma: SE-RKEB 89/2022.). 

A vizsgálatban részt vevő betegek – miután az arteria 
centralis retinae elzáródását a Szemészeti Klinika szak-
orvosa diagnosztizálta – haladéktalanul a Sürgősségi 
Orvostani Klinikára kerültek. Ott a koponya-képalkotó 
(CT/CT-angiográfia vagy MR/MR-angiográfia/MR-per
fúzió) és laboratóriumi vizsgálatokat követően, amennyi
ben a thrombolysis nem volt ellenjavallt, és a beteg 
beleegyezett, a tünetkezdettől számított 4,5 órán belül 
intravénás thrombolysist kezdtünk. A thrombolysis in-
dikációját a Neurológia Klinika szakorvosa állította fel, 
az intravénás thrombolyticum minden esetben alteplase 
volt. Az indikáció felállítását meghatározó szempontok 
és kritériumrendszerek, valamint a thrombolyticum ada-
golási módja arteria centralis retinae elzáródás esetén 
megegyezett az akut ischaemiás stroke esetén alkalma-
zott thrombolysiskezelésnek az aktuális irányelvekben 
megfogalmazott kritériumrendszerével és ajánlásával1, 2. 
A thrombolysisben részesült betegek a Neurológiai Kli-
nikára kerültek további szoros megfigyelésre, 24 órás 
agyi képalkotó kontrollra és etiológiai vizsgálatokra, va-
lamint szemészeti kontrollvizsgálatuk is történt a lysist 
követő napon, illetve egy hónappal később.

Eredmények
A Semmelweis Egyetem Szemészeti Klinikáján 2013. 
január és 2022. május között 78 beteg jelentkezett egy-
oldali akut fájdalmatlan látásromlással, melynek hát-
terében arteria centralis retinae okklúziót vagy arteria 
ophthalmica okklúziót diagnosztizáltunk. A betegeket 
– a tünetkezdettől eltelt idő figyelembevételével – há-
rom csoportba soroltuk (1. táblázat). Az első csoportba 

1. táblázat. ACRO-val diagnosztizált betegek számának 
alakulása az SE Szemészeti Klinikán. 2013. január és 
2022. május között diagnosztizált ACRO-betegek 24 órán 
túli (természetes lefolyás), 6–24 óra közötti (konzervatív 
terápia), illetve 6 órán belüli tünetkezdettel (paracen
tesiscsoport) 

Természetes lefolyás 27

javult 10 37%

romlott 7 26%

nem változott 10 37%

Konzervatív terápia 13

javult 6 47%

romlott 3 23%

nem változott 4 30%

Paracentesis 38

javult 18 47%

romlott 7 18%

nem változott 13 34%
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sorolt betegek 24 órán túli tünetkezdettel jelentkeztek, 
szemészeti terápiában nem részesültek. A második cso-
portba a 6 órán túli, de 24 órán belüli tünetkezdettel je-
lentkező betegeket soroltuk, akik konzervatív terápiában 
részesültek, ez szemnyomáscsökkentő cseppkezelést és 
keringésjavító céllal adott szisztémás gyógyszeres keze-
lést (jellemzően piracetamtartalmú készítmény) jelen-
tett. A harmadik csoportban a betegek a tünetkezdettől 
számított 6 órán belül jelentkeztek vizsgálatra, az ő érin-
tett szemükön paracentesist is végeztünk a konzervatív 
kezelés mellett. Ezen csoport betegei hospitalizációra 
kerültek, a mikrocirkuláció javítását célzó szisztémás 
kezelést infúzióban kapták, illetve elindultak általános 
vizsgálataik. 

Összehasonlítottuk a beteg látásélességét a diagnózis 
felállításakor, illetve egy hónappal később. A 3. ábra 
diagramja azt mutatja, hogy a betegek milyen arányban 
tapasztaltak változást a látásukban. Ez alapján – pusztán 
a százalékos megoszlást figyelembe véve – a konzerva-
tív terápia mellett végzett paracentesis nem változtatott 
érdemben a végkimenetelen a konzervatív terápiával 
összehasonlítva (javulás 47%-os, illetve 46%-os arány-
ban). Lange és munkatársai 2009-es publikációja óta10 
a kézmozgáslátásról az ujjolvasási képességre változott 
visust is klinikailag szignifikáns látásváltozásnak köny-
velik el a tanulmányok, bár ezek a látásélességek a bete-
gek számára nem jelentenek olvasási képességet. Ezért 
megvizsgáltuk, hogy hány esetben fordult elő, hogy 
kézmozgáslátás vagy ujjolvasás mértékű látásélességről 
olyan mértékű javulás történt, hogy az a visusvizsgáló 
táblán mérhető volt. Ezzel az úgynevezett „táblavisus” 
mértékű olvasási képességgel kívántuk megkülönböztet-
ni azokat a betegeket, akiknél a centrális látás olyan je-
lentős mértékben javult, hogy 5 méterről a látásvizsgáló 
tábla elemeit (optotypek) olvasni tudták. A vizsgált be-
tegcsoportokban csak a paracentesisen is átesett betegek 

körében fordult elő ilyen mértékű javulás, 11 esetben, 
ami a paracentesisesetek 29%-a. Csak ebben a csoport-
ban fordult elő olyan mértékű rosszabbodás a látáséles-
ségben egy esetben, hogy a 0,1-es táblavisus ujjolvasásra 
csökkent. A paracentesisnek az irodalomból ismert szö-
vődményei közül (infekció, vérzés, lencsetok ruptúrája) 
egy sem fordult elő. 

A hospitalizált betegcsoport vizsgálatai követhetők az 
egyetemi adatbázisból, ezért megvizsgáltuk, hogy kórhá-
zi bentfekvésük alatt milyen vizsgálatok történtek, azok 
mennyiben voltak célirányosak és következetesek, és 
mennyiben segítették az etiológia tisztázását. A vizsgált 
időszakban 40 beteget hospitalizáltunk arteria centralis 
retinae okklúzió diagnózissal (egy beteget a Neurológiai 
Klinikán, egy beteget a Belgyógyászati Klinikán, 38 be-
teget a Szemészeti Klinikán), ebből 38 beteg érintett sze-
mén paracentesist végeztünk, egy beteg fiatal életkora 
miatt, egy beteg pedig második szemes érintettsége miatt 
került intézeti felvételre. A 2. táblázat tartalmazza ös�-
szefoglalóan az eredményeket. Koponya-képalkotó vizs-
gálat 11 esetben történt (27,5%). Ezek közül egy esetben 
friss ischaemiás laesiókat, vasculitisre utaló eltéréseket, 
egy esetben szubakut ischaemiás laesiókat, négy esetben 
krónikus ischaemiás laesiót írtak le. A neurovascularis 
rendszer képalkotó vizsgálatára (ez carotis-Doppler-
ultrahang, CT-angiográfia vagy MR-angiográfia vizs-
gálatok valamelyikét jelentette) 25 esetben került sor 
(62%). Ezek közül négy esetben találtak releváns oldali, 
70%-nál nagyobb fokú arteria carotis interna szűkületet, 
egy esetben pedig az arteria carotis interna dissectióját. 
Az arteria carotis interna szűkületes betegek közül ket-
tőnél megtörtént a carotisendarterectomia a látásromlás-
tól számított 1 hónapon belül. Cardiogen embolusforrás 
keresésére irányuló vizsgálatok is több alkalommal tör-
téntek, 24 esetben echokardiográfiai vizsgálat (60%), 6 
esetben Holter-monitorizálás (15%). Hat esetben merült 

37%

26%

37%

30%

23%

47%
34%

19%

47%

 javult
 romlott
 nem

    változott

Természetes lefolyás Konzervatív terápia Paracentesis

3. ábra. ACRO-betegek látásélességének alakulása. A látásélesség a diagnózis felállításakor, illetve az egy hónapos 
kontrollvizsgálaton került rögzítésre 
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fel cardiogen embolusforrás mint oki tényező az artériás 
szemfenéki elzáródás hátterében. Metabolikus vagy he-
matológiai okok keresésére irányuló laboratóriumi vizs-
gálatok jellemzően a gyulladásos paraméterek vizsgála-
tát jelentették, hogy az óriássejtes arteritist, mint a másik 
szem látását is fenyegető generalizált érgyulladást kizár-
juk. Harmincöt esetben történt CRP-vizsgálat (88%), 
egy betegnél indult nagy dózisú szteroidterápia igazolt 
óriássejtes arteritis miatt. Egy beteg esetében történtek 
thrombophylia irányában vizsgálatok (2,5%), de eltérést 
nem találtak. Összességében elmondható, hogy minden 
betegnél történtek vizsgálatok, melyek az artériás elzá-
ródás kiváltó okát kutatták, de ez csak néhány esetben 
jelentett teljes cardiovascularis vizsgálatsorozatot.

Az akut arteria centralis retinae elzáródás intravénás 
thrombolysiskezelésének hatásosságát és biztonságos-
ságát vizsgáló kutatás indulása óta eltelt egy év alatt 
18 beteget diagnosztizáltunk a Szemészeti Klinikán 24 
órán belüli tünetkezdetű ACRO-val. Ebből négy beteg 
esetében merülhetett fel thrombolysis a 4,5 órás időab-
lakon belül (3. táblázat). Az első beteg egy 72 éves nő, 
szemészeti vizsgálata során jobb oldali ACRO igazoló-
dott, intravénás alteplase-kezelése szövődménymentesen 
lezajlott. A kezdeti kézmozgáslátás visusa ujjolvasásra 
javult. CT-angiográfia a jobb oldali carotis interna 70%-
nál nagyobb fokú szűkületét írta le, a látásromlást köve-
tő 4. napon carotisendarterectomia történt. A második, 
egy 79 éves nőbeteg esetében a koponya MR-vizsgálata 
egy érintett oldali glomus jugulare tumort írt le, ami a 
thrombolysist kontraindikálta. Mivel a beteg a további 
vizsgálatokat és a kezelést elutasította, és otthonába tá-
vozott, ezért az ő esetében etiológiai vizsgálatokról és 
látásélesség-változásról nincs információnk.

A harmadik beteg, egy 66 éves férfi esetében is vér-
zéses szövődmény nélkül zajlott az intravénás alteplase-
kezelés. Fundusfotója és OCT-felvételei a 2. ábrán látha-
tóak. Látásélessége kézmozgáslátásról 0,02-ra javult. A 
koponya és a nyaki erek képalkotó vizsgálata eltérést nem 
mutatott, kardiológiai vizsgálata során pitvarfibrilláció 
igazolódott, antikoagulálást kezdtünk. A továbbiakban 
kardiológiai kezelése és gondozása zajlott. Negyedik be-
tegünk, egy 57 éves férfi esetében is szövődménymen-
tesen zajlott az intravénás thrombolysis. Látásélessége 
kézmozgáslátásról érdemben nem javult. Képalkotó vizs-
gálatai során az érintett oldali arteria carotis interna 70%-
nál nagyobb fokú szűkületét írták le. A betegnél a látás-
romlást követő 4. napon carotisendarterectomia történt.

Megbeszélés
Tanulmányunk fő célja annak bemutatása volt, hogy az 
arteria centralis retinae elzáródással diagnosztizált bete-
gek vizsgálata és hatékony kezelése interdiszciplináris 
feladat. A szemorvos, a neurológus, a sürgősségi orvos 
és a képalkotó diagnosztika szakértője együttműködik 
annak érdekében, hogy a beteg a lehető legrövidebb időn 
belül megkapja a látását leghatékonyabban javító keze-
lést, továbbá az etiológiai vizsgálatokra alapuló gyors és 
adekvát szekunder prevenció révén egy súlyosabb egész-
ségkárosodást jelentő major stroke epizód is megelőzhe-
tő legyen. 

A látásjavulás elérésén a szemorvos a közelmúltig 
egyedül dolgozott, terápiás próbálkozásai révén lokálisan 
próbálta növelni a retinalis perfúziót, hogy az ischaemia 
által érintett retinaterületet minimalizálja. A beavatkozá-
sok eredményességének igazolására a szakirodalomban 

2. táblázat. Hospitalizált ACRO-betegek vizsgálatai. A retrospektíven vizsgált időszakban 40 beteg került kórházi 
felvételre. A táblázat a bennfekvésük során végzett neuro- és cardiovascularis vizsgálatokat foglalja össze

Vizsgálat típusa Elvégzett vizsgálatok 
százalékos aránya 
(betegszám)

Talált eltérések

koponya-képalkotó: CT vagy MRI 27,5% (11) friss ischaemiás laesiók (vasculitis): 1
szubakut ischaemiás laesiók: 1
krónikus ischaemiás laesiók: 4

neurovascularis képalkotó: carotis-Doppler-
ultrahang vagy CTA vagy MRA

32% (25) >70% nagyobb fokú a. carotis interna 
szűkület: 4 (2 CEA 1 hónapon belül)
a. carotis interna dissectio: 1

cardiogen embolusforrás keresése: echokar
diográfia és Holter-EKG-monitor

60% (24) 
és 15% (6)

cardiogen embolusforrás felmerült: 6

metabolikus vagy hematológiai okok felderíté-
sére irányuló laboratóriumi vizsgálatok

CRP: 88% (35)
thrombophylia irányú 
vizsg.: 2,5% (1) 

óriássejtes arteritis: 1

CEA: carotisendarterectomia
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csupán retrospektív beszámolók, esetismertetések állnak 
rendelkezésre3. Sajnos az akut, fájdalmatlan, egyoldali 
látásromlás sokszor még napjainkban sem elég alarmí-
rozó tünet a betegek számára, hogy azonnal sürgősségi 
ellátást keressenek. Mivel a betegek későn kerülnek 
diagnosztizálásra, a kezelési időablakok nagy szórást 
mutatnak, így a kezelések hatékonysága nehezen mér-
hető és összehasonlítható. A nagy metaanalízisek lehe-
tőséget nyújtanak a fellelhető szakirodalom átfogó elem-
zésével nagy esetszámok gyűjtésére és az eredmények 
összehasonlítására. Mégis, amikor ezen eredmények je-
lentősen eltérnek a saját gyakorlatunkban tapasztaltaktól, 
különösen pedig amikor károsnak minősítik az eljárást, 
saját eredményeink ismerete elengedhetetlen. Ezért szük-
ségét éreztük, hogy összesítsük klinikánk eredményeit, 
aminek ismeretében érvelhetünk e terápia létjogosultsága 
mellett. Eredményeink alapján a paracentesisnek, bizton-
ságos körülmények között elvégezve (szemhéjterpesztő 
behelyezését és lokális fertőtlenítést követően, asszisz-
tens által segített stabil álltámaszban, esetleg – ha mód 
van rá – fekvő helyzetben, mikroszkóp alatt elvégezve, 
antibiotikum-utókezeléssel kiegészítve), helye van az 
ACRO kezelési palettáján. 

Kétségtelen azonban, hogy a hagyományos kezelé
si formák limitált hatékonyságúak, ezért fontos, hogy 
az ischaemiás stroke egyéb formáiban már igazoltan 
hatékony terápiás lehetőségeket ACRO esetén is vizs
gáljuk. A thromboemboliás eredetű elzáródás oki terá
piáját a thrombolysis nyújthatja1, 2, 4. Az ACRO throm
bolysiskezelésének legnagyobb kihívása, hogy a betegek 
időablakon belül felkeressék a szemorvost, és a diag-
nózist követően lysiscentrumba kerüljenek. A kezelhe-
tőség ritkaságát támasztja alá az is, hogy az elmúlt egy 
évben a Szemészeti Klinikán diagnosztizált, 24 órán 

belüli tünetkezdettel jelentkezett 18 ACRO-beteg közül 
mindössze négy esetben merülhetett fel időablakon be-
lüli thrombolysis. A nemzetközi és a hazai szakirodalom 
alapján akut ischaemiás stroke esetén az időablakon belül 
megkezdett intravénás alteplase-kezelés biztonságos11. 
A fentiekben ismertetett első esetek kapcsán szerzett 
tapasztalatunk megerősíti ezen eredményeket, a három 
elvégzett thrombolysiskezeléssel összefüggésben vérzé-
ses szövődmény nem lépett fel. Az alacsony esetszám 
miatt a hatékonyságról egyelőre érdemben nem tudunk 
nyilatkozni, de bíztató, hogy három kezelt betegből ket-
tőnek javult, és egynek sem romlott a látása. A továb-
biakban folytatni kívánjuk prospektív vizsgálatunkat, 
hogy nagyobb esetszámon is igazoljuk az intravénás 
thrombolysis hatékonyságát és biztonságosságát. 

A látás javítását célzó beavatkozások mellett fontos 
feladat a meglévő idegrendszeri károsodás feltérképezé-
se, illetve a további ischaemiás események megelőzése. 
ACRO esetén a betegek 30%-ának van koponya-MRI-
vel kimutatható agyi infarktusa8, 12. Manifeszt féltekei 
stroke kialakulásának valószínűsége szignifikánsan 
magasabb ACRO-t követően13. A cerebralis keringést 
biztosító nyaki artériák nagyfokú atherosclerosisa a leg-
gyakoribb cardiovascularis rizikófaktor, melyre ACRO-t 
követően derül fény14. Emellett a kardiológiai betegsé-
gek, ritmuszavarok (leggyakrabban pitvarfibrilláció) 
képezik az embolia gyakori okát14. Fontos megemlíteni 
az óriássejtes arteritist, ami kezelés nélkül akár napokon 
belül a másik szem látásromlását, ezáltal teljes vakságot 
okozhat15. Ezért ACRO-t követően szükséges elvégezni 
a betegek széles körű vizsgálatát, melynek kapcsán fény 
derülhet addig ismeretlen, kezelést igénylő rizikófakto-
rokra. Retrospektív és prospektív eredményeink is azt 
támasztják alá, hogy mind a neurovascularis, mind pedig 

3. táblázat. Thrombolysis-időablakon belül érkezett ACRO-betegek eredményei. 2022 májusa óta a 4,5 órás 
időablakon belül diagnosztizált betegek látásélesség-változása, neurovascularis képalkotó, kardiológiai vizsgálatai-
nak és utógondozásának összefoglalása 

Lysis? Visus  
változása

Koponya- / 
neurovascularis 
képalkotó?

Kardiológia

1. beteg
72 éves nő

igen kml→szeou jobb ACI 70% 
szűkület

eltérés nélkül 4. napon CEA

2. beteg
79 éves nő

nem 1 mou→? glomus jugulare 
tumor

eltérés nélkül nincs követés

3. beteg  
66 éves férfi

igen kml→0,02 eltérés nélkül pitvarfibrilláció kardiológiai 
gondozás

4. beteg
57 éves férfi

igen kml→kml bal ACI 70% 
szűkület

eltérés nélkül 4. napon CEA

kml: kézmozgáslátás, szeou: szem előtti ujjolvasás, 1 mou: 1 méterről olvas ujjat, ACI: arteria carotis interna, CEA: carotisendarter-
ectomia
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a cardiovascularis státusz ismerete szükséges az ACRO 
etiológiájának tisztázásához és az optimális kezelési mód 
megválasztásához.

Tanulmányunk célja semmi esetre sem az ACRO ke-
zelési spektrumának szűkítése, sokkal inkább annak be-
mutatása, hogy a modern neurológiai kezelések mellett, 
azon esetekben, amikor a thrombolysis nem kivitelezhető 
kontraindikáció vagy időablakból való kicsúszás miatt, 
sem maradunk vállalható kezelési alternatíva nélkül. 
Emellett célunk egy olyan interdiszciplináris diszkusszió 
indítása, melynek eredményeképp a kezelések esetleges 

kombinációját nyújthatjuk az optimális végeredmény ér-
dekében. 

Tanulmányunk írásakor az ACRO thrombolysiske
zelése még nem terjedt el széles körben Magyarországon. 
Jelenleg mind a thrombolysis, mind a hagyományos ke-
zelési módok elfogadható módjai a szemfenéki artériás 
törzselzáródás terápiájának. Az ellátóhelyek helyi keze-
lési lehetőségei azonban nem befolyásolhatják a betegek 
teljes körű cardiovascularis átvizsgálását, hiszen ez biz-
tosíthatja a későbbi, súlyosabb lefolyású agyi érkataszt-
rófa megelőzését. 
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Backround and purpose – Natural disas-
ters, such as earthquakes, frequently result 
in mood disorders among affected individu-
als. It is established that neuropathic pain 
arising from traumatic neuropathies is also 
linked to mood disorders. This study inves-
tigates the influence of neuropathic pain 
on the development of mood disorders in 
earthquake survivors with peripheral nerve 
injuries, following the earthquake centered 
in Kahramanmaraş on February 6, 2023. 
Additionally, we aim to assess the electro­
physiological aspects of neuropathic injuries 
in these survivors.
Methods – The study comprised 46 earth-
quake survivors with electrophysiologically 
confirmed peripheral nerve injuries, with 
39 trauma-free survivors serving as the 
control group. Neuropathic pain, anxiety and 
depression were assessed using the Douleur 
Neuropathique 4 (DN4) questionnaire and 
the Hospital Anxiety and Depression Scale 
(HADS).
Results – Our findings revealed that the 
ulnar and peroneal nerves were the most 
commonly injured structures. Among the 
survivors with peripheral nerve injury, 31 
out of 46 (67%) were found to experience 
neuropathic pain. Furthermore, plexopathy 
and multiple extremity injuries were 
associated with more severe neuropathic 
pain. However, there was no significant 
difference in anxiety and depression scores 
between the two groups and neuropathic 
pain was found to have no independent 
effect.

Neuropathiás fájdalom és hangulat- 
zavar perifériás idegsérülést szenvedett 
földrengéstúlélőknél
Alaydin HC, MD; Bozdogan GM, MD; Paltaci R, 
MD; Arlier Z, MD; Fidanci H, MD; Yildiz M, MD

Háttér és cél – A természeti katasztrófák, 
például a földrengések gyakran vezetnek 
hangulatzavarhoz az érintettek körében. Is-
mert, hogy a traumás neuropathiákból eredő 
neuropathiás fájdalom is összefügg a hangu-
latzavarokkal. Ez a tanulmány a neuropathiás 
fájdalom hatását vizsgálja a hangulatzavarok 
kialakulására a perifériás idegsérülést szen-
vedett földrengéstúlélőknél, a 2023. február 
6-i, Kahramanmaraş központú földrengést 
követően. Emellett célunk a neuropathiás 
sérülések elektrofiziológiai aspektusainak 
felmérése ezekben a túlélőkben.
Módszerek – A vizsgálatban 46, elektro-
fiziológiailag igazolt perifériás idegsérüléssel 
rendelkező földrengéstúlélő vett részt, kont-
rollcsoportként 39 traumamentes túlélő szol-
gált. A neuropathiás fájdalmat, a szorongást 
és a depressziót a Douleur Neuropathique 
4 (DN4) kérdőív és a Hospital Anxiety and 
Depression Scale (HADS) segítségével vizs-
gáltuk.
Eredmények – Az eredmények azt mutat-
ják, hogy az ulnaris és a peronealis idegek 
voltak a leggyakrabban sérült struktúrák. A 
perifériás idegsérülést szenvedett túlélők 
közül 46-ból 31 (67%) esetében jelentkezett 
neuropathiás fájdalom. Továbbá, a plexo­
pathia és a többvégtag-sérülés súlyosabb 
neuropathiás fájdalommal járt együtt. 
Mindazonáltal, a két csoport között nem volt 
szignifikáns különbség a szorongás és a de-
presszió pontszámaiban, és a neuropathiás 
fájdalomnak nem volt független hatása.
Következtetés – A vizsgálat azt jelzi, hogy a 
neuropathiás fájdalom intenzitása a perifé-
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Disaster is a sudden and unforeseen event that leads 
to catastrophic physical, economic and social conse­

quences for individuals. Such events may impose severe 
long-term effects on the physical and mental well-being 
of the affected population1. The earthquakes centered in 
Kahramanmaras/Turkey on February 6, 2023 resulted in 
a major catastrophe, causing over 50.000 deaths and more 
than 100.000 were injured. Natural disasters often contrib­
ute to the emergence of widespread mood disorders within 
affected populations. Existing literature indicates that vari­
ous factors including gender, age, educational level and 
physical damage are associated with the development of 
mood disorders in the aftermath of such events2–4. 

Individuals trapped under debris in collapsed struc­
tures may sustain diverse injuries of their bodies and 
extremities, influenced by the location and duration of 
crush trauma. Such injuries may result directly from 
trauma, compression ischemia and compartment synd­
rome5, 6. Consequently, earthquake survivors may expe- 
rience peripheral nerve injuries (PNIs) alongside com­
monly observed damages such as crush syndrome, ex­
tremity fractures, pelvis and spinal injuries7–9.

PNIs cause varying degrees of sensorimotor losses 
and also impact the quality of life due to neuropathic pain 
(NP)10–12. Previous research has identified NP resulting 
from traumatic PNI as a significant risk factor for mood 
disorders13, 14. However, there is currently a gap in the 
literature regarding the specific investigation of the re­
lationship between mood disorders and NP in survivors 
with earthquake-related PNIs.

The primary objective of this study is to address this 
gap by hypothesizing that if NP resulting from traumatic 
neuropathy is an independent risk factor for mood dis­
orders, it may lead to more severe mood disorders in 
earthquake survivors with PNIs. Secondarily, we aim to 
examine and categorize the electrophysiological features 
of PNIs in earthquake survivors to elucidate the extent 
of neurological damage in the aftermath of a large-scale 
disaster.

Methods

This single-center, cross-sectional clinical study ana­
lyzed data from earthquake survivors aged 18 and above, 
who were referred to the neurophysiology laboratory 
of Adana City Training and Research Hospital between 
March 2023 and July 2023. The study received approval 
from the Ethics Committee of the University of Health 
Sciences Adana City Training and Research Hospital 
(Approval Number: 128/2628, 2023). Written informed 
consent was obtained from all participants.

Patients having electrophysiologically proven PNI 
associated with earthquake-related body and extremity 
damage were included in the study. The control group 
consisted of individuals without any physical injuries 
from the earthquake, including patient relatives and hos­
pital staff affected by the earthquake. Exclusion criteria 
for the study were as follows: 1) Having a pre-existing 
condition that would cause PNI (such as diabetes melli­
tus) before the earthquake, 2) Having traumatic neuropa­
thy unrelated to earthquake-related damage, 3) Having 
a pre-existing psychiatric disorder diagnosed before the 
earthquake.

A detailed trauma history was collected from all pa­
tients; documenting the presence of fractures, amputa­
tions, soft tissue injuries, compartment syndrome and 
crush syndrome in the body, along with any surgical in­
terventions. In the detailed neurological examination we 
assessed motor strength, sensory loss and deep tendon 
reflexes.  

All electrophysiological examinations were conduct­
ed by the authors HCA and HF. The nerve conduction 
studies (NCS) and the needle electromyography (EMG) 
were performed using the Cadwell Sierra Summit EMG 
unit (Cadwell Laboratories, Kennewick, Washington, 
USA). Electrophysiological assessments were individu­
ally planned for each case, considering injury location, 
peripheral nerve structures susceptible to damage, and 
scar tissues in the extremities. Sensory and motor con­

Conclusion – The study indicates that the 
intensity of neuropathic pain varies based on 
the localization and distribution of peripheral 
nerve injuries. However, the presence of 
peripheral nerve damage or neuropathic 
pain was not directly associated with HADS 
scores, suggesting that mood disorders 
following disasters may have multifactorial 
causes beyond physical trauma.

Keywords: earthquake, peripheral 
nerve injury, neuropathic pain, anxiety, 
depression

riás idegsérülések lokalizációja és eloszlása 
alapján változik. A perifériás idegkárosodás 
vagy a neuropathiás fájdalom jelenléte  
azonban nem állt közvetlen kapcsolatban  a 
HADS-pontszámokkal, ami arra utal, hogy   
a katasztrófákat követő hangulatzavaroknak a  
fizikai traumán túl multifaktoriális oka van.

Kulcsszavak: földrengés, perifériás ideg-
sérülés, neuropathiás fájdalom, szorongás, 
depresszió
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duction of the median, ulnar, radial superficial, medial 
antebrachial cutaneous, and lateral antebrachial cutane­
ous nerves were evaluated in the upper extremities. In 
the lower extremities, motor and sensory conduction of 
the peroneal, posterior tibial, femoral, sural, superficial 
peroneal and saphenous nerves were assessed. The selec­
tion of muscles for needle EMG examination was based 
on neurological examination findings and abnormalities 
identified in NCSs.

In NCSs, a decrease or loss in compound nerve ac­
tion potential and/or compound muscle action potental 
amplitudes, slowing of nerve conduction velocity and 
the presence of conduction block were considered abnor­
mal. The presence of positive sharp waves and fibrilla­
tion potentials at rest and identification of early signs of 
regeneration were considered abnormal in needle EMG 
study15–17. Based on the obtained electrophysiological 
findings, the localization of the lesion was determined at 
the level of spinal roots, plexus or peripheral nerves18. 
If the electrophysiologically proven injury was limited 
to a single peripheral nerve (such as sciatic neuropathy), 
it was classified as a single nerve injury. Otherwise, le­
sions involving more than one nerve without fitting any 
specific plexus region or presenting with different lesions 
in different extremities (e.g., left brachial plexopathy and 
right sciatic neuropathy together) were defined as mul
tiple nerve injury. 

In patients with PNI, NP was assessed using the 
Douleur Neuropathique 4 (DN4) questionnaire. The DN4 
consists of 10 items divided into two subgroups: Patient 
Interview and Patient Examination, with a cut-off value 
set at four. If PNI was present in multiple extremities, 
patients were instructed to identify the extremity experi­
encing the most significant pain for assessment with the 
DN4 questionnaire19, 20.

Anxiety and depression levels in participants were as­
sessed using the Hospital Anxiety and Depression Scale 
(HADS). Subcategories, namely HADS-Anxiety (HADS-A) 
and HADS-Depression (HADS-D), were deemed abnor­
mal if their scores exceeded 10 and 7, respectively21, 22.

Statistical analyses were conducted us­
ing SPSS version 20 (IBM, Armonk, New 
York). Descriptive statistics are presented as 
mean±standard deviation. The normality of 
the data distribution was assessed through 
the Shapiro-Wilks test. Depending on the 
data distribution, appropriate parametric 
and non-parametric tests were employed. 
Categorical data were compared using 
Pearson’s Chi-square and Fisher’s exact 
tests. For numerical variables between 
groups, Student’s t-test was applied in para­
metric data, while the Mann-Whitney U test 
was used for non-parametric data. Kruskal-
Wallis test was conducted to compare the 

data between 3 or more groups. Correlation analysis was 
performed using either the Spearman or Pearson correla­
tion test, depending on the data distribution. Statistical 
significance was defined as p < 0.05.

Results
We reviewed the data of 46 earthquake survivors with 
peripheral nerve injury (PNI+) and 39 survivors without 
peripheral nerve injury (PNI-) as the control group. There 
were no statistically significant differences in terms of 
age (PNI+:37.4 ±12.6 vs PNI-:37±13.9; p˃0.05) and gen­
der (PNI+: 19 male, 26 female vs PNI-: 19 male, 20 fe­
male) distribution between the groups. Table 1 presents 
a summary of the demographics and the data related to 
traumatic injuries. 

The most common injury in the upper extremities 
of PNI+ patients was ulnar neuropathy, while peroneal 
neuropathy was the most common injury in the lower 
extremities. The distribution of the damaged peripheral 
nerve structures is shown in Table 2.

The average DN4 score in PNI+ cases was 5.2±1.8, 
indicating that 31 out of 46 patients in this group had NP. 
There was no significant difference between the PNI+ 
and PNI- groups regarding HADS-A (9.6±5.3 vs 9.4±4.4; 
p > 0.05) and HADS-D (10.6±5 vs 9.5±4.4; p > 0.05) 
scores. The number of abnormal HADS-A and HADS-D 
scores in the PNI+ group was 19 (41%) and 30 (65%), 
respectively; while in the PNI- group, it was 21 (53%) 
and 29 (74%), respectively. The Pearson Chi-Square test 
indicated no significant difference between the groups for 
both HADS-A and HADS-D scores (p > 0.05). Table 3 
and Figure 1 summarize the results of applied scales.

There was no significant association in PNI+ patients 
between the presence of NP, the number of affected 
extremities, the location of the damage in the upper or 
lower extremities and HADS-A or HADS-D scores. 
Upon evaluating based on lesion localization, we found 
that patients with plexopathy had significantly higher 
DN4 scores (6.3±1.2 vs 4.2±1.9; p=0.001) and a higher 

Table 1. Demographics and injury related data of the participants

Parameters PNI+ group PNI- group p value

Number 46 39

Mean age 37.4 ± 12.6 37 ± 13.9 0.808

Sex (male/female) 19/27 19/20 0.469

Time since the earthquake 
(days)

64.431 65.2 ± 31.3 0.843

Time under debris (hours) 27.7 ± 33.3

Injury in single extremity 27

Injury in multiple extremities 19

PNI: peripheral nerve injury
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prevalence of NP (12/12 vs 6/15 p=0.008) compared to 
patients with single peripheral nerve damage (Figure 2). 
Moreover, patients with multiple extremity injuries were 
found to have more NP (16/19 vs 15/25; p=0.041) and 
higher DN4 scores (5.7±1.5 vs 4.1±1.9; p= 0.05) com­
pared to those with single extremity injuries (Figure 3).

Correlation analyses revealed a significant association 
between the duration of being trapped under debris and 
HADS-D scores (Spearman rho: 0.34, p=0.021) in PNI+ 
patients. Also, both groups demonstrated a significant 
correlation between HADS-A and HADS-D (Pearson 
correlation: 0.315, p=0.003) scores.

Discussion
To our knowledge, this study is the first to assess the 
relationship between PNI and mood disorders, such as 
anxiety and depression, in earthquake survivors. The 
findings shed light on the complex interconnections be­
tween physical trauma, NP and mental health outcomes 
following a natural disaster. Additionally, there is limited 
literature about the electrophysiological investigations in 
PNIs that occur following a large-scale earthquake7–9, 23, 

24. We believe that our findings could be beneficial in con­
tributing to the literature in this aspect.

Contrary to our hypothesis, we did not 
find a significant relationship between NP 
and levels of anxiety and depression. Ad­
ditionally, we observed that the distribution 
or severity of PNI did not have a signifi­
cant impact on mood disorders. The initial 
inference drawn from these findings is that 
mood disorders developing after a major 
disaster may have causes beyond physical 
traumas. However, it is important to note 
that the participants were evaluated at an 
average of approximately 65 days, which 
is a relatively early time frame for such a 
large-scale disaster. Considering the chro­
nic nature of the injuries in earthquake sur­
vivors included in our study, there might be 
a potential divergence between these two 
groups in the long term.

The failure of our hypothesis could also 
be attributed to the potential contribution of 
other physical injuries when NP and PNI 
are relatively mild in earthquake survivors. 
Conditions such as amputations or internal 
organ injuries may independently influence 
anxiety and depression levels, thereby com­
plicating the direct association we sought to 
establish. Therefore, the overall complexity 
of the physical trauma landscape may have 
obscured a clearer understanding of the 
specific relationship we aimed to explore.

Figure 1. Illustration of the number of participants with neuropathic 
pain, anxiety and depression based on the results of DN4, HADS-A and 
HADS-D scales, respectively
PNI: peripheral nerve injury

Table 2. Distribution of peripheral nerve injuries

Injured structure Number (%)

Peroneal nerve 13 (18.8%)

Sacral plexus 9 (13%)

Ulnar nerve 9 (13%)

Sciatic nerve 8 (11.6%)

Brachial plexus 8 (11.6%)

Median nerve 7 (10.1%)

Radial nerve 7 (10.1%)

Posterior tibial nerve 3 (4.3%)

Cervical roots 2 (2.9%)

Lumbosacral roots 2 (2.9%)

Axillary nerve 1 (1.5%)

Single nerve injury* 15 (32.6%)

Multiple nerve injury* 17 (37%)

Plexopathy* 12 (26.1%)

Radiculopathy* 2 (4.3%)

*Classification of injury based on lesion localization

Table 3. Results of the applied scales

Parameters PNI+ group PNI- group p value

Mean DN4 score 5.2 ± 1.8

Mean HADS-A score 9.6 ± 5.3 9.4 ± 4.4 0.958

Mean HADS-D score 10.6 ± 5 9.5 ± 4.4 0.474

DN4: Douleur neuropathique 4 questionnaire, HADS-A: hospital anxiety and 
depression scale anxiety subcategory, HADS-D: hospital anxiety and depres-
sion scale depression subcategory, PNI: peripheral nerve injury
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The substantial correlation observed between anxi­
ety and depression scores in both PNI+ and PNI- groups 
emphasizes the interconnected nature of these mood dis­
orders following a natural disaster3, 4. This underscores 
the importance of comprehensive mental health inter­
ventions that effectively address both anxiety and de­
pression as integral components of the post-earthquake 
recovery process. Furthermore, the correlation between 
the duration of being trapped under debris and higher 
depression scores emphasizes the enduring psychologi­
cal consequences of prolonged entrapment. This finding 
underlines the need for targeted mental health support for 
survivors who endured extended periods of entrapment 
during the earthquake.

Our study revealed a higher incidence of PNI in the 
lower extremities compared to the upper extremities. 
This is consistent with reports on earthquake survivors of 
the 1999 Marmara earthquake, where lower extremities 
were more commonly affected7, 8. However, other studies 
have presented conflicting findings, suggesting a higher 
prevalence of damage to the upper extremities9, 23. Fac­

tors such as the timing of the earthquake 
during sleep and the materials used in home 
construction could contribute to these vari­
ations. Nevertheless, considering the pres­
ence of other variables that might influence 
the outcomes, making a definitive inference 
about the cause of this pattern is challeng­
ing based on the available data.

The frequent involvement of the pero­
neal and sciatic nerves along with the sa­
cral plexus in lower extremity injuries may 
be related with crush/compression type of 
the trauma. On the other hand, injuries in 
the upper extremities, particularly brachial 
plexopathies, may also be associated with 
stretching trauma23. Hence, we can specu­
late that in addition to compression and 
penetrating trauma due to debris, stretch­
ing trauma might be a potential risk factor, 
especially during rescue operations. Fur­
thermore, ulnar and peroneal neuropathies 
were more frequent than other neuropathies 
in upper and lower extremities. Along with 
the abovementioned explanation about the 
etiology, another cause may be that these 
nerves are more superficial than others and 
vulnerable to crush/compression trauma18. 
However, a definitive conclusion cannot be 
made as our study did not specifically in­
vestigate this aspect.

NP was defined as a common outcome 
of trauma related PNI10, 11, 13. Similarly, our 
results proved that a substantial portion of 
PNI+ cases have NP indicating the neces­

sity for targeted interventions to address pain manage­
ment and enhance the overall well-being of survivors12. 

Survivors with brachial plexopathy and multiple ex­
tremity injuries exhibited higher levels of NP. Previous 
studies have indicated that plexopathies generally result 
in a poorer prognosis compared to isolated PNIs and 
the increased prevalence of NP in plexopathies may be 
associated with a slower recovery7, 23. Considering that 
earthquake survivors with multiple extremity injuries and 
plexopathies also endure more significant physical dam­
age, it can be inferred that the prognosis for PNIs in these 
cases may be poorer, consequently increasing the likeli­
hood of experiencing NP.

This study has several limitations. Firstly, it was 
conducted based on cases evaluated at a single center.  
Given the much larger number of individuals affected by 
disasters, caution is warranted in generalizing our find­
ings to the entire population of disaster survivors. Ad­
ditionally, participants were assessed approximately 65 
days after the earthquake and the one-time evaluation 
may not allow for inferences regarding the long-term 

Figure 2. Results of DN4 scores based on the localization of the injury 
and the number of affected extremities 

Figure 3. The number of cases with neuropathic pain based on the 
localization of the injury and the number of affected extremities
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impact of trauma on anxiety and depression. Psychiat­
ric examinations for diagnosing anxiety or depression 
disorders were not conducted in this study. It should be 
noted that the HADS is not suitable for diagnosing clini­
cal anxiety and depression disorders; rather, it is practical 
for evaluating symptoms in clinical settings. Finally, this 
study focused on assessing PNIs in earthquake survivors; 
however, the potential contribution of other physical in­
juries (such as amputations or internal organ injuries) to 
mood disorders should be taken into consideration.

In conclusion, this study investigated the interaction 
between PNIs, NP and mood disorders in the context of 
earthquake survivors. While we did not identify a direct 

relationship between NP resulting from PNI and mood 
disorders, our findings indicate a high prevalance of anxi­
ety and depression among survivors. Additionally, we 
evaluated PNIs in earthquake survivors from an electro­
physiological perspective. Further research is essential to 
explore additional factors influencing these relationships 
and to develop interventions addressing the unique chal­
lenges faced by individuals with PNIs in the aftermath of 
natural disasters.
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Background and purpose – Discontinua­
tion of medication still remains a key ele­
ment in the treatment of medication overuse 
headache (MOH), but there is no consensus 
on the withdrawal procedure. We aimed to 
share the promising results of anesthetic 
blockade of greater occipital nerve (GON), 
which can be an alternative to existing treat­
ments during the early withdrawal period of 
MOH treatment.
Methods – This study was conducted using  
regular electronic medical records and head­
ache diaries of patients diagnosed with MOH 
and treated with anesthetic GON blockade 
with 0.5% bupivacaine solution in a specia­
lized headache outpatient clinic. A total of  
86 patients who developed MOH while  
being followed up for chronic migraine were 
included in the study.
Results – The treatment schemes for MOH 
are based on expert consensus and with­
drawal strategies are the most challenging 
part of treatment. In our study, numerical 
rating scale for headache intensity, over­
used medication consumption per month, 
headache frequency (day/month) and the 
duration of each attack (hour/day) decreased 
significantly in the first month compared to 
pre-treatment (p < 0.01). 
Conclusion – Our study suggests that GON 
blockade can be used as a good alternative 
therapy in the treatment of MOH.

Keywords: nerve blockade, greater occipital 
nerve blockade, secondary headache, medi­
cation overuse headache, primary headache, 
chronic migraine, chronic daily headache, 
migraine

A nervus occipitalis major gyógyszeres  
blokádjának hatása a gyógyszer-
túlhasználathoz köthető fejfájás  
kezelésének megvonási időszakában 
Unsal MA, MD; Aydin T, MD

Háttér és cél – A gyógyszerelés felfüggesz­
tése továbbra is kulcsfontosságú elem a 
gyógyszertúlhasználathoz köthető fejfájás 
(medication overuse headache, MOH) keze­
lésében, azonban egyelőre nincs konszen­
zus a megvonási folyamat kivitelezésében. 
Tanulmányunk célja az volt, hogy megosszuk 
a nervus occipitalis major (greater occipital 
nerve, GON) anesztetikus blokádjának ígé­
retes eredményeit; e blokád alternatívát 
jelenthet a már meglévő terápiák mellett a 
gyógyszerelvonás korai szakaszában.
Módszerek – Ezt a tanulmányt elektronikus  
orvosi nyilvántartások és betegek fejfájás­
naplói felhasználásával végeztük MOH-hal 
diagnosztizált és GON-blokáddal (0,5% bupi­
vacainoldat) kezelt betegekkel egy járóbeteg-
fejfájásklinikán. Összesen 86 olyan beteget 
vontunk be a vizsgálatba, akinél MOH alakult ki, 
mialatt krónikus migrén miatt követték őket.
Eredmények – A MOH kezelési protokoll­
jai szakértői konszenzuson alapulnak, és a 
gyógyszermegvonási stratégia jelenti a keze­
lés legnagyobb kihívását. Vizsgálatunkban  
a kezelést követő egy hónapon belül a fájda­
lom intenzitását becslő numerikus mérőská­
la, a havi gyógyszertúlfogyasztás mértéke,  
a fejfájás gyakorisága (fejfájásnapok/hónap) 
és a migrénes rohamok időtartama (óra/nap) 
szignifikánsan csökkent a kezelést megelőző 
időszakhoz viszonyítva (p < 0,01).
Következtetés – Tanulmányunk azt sugallja, 
hogy a GON-blokád jó alternatív terápiaként 
alkalmazható a MOH kezelésében.

Kulcsszavak: idegblokád, nervus occipitalis 
major blokád, másodlagos fejfájás, 
gyógyszertúlhasználathoz társuló fejfájás, 
elsődleges fejfájás, krónikus migrén, krónikus 
mindennapos fejfájás, migrén
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Medication overuse headache (MOH) is a global 
health problem with a prevalence ranging from 

0.5% to 7.6% in the general adult population in differ-
ent countries. The prevalence is high in women and in 
the fourth decade of the life1. It is defined as a headache 
that occurs for 15 or more days/month in a patient with 
pre-existing primary headache and develops as a result 
of regular overuse of acute or symptomatic headache 
medication (on 10 or more or 15 or more days/month, de-
pending on the medication) lasting more than 3 months. 
It usually, though not always, resolves after overuse of 
the responsible drug is discontinued2. In a nationwide 
home-based study in adults conducted in our country in 
2008, the frequency of medication overuse headache in 
the 18-65 age group was found to be 2.1%, and this rate 
was found to be 8.2% in patients with a diagnosis of mi-
graine3.

The diagnosis and treatment of MOH includes a chal-
lenging process for both the patient and the physician. 
It is necessary for the patient to accept the diagnosis, be 
aware of medication misuse and be willing to be treated. 
As the patient continues to overuse the medication, the 
exposure time to the chronic side effects of the medi-
cation will increase. In addition, associated potential 
complications are a burden for the patient as well as the 
healthcare system.

Primarily outpatient treatment is recommended for 
each patient. However, some complicated cases re-
quire inpatient treatment. In the treatment of MOH, the 
patient is recommended to discontinue the overused 
medication, and supportive treatment is recommended 
for withdrawal headaches. Optional early preventive 
medication therapy or symptomatic treatment using a 
different medication than the overused medication is 
recommended4–8.

The pre-existing primary headache which is obliga-
tory for the diagnosis of MOH, is migraine in approxi-
mately 60% to 80% of patients. In this context, it is not 
surprising that migraine and MOH have similar patho-
physiological mechanisms7. In the literature, there are not 
many studies on peripheral nerve blocks in the treatment 
of MOH9. However, many studies are available with al-
most all types of headaches and GON blockade, includ-
ing the majority of migraine10.

Based on our clinical experience and past studies the 
most challenging period for the physician and the patient 
in the treatment of MOH is the withdrawal period. In this 
study, we included patients with MOH who had a history 
of chronic migraine (CM) and who had anesthetic GON 
blockade during the withdrawal period of the overused 
medication.

We aimed to share the promising results of the greater 
occipital nerve (GON) blockade, which can be an alter-
native to existing treatments during withdrawal period of 
MOH treatment.

Materials and methods

Study population

In the study, electronic medical records and headache 
diaries of patients who were diagnosed with chronic 
migraine (CM) and subsequently met the diagnostic cri-
teria for MOH were examined. The data of those who 
underwent weekly anesthetic GON blockade during the 
first month of treatment were included in the study. The 
diagnosis of CM and MOH were made according to The 
International Classification of Headache Disorders, 3rd 
edition (ICHD-3, classification 1.3 and 8.2)2. A total of 
86 patients were included in the study.

Exclusion criteria

Patients who received Botulinum toxin type A (BoNT-A) 
treatment in the last 6 months, pregnant and breastfeeding 
women, patients known to be allergic to local anesthetics, 
patients with a history of malignancy, with a history of 
cranial or cervical surgery, with bleeding diathesis, pa-
tients with major psychiatric disorders, with neuromus-
cular dysfunction, using agents that affect neuromuscular 
functions, patients with uncontrolled hypertension, with 
hypothyroidism or hyperthyroidism, patients with a his-
tory of primary headache other than CM were excluded 
from the study.

Study design and procedure

Our study was designed prospectively. GON blockade 
was repeated at the same dose four times, every week 
for 4 weeks.

The following variables for each patient were recorded 
before the procedure and at the first month after the pro-
cedure: The Numeric Rating Scale (NRS) for the objec-
tive assessment of headache severity, the overused medi-
cation (non-steroidal anti-inflammatory drugs (NSAIDs), 
paracetamol, triptan and ergotamine), the overused medi-
cation consumption per month, headache frequency (day/
month) and the duration of each attack (hour/day). NRS 
is a subjective measure in which individuals rate their 
pain on an eleven-point numerical scale. The scale ranges 
from 0 (no pain) to 10 (worst pain imaginable)11.

No patient was offered preventive treatment for mi-
graine in the first four weeks.

GON blockade technique

All patients were taken to the intervention room. The 
possible risks and complications were verbally explained 
to all patients before the GON blockade, then they were 
asked to read the procedure from the written informed 
material and their consent was obtained.
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GON blockade was applied 2 cm lateral and 2 cm 
below the palpated external occipital protuberant. After 
the patients were seated in a chair close to the examina-
tion table, they were asked to bend their heads in front 
of them by leaning on the examination table with their 
hands. In this way, syncope and trauma that may occur 
during the injection were avoided. The area to be injected 
was disinfected with an antiseptic before the procedure. 
Bilateral 2 ml 0.5% bupivacaine solutions were admin-
istered to all patients subcutaneously with a 26 gauge 
(G) 13 mm needle. When the periosteum was reached 
during the injection, the syringe was withdrawn 1 mm 
and the medication was given. Local pressure was ap-
plied for 2-3 minutes to spread the medication and pre-
vent possible bleeding. All patients who underwent GON 
blockade were kept in the recovery room for about half 
an hour after the injection to confirm that there were no 
side effects. The sensation of the region innervated by 
the GON was evaluated with the pinprick test at the fif-
teenth minute. Post-injection numbness was achieved in 
all patients. GON blockade was performed on both sides. 
GON blockade was repeated at the same dose four times 
(every week for 4 weeks).

Statistical analysis

SPSS (Statistical Package for the Social Sciences) 25.0 
package program was used for statistical analysis of the 
data. Categorical measurements were summarized as 
numbers and percentages, and continuous measurements 
as mean and standard deviation (median and minimum-
maximum where appropriate). Chi-square test was used 
to compare categorical expressions. Shapiro-Wilk test 
was used to determine whether the parameters in the 
study showed normal distribution.

The Mann-Whitney U test was used in the double 
group analyzes for the parameters that did not show 
normal distribution (parameters and genders), and the 
Kruskal-Wallis test was used in the analyzes of more than 
two groups (the type of overused drug and difference be-
tween post-and pre-GON block (∆) NRS, headache fre-
quency (day/month), overused medication consumption 
per month and the duration of each attack (hours/day). 
Post Hoc Tamhane’s T2 test was used to determine the 
source of significant difference between more than two 
groups. Wilcoxon test was used to examine the differ-
ence between the findings before and after GON block-
ade treatment.

Statistical significance level was taken as 0.05 in all 
tests.

Results
A total of 86 patients who were diagnosed with CM, 
developed MOH and treated with anesthetic blockade 

of GON were included in the study. Of the patients, 66 
(76.7%) were female, and their mean age was 37.3 ± 8.6 
years. The mean duration of migraine years of the pa-
tients was 15.6 ± 7.7 years.

The distribution of the most frequently overused med-
ication was NSAID in 58 (67.4%), paracetamol in 12 
(14.0%), triptans in 8 (9.3%), and 8 (9.3%) ergotamine 
respectively (Table 1).

It was determined that female patients had a higher 
mean age and migraine duration than male patients (p = 
0.003; p = 0.011, respectively). No significant difference 
or relationship was found between the findings of over-
used medication and the gender (p = 0.689) (Table 2).

Pretreatment headache frequency (day/month) and the 
difference between post- and pre-GON blockade treat-
ment overused medication consumption per month were 
found to be higher in female patients compared to male 
patients (p = 0.035; p = 0.046, respectively) (Table 3). 
As shown in Table 3, no significant difference was found 
between the other parameters and the gender (p > 0.05). 

It was determined that the NRS, the headache fre-
quency (day/month), the number of overused medication 
consumption per month and the duration of each attack 
(hours/day) findings of the patients after GON blockade 
were significantly lower than the pretreatment param-
eters (p < 0.001; p < 0.001; p < 0.001; p < 0.001 respec-
tively) (Table 4).

A significant difference was observed between the 
overused medication and the ∆ headache frequency and 
∆ attack duration (hours/day) (p = 0.044; p = 0.013, re-

Table 1. Demographic data of patients (age and gen-
der), years of diagnosis of migraine and distribution of 
overused medication

Frequency 
(n)

Percentage 
(%)

Sex

Male 20 23.3

Female 66 76.7

Overused medication

NSAID 58 67.4

Paracetamol 12 14.0

Triptans 8 9.3

Ergotamine 8 9.3

Mean ± SD Med (Min-
Max)

Age 37.3 ± 8.6 37 (20–64)

Migraine year 15.6 ± 7.7 15 (1–40)

NSAID: non-steroidal anti-inflammatory drug, SD: standard 
deviation
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spectively). When the source of the difference between 
the groups was examined, it was determined that the ∆ 
headache frequency (day/month) of those using ergot-
amine were less likely to decrease than the patients using 
NSAID and paracetamol (p < 0.001; p = 0.046, respec-

tively). ∆ attack duration (hours/day) value 
was found less likely to decrease in ergot-
amine users compared to paracetamol users 
(p = 0.039). As shown in Table 5, no sig-
nificant difference was found between the 
other parameters and the overused medica-
tion (p > 0.05).

In our study, injection site pain lasted 
less than 24 hours in 14 patients after GON 
blockade, while it lasted 24-72 hours in 4 
patients. However, none of the patients 
wanted to withdraw the treatment because 
of injection site pain. No patient needed to 
use analgesics due to injection site pain.

Discussion
Migraine affects an estimated 12% of the 
population, although it varies around the 
world. CM affects approximately 1% to 2% 
of the world’s population. About 2.5% of 
people with episodic migraine progress to 
CM12. CM, and its’ possible complication, 

MOH, covers 50% of patients in specialized headache 
centers and present a significant challenge. 30-50% of 
patients with headache who apply to headache clinics or 
tertiary care centers are diagnosed with MOH13–15. Fol-
lowing the chronicity of migraine, the onset of MOH oc-

Table 3. Parameters and the gender

Male
(n = 20)

Female
(n = 66)

pb

Mean ± SD, median, 
IQR

Mean ± SD, median, 
IQR

NRS, pretreatment 8.35 ± 0.9, 8.5, 1 8.67 ± 0.8, 9, 1 222

NRS, month I 3.05 ± 0.5, 3, 0 3.03 ± .6 (2-4), 3, 2 901

Headache frequency (day/month), pretreatment 23.1 ± 4.4, 20, 9 25.2 ± 3.9, 25, 9 0.035*

Headache frequency (day/month), month I 4.80 ± 1.0, 5, 0 5.35 ± 1.0, 5, 0 148

Overused medication consumption per month, pre­
treatment (number)

51.0 ± 25.9, 30, 53 62.7 ± 22.8, 60, 38 55

Overused medication consumption per month, month 
I (number)

5.50 ± 0.7, 6, 1 5.42 ± 0.8, 6, 1 798

The duration of each attack (hour/day), pretreatment 20.40 ± 5.6, 24, 12 21.64 ± 4.8, 24, 12 333

The duration of each attack (hour/day), month I 8.70 ± 3.1, 6, 6 8.97 ± 3.2, 12, 6 808

∆ NRS –5.30 ± 1.0 –5.63 ± 0.9 256

∆ Headache frequency (day/month) –18.30 ± 4.7 –19.8 ± 4.1 109

∆ Overused medication consumption per month –45.50 ± 25.8 –57.30 ± 22.7 0.046*

∆ The duration of each attack (hour/day) –11.70 ± 7.7 –12.66 ± 5.3 996

*p < 0.05, b: The Mann-Whitney U test.
NRS: Numerical Rating Score, ∆: the difference between post- and pre-GON blockade, SD: standard deviation, IQR: the interquartile range

Table 2. Mean age and migraine years of male and female patients, and 
the relationship between the overused medication and gender

Male
(n = 20)

Female
(n = 66)

pa

n (%) n (%)

Overused medication

NSAID 13 (65) 45 (68.2) 0.689

Paracetamol 3 (15) 9 (13.6)

Triptans 1 (5) 7 (10.6)

Ergotamine 3 (15) 5 (7.6)

Male
(n = 20)

Female
(n = 66)

pb

Mean ± SD Mean ± SD

Age 33.0 ± 9.1 38.6 ± 8.0 0.003**

Migraine year 12.1 ± 9.1 16.6 ± 6.9 0.011*

*p < 0.05, **p < 0.001, a: Chi-square, b: The Mann-Whitney U test 
NSAID: non-steroidal anti-inflammatory drug, SD: standard deviation
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curs over a period of several months or years. Usually, 
MOH presents as a CM plus entity, and it is difficult to 
separate the present situation from CM itself unless the 
patient’s medication overuse is questioned. MOH should 
be considered a complication of CM in most cases and 
not just a secondary headache15, 16. In the methodology of 
our study, we differentiated this specific group by includ-
ing patients with CM diagnosis and those who developed 
medication overuse in course of time and who met the 
diagnostic criteria of MOH during follow-up.

Underlying pathophysiological mechanism of MOH 
is still unclear. There is no standardized treatment pro-
tocol and no specific guidelines for MOH. The primary 
treatment of choice by most centers is discontinuation of 
the overused medication, as patients detoxify and their 
response to acute or prophylactic medications improve17. 

Abrupt discontinuation of the medication may cause 
severe rebound headache, nausea, vomiting, tachycar-
dia, arterial hypotension, sleep disturbances, restless-
ness, anxiety and nervousness. These symptoms usually 
last between 2 and 10 days, but may persist for up to 
4 weeks18. Withdrawal symptoms are usually relieved 
by taking more of the overused medication, but this also 
leads to continued overuse. Supportive treatments are rec-
ommended to alleviate withdrawal symptoms following 
medication discontinuation. Choosing a patient-specific 
method is the most appropriate treatment. The patient 
may be given a treatment protocol and recommendations 
that can be applied at home or in the hospital, and close 
observation may be required. The most commonly used 
treatments are fluid replacement, tranquilizers, neurolep-
tics, and steroids19, 20.

Table 4. NRS, headache frequency (day/month), number of overused medication consumption per month and attack 
duration (hours/day) findings of the patients before and after GON blockade treatment

Pre-GON blockade Post-GON blockade p

Mean ± SD, median, IQR Mean ± SD, median, IQR

NRS 8.59 ± 0.8, 9, 1 3.03 ± 0.6, 3, 0 < 0.001**

Headache frequency (day/month) 24.7 ± 4.1, 25, 10 5.22 ± 1.0, 5, 0 < 0.001**

Overused medication consumption per 
month (number)

60 ± 23.9, 60, 60 5.44 ± 0.8, 6, 1 < 0.001**

The duration of each attack (hours/day) 21.4 ± 5.0, 24, 0 8.91 ± 3.1, 9, 6 < 0.001**

**p < 0,001, Wilcoxon rank test
GON: great occipital nerve, NRS: Numeric Rating Scale, IQR: the interquartile range

Table 5. The relationship between the type of overused drug and difference between post- and pre-GON block (∆) NRS, head-
ache frequency (day/month), overused medication consumption per month and the duration of each attack (hours/day)

NSAIDs Paracetamol Triptans Ergotamine pa Post Hoc  
Tamhane’s T2 pMean ± SD, 

median, IQR
Mean ± SD, 
median, IQR

Mean ± SD, 
median, IQR

Mean ± SD, 
median, IQR

∆ NRS score –5.60 ± 1.0, 
–6, 1

–5.58 ± 0.9, 
–6, 1

–5.50 ± 0.8, 
–6, 1

–5.25 ± 1.0, –5, 
–1.75

0.812 –

∆ Headache fre­
quency (day/month)

–20.2 ± 4.5, –20, 
10

–18.4 ± 2.9, 
–19.5, 5

–19.4 ± 4.2, 
–20, 8.5

–15.6 ± 1.1, 
–15.5, 8.5

0.044* Ergotamine vs 
NSAID; p < 0,001
Ergotamine vs 
paracetamol;  
p = 0,046

∆ Overused medica­
tion consumption 
per month (number)

–58.7 ± 24.7, 
–54, 58

–44.7 ± 19.9, 
–54, 29.75

–54.3 ± 22.7, 
–54, 45.2

–40.0 ± 16.3, 
–40.5, 30.7

0.255 –

∆ Attack duration 
(hours/day)

–13.0 ± 5.7, 
–12, 6

–13.5 ± 5.2, 
–12, 6

–13.0 ± 4.3, 
–12, 4.5

–6.0 ± 7.2, –3, 
12

0.013* Ergotamine vs 
paracetamol;  
p = 0,039

*p < 0.05, a: Kruskal Wallis test, Post Hoc Tamhane’s T2 test
∆: difference between post- and pre-GON blockade, IQR: the interquartile range
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Peripheral nerve blocks are used in primary and se
condary headaches. GON blockade, which was used 
most frequently in headaches and was first applied by 
Haden, is usually preferred21. GON blockade is very ef-
fective, safe and relatively easy to perform. The effective-
ness of GON blockade in the treatment of various types 
of headache has been demonstrated in many studies22–27. 
It is known that the use of local anesthetics improves 
central and peripheral sensitization and thus disrupts the 
pain cycle. Local anesthetics specifically act on unmyeli-
nated C fibers, blocking sodium channels reversibly and 
preventing the transmission of pain signals. However, 
the response observed with GON blockade cannot be ex-
plained by the direct local anesthetic effect of the injec-
tion. Because the duration of action of local anesthetics 
is very short, GON injections are thought to initiate wide-
spread diffuse noxious inhibitory controls independent of 
the anesthetic effect. There is a functional connection 
between the sensory occipital segments and the trigemi-
nal nociceptive system. Painful stimuli originating from 
the cranial structures are transmitted to the trigeminocer-
vical complex and from there to the upper centers via 
the trigeminal nerve and superior cervical nerves. GON 
blockade reduces afferent input to the trigeminal nucleus 
caudalis, resulting in a decrease in neuronal hyperexci
tability and modulation in central pain28–30. In addition 
to all these, peripheral and central sensitization is facili-
tated as a result of increased excitability in the cortex and 
trigeminal ganglia in excessive medication use7. 

Considering the studies in the literature, the number 
of patients treated with GON blockade is relatively high 
(n = 86) in our study. Similarly to the previous studies, 
the number of female patients is high (n = 66 vs n = 20) 
and female patients had a higher mean age and migraine 
duration than male patients (38.6 ± 8.0 vs. 33.0 ± 9.1, p = 
0.003; 16.6 ± 6.9 vs. 12.1 ± 9,1, p = 0.011, respectively). 
Theoretically, female patients have longer migraine du-
ration and more neuromodulation, and we would expect 
them to have a worse response to treatment as they have 
a longer evolution in migraine. However, in our study, 
only the difference in headache frequency before treat-
ment (day/month) and overused medication consumption 
per month before and after GON blockade treatment was 
found to be higher in female patients than in males (p = 
0.035; p = 0.046, respectively). There was no significant 
difference between other parameters and gender.

There are limited studies in the literature between 
MOH and peripheral nerve blockades. In a recent study, 
bilateral GON blockade was applied to 41 patients with 
a diagnosis of MOH, and bilateral GON and supraorbi-
tal nerve blockade were applied to 41, and both methods 
were reported to be effective in the treatment of MOH31. 
Karadas et al. in a multi-centre study of 105 patients 
who had triptan overuse headache, achieved significant 
improvement in patients with repeated GON blockade32. 

Similar to these studies, in our study, anesthetic block-
ade of GON gave us promising results during the early 
withdrawal period of MOH treatment. The most striking 
point of our study is that in the first month following the 
GON blockade NRS, overused medication consumption 
used monthly, headache frequency (day/month) and the 
duration of attacks (hour/day) decreased significantly 
compared to pre-treatment (p < 0.001).

As another important point determined in our study, 
in patients using ergotamine, headache frequency (day/
month) difference before and after the GON blockade 
was less likely to decrease than in the patients using 
NSAID and paracetamol, and the difference on attack 
duration (hours/day) was found to be less likely to de-
crease in ergotamine users compared to paracetamol us-
ers. While ergotamine is not preferred by physicians due 
to its side effects, it is still used because of its easy access 
and low price. Severe withdrawal symptoms often occur 
after discontinuation of ergotamine. These may include 
increased headache, nausea, and vomiting. Although 
various treatments are recommended for the manage-
ment of ergotamine withdrawal symptoms, intravenous 
fluid therapy and anti-nausea medications are essential if 
withdrawal is rapid. The usual practice is to use narcotic 
analgesics and tranquilizers to counter the withdrawal 
symptoms33–35. In our study, migraine preventive treat-
ment was not recommended for patients during the first 
four-week GON blockade treatment period. We made 
agreement to discontinue medication overuse to restore 
the natural course of the patient’s headache. These results 
suggested that patients experienced more difficulty with 
ergotamine withdrawal than other overused drugs. There-
fore, it should be considered that GON blockade alone 
may not be sufficient during the withdrawal period in pa-
tients using ergotamine.

Generally, GON blockade is a fairly safe treatment. 
Although the frequency of reported adverse events in 
open-label studies ranged from 2.4% to 99.6%, most 
were mild and transient. The three most frequently re-
ported consistent adverse events were local pain, vaso
vagal syncope attacks, and vertigo36. In our study, after 
GON blockade, 14 patients reported pain lasting less than 
24 hours, and 4 patients reported pain lasting 24-72 hours 
at the injection site which was found in the acceptable 
limits for most patients.

Our study suggests that GON blockade can be used as 
a good alternative therapy in the treatment of MOH, with 
very low cost. When applied by an experienced clinician, 
the procedure takes minutes. With appropriate patient se-
lection, the rate of side effects is low. Since patients will 
be invited for injection at frequent intervals, it allows the 
physician to follow up the patients’ withdrawal comp
liance closely.

The biggest limitation of our study is the absence of a 
placebo group. However, our clinic serves a large num-
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ber of patients for headaches and is therefore specialized. 
Since MOH patients are a special group of patients with 
intense pain, it was not offered in our previous experience 
with the assumption that they would not accept placebo 
therapy. Undoubtedly, our study shows that GON block-
ade therapy is beneficial in the treatment of MOH, simi-
lar to other therapeutic treatments.

In conclusion, physicians should keep in mind that 
GON blockade can be a good alternative to existing 
treatments, especially in headache centers dealing with 
MOH. However, randomized, placebo-controlled studies 
are needed to determine how long this improvement can 
be sustained, how to schematize the treatment, how to 
identify potential patients, and to evaluate the efficacy of 
treatment.
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Background and purpose – Delirium is  
a common complication developing in el­
derly patients. Therefore, it is important to 
diagnose delirium earlier. Family caregivers 
play an active role in early diagnosis of de­
lirium and build a bridge between health 
professionals and patients. The purpose 
of this research was to achieve the validity 
and reliability of the Turkish version of the 
Informant Assessment of Geriatric Delirium 
Scale (I-AGeD).
Methods – This is a methodological study. 
The sample comprised 125 caregivers 
accepting to participate in the study and of­
fering care to older patients with hip fracture 
aged ≥60 years. Data were gathered preop­
eratively and on postoperative days 0, 1 and 
2. After achieving the linguistic and content 
validity of the scale, the known-groups com­
parison was used to achieve its construct 
validity. The ROC curve analysis was made 
to determine the sensitivity and specificity of 
the scale. Item-total correlations, item analy­
sis based on the difference between the 
upper 27% and lower 27%, Kuder–Richard­
son 20 (KR-20) coefficient and parallel forms 
reliability with the NEECHAM Confusion Scale 
were adapted to assess discriminant indices 
of the items in the I-AGeD.
Results – The item-total correlation coeffi
cients of the scale ranged from 0.54 to 0.89 
and KR-20 coefficient ranged from 0.09 to 
0.91 depending on the measurement times. 

Az Informant Assessment of Geriatric 
Delirium Scale török verziójának érvé-
nyessége és megbízhatósága
Celik B, RN, PhD; Bilik O, RN, PhD; Koçbilek 
ZD, RN, PhD; Damar HT, RN, PhD; Öz D, MD; 
Denizmen Z, MD

Háttér és cél – Az idős betegeknél a delí­
rium gyakran kialakuló szövődmény, ezért 
fontos korai diagnózisa. A gondoskodó csa­
ládtagok aktív szerepet játszanak a delírium 
korai diagnózisában, és hidat építenek az 
egészségügyi szakemberek és betegek kö­
zött. Kutatásunk célja az volt, hogy elérjük az 
Informant Assessment of Geriatric Delirium 
Scale (I-AGeD) török verziójának érvényessé­
gét és megbízhatóságát.
Módszerek – Ez egy módszertani tanul­
mány. A minta 125 gondozóból állt, akik 
vállalták a részvételt a tanulmányban, és 
60 éves vagy a feletti csípőtöréses idős 
betegeket gondoztak. Az adatokat műtét 
előtt és a műtét utáni 0., 1. és 2. napon 
gyűjtöttük össze. A skála nyelvi és tartalmi 
érvényességét elérve az ismert csoportok 
összehasonlítását alkalmaztuk a szerkezeti 
érvényesség eléréséhez. A ROC-görbe elem­
zését végeztük el a skála érzékenységének  
és specificitásának meghatározásához. Az 
elem-összeg korrelációk és az elemanalízis 
az alsó 27% és a felső 27% közötti különb­
ségeken alapultak, a Kuder–Richardson 20 
(KR-20) együtthatót, valamint a NEECHAM 
Konfúzióskálával való párhuzamos formák meg-
bízhatóságát alkalmaztuk az I-AGeD-elemek 
diszkriminanciamutatóinak értékelésére.
Eredmények – A skála elem-összeg korre­
lációs együtthatói 0,54-tól 0,89-ig terjedtek, 
és a KR-20 együttható 0,09-tól 0,91-ig terjedt 
a mérési időtől függően. Az ROC-görbe 
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Delirium is a common clinical syndrome charac-
terized by impaired consciousness with a sudden 

onset and fluctuating course accompanied by cognitive 
dysfunction and distorted perception1. The prevalence 
of delirium is reported to range from 4% to 57% in the 
literature2–4. Delirium increases mortality and the length 
of hospital stay1, 3, 4. Delirium is multifactorial and has 
various predisposing and precipitating factors. Predis-
posing factors include age above 70 years, male gender, 
and dementia. The most common precipitating factors 
are medications, acute illness, infections, and exacerba-
tion of chronic medical diseases.5 Among these etiolog-
ical factors, it is particularly emphasized that advanced 
age and dementia have a more significant impact on the 
development of delirium5, 6. The incidence of delirium 
increases with age. An aging-related reduction in the 
brain’s functional reserve may explain why delirium is 
more frequent in older people than in younger people, as 
the reserve becomes inadequate to cover the metabolic 
requirements critically increased by stressors7. Delirium 
and dementia are the most common causes of altered 
mental status in elderly patients. With dementia being 
one of the predisposing factors for delirium, often the 
two coexist, and sometimes when the dementia is rapid-
ly progressive, it can be challenging to differentiate the 
two in patients without a prior history of dementia. This 
situation highlights the interprofessional team’s role in 
the evaluation and management of patients with deliri-
um and dementia8. 

Delirium can be prevented if its risk factors are iden-
tified and diagnosed earlier9. Family caregivers play an 
important role in early diagnosis and serve as a bridge 
between patients and health professionals10, 11. Bond et al. 
have stated that family caregivers play an active role in 
early detection of delirium12. In a systematic review on 
the effects of family caregivers’ experiences and roles 
in the caregiving process on delirium management, the 
caregivers were found to contribute to early detection and 

prevention of delirium. Besides, it was suggested that 
caregivers-based tools directed towards prevention and 
early diagnosis of delirium should be used10. 

The Informant Assessment of Geriatric Delirium 
Scale (I-AGeD) was developed by Rhodius-Meester et 
al. in 2013 to determine delirium in older people based 
on information from family caregivers. It was found to 
be a valid and reliable tool to diagnose delirium in hospi-
talized older patients13. 

To our knowledge, there has not been a family care-
giver-based tool to diagnose delirium or a study testing 
the validity and reliability of the I-AGeD in the Turkish 
population. Therefore, the aim of the present study was 
to adapt the I-AGeD into Turkish. Achieving the validi-
ty and reliability of the Turkish version of the I-AGeD 
could contribute to early diagnosis of delirium and im-
provement of the patient care quality.

Methods
Setting and participants

Ethical (approval number: 2012/17-23) and institutional 
(approval number: 48844) approvals were obtained. The 
family caregivers’ oral and written informed consent was 
obtained. The study had a methodological design and was 
conducted in an orthopedics and traumatology outpatient 
clinic of a university hospital between March and Oc-
tober in 2022. The study sample included patients aged 
over 60 years, having hip surgery and accepting to partic-
ipate in the study, and their caregivers. Inclusion criteria 
for the caregivers were age of ≥18 years, volunteering 
to participate in the study, being literate, taking care of 
the patient for minimum 48 hours and knowing gener-
al cognitive status of the patients before hospitalization. 
Exclusion criteria were a psychiatric disorder diagnosed 
and a hearing or speech problem of the caregiver. It is 
recommended that the sample size would be at least five-

According to the ROC curve analysis, the 
sensitivity and specificity of the scale were 
≥ 91% and ≥ 96% respectively. The parallel 
forms reliability analysis showed a highly 
significant, strong negative relation at each 
measurement between the I-AGeD and the 
NEECHAM Confusion Scale. 
Conclusion – The I-AGeD is valid and reli­
able to diagnose delirium in older Turkish 
patients in perioperative processes.

Keywords: delirium, caregiver, geriatry, 
patient

elemzése szerint a skála érzékenysége és 
specificitása ≥ 91% és ≥ 96% volt. A párhu­
zamos formák megbízhatósági elemzése 
minden mérésnél nagyon szignifikáns, erős 
negatív összefüggést mutatott az I-AGeD és a 
NEECHAM Konfúzióskála között.
Következtetés – Az I-AGeD érvényes és 
megbízható eszköz a delírium diagnosztizá­
lására idős török betegeknél a perioperatív 
folyamatok során.

Kulcsszavak: delírium, gondozó, geriátria, 
betegek
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ten times the number of the items in a scale. Since the 
scale has ten items, the sample included 125 individuals 
meeting the inclusion criteria14.

Measures 

Data were collected with a descriptive characteristics 
form, the I-AGeD and The Neelon and Champagne 
(NEECHAM) Confusion Scale.

Descriptive Characteristics Form 

The form has two sections. The first section is composed 
of nine questions about family caregivers’ age, gender, 
education, occupation, marital status, income, degree of 
the relation with the patient and staying with the patient. 
The second section is composed of five questions about 
patients’ age, gender, diagnosis, type of anesthesia and 
chronic diseases (diagnosis of neurological and psychi-
atric conditions).

The Informant Assessment of Geriatric Delirium Scale 

I-AGeD was developed by Rhodius-Meester et al. in the 
Netherlands in 2013 to facilitate diagnosis of delirium 
likely to appear in older patients based on information 
from caregivers. The scale consists of ten items. Respons-
es to the items can be yes (corresponding to 1 point) or 
no (corresponding to zero point). The highest and lowest 
scores on the scale can be ten and zero respectively. The 
cut-off point for the diagnosis of delirium was reported to 
be four. Scores higher than four indicate delirium. Cron-
bach’s alpha for the scale was reported to be 0.85. The 
sensitivity and specificity of the scale were 88.90% and 
100% respectively when patients with delirium and those 
without delirium were compared. The scale was reported 
to be valid and reliable to diagnose delirium based on 
information from family caregivers13. The validity and 
reliability of the scale have not been tested in other cul-
tures yet. 

The Neelon and Champagne Confusion Scale 

The NEECHAM Confusion Scale was created by Neelon 
et al. in 1996 and has nine items and three subscales15. 
The total score ranges from zero to 30 on the scale. The 
scores zero-19 show moderate to severe confusion, the 
scores 20-24 show early to mild confusion, the scores 25-
26 show lack of confusion but presence of a high risk of 
confusion and the scores 27-30 show normal functions. 
The sensitivity and specificity of the scale were report-
ed to be 95% and 78%, respectively. The NEECHAM 
Confusion Scale was a valid and reliable scale that can 
be used by health professionals to screen and diagnose 
delirium in hospitalized patients in Turkey16. 

Data collection

Written and oral informed consent was obtained from 
the patients and their family caregivers on admission to 
hospital. The family caregivers were asked to fill in the 
I-AGeD and assessed with NEECHAM Confusion Scale 
on admission to hospital and postoperative days 0, 1, 
and 2 and put in a sealed envelope. At the same time, the 
patients were assessed by a neurologist using the Diag-
nostic and Statistical Manual of Mental Disorders (DSM 
IV) criteria. Then data obtained by the neurologist and 
researcher were compared and analyzed.

Adaptation of the I-AGeD into Turkish

The scale was translated from English to Turkish by two 
health professionals who are familiar with the terminol-
ogy in the scale and experienced in translation from En-
glish to Turkish and have good command of Turkish and 
English. A single Turkish version of the scale was created 
and examined by five experts who have good command 
of both languages and cultures, knowledge about the con-
tent of the scale, and how it is administered. The experts 
approved the Turkish version. Finally, the Turkish ver-
sion of the scale was translated back to English by two 
English language specialists who did not see the original 
scale17, 18.

Examination of the psychometric properties of 
the scale
For content validity, expert opinion was requested from 
three neurologists and five nurse academicians specializ-
ing in delirium to determine whether each item and the 
whole scale are appropriate for their goal of measure-
ment. Davis technique was utilized to assess the content 
validity and the experts were requested to rate each item 
of the scale by selecting the responses “a) totally accept-
able”, “b) acceptable”, “c) acceptable but needed modi-
fying slightly” and “d) unacceptable”. The total number 
of the items “a” and “b” was divided by the number of 
the experts and the item, and the scale content validity 
indexes were found to be 1. The desirable item and scale 
content validity indices in the Davis technique are over 
0.8019. The content validity index of over 0.80 showed 
that the I-AGeD measured what it was expected to mea-
sure.

The known groups comparison, and item analyses 
were performed to test the construct validity of the scale. 
Therefore, item-total-score correlation analyses made for 
the reliability assessment of the scale were also exam-
ined to determine the construct validity of the scale20, 21. 
Besides, receiver operating characteristic (ROC) curve 
analyses were utilized to examine the sensitivity and 
specificity of the scale regarding diagnosis of delirium. 
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To test the reliability of I-AGeD, item-to-
tal correlations used to assess the discrim-
inant indices of the items, item analysis 
based on the difference between the upper 
27% and lower 27%, Kuder-Richardson 20 
(KR-20) internal reliability coefficient and 
parallel forms reliability were utilized. 

Data Analysis

Data were analyzed with SPSS 24. De-
scriptive characteristics were examined by 
numbers, percentages, mean, and standard 
deviation. Item-total correlation and paral-
lel forms reliability were tested with Pear-
son correlation analysis. The correlation 
coefficients were evaluated as: 0.00-0.19: 
very weak correlation, 0.20-0.39: weak cor-
relation, 0.40-0.69: moderate correlation, 
0.70-0.89: strong correlation, and 0.90-1.00: 
very strong correlation22. Item analyses were 
made with Student’s t-test and discriminant 
validity was analyzed with McNamer’s test. 
The sensitivity and specificity of the scale 
were examined with ROC curve analysis. 
The values under the curve were evaluated 
as: 0.90-1.00: excellent, 0.80-0.89: good, 
0.70-0.79: moderate, 0.60-0.69: weak, and 
0.50-0.59: ineffective23, 24.

Results
Descriptive characteristics of the pa-
tients and their caregivers are presented 
in Table 1. The mean age of the patients 
was 79.29±9.89 years. Of all the caregiv-
ers, 78.40% (n=98) were female, 52.80% 
(n=66) were primary school graduates, 
66.40% (n=83) were the patients’ children.

Reliability of the scale

Results of the item analysis are outlined in 
Table 2. Item-total correlation coefficients 
for the scale ranged from 0.541 to 0.846 
before surgery (T0), from 0.627 to 0.875 
on postoperative day 0 (T1), from 0.613 to 
0.877 on postoperative day 1 (T2) and from 
0.603 to 0.895 on postoperative day 2 (T3). 
In the item analysis, there was a signifi-
cant difference between the upper 27% and 
the lower 27% on each measurement time 
(p<0.001). The Kuder-Richardson inter-
nal reliability coefficient was 0.911 on T0, 
0.916 on T1, 0.916 on T2 and 0.907 on T3.

Table 1. Descriptive characteristics of the patients and their caregivers

Characteristics Number Percentage

Patients

Age (years)* 79.29±9.89 (60–96)

Gender

  Female 89 71.20

  Male 36 28.80

Place of living

  Alone 20 16.00

  With family 101 80.80

  Nursing home 4 3.20

Cognitive disorder

  None 90 72.00

  Dementia 20 16.00

  Alzheimer’s disease 7 5.60

  Dementia + Alzheimer’s disease 8 6.40

Caregivers

Age (years)* 53.56±10.11 (30–80)

  Gender

  Female 98 78.40

  Male 27 21.60

Education

  Primary education 66 52.80

  High school 30 24.00

  University or a higher level of  
  education

29 23.20

Occupation

  Unemployed 58 46.40

  Civil servant 39 31.20

  Retired 28 22.40

Marital status

  Married 100 80.00

  Single 25 20.00

Income

  Higher than expenses 7 5.60

  Equal to expenses 45 36.00

  Lower than expenses 73 58.40

Degree of relationship

  Spouse 18 14.40

  Daughter 75 60.00

  Son 8 6.40

  Daughter-in-law 24 19.20

* mean ± standard deviation (minimum-maximum) 
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To assess parallel forms reliability, the mean score on the 
I-AGeD and the mean score on the NEECHAM Confu-
sion Scale were compared (Table 3). There was a highly 
significant, strong negative correlation between the mean 
scores of the scales on each measurement time (p<0.001). 
The presence of a negative correlation showed that paral-
lel forms reliability of the I-AGeD was achieved. 

Validity of the scale

For the known groups validity, Table 4 shows the com-
parison of the patients diagnosed as delirium by the neu-
rologist using DSM IV criteria and based on their total 
score on the I-AGeD and those without the diagnosis 
of delirium. Out of the patients found to have delirium 
based on their mean scores on the I-AGeD, 91.4% were 

diagnosed as delirium by the neurologist using DSM IV 
criteria before surgery and 92.5%, 94.2% and 93.3% 
were diagnosed as delirium by the neurologist using 
DSM IV criteria on postoperative day 0, 1 and 2, respec-
tively. None of the patients without delirium based on 
their mean I-AGeD scores at all measurement times were 
diagnosed as delirium by the neurologist. This indicates 
that the I-AGeD has construct validity.

Sensitivity and specificity of the scale

The ROC curve analysis is presented in Figure 1 and 
Table 5. Since the area under the curve was over 0.90 
at all the measurements, the discriminative power of the 
I-AGeD was considered excellent. The cut-off point for 
the scale was calculated by using Youden index. The 

Table 2. Results of the Item Analysis for The Informant Assessment of Geriatric Delirium Scale

Items Item-total score Difference between upper 27% and 
lower 27% 

T0 T1 T2 T3 T0 T1 T2 T3

1. I haven’t noticed a change in his/
her general behavior.

.809* .798* .854* .822 9.220* 12.819* 12.819* 9.220*

2. I have to frequently repeat the 
things I do to attract his/her attention. 

.834* .875* .877* .869 9.911* 19.044* 15.716* 14.283*

3. He/she is less frequently awake 
and/or is sleepy during the day. 

.769* .794* .866* .895 11.662* 23.685* 19.044* 16.233*

4. He/she less frequently move spon­
taneously and has difficulty in moving 
his/her hands and arms.

.553* .653* .717* .675 5.050* 8.073* 9.220* 7.585*

5. He/she is usually awake at night 
and always sleepy during daytime. 

.725* .632* .613* .603 8.073* 6.733* 5.667* 6.000*

6. He/she has been more forgetful 
recently. 

.814* .741* .710* .632 16.233* 12.819* 11.662* 7.585*

7. He/she closes his/her eyes when 
we stop speaking. 

.714* .706* .785* .733 5.667* 9.220* 9.220* 6.733*

8. It is difficult to wake him/her up. .541* .656* .668* .618 3.688* 6.733* 5.667* 4.761*

9. He/she is irritable and struggles to 
free himself/herself.

.784* .627* .648* .708 9.220* 7.585* 7.585* 7.141*

10. He/she says irrational, strange 
things. 

.846* .817* .774* .793 11.794* 16.233* 11.254* 7.984*

* p<0.001, T0: before surgery, T1: postoperative day 0, T2: postoperative day 1, T2: postoperative day 2.

Table 3. The comparison of the mean score on The Neelon and Champagne Confusion Scale with the mean score 
on The Informant Assessment of Geriatric Delirium Scale

The mean score on the NEECHAAM Confusion Scale

T0 T1 T2 T3

R p R p R p r p

The Mean Score on the I-AGeD –.937 .000 –.905 .000 –.917 .000 –.913 .000
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point at which Youden index is the closest to +1 was 
accepted as the cut-off point. It was 4.5 for T0, T1 and 
T2 measurements and 4 for T3 measurement. Although 
the sensitivity of the scale varied with the measurement 
times, it was ≥91% and its specificity was ≥96% for each 
measurement. The rate of positive likelihood was over 
24 for each measurement. These results indicated that the 
I-AGeD have high sensitivity and specificity and can be 
reliably used to diagnose delirium.

Discussion
Delirium is a common complication developing in pa-
tients with hip fracture25 and its incidence varies between 
20% and 50%15. The original scale was developed for 
caregivers for geriatric patients. The validity and reliabil-
ity of the Turkish version of the scale were tested in fam-
ily caregivers providing care for patients aged ≥60 years 
and having hip fracture.

After linguistic and content validity of the I-AGeD 
were achieved, the construct validity of the scale was 
tested with the known groups comparison. To this aim, 
the same scale is administered to two different groups 
and the presence of a significant difference between them 

indicates that the scale has construct validity20. Older 
patients undergoing surgery usually develop delirium in 
postsurgical 24-72 hours26, 27. Therefore, in the present 
study, the I-AGeD was used to make four measurements, 
i.e. before surgery and on postsurgical days 0, 1 and 2. 
The patients diagnosed as delirium by a neurologist us-
ing DSM IV criteria and those found to have delirium 
based on the scores on the I-AGeD filled in by their fam-
ily caregivers at each measurement were compared. No 
significant difference was found in the diagnosis of delir-
ium at each measurement between the I-AGeD filled by 
the caregivers and the neurologist using DSM IV criteria 
(p<0.05). This finding also shows that the construct va-
lidity of the scale was achieved. Besides, a ROC curve 
analysis was made to assess the power of the I-AGeD to 
distinguish between the patients diagnosed as delirium 
and those without delirium. Since the value of the area 
under the curve was over 0.90 at all measurements, the 
discriminative power of the I-AGeD was regarded as ex-
cellent.

The reliability of a scale shows how consistently that 
scale can make measurements. It is recommended that 
KR-20 coefficient should be used to achieve reliability 
of a scale whose items are coded dichotomously and as 

Table 4. The comparison of the patients diagnosed as delirium with those without delirium based on the mean 
I-AGeD scores and DSM IV criteria

Time Mean Score on the I-AGeD Diagnosis of delirium based on DSM IV 
criteria

Presence of delirium Absence of delirium Total

n % N % n %

T0 Presence of delirium 32 91.4 3 8.6 34 100

Absence of delirium 0 0 90 100 90 100

X2 1.333

P .250

T1 Presence of delirium 49 92.5 4 7.5 53 100

Absence of delirium 0 0 72 100 72 100

X2 2.250

P .125

T2 Presence of delirium 49 94.2 3 5.8 52 100

Absence of delirium 0 0 73 100 73 100

X2 1.333

P .250

T3 Presence of delirium 42 93.3 3 6.7 45 100

Absence of delirium 0 0 80 96.4 80 100

X2 1.333

P .250

T0: before surgery, T1: postoperative day 0, T2: postoperative day 1, T2: Postoperative day 2. X2: Mcnamer’s test



	 Ideggyogy Sz 2024;77(3–4):111–119.	117

zero-one. KR-20 coefficient is expected to be over 0.7028. 
In the present study, KR-20 was over 0.90 at all the mea-
surements. Cronbach’s alpha for the original scale was 
reported to be 0.8513. Another method utilized to test re-
liability is item analysis. It shows the ability of the items 
in a scale to represent that scale and contributions of the 
items to the scale29. The item analysis based on the dif-
ference between the upper 27% and lower 27% was used 
to analyze reliability of the I-AGeD. Presence of a sig-
nificant difference in the scores on a scale and its items 
between the groups indicates that the scale is reliable and 
has high discriminatory power30. In the present study, 
there was a significant difference in the scores on the 

I-AGeD and its items at all the measurements between 
the upper 27% and lower 27%. This finding indicates that 
the I-AGeD has internal consistency. 

Another way to test reliability of a scale is parallel 
forms reliability. This method allows examination of the 
correlation between the scores on two parallel forms cre-
ated to measure the same concept and administered to a 
sample at the same time or at two different times.29 To 
achieve the parallel forms reliability in the present study, 
the I-AGeD and the NEECHAM Confusion Scale were 
administered simultaneously and obtained mean scores 
on the scales were compared13, 16. Lower scores on the 
NEECHAM Confusion Scale and higher scores on the 

Figure 1. The results of the ROC curve analysis
T0: Before surgery, T1: postoperative day 0, T2: postoperative day 1, T2: postoperative day 2
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I-AGeD can show delirium. A significant, strong nega-
tive correlation was found between the mean scores on 
the scales (p<0.001). This finding indicated that the par-
allel forms reliability of the I-AGeD was achieved. 

Conclusion
Delirium is not usually recognized in its early stage. It is 
important to obtain information from all sources includ-
ing caregivers to diagnose this important, serious condi-

tion consistently and timely13. The I-AGeD was report-
ed to be a tool that can be utilized to diagnose delirium 
quickly and easily. In light of the results of the present 
study, it can be suggested that it is a valid and reliable 
scale to detect delirium in older patients perioperatively 
in Turkey. 

ACKNOWLEDGEMENTS – The authors would like to thank 
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Table 5. The cut-off point, predictive values, area under the curve values and rates of likelihood for The Informant 
Assessment of Geriatric Delirium Scale in detection of delirium

Cut-off 
points

Sensitivity Specificity p Area under the curve 
(95% confidence interval)

Mean

T0 4.5 0.91 0.97 0.000 0.988 (0.97–1.00) 42.14

T1 4.5 0.98 0.96 0.000 0.992 (0.98–1.00) 24.81

T2 4.5 0.96 0.96 0.000 0.992 (0.98–1.00) 24.30

T3 4.0 1.00 0.96 0.000 0.993 (0.98–1.00) 27.66

T0: before surgery, T1: postoperative day 0, T2: postoperative day 1, T2: postoperative day 2
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Background and purpose – We aimed 
to investigate the difference of clinical and 
electrophysiological improvement between 
perineural corticosteroid injection therapy 
(PCIT) and perineural 5% dextrose injection 
therapy (5%PDIT) in carpal tunnel syndrome 
(CTS).
Methods – Total of 92 wrists that were di-
agnosed as mild-to-moderate idiopathic CTS 
and completed their follow-up were included 
in our study. The severity of pain, symptom 
severity and functional status were asses
sed by visual analog scale (VAS) and the 
Boston Carpal Tunnel Syndrome Question-
naire (BCTQ) scores for treatment effective-
ness. Randomized wrists were administered 
PCIT or 5%PDIT accompanied by ultrasound 
guidance. VAS, BCTQ scores and the electro
physiological study repeated before and 
after treatment at the 1st and 6th months 
after perineural injection therapies (PITs) 
were recorded.
Results – Compared with baseline data, 
within groups there was significant improve-
ment in VAS, BCTQ severity and function 
scores at 1st and 6th months follow-up (all  
p < 0.001). Considerable advance were de-
tected in the median sensory nerve conduc-
tion velocity (SNCV) when pretreatment val-
ues were compared with posttreatment first 
month in both groups (p = 0.01; p < 0.001, 
respectively). No significant change occurred 
in median distal motor latency (DML) values 
between the 1st and 6th months in the 
groups (p = 0.095; p = 0.113, respectively). 
No significant difference was observed bet
ween 5%PDIT and PCIT groups.
Conclusion – Clinical and electrophysiologic 
improvement in CTS began from 1st month 

Perineuralis 5%-os dextróz kontra 
kortikoszteroid-injekció a carpalis alagút 
szindróma nem sebészi kezelésében
Ocek O, MD; Guner D, MD

Háttér és cél – Tanulmányunk célja az volt,  
hogy megvizsgáljuk a klinikai és az elektro-
fiziológiai javulás közötti különbségeket 
perineuralis kortikoszteroid injekciós terápia 
(PCIT) és perineuralis 5%-os dextróz injekciós 
terápia (5%PDIT) alkalmazása során carpalis 
alagút szindróma (CTS) kezelése során.
Módszerek – Összesen 92 csuklót vontunk 
be a vizsgálatba, amelyeknél enyhe vagy kö-
zepes fokú idiopathiás CTS-t diagnosztizáltak, 
és terápiájuk nyomon követését befejeztük. 
A fájdalom súlyosságát, a tünetek súlyossá
gát és a funkcionális állapotot vizuális analóg 
skálával (VAS), míg a kezelés hatékonyságát a 
Boston Carpal Tunnel Syndrome Question- 
naire (BCTQ) pontszámaival értékeltük.  
A randomizált csuklókon PCIT-et vagy 5%PDIT-et 
alkalmaztunk ultrahangos irányítással kí
sérve. A perineuralis injekciós terápiák (PIT) 
előtt, majd a kezelés után az 1. és 6. hónap
ban rögzítettük a VAS- és BCTQ-pontszá
mokat, valamint az elektrofiziológiás vizsgálat 
eredményét.
Eredmények – A kiindulási adatokhoz ké-
pest a csoportokon belül szignifikáns javulás 
volt tapasztalható a VAS-, a BCTQ súlyossági 
és a funkcionális pontszámokban az 1. és 6. 
hónapos utánkövetéskor (mind p < 0,001). 
Mindkét csoportban jelentős javulást észlel-
tünk a medián érzőideg vezetési sebességé-
ben (SNCV), amikor a kezelés előtti értékeket 
összehasonlítottuk a kezelés utáni első 
hónap eredményeivel (p = 0,01; p < 0,001). 
A medián distalis motoros latencia (DML) 
értékeiben nem történt szignifikáns változás 
az 1. és a 6. hónap között egyik csoportban 
sem (p = 0,095; p = 0,113). Az 5%PDIT- és a 
PCIT-csoportok között nem volt szignifikáns 
különbség megfigyelhető.

Perineural 5% dextrose versus corticosteroid 
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Carpal tunnel syndrome (CTS) is the most common 
compression neuropathy of the upper extremity, 

which occurs as a result of ischemia of the median nerve 
due to compression of the transverse carpal ligament in 
the wrist localization. It is often idiopathic, but it can oc-
cur due to systemic diseases, local factors, and excessive 
use of hands. Due to the results of nerve conduction stud-
ies (NCS) and the clinical manifestations, CTS can be 
graded as mild, moderate or severe. Treatment strategies 
are also determined according to this staging system. Sur-
gical treatment is preferred in moderate-to-severe stages. 
Treatment of mild CTS can be planned by non-surgical 
methods such as night splint or perineural injection1–3. 
Nevertheless, there is no consensus on the treatment of 
mild-to-moderate cases of CTS.

Perineural injection therapy (PIT) is a potential and 
innovative treatment alternative for CTS. PIT can be per-
formed in different ways in clinical practice, including 
long or short axis, proximal or distal and ulnar or radial 
approach. While there are studies that reported the ulnar 
approach as the most effective technique, there is also 
a study indicating that the pain reduction effectiveness 
of the radial approach lasts longer than that of the ulnar 
approach3–5. Due to its anti-inflammatory effect, perineu-
ral corticosteroid injection therapy (PCIT) is preferred 
frequently nowadays. Although the efficacy of surgery is 
higher than of PCIT, it could be delayed, because of the 
possible complications of surgery, high costs, longer re-
covery period and the possibility of revision surgery due 
to the 3% repetition of the entrapment in the future. Also 
the low complication risk and good treatment response 
at the rate of 70-90% of PCIT cause that it should be 
considered as the first-line treatment in mild-to-moderate 
stage4–7. PCIT can remain in the tissue for 1-4 weeks. 
Furthermore, recent studies indicated that its effects con-
tinue in long-term8. However, adverse effects, such as at-

rophy, hypopigmentation, pain, bleeding, and ulceration 
may occur after local PCIT. 

Perineural 5% dextrose injection therapy (5%PDIT) 
is another local treatment option that is thought to be 
beneficial in reducing neuropathic pain originating from 
peripheral nerves9. While high dextrose concentrations 
trigger neurogenic inflammation and may have toxic ef-
fects, 5%PDIT increases peripheral nerve conduction10. 
Furthermore, 5%PDIT has similar osmolality as normal 
saline and its’ injection is reported to be less painful than 
that of sterilized water. PIT of isotonic dextrose was not 
harmful in human and animal studies9.

This study aimed to investigate the difference of clini-
cal and electrophysiologic recovery between PCIT versus 
5%PDIT, which performed under ultrasound guidance in 
our idiopathic mild-to-moderate CTS patients.

Materials and methods
Study groups and design

In this study, patients who applied to the neurology de-
partment with the diagnosis of idiopathic CTS were 
evaluated. A single neurologist examined patients for eli-
gibility. Our inclusion criteria were to be 18-80 years old 
with mild-to-moderate CTS based on an electrophysi-
ological confirmation and clinical symptoms persisting 
for more than a month. For clinical diagnosis, we based 
on American Association of Electrodiagnostic Medicine 
(AAEM) criteria; 1) paresthesia, pain worsening at night 
and subsiding after postural adjustment or hand shaking; 
2) weakness or clumsiness exacerbated by repeated wrist 
use; 3) thenar muscle weakness with atrophy; and 4) 
positive Tinnel sign or Phalen test11. Demographic infor-
mations such as age, gender and body mass index were 
recorded. Patients with severe or extreme CTS, diabetes 

after PCIT and 5%PDIT. At the 6th month fol-
low-up of the patients, 5%PDIT and PCIT had 
similar therapeutic effects. As a result, we 
can consider the replacement of PCIT with 
5%PDIT in mild-to-moderate CTS patients 
especially in those who are hesitant because 
of the corticosteroid’s adverse effects.

Keywords: carpal tunnel syndrome, peri-
neural injection, corticosteroid, 5% dextrose, 
pain, ultrasound

Következtetés – A CTS klinikai és elektro-
fiziológiai javulása a PCIT és az 5%PDIT után 
az 1. hónaptól kezdődött. A 6. hónapos 
utánkövetésnél az 5%PDIT és a PCIT hasonló 
terápiás hatást ért el. Eredményünk azt mu-
tatja, hogy megfontolható a PCIT 5%PDIT-tel 
való helyettesítése enyhe és közepesen sú-
lyos CTS-betegeknél, különösen azoknál, akik 
tartanak a kortikoszteroid mellékhatásaitól.

Kulcsszavak: carpalis alagút szindróma, 
perineuralis injekció, kortikoszteroid, 5%-os 
dextróz, fájdalom, ultrahang
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mellitus and other metabolic diseases, malignancy, poly-
neuropathy, renal failure, thyroid disease, cervical radic-
ulopathy or brachial plexopathy, history of upper extrem-
ity surgery, motor neuron disease, trauma to the hand or 
wrist, connective tissue disease, rheumatic disease, ac-
tive infection, pregnancy were excluded from the study. 
Seventy-eight patients diagnosed with mild-to-moderate 
CTS were enrolled into this study but 14 were excluded 
according to exclusion criteria. For the 64 included pa-
tients random numbers were generated using Microsoft 
Excel, Microsoft Inc., USA. Each generated number was 
sorted with the Rank function and randomly assigned to 
the groups. Figure 1 illustrates the flowchart of study.

The severity of pain was assessed using Visual Analog 
Scale (VAS). The symptom severity and functional status 
of patients were evaluated with The Boston Carpal Tunnel 
Syndrome Questionnaire (BCTQ). The electrophysiologi-
cal examination was done by the neurologist and then the 
patients were referred to the pain department. PITs were 
performed by a pain physician with ultrasound-guided in-
jection therapy experience, who was blinded to the clini-
cal or electrophysiological data of the subjects. All par-

ticipants were blinded to the kind of PIT administered to 
them. If the patients were diagnosed with bilateral CTS, 
both wrists were assigned to the same group. 

All patients avoided any other conservative treatments 
for CTS from least two weeks before the start of partici-
pation to the end of the study. The study was approved by 
the local ethics committee and was conducted in accord-
ance with the Declaration of Helsinki (No: 242-09). All 
patients gave written informed consent after being given 
details about the study.

Electrophysiological examination

The electrophysiological examination was performed us-
ing surface electrodes with a Medelec Synergy electro-
myography device (ViaSys Healthcare, Madison, Wis., 
USA). The skin temperature was standardized between 
32-36°C on all extremities. Routine electrophysiological 
tests were performed for all subjects according to AAEM 
guidelines of electrodiagnostical studies in CTS11, 12.

All sensory NCS were performed antidromically. The 
sensory nerve conduction velocity (SNCV) was studied 

Figure 1. Study flowchart. 5%PDIT: Perineural 5% dextrose injection therapy; PCIT: perineural corticosteroid injection 
therapy 

Assessed for eligibility (n=78)

Missing follow-up (n=2), wrist (2) Missing follow-up (n=2), wrist (2)Follow-up

Randomized (n=64)

5% PDIT (n=32)
Treated wrist (48)

Analyzed wrist (46)

PCIT (n=32)
Treated wrist (48)

Analyzed wrist (46)

Excluded (n=14)
*Not meeting inclusion criteria (n=10)  

(4 cervical radiculopathy,  
4 polyneuropathy,  

2 connective tissue disease)
*Decline to participate (n=4)



124	 Ocek: Perineural 5% dextrose versus corticosteroid ınjection in carpal tunnel syndrom treatment

when the stimulator was 14 cm proximal to 
the active electrode on the 2nd interphalan-
geal joint, and the DML stimulator was 8 cm 
proximal to the active electrode on the ab-
ductor pollicis brevis muscle13. In the median  
motor nerve study DML ≥ 4.2 ms, conduc-
tion velocity < 50 m/s, amplitude < 4mV; 
in median sensory nerve study a latency of 
>3.5 ms, amplitude < 17 µV, conduction 
velocity < 50 m/s, and 4th finger median-
ulnar sensory latency difference > 0.5 ms 
were accepted as abnormal12.

The electrophysiological severity of 
CTS was graded as mild, moderate, severe 
or extreme based on published data from 
AAEM11. Patients who were electrophy
siologically diagnosed as having moderate-
stage CTS (SNCV slowing and DML de-
lay in finger-wrist segment) and mild-stage CTS (SNCV 
slowing and normal DML in finger-wrist segment) were 
included in the study. Extreme CTS (absence of sensory 
nerve action potential SNAP and CMAP) or severe CTS 
(absence of SNAP in digit-wrist segment and abnormal 
DML) patients were excluded11, 13.

Ultrasound-guided perineural therapy

The treatment was performed in the local operating room 
under sterile conditions in the supine position. Firstly, the 
median nerve of all patients were visualized in the sca
phoid pisiform (SP) plane (at the proximal entrance to the 
carpal tunnel) using a linear probe of a General Electric 
double-probe doppler-enabled ultrasonography device 
(Figure 2). A 27 gauge 4 cm needle was used while pre-
serving the neurovascular structures in all PIT groups. 
The total volume of injectates was prepared as 5 ml. The 
median nerve location was determined, in group PCIT, a 
mixture of 1 cc 40 mg triamcinolone, 2 cc 2% lidocaine 
and 2 cc saline around the median nerve in a short axis, 
ulnar approach and in-plane method was injected. On the 
other hand, in group 5%PDIT, under in-plane ulnar 
approach, 3 cc injectate was injected to hydrodissect the 
SP plane from the transverse carpal ligament, and the re-
sidual 2 cc injectate was then injected to hydrodissect the 
inferior SP plane away from the flexor tendons. Hydro-
dissection of the median nerve was observed ultrasono-
graphically in both groups. All patients were observed for 
thirty minutes after injection for any complications.

Outcome measurements

VAS and BCTQ scores and the electrophysiological 
study were evaluated before and after PIT at the 1st and 
6th months. VAS was used to evaluate the severty of pain 
or paresthesia. All patients were asked to indicate his/her 

perceived pain intensity along a 100 mm horizontal line, 
and then this rating is measured from the left edge (VAS 
score)14. The Boston Carpal Tunnel Syndrome Question-
naire (BCTQ) is a patient-reported questionnaire that is 
used for determine the symptom severity and functional 
status of patients with CTS. It is a specific questionnaire 
for CTS developed by Levine et al.15, and the Turkish ver-
sion had been validated by Sezgin et al16. It is more fre-
quently used as a standard in CTS patients. In the BCTQ, 
the symptom severity scale with 11 items and the func-
tional status scale with 8 items are scored on a Likert 
scale with 1 point (mildest) to 5 points (most severe) and 
each scale generate a final score. Electromyographical 
tests are routinely used for the diagnosis of CTS. The de-
tailed method of measurement is the same as described 
above.

Sample size

The sample size was calculated using the PASS V15.0.5 
program. According to the results of non-inferiority test, 
with 95% statistical power (1-β), 5% significance level 
(1-α), and allowable difference was 1, and assuming a 
standard deviation of 1.2 for the BCTQ severity scale 6th 
month values and equality margin value was δ = 0,01 be-
tween the study groups, the sample size for showing non-
inferiority was 62 wrists in total, 31 in each group for the 
study. However, when we considered possible case losses 
(%20 dropout), it was planned to include minimum 39 
wrists for each group to the study. Since our study was 
completed with 92 wrists, 46 in each group, the power of 
test was 99.9% according to Posthoc power analyses17.

Statistical analysis

The IBM-Statistical Package for the Social Sciences 
(SPSS) version 23 software program was used for sta-

Figure 2. Ultrasonographic view of perineural injection around the 
median nerve using the short-axis, ulnar approach, and in-plane 
method by preserving neurovascular structures after the median nerve 
was located. M: Median nerve; B: Bone; T: Tendon; Short arrowheads: 
Needle
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tistical analysis. Independent t-test and chi-squared test 
were used to analyze continuous and categorical demo-
graphic data. SNCV, DML, VAS, BCTQ severity and 
function scores were compared with Generalized Lineer 
Models (GLMs) according to PITs, time and their inter-
action. We minimized the intra-individual correlation 
with this statistical methods. The results of the analysis 
were presented as mean ± standard deviation. A p value 
of < 0.05 was considered as significant.

Results
The study initially included 64 patients who met the in-
clusion criteria. However four patients (two from each 
group) had to be excluded from the study due to missing 
the follow-up. Ninety-two treated hands of 60 patients 
who were diagnosed as having mild or moderate CTS 
were included in the study. Table 1 shows the demo-
graphic and clinical characteristics with no significant 
differences between the two groups. 

The main effect of PITs did not presented statistical 
significance on the mean values of VAS (p = 0.471). The 
main effect of time was statistically significant on the 
mean values of VAS (p < 0.001). While the mean value of 
VAS was 7.95 ± 1.35 at pretreatment, it decreased to 1.15 
± 1.09 at the 1st month and was 1.41 ± 1.36 at the 6th 
month of posttreatment period in total. The mean VAS 
values at posttreatment 1st and 6th months’ demonstrated 
significant difference from pretreatment, and no interac-
tion effect between time and group was found (p = 0.078) 
(Table 2).

Similar to VAS, the main effect of PITs did not show 
statistically significant difference on the mean values of 
BCTQ severity score (p = 0.666). The main effect of time 
was statistically significant on the mean BCTQ severity 
scores (p < 0.001). The mean value of this scores were 

34.62 ± 6.99 at pretreatment, 14.12 ± 4.29 at the post-
treatment 1st month and 14.09 ± 4.31 at the posttreatment 
6th month in total. Pretreatment values of the BCTQ se-
verity scores indicated significant difference from post-
treatment 1st and 6th months. No interaction effect be-
tween time and group was found (p = 0.259) (Table 2).

The main effect of PITs was not statistically signifi-
cant on the mean values of BCTQ function score (p = 
0.451). The time effect was statistically significant on the 
mean values of BCTQ function scores (p < 0.001). While 
the mean value of BCTQ function score was 30.54 ± 7.1 
at pretreatment, it was decreased to 10.6 ± 3.31 at the 
posttreatment 1st month and it continued to be 10.52 ± 
3.29 at the 6th month of posttreatment period, which was 
similar with the 1st month’s mean value. Pretreatment 
value of the BCTQ function scores obtained significant 
difference from posttreatment 1st and 6th months. No in-
teraction effect between time and group was found (p = 
0.916) (Table 2).

The main effect of each PITs and time was statistically 
significant on the mean values of SNCV (p = 0.010, p < 
0.001, respectively). However, time and PITs interaction 
was not statistically significant on mean values of SNCV 
(p = 0.989). While the mean values of the SNCV param-
eter was 40.84 ± 4.74 m/s at pretreatment, it increased 
to 45.18 ± 5.45 m/s at the 1st month significantly and 
measured 45.09 ± 5.13 m/s at the 6th month in total. In 
the %5PDIT group, the mean SNCV was 41.62 ± 4.08 
m/s at pretreatment, 46.05 ± 5.15 m/s at 1st and 45.84 ± 
4.57 m/s at 6th month of posttreatment. The mean SNCV 
was 40.06 ± 5.24 m/s at pretreatment, increased to 44.35 
± 5.65 m/s at 1st month and remained at 44.37 ± 5.56 m/s 
at 6th month of posttreatment period in PCIT group. The 
changes in the electrophysiological parameters in both 
groups are presented in Table 2.

The main effects of each PITs and time did not reach 
statistical significance on the main values of DML (p = 
0.095; p = 0.113, respectively). No interaction effect be-
tween time and group was found (p = 0.940). The mean 
value of the DML parameter was 4.38 ± 0.56 ms at pre-
treatment, it was improved to 4.25 ± 0.42 ms at 1st month 
and was 4.28 ± 0.44 ms at 6th month of posttreatment in 
total. Similar with total, each PCIT and %5PDIT group, 
DML was decreased at 1st month according to pretreat-
ment values (Table 2).

Discussion
In this study the difference of the efficacies were eva
luated between hydrodissections using 5%PDIT and 
PCIT for mild-to-moderate CTS. At the end of the study, 
we determined that VAS, BCTQ function and severity 
scores were significantly reduced after the first and sixth 
months in both PIT groups, compared to pretreatment 
scores. Furthermore, this scores did not differ signifi-

Table 1. The demographic data of our mild to moderate 
CTS patients

PCIT
(n = 46)

5% PDIT
(n = 46)

Age (mean ± sd) 47.11 ± 10.45 50.67 ± 10.20
   Female (%) 41(89.1) 40(87)
   Male (%) 5(10.9) 6(13)
BMI (mean ± sd) 27.22 ± 4.25 28.96 ± 4.09
Symptom Duration(mo)
(mean ± sd)

7.28 ± 4.40 5.87 ± 3.54

Grading
   Mild 23(50) 23(50)
   Moderate 23(50) 23(50)

BMI: body mass index; sd: standart deviation
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cantly between the 5%PDIT and PCIT groups at first and 
sixth months of posttreatment. Additionally, in electro-
physiological study, SCNV was improved significantly at 
posttreatment 1st month compared to pretreatment values 
in both groups. However the mean values of DML scores 
were improved at posttreatment compared to pretreat-
ment in both 5%PDIT and PCIT, this change was not sig-
nificant. Electrophysiological parameters did not differ 
significantly between posttreatment 1st and 6th months. 
Based on our results, it appears that the efficacies of 
5%PDIT and PCIT are similar in mild-to-moderate CTS.

Ultrasound-guided peripheral nerve administrations 
provide real-time imaging of the needle, improve accu-
racy and safety of the treatments. Complications such 
as peritendinous fibrosis and median nerve damage can 
be observed with blind injections. It is known that the 
adjuvant agent and technique which used for ultrasound-
guided CTS injections, have different effects on function-

ality and pain in the short and long term5. Corticosteroids 
act by reducing perineural inflammation and soft tissue 
edema surrounding the neurons in CTS. According to 
previous studies, there were strong evidences that PCIT 
was superior to placebo18. However, there is no consensus 
about the duration of efficacy of PCIT in the literature. 
Marshall S et al.19 reported that the therapeutic effects 
of PCIT for CTS began after one month from adminis-
tration but did not significantly improve symptoms com-
pared to either anti-inflammatory treatment and splinting 
after eight weeks. In contrast, Lee et al.20 showed that, 
improvement in symptoms, functional and electrophysi-
ological parameters still observed at three month follow-
up by using ultrasound guided PCIT. Both Makhlouf et 
al.21 and Wang et al.22 revealed that the therapeutic ef-
fects extended up to six months. We observed that the 
therapeutic effects of PITs, which we administered to our 
mild-to-moderate CTS patients, began rapidly in the first 

Table 2. Outcome measurements of VAS, BCTQ, SNCV, DML among patients at different time points

Pretherapy Posttherapy 
1st mo

Posttherapy 
6st mo

Total Wald p*

VAS
   %5PDIT 7.76 ± 1.39 1.35 ± 1.04 1.57 ± 1.22 3.56 ± 3.22 Treatment (Tr) 0.521 0.471
   PCIT 8.13 ± 1.29 0.96 ± 1.11 1.26 ± 1.48 3.45 ± 3.57 Time(T) 1741.233 < 0.001
   Total 7.95 ± 1.35b 1.15 ± 1.09a 1.41 ± 1.36a 3.5 ± 3.39 Tr*T 5.096 0.078
BCTQ 
(Severity)
   %5PDIT 33.78 ± 7.91 14.54 ± 4.2 14.09 ± 3.55 20.8 ± 10.74 Treatment (Tr) 0.187 0.666
   PCIT 35.46 ± 5.89 13.7 ± 4.39 14.09 ± 5 21.08 ± 11.4 Time(T) 921.574 < 0.001
   Total 34.62 ± 6.99b 14.12 ± 4.29a 14.09 ± 4.31a 20.94 ± 11.06 Tr*T 2.704 0.259
BCTQ 
(Function)
   %5PDIT 30.93 ± 8.04 10.76 ± 2.51 10.63 ± 2.59 17.44 ± 10.83 Treatment (Tr) 0.568 0.451

   PCIT 30.15 ± 6.08 10.43 ± 3.97 10.41 ± 3.89 17 ± 10.46 Time(T) 1032.368 < 0.001
   Total 30.54 ± 7.1b 10.6 ± 3.31a 10.52 ± 3.29a 17.22 ± 10.63 Tr*T 0.174 0.916
SNCV (m/s)
   %5PDIT 41.62 ± 4.08 46.05 ± 5.15 45.84 ± 4.57 44.46 ± 5.02 Treatment (Tr) 6.713 0.010
   PCIT 40.06 ± 5.24 44.35 ± 5.65 44.37 ± 5.56 42.93 ± 5.81 Time(T) 44.939 < 0.001
   Total 40.84 ± 4.74b 45.18 ± 5.45a 45.09 ± 5.13a 43.68 ± 5.48 Tr*T 0.023 0.989
DML (ms)
   %5PDIT 4.33 ± 0.56 4.21 ± 0.43 4.22 ± 0.43 4.26 ± 0.48 Treatment (Tr) 2.781 0.095
   PCIT 4.44 ± 0.55 4.28 ± 0.42 4.33 ± 0.45 4.35 ± 0.48 Time(T) 4.369 0.113
   Total 4.38 ± 0.56 4.25 ± 0.42 4.28 ± 0.44 4.3 ± 0.48 Tr*T 0.124 0.940

BCTQ: Boston Carpal Tunnel Syndrome Questionnaire, VAS: visual analog scale. DM: distal motor latency, mo: month. SNCV: sen-
sory nerve conduction velocity. 
*Parameters were analyzed with Generalized Linear Models (GLMs). Values were described using mean ± standard deviation (sd). 
a-b: There is no difference between the same letters. 
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month and still continued after six monhts. It is thought 
that these changes in the duration of the therapeutic ef-
fects depend on the volume of the injectate, the adminis-
tration method or the severity of the symptoms. 

Nevertheless, the preference frequency of PCIT, which 
is known to be effective, has been decreasing in recent 
years due to the possibility of developing neurotoxicity 
and the adverse effects, which might develop especially 
in patients with diabetes and hypertension. Additionally, 
Roghani et al.23 demonstrated that the combination of 
corticosteroids and local anesthetics was clinically and 
electrophysiologically effective in CTS patients, but cor-
ticosteroid was not superior to local anesthetics and sa-
line combination. In another study conducted by Nasiri 
et al, 36 patients with mild to moderate CTS in one or 
both wrists were randomized to 5%PDIT (2cc) or PCIT 
(a mixture of 1 cc of methylprednisolone acetate and 1 
cc of normal saline). VAS, BCTQ scores, electrophysi-
ological parameters, and sonographic parameters of me-
dian nerve cross-sectional area were evaluated at base-
line and at 1-month and 3-month follow-ups and they 
found that 5%PDIT perineural injection is an effective 
and safe treatment for mild to moderate CTS compared 
to short-term results from corticosteroids24. Similarly, in 
our study, VAS and BCTQ scores improved significantly 
in both the 5%PDIT and the PCIT groups at the 1st and 
6th months compared with pretreatment. Consequently, it 
was thought that 5%PDIT had similar therapeutic effects 
with PCIT to improve clinical scores. 

It is not clear how 5%PDIT has treated the CTS, yet 
multifactorial effect could be mentioned. It is thought that 
dextrose could suppress neurogenic inflammation and 
edema, which were especially important in the formation 
of CTS, by reducing pain mediators such as capsaicin-
sensitive receptors, p-substance, or calcitonin gene-relat-
ed peptides10. These effects might occur with inhibition of 
the transient receptor potential vanilloid receptor-1. Also, 
increasing in the level of dextrose in the extracellular flu-
id can reduce the transmission of pain signals by causing 
hyperpolarization of C fibers25. However, it is not clear 
what dose of dextrose could be administered for hydro-
dissection of PIT. The osmolality of 5%PDIT is similar 
to normal saline which does not damage nerve structures, 
so that it can be preferred for treatment. Administration 
of 10% or 20% dextrose, which are hypertonic solutions, 
are not recommended for PIT because they increase the 
local inflammation and may cause clinical worsening, as 
shown in animal experiments10. Li et al.26 followed up 
for 1-3 years 185 patients who were treated with 10 mL 
5%PDIT and noted that this treatment were effective and 
long-term effects were reliable.

Wu et al.27 compared ultrasound-guided 5%PDIT with 
saline for PIT in CTS. They observed that pain and disa-
bility scores reduced and electrophysiological parameters 

improved more significantly in the 5%PDIT group than 
in the saline group. Afterward, the therapeutic effects of 
5%PDIT and triamcinolone acetonide were compared in 
54 patients with mild-to-moderate CTS. Intergroup dif-
ference was not significant until 4th month in all clinical 
and electrophysiological parameters. However, 5%PDIT 
was more benefical than PCIT at 4th and 6th months af-
ter PIT17. In another study, 52 CTS cases were examined 
retrospectively after 5%PDIT and SNCV was found to 
be a significant prognostic factor of treatment outcome 
for patients with mild-to-moderate CTS six months af-
ter 5%PDIT28. It was also reported that the long-term ef-
fects of 5%PDIT were reliable26. In our study, there were 
significant improvements in sensory conduction param-
eters in both groups at the end of the 1st and 6th months 
compared with pre-treatment; DML was decreased at 
1st month due to pretreatment values, nevertheless this 
change was found significant. Additionally, no significant 
differences were observed in either group when the 1st 
and 6th months were compared in electrophysiological 
parameters. Because the changes in SNCV were compat-
ible with VAS and BCTQ scores, we suggest that SNCV 
might be a sensitive indicator to follow-up of PIT’s ef-
fectiveness.

Due to the many possible side effects of corticoster-
oid injection, such as axonal and myelin degeneration, 
the clinical benefit and recurrent injections are limited. 
Peters-Veluthamaningal et al.29 reported that 38.8% of 
patients had side effects after injection of triamcinolone 
acetonide. On the contrary, no side effects were observed 
after dextrose injection by now. Similar with previous 
studies, no adverse effects were observed in our patients, 
whom were administered 5%PDIT. Consequently, we 
can consider the replacement of PCIT with 5%PDIT in 
the treatment of mild-to-moderate CTS. In the future, 
5%PDIT may be the first choice for mild-to-moderate 
CTS patients especially who are hesitant about steroid 
therapy due to its side effects.

There are a few limitations of this study. Firstly, our 
study was single-centred. To study larger patient popu-
lations, to follow the patients for longer period should 
be considered in the future. Secondly, our study did not 
explore long term (12-24 month) outcomes of clinical 
and electrophysiological parameters that would be useful 
for more effective assessment of the treatment process. 
Despite these limitations, we believe our study provides 
benefical data, that can influence the future treatment 
strategies.

Conclusion
The clinical and electrophysiological improvements be-
gan early after both 5%PDIT and PCIT injections. In 
long-term, 5%PDIT and PCIT had similar therapeutic 
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effects. As a result, 5%PDIT should be kept in mind as 
an effective and safe treatment option for patients with 
mild-to-moderate CTS, especially who are hesitant about 
steroid therapy due to its side effects.
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KÖZLEMÉNY

ORIGINAL ARTICLE

Háttér és cél – A fájdalomkutatás leggyak-
rabban tanulmányozott aspektusa klinikai 
vizsgálatokban a fájdalomintenzitás. Ennek 
mérése az ágyéki gerincbeteg populációban 
legtöbb esetben a numerikus skála (Numeric 
Rating Scale, NRS) és a vizuális analóg 
skála (VAS) segítségével történik. A betegek 
általános életminősége és a skálák közötti 
kapcsolat kiszámításával meghatározzuk a 
klinikailag relevánsabb információval rendel-
kező mérőeszközt. 
Módszerek – Az Országos Mentális, Ideg-
gyógyászati és Idegsebészeti Intézetben 120, 
krónikus gerincfájdalommal élő beteg töltöt-
te ki a numerikus fájdalomskálát is tartalma-
zó 29 kérdéses Patient Reported Outcomes 
Measurement Information System (PROMIS) 
Profil általános életminőség kérdőívet, 
valamint a VAS skálát. A PROMIS aldomének 
T-pontszámait a VAS és a numerikus skálán 
jelölt értékekkel hasonlítottuk össze. 
Eredmények – Spearman-rangkorrelációt 
használva meghatároztuk a VAS és a PROMIS, 
valamint az NRS és a PROMIS közötti kapcso-
latot. A VAS skála gyenge és közepes erős-
ségű rangkorrelációt (r = 0,24–0,55), az NRS 
közepes és erős korrelációt (r = 0,45–0,71) 
mutatott a PROMIS aldomének pontszámai-
val összevetve. A PROMIS fizikai funkció rövid 
formula [r = –0,65, 95% CI (–0,75) – (–0,55)] 

Comparison of pain intensity measure-
ments among patients with low-back 
pain
Nagy Z, MD, PhD; Kiss N, MD; Szigeti M, MD; 
Áfra J, MD; Lekka N, MD; Misik F, MD; Mucsi I, 
MD; Banczerowski P, MD, PhD

Background and purpose – Pain intensity 
is the most frequently assessed health do-
main in clinical studies among patients with 
low-back pain. Visual analogue scale (VAS) 
and Numeric rating scale (NRS) have been 
the mostly used measurement tools for pain 
intensity. We proposed to correlate these 
instruments to a generic health-related qual-
ity of life measurement tool in order to show 
the scale with superior clinical relevance.
Methods – We used cross-sectional, 
convenience sampling. 120 patients with 
chronic low-back pain administered the 29-
item Patient Reported Outcomes Measure-
ment Information System Profile with NRS 
included, and the VAS scale in the National 
Institute of Mental Health, Neurology and 
Neurosurgery. We determined the correla-
tion between PROMIS domain T-scores and 
VAS and NRS scores.
Results – We performed Spearman rank 
correlation test to calculate the correlation 
coefficient. We found VAS scales measuring 
pain had weak to moderate correlations with 
all PROMIS health domains (r = 0.24–0.55). 
Therefore, we compared correlation of 
PROMIS domain scores with PROMIS pain in-
tensity numeric rating scale and VAS scales. 
PROMIS domains had moderate to strong 
correlations with pain intensity scale (r = 
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Az ágyéki gerincfájdalom a legnagyobb tartós egész-
ségkárosodást okozó megbetegedésnek számít je-

lenleg világszerte1. Élettartam-prevalenciája magas2. 
Leggyakoribb okai közé tartoznak a lumbális gerinc 
degeneratív eltérései. Az ágyéki gerincszakasz beteg-
ségeinek kezelése multidiszciplináris feladat, így olyan 
szakmák együttműködését igényli, mint a reumatológia, 
ideggyógyászat, ortopédia és idegsebészet.

Az idegek bántalmával járó különböző etiológiájú 
degeneratív gerincbetegségek az esetek egy részében 
operatív ellátást igényelnek, a fájdalomszindrómával já
ró kórképek a sebészi beavatkozás relatív javallatát ké-
pezik. A betegség súlyosságának meghatározása gyakran 
a neurológiai deficit alapján történik. Az izomerő gyen-
gülésének mértéke, a vegetatív zavar megjelenése vagy 
a járótávolság beszűkülése megfelelően jelezheti az ál-
lapot súlyosságát; az objektív markerek mellett a beteg 
szubjektív nézőpontja saját általános állapotáról szintén 
lényeges. Erre alapozva született meg a Patient Reported 
Outcome (PRO) fogalma. A PRO-k klinikai alkalmazásá-
nak kezdete az 1900-as évek második felében folytatott 
gyógyszerkutatások idejére tehető, amikor az egyes ha-
tóanyagok tesztelése és a terápiás hatékonyság növelése 
mellett a mellékhatásprofil meghatározása szintén kulcs-
ponti szerephez jutott. E holisztikus szemlélet értelmé-
ben egy-egy terápiás algoritmus akkor tekinthető igazán 
eredményesnek, ha nem betegség-, hanem betegorientált, 
és a páciens életminőségét képes pozitív irányba vál-
toztatni. A szubjektív komponens felmérése önkitöltő 
kérdőívvel történhet, ezeket nevezzük Patient Reported 
Outcome Measurement-eknek (PROM). 

A PROMIS (Patient Reported Outcomes Measurement 

Information System) validált, érzékeny kérdőívrendszer, 
ami a beteg által leírt kimenetel, a testi, pszichológiai és 
szociális jóllétet értékeli. A PROMIS által kifejlesztett 
pontszámrendszer alkalmazható kezdő- és végpontként 
olyan klinikai kutatásokban, amelyek a kezelések haté-
konyságát tanulmányozzák3–5. A PROMIS alkalmazható 
számos krónikus betegség által érintett betegcsoport-
ban, valamint az átlagnépességben is. A PROMIS pro-
jekt 2004-ben indult, és az amerikai National Institutes 
of Health (NIH) támogatásával működött a közelmúltig. 
A kifejlesztett eszközök további kezelését a pár éve ala-
kult „PROMIS Health Organization” nonprofit szervezet 
végzi. 

Az idült betegségek az életminőséget több területen is 
(például alvás, szociális tevékenységek, fizikai funkció) 
negatívan befolyásolják, azonban az ágyéki gerincfájda-
lommal élők körében a fájdalomintenzitás a leggyakrab-
ban tanulmányozott faktor az életminőség-aldomének 
közül a klinikai vizsgálatokban6. A krónikus fájdalom 
hat a fizikai, emocionális egészségre, a gondolkodási fo-
lyamatokra, a szociális közérzetre egyaránt. A fájdalmat 
minden egyén szubjektív módon éli meg, ami nehézzé 
teszi a fájdalom intenzitásának pontos mérését a kutatá-
sokban. 

A leggyakrabban alkalmazott intenzitást mérő skála 
az irodalomban a vizuális analóg skála (visual analogue 
scale, VAS) és a numerikus skála (numeric rating scale, 
NRS)6, 7. Általánosságban az irodalomban ellentmondó-
ak a kutatások a VAS és az NRS használatát illetően. Az 
NRS praktikusabbnak tekinthető több szempontból, hi-
szen könnyebben értelmezhető, elektronikus formában 
könnyebben felvehető8.

és a PROMIS fájdalom zavaró hatása rövid 
formula (r = 0,71, 95% CI 0,63–0,79) pontjai 
mutatták a legerősebb korrelációt a fájda-
lomintenzitás összpontszámaival.
Következtetés – Az NRS nagyobb mértékű 
összefüggést mutat a PROMIS-29 által vizs-
gált egyéb életminőség-aldoménekkel, ezért 
javasolt az ágyéki gerincbeteg populációban 
a numerikus skála alkalmazása a klinikai 
kutatásokban.

Kulcsszavak: VAS, NRS, PROMIS, gerinc, 
fájdalom

0.45–0.71). PROMIS physical function short 
form [r = –0.65, 95% CI (–0.75) – (–0.55)] and 
PROMIS pain interference short form (r = 
0.71, 95% CI 0.63 – 0.79) had the strongest 
correlation with pain intensity item.
Conclusion – NRS has showed greater 
correlation with PROMIS domain T-scores 
than VAS scale. This may prove that NRS 
has greater connection to another health 
domains, thus it correlated more to health-
related quality of life than visual scale. We 
recommend NRS to use in further clinical 
studies conducted among patients with low-
back pain.

Keywords: VAS, NRS, PROMIS, spine, 
pain
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Célkitűzés

Kutatásunk célja, hogy a PROMIS kérdőívet használva 
összefüggést találjunk a fájdalomintenzitást mérő skálák 
között, ezáltal meghatározzuk azt az eszközt, ami jobban 
tükrözi a páciens jelenlegi fizikai és mentális állapotát, 
így a klinikust pontosabban tájékoztatja a beteg jelenlegi 
általános életminőségével kapcsolatban.

Módszerek
A PROMIS rendszerből statisztikai módszerekkel a leg-
relevánsabb kérdések alkalmazásával meghatározhatóak 
olyan rövid formulák, amelyek az életminőség egy-egy 
aspektusát értékelik. Ezek a formulák együtt úgynevezett 
profillá állnak össze. Jelen kutatásunkban a PROMIS 29 
kérdéses profilját alkalmaztuk, ami nyolc életminőség-
aldomént tartalmaz: fizikai funkció, szorongás, depres�-
szió, fáradtság, közösségi feladatok és társas tevékeny-
ség, alvászavar, a fájdalom zavaró hatása, a fájdalom 
intenzitása. Hét aldomén esetében 4-4 kérdésre kell öt 
válaszlehetőség közül választani, míg a fájdalom inten-
zitását a kérdőív egy numerikus, 0–10-ig terjedő skálán 
értékeli (NRS).

A fájdalomintenzitás egyéb mérésére három típusú VAS 
skálát alkalmaztunk. A deréktáji fájdalmat (VASderék), kisu-
gárzó fájdalom esetén a rosszabb alsó végtagot (VASr) 
és a kevésbé fájdalmas alsó végtagot (VASj) jellemezték 
a 10-es skálán. A végpontok a fájdalommentességet és a 
valaha megélt legrosszabb fájdalmat jelölték.

Vizsgálatunkra az Országos Mentális, Ideggyógyásza-
ti és Idegsebészeti Intézetben került sor. Kutatásunkat az 
intézeti etikai bizottság elfogadta. A páciensek írásbeli 
és szóbeli tájékoztatást követően az NRS-t is tartalma-
zó PROMIS-29 életminőség-kérdőívet, valamint a VAS 
skálákat töltötték ki.

Az NRS és a VAS skálák PROMIS-doménekkel való 
kapcsolatát Spearman-rangkorrelációval határoztuk meg. 
A számolt Spearman korrelációs együttható (r) értékét a 
következő tartományokba soroltuk: r < 0,20, nincs össze-
függés; r = 0,20–0,39, gyenge; r = 0,40–0,59, közepes; 
r = 0,60–0,79, erős; és r > 0,80 nagyon erős korreláció9. 
A konfidenciaintervallum (CI) 95%-os volt. A statisztikai 
számításokat és az ábrák elkészítését a 13.0 verziószá-
mú Stata (StataCorp, College Station, Tx) programban 
végeztük.

Eredmények
Keresztmetszeti vizsgálatunkba azokat a felnőtt, magyar 
anyanyelvű pácienseket vontuk be, akiknek 6 hétig tartó 
vagy azt meghaladó időtartamú deréktáji fájdalmuk volt, 
kisugárzó fájdalommal vagy a nélkül. A közelmúltban 
bekövetkezett trauma, terhesség, zajló infekció vagy a 
kérdőívek kitöltését korlátozó kognitív hanyatlás kizáró 
kritérium volt. A betegek intézetünkben gerincsebészeti 
vagy ideggyógyászati ambuláns megjelenés alkalmával, 
vagy a gerincsebészeti osztályon műtét előtt töltötték ki a 
kérdőívünket. Százhúsz beteget vontunk be, közülük 72 
nő és 48 férfi volt, 21–84 éves kor között (átlagéletkor 
53,7 év). 

A VAS skála gyenge és közepes erősségű rangkorre-
lációt mutatott a PROMIS-aldoménekkel (r = 0,24–0,55) 
(1. táblázat). Ezzel ellentétben, a PROMIS-domének 
pontszámai közepes és erős korrelációkat mutattak az 
NRS fájdalomintenzitás-értékeivel összevetve (r = 0,45–
0,71) (2. táblázat). A PROMIS fizikai funkció (1. ábra) 
rövid formula [r = –0,65, 95%-os CI (–0,75) – (–0,55)] 
és a PROMIS fájdalom zavaró hatása (2. ábra) rövid for-
mula (r = 0,71, 95%-os CI 0,63–0,79) pontjai mutatták a 
legerősebb korrelációt a fájdalomintenzitás pontszámai-
val.

1. táblázat. VAS- és PROMIS-domének Spearman-korrelációja

PROMIS/VAS Fizikai 
funkció

Szorongás Depresszió Fáradtság Közösségi feladatok 
és társas tevékenység

A fájdalom 
zavaró hatása

VASderék –0,31 0,34 0,27 0,32 –0,25 0,40

VASr –0,49 0,39 0,34 0,39 –0,40 0,55

VASj –0,31 0,36 0,29 0,39 –0,24 0,27

2. táblázat. NRS- és PROMIS-domének Spearman-korrelációja

PROMIS Fizikai 
funkció

Szorongás Depresszió Fáradtság Közösségi feladatok 
és társas tevékenység

A fájdalom 
zavaró hatása

NRS fájdalom- 
intenzitás

–0,66 0,46 0,46 0,51 –0,49 0,71
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Megbeszélés
A fájdalomintenzitás definíciója a fájdalom 
egészére, annak amplitúdójára utal10. Az in-
tenzitás a leggyakrabban vizsgált domén a 
fájdalmat jellemző egyéb aldomének (pél-
dául a fájdalom zavaró hatása, a fájdalom 
időbeli aspektusa vagy a fájdalom jellege) 
közül6, 11. A fájdalom intenzitásának megha-
tározására számos mérőeszköz áll rendel-
kezésünkre, amelyek közül az irodalomban 
döntő többségben az NRS és a VAS fordul 
elő. A szóban felvett fájdalomintenzitás-
skála (verbal rating scale, VRS) fals ered-
ményt hozhat katasztrofizálás mint kog-
nitív torzítás, valamint a fájdalom egyéb 
zavaró hatásának túlzott figyelembevétele 
miatt12.

Az NRS és a VAS direkt összehason-
lítását célzó kutatások száma elenyé-
sző, a használatukra tett javaslatok így 
az irodalomban ellentmondásosak. Ko-
rábbi kutatások alapján a mérőeszközök 
pszichometriai szempontból validnak bi
zonyultak, és hosszmetszeti vizsgálatok 
során jó reszponzivitással érzékelték a 
fájdalom intenzitásának változását. Az 
eszközök közül azonban csak a VAS skála 
megbízhatóságát tesztelték, ez konzisz-
tensen képes mérni a fájdalom mértékét7. 
Chiarotto és munkatársai 2016-ban vég-
zett szisztematikus irodalmi áttekintése 
alapján szükség van olyan ajánlásokat 
megfogalmazó tanulmányokra, amelyek 
betegségspecifikus vagy általános életmi-
nőség-felmérést végző kérdőívek haszná-
latával megerősítik a fájdalomintenzitás 
mérésének leghatékonyabb módszerét13.

A magyar PROMIS-29 profil validálási 
munkálatát követően a valid és megbízha-
tó PROMIS rövid formulákat használva 
vizsgáltuk a VAS és az NRS skálák élet-
minőséghez való viszonyát14. Hipotézisünk 
alapján a fájdalom amplitúdójának növe-
kedése általánosságban rontja a hétköznapi életvitelt, és 
hatással van az életminőséget meghatározó elemekre, 
amit a PROMIS 29 kérdéses profilja adekvátan képes 
mérni. Erre alapozva végeztük összehasonlító kutatá-
sunkat, és az NRS magasabb szintű korrelációt ért el a 
vizsgált PROMIS-aldoménekkel. Ez megerősíti azokat a 
tanulmányokat15, 16, amelyek azt feltételezik, hogy a VAS 
skálával összehasonlítva az NRS könnyebben interpre-
tálható, a későbbiekben komputerizált formában könnye-
dén bevezethető a klinikai gyakorlatba, és vizsgálatok 
alapjául vehető.

A tanulmány limitációját a PROMIS-pontok számítá-
sa és interpretációja során alkalmazott T-score pontrend-
szer képezi. Jelenleg az átlagos életminőségbeli pont-
számok az Egyesült Államok átlagnépességéhez vannak 
igazítva, azonban Magyarországon is folyamatban van 
a magyar reprezentatíva alapján standard pontértékek 
meghatározása, így a későbbiekben ennek használatával 
pontosabb életminőségbeli adatok érhetőek el. Ezenfelül 
javasoljuk a PROMIS 2.1 kérdőív alkalmazását, ami az 
alvásaldomén magyar nyelvű fordításbeli pontosításával 
együtt elérhető.

2. ábra. A fájdalomintenzitás (NRS) és a PROMIS fájdalom zavaró ha-
tása domén pontszámainak korrelációja

1. ábra. A fájdalomintenzitás (NRS) és a PROMIS fizikai funkció domén 
pontszámainak korrelációja
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Következtetés
Az ágyéki gerincfájdalommal élő betegek pontos, 
egyénközpontú terápiájának meghatározása céljából a 
klinikai kutatásokban célszerű a legegyszerűbben al-
kalmazható, praktikus és a klinikailag releváns infor-
mációkat hordozó, pszichometriai szempontból valid 

mérőeszközöket használni. Kutatásunk alapján az ös�-
szes PROMIS-29 életminőségdomén-pontszám maga-
sabb korrelációt mutatott az NRS pontszámaival. Mivel 
a páciensek általános életminősége jobban összefügg az 
NRS-sel, javasoljuk ebben a betegpopulációban a VAS 
skála helyett az NRS használatát további klinikai kuta-
tásokban.

Irodalom

  1.	 Hartvigsen J, Hancock MJ, Kongsted A, et al. What low back pain 
is and why we need to pay attention. Lancet 2018;391:2356-67.

	 https://doi.org/10.1016/S0140-6736(18)30480-X
  2.	 Cieza A, Causey K, Kamenov K, Hanson SW, Chatterji S, Vos T. 

Global estimates of the need for rehabilitation based on the Global 
Burden of Disease study 2019: a systematic analysis for the Global 
Burden of Disease Study 2019. Lancet 2021;396:2006-17. 

	 https://doi.org/10.1016/S0140-6736(20)32340-0
  3.	 Cella D, Choi SW, Condon DM, et al. PROMIS((R)) Adult health 

profiles: Efficient short-form measures of seven health domains. 
Value Health 2019;22:537-44. 

	 https://doi.org/10.1016/j.jval.2019.02.004
  4.	 Cella D, Riley W, Stone A, et al. The Patient-Reported Outcomes 

Measurement Information System (PROMIS) developed and tested 
its first wave of adult self-reported health outcome item banks: 
2005-2008. J Clin Epidemiol 2010;63:1179-94. 

	 https://doi.org/10.1016/j.jclinepi.2010.04.011
  5.	 Tang E, Ekundayo O, Peipert JD, et al. Validation of the Patient-Re-

ported Outcomes Measurement Information System (PROMIS)-57 
and -29 item short forms among kidney transplant recipients. Qual 
Life Res 2019;28:815-27.

	 https://doi.org/10.1007/s11136-018-2058-2
  6.	 Froud R, Patel S, Rajendran D, et al. A systematic review of 

outcome measures use, analytical approaches, reporting methods, 
and publication volume by year in low back pain trials. Published 
between 1980 and 2012: Respice, adspice, et prospice. PLoS One 
2016;11:e0164573. https://doi.org/10.1371/journal.pone.0164573

  7.	 Chapman JR, Norvell DC, Hermsmeyer JT, et al. Evaluating com-
mon outcomes for measuring treatment success for chronic low 
back pain. Spine (Phila Pa 1976) 2011;36:S54-68.

	 https://doi.org/10.1097/BRS.0b013e31822ef74d
  8.	 Chiarotto A, Boers M, Deyo RA, et al. Core outcome measurement 

instruments for clinical trials in nonspecific low back pain. Pain 
2018;159:481-95. https://doi.org/10.1097/j.pain.0000000000001117

  9.	 Evans JD. Straightforward statistics for the behavioral sciences. 
Pacific Grove: Brooks/Cole Pub. Co.; 1996.

10.	 Turk DC, Dworkin RH, Allen RR, et al. Core outcome domains 
for chronic pain clinical trials: IMMPACT recommendations. Pain 
2003;106:337-45. 

	 https://doi.org/10.1016/j.pain.2003.08.001
11.	 Chiarotto A, Deyo RA, Terwee CB, et al. Core outcome domains 

for clinical trials in non-specific low back pain. Eur Spine J 
2015;24:1127-42.

	 https://doi.org/10.1007/s00586-015-3892-3
12.	 Jensen MP, Tome-Pires C, de la Vega R, Galan S, Sole E, Miro 

J. What determines whether a pain is rated as mild, moderate, or 
severe? The Importance of Pain Beliefs and Pain Interference. Clin 
J Pain 2017;33:414-21. 

	 https://doi.org/10.1097/AJP.0000000000000429
13.	 Chiarotto A, Maxwell LJ, Ostelo RW, Boers M, Tugwell P, Terwee 

CB. Measurement Properties of Visual analogue scale, numeric 
rating scale, and pain severity subscale of the brief pain inven-
tory in patients with low back pain: A systematic review. J Pain 
2019;20:245-63.

	 https://doi.org/10.1016/j.jpain.2018.07.009
14.	 Nagy Z, Kiss N, Szigeti M, et al. Construct validity of the Hungarian 

version of the Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS)-29 profile among patients with low back 
pain. World Neurosurg 2023. 

	 https://doi.org/10.1016/j.wneu.2023.06.097
15.	 Briggs M, Closs JS. A descriptive study of the use of visual 

analogue scales and verbal rating scales for the assessment of 
postoperative pain in orthopedic patients. J Pain Symptom Manage 
1999;18:438-46.

	 https://doi.org/10.1016/s0885-3924(99)00092-5
16.	 Jensen MP, Karoly P, Braver S. The measurement of clinical pain 

intensity: a comparison of six methods. Pain 1986;27:117-26.
	 https://doi.org/10.1016/0304-3959(86)90228-9



	 Ideggyogy Sz 2024;77(3–4):137–139.	137

Peripheral nerve injuries after being struck 
by lightning have been documented. Here, 
we report a case of cauda equina syndrome 
induced by lightning. A 27-year-old man pre-
sented with numbness, a burning sensation 
in the saddle region, and increased urinary 
urgency after being struck by lightning. He 
had absent Achilles reflexes and paresthesia 
in the saddle region upon neurological ex-
amination, and magnetic resonance imaging 
of the spine was normal. Electrophysiological 
studies indicated involvement of bilateral L5, 
S1, and S2 myotomes and revealed cauda 
equina lesions. 

Peripheral nerve injury induced by light-
ning is rare, and the evaluation of people 
with neurological complaints using elec-
tromyography will help determine the true 
incidence.

Keywords: cauda equina, lightning strike, 
nerve conduction study, peripheral nerve 
injury, somatosensory evoked potential

Villámcsapás okozta cauda equina 
szindróma: esetismertetés
Suzan AA, MD; Ozenc B, MD; Sahin AG, MD; 
Odabasi Z, MD

A szakirodalomban található beszámoló 
villámcsapás után kialakuló perifériás idegsé-
rülésről. Esetismertetésünkben villámcsapás 
által kiváltott cauda equina szindrómáról 
számolunk be. Egy 27 éves férfi „lovaglónad-
rág” eloszlású zsibbadással, égő érzéssel és 
fokozott vizelési ingerrel jelentkezett, miután 
villámcsapás érte. A neurológiai vizsgálat so-
rán hiányzó Achilles-reflexet és „lovaglónad-
rág” eloszlású paraesthesiát találtunk, míg a 
gerinc mágneses rezonanciás képalkotása 
normális volt. Az elektrofiziológiai vizsgálatok 
a kétoldali L5, S1 és S2 myotomák érintett-
ségét jelezték, és cauda equina laesiókat 
mutattak ki. 

A villámcsapás okozta perifériás idegsé-
rülés ritka; a neurológiai panaszokkal küzdő 
személyek elektromiográfiás kiértékelése 
segít a valódi előfordulási gyakoriság megha-
tározásában.

Kulcsszavak: cauda equina, villámcsapás, 
idegvezetési vizsgálat, perifériás idegsérülés, 
szomatoszenzoros kiváltott potenciál

Lightning strike‑induced cauda equina  
syndrome: a case report
Aysegul AKKAN SUZAN1 , Betul OZENC1 , Ayse Gamze SAHIN1 , 
Zeki ODABASI2

1Department of Neurology, Gulhane Training and Research Hospital,  
Ankara, Turkey
2Department of Neurology, University of Health Sciences, Gulhane Medicine  
School, Ankara, Turkey

| English | https://doi.org/10.18071/isz.77.0137 | www.elitmed.hu

Correspondent:  
Aysegul AKKAN SUZAN, MD, 
Department of Neurology,  
Gulhane Training and 
Research Hospital, Ankara, 
Turkey 
Etlik, General Tevfik Saglam 
Caddesi No: 1, Keçiören-Anka-
ra, Turkey
Phone: +90 (535) 470 70 50,
fax: +90 (312) 304 20 00,
e-mail:  
ayseg_akkan@hotmail.com
https://orcid.org/0000-0001-
7565-3469
	
Érkezett: 
2023. március 21.	
Elfogadva:  
2023. június 11.

ESETISMERTETÉS

CASE REPORT

Lightning is estimated to occur with a frequency of 50 
times per second worldwide, and lightning-induced 

fatalities are thought to be around 24,000 per year1. Car-
diac arrest and arrhythmias are the main causes of death 
from lightning strikes. Survivors can experience various 
complications, such as burns and neurological mani-
festations2. Neurological complications can involve the 
central and/or peripheral nervous system3. Peripheral 
nervous system complications such as generalized poly-
neuropathy, brachial plexopathy, and autonomic nervous 

system involvement have been documented4–6. Here, we 
report a case with cauda equina syndrome after a light-
ning strike.

Case report
A 27-year-old man presented with a history of lightning 
strike 6 weeks prior. While on a field mission in heavy 
rain in November 2022, the patient was struck by light-
ning and thrown to the ground. Subsequently, he suffered 
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from numbness and a burning sensation 
in the saddle region and right leg, and the 
sensation of increased urinary urgency. 
There was no history of paralysis and no 
direct trauma to his body parts. Upon phys-
ical examination, burn scars on the skin of 
the patient’s left upper arm, left side of the 
trunk, and right lower leg indicated that the 
current entered his body through the left 
upper arm and exited from the right low-
er leg (Figure 1), showing that the current 
crossed his body. The neurological exam-
ination was normal except for the absence 
of the Achilles reflexes and paresthesia in 
the saddle region. Magnetic resonance im-
aging (MRI) of the cervical, thoracic, and lumbar spine 
were normal. Although nerve conduction studies of the 
bilateral peroneal, median, ulnar motor and median, ul-
nar, sural sensory nerves were normal, the amplitudes 
of the compound muscle action potentials of bilateral 
tibial nerves were low. Needle electromyography test-
ing of the biceps, triceps, brachioradialis, first dorsal 
interosseous, and bilateral vastus medialis muscles were 
normal. Nevertheless, abnormal spontaneous activity in 
the form of fibrillations and positive sharp waves were 
observed in the bilateral tibialis anterior, gastrocnemius, 
extensor hallucis longus, tensor fasciae latae, and lum-
bosacral paraspinal muscles. The motor unit potentials 
of these muscles were morphologically polyphasic and 
had a reduced recruitment pattern, showing involvement 
of bilateral L5, S1, and S2 myotomes. Somatosensory 
evoked potentials (SEPs) by stimulation of the bilateral 
tibial nerves could not be obtained from thoracic record-
ing. However, scalp-recorded SEP elicited by stimulation 
of bilateral tibial nerve showed prolonged peak latencies, 
demonstrating a conduction delay in the lumbar region 
(Figure 2). All the clinical and electromyographic find-
ings indicated a cauda equina lesion. The patient was re-
ferred to physiotherapy, but no progress was noted in the 
2-month follow-up.

Discussion
The most catastrophic and most often reported neurolog-
ic complications of lightning injuries involve intracrani-
al hemorrhages, cerebral infarction, and post hypoxic–
ischemic encephalopathy secondary to cardiopulmonary 
arrest3, 7. However, some lightning strike victims suffer 
from peripheral nerve damage that affects their quality 
of life. Neurological complications after lightning strikes 
can be classified according to time of onset, duration of 
symptoms, and severity of clinical symptoms8. The first 
kind of complications consist of transient and immedi-
ate symptoms, such as loss of consciousness, amnesia, 
confusion, headache, paresthesia, and weakness. These 

symptoms are thought to be caused by the temporary ex-
cretion of catecholamines. The second kind of compli-
cations include immediate and prolonged or permanent 
symptoms. The majority of patients have structural le-
sions involving the central nervous system. Peripheral 
nerves can also be involved. In one case, a 67-year-old 
male experienced unilateral diaphragmatic paralysis that 
was attributed to a lightning strike 55 years ago; other 
possible causes of paralysis were excluded, but it could 
not be explained why the symptoms appeared so late9. 
Hawkes et al. reported a case of acute polyneuropathy 
due to lightning injury in a young man with many med-
ical complications; the patient presented with flaccid 
quadriplegia but made a near complete clinical recovery 
14 months after the accident4. The patient showed low-
er motor neuron symptoms and small or absent sensory 

Figure 1. Burn scars on the skin of the left upper arm (A, entry point 
of the current), the left side of the trunk (B), and the right lower leg (C, 
exit point of the current)

A B C

Figure 2. Prolonged latency of scalp-recorded soma-
tosensory evoked potential by stimulation of the left tibial 
nerve (P40 latency is 46.8 ms, N<40 ms)
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nerve action potentials suggesting direct damage to the 
peripheral nerves. However, due to acute renal failure, 
rhabdomyolysis, respiratory distress syndrome, and auto-
nomic dysfunction, critical illness neuromyopathy might 
be an alternative diagnosis for this patient. Autonomic 
nervous system complications after lightning injury are 
also well-documented6. Another documented peripheral 
nerve injury induced by lightning is brachial plexopathy; 
the diagnosis of brachial plexopathy was made 6 weeks 
after the incident and it was not mentioned whether nerve 
injury was transient or permanent4. The third group com-
prises possible delayed neurologic syndromes attributed 
to lightning. Progressive spinal cord damage resembling 
motor neuron disease had been described10. The fourth 
group involves lightning-related secondary trauma from 
falls or explosions and evaporation of water8. 

Conclusion
Normal MRI findings ruled out structural, inflammato-
ry, neoplastic, and infectious causes. However, if avail-
able, analysis of cerebrospinal fluid by lumbar puncture, 

would have strengthened our diagnosis. To the best of our 
knowledge, this is the first reported cauda equina syn-
drome after a lightning strike. The symptoms of our pa-
tient are consistent with the second group of neurological 
symptoms of lightning, immediate and prolonged signs 
for now. However, clinical follow up of the patient is nec-
essary to determine whether the syndrome is a prolonged 
or permanent disease. Evaluation of lightning survivors 
by electromyography will give the chance to determine 
the true incidence of lightning‐induced peripheral neu-
ronal damage.
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ESETISMERTETÉS

CASE REPORT

Az akut epiduralis haematoma kezelése a 
minél korábbi műtét, a vérzésforrás meg-
szüntetése és a haematoma evakuálása. Kis 
epiduralis vérzés esetén szigorú neurológiai 
és radiológiai követés szükséges. Az ese-
tek jelentős százalékában ilyenkor is nyílt 
műtétet kell végezni néhány napon belül. 
Kis epiduralis vérzések esetén alternatív 
megoldásként szóba jön az arteria meningea 
media embolisatiója. Az arteria meningea 
media embolisatio irodalmát tekintjük át, 
és bemutatjuk az első ilyen jellegű kezelé-
sünket. Esetismertetésünk az első európai 
tanulmány, mely során az akut epiduralis 
haematoma kezelése arteria meningea 
media embolisatiója által valósult meg. 
Esetünk az első olyan közlemény, ami arról 
számol be, hogy egy beteget egy éven belül 
akut epiduralis vérzés miatt mind nyílt műtét-
tel, mind endovascularis módon kezeltek. 

Kulcsszavak: epiduralis haematoma, arteria 
meningea media, embolisatio

Middle meningeal artery embolization 
to treat acute epidural haematoma, 
case report and literature review  
Oláh B, MD; Oláh CsZs, PhD 

The treatment of acute epidural haematoma 
is surgery as soon as possible, elimination 
of the source of bleeding and evacuation 
of the haematoma. In case of small 
epidural haematoma, strict neurological 
and radiological follow-up is necessary. 
In a significant percentage of cases, open 
surgery must also be performed within a few 
days. In case of small epidural haematomas, 
embolization of the middle meningeal 
artery is considered as an alternative 
solution. We review the literature on middle 
meningeal artery embolization and present 
our first treatment. Our case report is 
the first European report about an acute 
epidural haematoma which was treated by 
embolization of middle meningeal artery. 
Our case study is the first report in which a 
patient was treated with both open surgery 
and endovascular treatment for acute 
epidural haematoma within a year.

Keywords: epidural haematoma, middle 
meningeal artery, embolisation
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Epiduralis haematoma a koponyacsont belső felszíne 
és a dura mater külső felszíne között alakul ki, és a 

legtöbb esetben az arteria meningea media (AMM) sé-
rülése okozza. Gyakori és jellemző lefolyása a lucidum 
intervallum, amikor átmeneti eszméletvesztés után a tu-
dat kitisztul, majd rövid időn belül ismételt tudatvesztés 
alakul ki. Mivel az epiduralis vérzés artériás eredetű, így 
gyorsan növekszik és rövid időn belül térszűkítővé vál-

hat. A kezelése a minél korábbi idegsebészeti műtét, a 
vérzésforrás ellátása és a haematoma evakulálása. Nem 
térszűkítő jellegű epiduralis vérzés esetén szigorú kont-
rollok szükségesek, és az esetek jelentős százalékában 
ilyenkor is nyílt műtétet kell végezni néhány napon belül. 
Nem térszűkítő vérzések esetén alternatív megoldásként 
szóba jön az arteria meningea media endovascularis el-
látása.
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Esetismertetés
Ötvenhat éves krónikusan etilizáló, alkoholos májelég­
telen férfi beteg 2022-ben súlyos koponyasérülést 
szenvedett. Jobb oldali térszűkítő epiduralis és roncso-
ló contusiós vérzés (1. és 2. ábra) miatt azonnali jobb 
frontotemporoparietalis craniotomiából epiduralis és 
contusiós állományvérzés-evakuációt végeztünk (3. áb­
ra). Preoperatív GCS 5-ös állapota rövid időn belül ja-
vult, majd érdemben tünet- és panaszmentessé vált. 2023. 
júniusban ittas állapotban ismételten koponyasérülést 
szenvedett, a koponya-CT-vizsgálat bal parietalisan 11 
mm széles, nem térszűkítő, akut epiduralis haematomát 
igazolt (4. ábra). A betegnél novum neurológiai tünet 
nem alakult ki, GCS 15-ös állapotú volt, végtagjait jól 
mozgatta. Rossz májenzimértékek és rossz véralvadási 
paraméterek miatt endovascularis ellátás mellett döntöt-

tünk. Lokális érzéstelenítésben, femoralis punkció során 
a beteg éber állapotában a bal AMM szelektív katétere-
zését végeztük, mely során extravasatiót észleltünk (5. 
ábra). 250–355 mikronos PVA-szemcsékkel az AMM 
szelektív embolisatióját végeztük (6. ábra). A beavatko-
zás szövődménymentesen zajlott. Az operáció utáni 1. és 
4. napon készült koponya-CT-vizsgálatokon az epiduralis 
vérzés regressziója igazolódott (7. ábra). A beteget a sé-
rülés 10. napján tünet- és panaszmentesen otthonába bo-
csátottuk. Az 1 hónapos kontroll-CT-vizsgálat azt mutat-
ta, hogy az epiduralis vérzés felszívódott.

Megbeszélés
Az akut térszűkítő epiduralis vérzés műtét nélkül szinte 
biztosan halálhoz vezet, míg a tudatvesztés és beékelő-
dés előtt elvégzett, urgens idegsebészeti nyílt műtéttel a 

mortalitás érdemben zéró szintre csökkent-
hető. Ha az akut epiduralis vérzés nagysága 
több, mint 30 ml, ha vastagsága több, mint 
15 mm, és a középvonal-diszlokáció eléri 
az 5 mm-t, illetve ha klinikai állapotromás 
észlelhető, akkor sürgős idegsebészeti mű-
tét indokolt1.

Nem térszűkítő epiduralis vérzés esetén, 
ha az előzőekben leírt paraméterek nem áll-
nak fenn, és neurológiai eltérést nem okoz 
a vérzés, akkor szoros klinikai és radioló-
giai követés elégséges és szükséges. 471 
olyan beteg adatait elemezték, akiknél kis 
epiduralis vérzés miatt első körben nem 
kellett műtétet végezni, és szigorúan követ-
ték őket; végül a betegek 17,4%-ánál kellett 
műtétet végezni klinikai és radiológiai rom-
lás miatt2. Sullivan és munkatársai egymást 
követő 252 akut epiduralis vérzéses be-
tegből 160 betegnél döntöttek első körben 
konzervatív kezelés mellett, és végül 37 
betegnél (23%) kellett craniotomiát végez-
ni3. Knuckey és munkacsoportja által kon-
zervatív kezelés során követett epiduralis 
vérzéses betegek 32%-ánál kellett végül 
craniotomiát végezni, Basamh és kollégái 
tanulmánya szerint a betegek 11%-ában. 
Sakai munkacsoportja 65%-ban végzett 
konzervatív módon követett epiduralis vér-
zés esetén halasztott műtétet4–6.

A konzervatív kezelés (klinikai és ra­
diológiai követés) mellett alternatív meg­
oldásként megjelent az innovatív neuro-
intervenciós kezelés, az AMM-embolisatio. 
Minden közölt beavatkozást Ázsiában, 
Észak-Amerikában vagy Dél-Amerikában 
végeztek. Az AMM-embolisatio évtizedek 
óta rutinszerűn végzett neurointervenciós 

1. és 2. ábra. Preoperatív CT-felvétel, jobb oldali térszűkítő epiduralis 
és roncsoló contusiós vérzés

3. ábra. Posztoperatív CT-felvé-
tel, a jobb frontotemporoparie
talis craniotomiából epiduralis és 
contusiós állományvérzés evakuá
cióját követően

4. ábra. Koponya-CT-vizsgálat, 
bal parietalisan nem térszűkítő 
akut epiduralis haematoma a sé-
rülés napján
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beavatkozás meningeomák és arteriovenosus fistulák ke-
zelése során, és egyre nagyobb számban végzett kezelés 
krónikus subduralis haematoma esetében is.

Suzuki és munkatársai 2004-ben közölték kilenc nem 
térszűkítő jellegű akut epiduralis vérzett betegüknél vég-
zett sikeres kezeléssorozatukat7. Egyik intervencióval 
kezelt betegüknél sem kellett az epiduralis vérzés miatt 
halasztott műtétet végezni. Ross és munkacsoportja 2009-
ben közölte akut epiduralis vérzés neurointervenciós ke-
zelését; akut subduralis vérzés miatt craniotomiát végez-
tek, majd közvetlen posztoperatív szakban akut epiduralis 
vérzés alakult ki a műtéti feltárásnak megfelelően, amit 
AMM-embolisatióval kezeltek sikeresen8. Ohshima akut 
epiduralis haematoma kombinált műtétét végezte: endo-
szkópos idegsebészeti műtét mellett azonos oldali AMM-
embolisatiót végzett9. Misaki otorrhagia mellett kialakult 
epiduralis vérzést kezelt sikeresen AMM-embolisatióval10. 
Nayil, Zussman, Park és Son egy-egy sikeres esetet muta-
tott be, melynek során ezen technikát alkalmazta11–14. Fan 
és kínai munkacsoportja öt akut epiduralis vérzést kezelt 
AMM-embolisatióval, érdekes módon minden betegüket 
abszolút alkohollal kezelték15. De Andrade 24 beteget 
kezelt kis epiduralis vérzés miatt AMM-embolisatióval, 
mindegyik betegnél igazoltak koponyatörést, míg a bete-
gek 71%-ánál igazoltak aktív kontrasztkilépést, 29%-uknál 
pseudoaneurysmát és 8%-ban arteriovenosus fistulát16. 

Peres és munkatársai 2018-ban közölték a Sao Pauló-i 
egyetemen egymást követő 80 kis-közepes nagyságú 
epiduralis vérzés miatt végzett AMM-embolisatio kli-
nikai összefoglalóját2. Ez a közlés a legnagyobb be-
tegszámú vizsgálat az epiduralis vérzés miatt végzett 
AMM-embolisatio vonatkozásában. Minden betegüknek 
kis, nem térszűkítő akut epiduralis vérzése volt. Egyik 

betegüknek sem okozott az epiduralis vérzés neuroló­
giai tünetet. Betegeik 79%-ánál koponyatörést, 9%-ánál 
koponyatörést és contusiós vérzést, 5%-ánál fractura 
mellett traumás subarachnoidealis vérzést igazoltak. 
Betegeik 80%-át lokális érzéstelenítésben, 20%-át altat-
va kezelték. 6 Fr guide katétert helyeztek be az arteria 
carotis externába, majd mikrokatéterrel szuperszelektív 
AMM-angiográfiát végeztek. A betegek 57%-ánál ész-
leltek kontrasztanyag-kilépést, 9%-ban kontrasztanyag-
kilépést pseudoaneurysmával kombinálva, míg 6%-ban 
kontrasztanyag-extravasatiót arteriovenosus fistulával 
társulva. Minden esetben elemezték az embrionális 
stapedius artéria esetleges fennállását, mert ebben az 
esetben az AMM proximalis elzárása az arteria centralis 
retinae okklúzióját okozhatja. Az embolisatiót vagy 
20%-os NBCA-val (N-butil-2-cianoakrilát), vagy Gel­
foammal, vagy 250–350 mikron nagyságú PVA-val (po­
livinil-alkohol), vagy ezen embolisatiós anyagok kom-
binációjával végezték. Mindegyik beavatkozás szövőd-
ménymentesen zajlott, egyik beteg állapota sem romlott. 
A kontroll-CT-vizsgálat minden betegnél az epiduralis 
vérzés csökkenését igazolta, egyik betegnél sem kellett 
halasztott nyílt idegsebészeti műtétet végezni2.

Az itt leírt elveknek megfelelően végeztük Euró-
pában először közepes méretű akut epiduralis vérzés 
endovascularis kezelését. Betegünk krónikus alkoholfo-
gyasztása, rossz koagulációs és rossz májenzimértékei 
miatt magas rizikóba tartozott az epiduralis vérzés 
progresszív növekedése tekintetében. Beavatkozásunk 
szövődménymentesen zajlott, a beteg teljes felépü-
lését eredményezte. Beavatkozásunkat olyan PVA-
szemcsemérettel végeztük, mellyel a veszélyes (és nem 
látható) anastomosisok fennállása esetén sem okozhat-

5. ábra. A bal arteria menin-
gea media szelektív katéterezése 
során extravasatiót észleltünk

7. ábra. Koponya-CT-vizsgálat az emboli-
satiót követő 4. napon

6. ábra. Az embolisatiót követő 
angiográfiás kép
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tunk szemészeti vagy neurológiai deficitet. Esetbemu-
tatásunk az első tanulmány, melyben egy beteget egy 
éven belül akut epiduralis vérzések miatt nyílt műtéttel 
és endovascularis módon is kezeltek (és mindkét beavat-
kozást ugyanazon személy végezte).

Következtetés
Akut térszűkítő epiduralis haematoma kezelése a mi-
nél korábbi műtét, a vérzésforrás megszüntetése és a 

haematoma evakuálása. Kis epiduralis vérzés esetén szi-
gorú neurológiai és radiológiai követés szükséges. Az 
esetek jelentős százalékában ilyenkor is nyílt műtétet 
kell végezni néhány napon belül. Kis epiduralis vérzé-
sek esetén alternatív megoldásként szóba jön az arteria 
meningea media embolisatiója; ez különösen azon be-
tegeknél javasolt, akiknél kísérőbetegség vagy rossz 
koagulációs viszonyok miatt nagy a rizikója, hogy az 
epiduralis vérzés növekedjen. Ezen beavatkozás bizton-
ságosan és sikeresen végezhető.
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