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hyperhidrosis?

Ivan Ergelasev'?, Ivan Kuhajda'?, Stefan Andri¢3, Sanja Ergelasev?, Aleksandra Vulin'3,
Sinisa Maksimovic¢'?, Srdan Gavrilovi¢'#, Uros Batranovi¢*, Marko Bojovi¢', Nensi Lali¢'®

'University of Novi Sad, Faculty of Medicine Novi Sad, Novi Sad, Serbia;

ZInstitute for Pulmonary Diseases of Vojvodina, Thoracic Surgery Clinic, Novi Sad - Sremska Kamenica, Serbia;
SInstitute for Cardiovascular Diseases of Viojvodina, Clinic for Cardiology, Novi Sad - Sremska Kamenica, Serbia;
“Institute for Pulmonary Diseases of Vojvodina, Emergency Pulmonology Clinic, Novi Sad - Sremska
Kamenica, Serbia;

*Oncology Institute of Vojvodina, Clinic of Radiation Oncology, Novi Sad - Sremska Kamenica, Serbia;
®Institute for Pulmonary Diseases of Vojvodina, Clinic for Pulmonary Oncology, Novi Sad - Sremska
Kamenica, Serbia

SUMMARY

Introduction/Objective Hyperhidrosis is a condition of pathologically excessive sweating that exceeds
the body’s physiological requirements for thermoregulation. Endoscopic thoracic sympathicotomy (ETS)
is a commonly used treatment for primary focal hyperhidrosis (PFH); however, it may result in compensa-
tory sweating (CS), which represents its most frequent postoperative complication. This study aimed to
investigate whether heart rate variability (HRV) parameters could predict CS.

Methods A prospective single-center study was conducted in 100 patients with PFH who underwent
ETS. Preoperatively, all patients underwent 24-hour Holter electrocardiographic monitoring to assess
standard HRV parameters. ETS was performed by transection of the sympathetic chain at the level of
the third (R3) and fourth (R4) ribs, including the accessory Kuntz fibers. One month after surgery, the
presence and severity of CS were assessed.

Results CS was absent in 61% of patients (p = 0.028). Mild CS was the most common form (p < 0.01). No
statistically significant differences were observed in the analyzed preoperative HRV parameters between
patients with and without CS (p > 0.05), including the low-frequency (LF)/high-frequency (HF) ratios,
which represent balanced autonomic activity (LF/HF < 2) and sympathetic predominance (LF/HF > 2).
Receiver operating characteristic curve analysis showed that age had significant predictive accuracy for
CS (area under the curve 0.7333; 95% confidence interval 0.634-0.833; p < 0.01), with an optimal cut-off
of 23.5 years (sensitivity 0.82, specificity 0.47).

Conclusion HRV parameters cannot reliably predict CS following bilateral ETS in patients with PFH. The
study confirmed that the optimal age for surgery is below 23.5 years.

Keywords: video-assisted thoracic surgery; sweating; sympathectomy; autonomic nervous system;
minimally invasive surgery
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INTRODUCTION

Hyperhidrosis is defined as a condition of
pathologically excessive sweating that exceeds
the body’s physiological needs for thermo-
regulation. Hyperhidrosis can be secondary;,
most often generalized, as a consequence of
various diseases and conditions, or primary,
focal or cryptogenic, with involvement of the
palms, soles or axillae. The pathophysiology
of primary focal hyperhidrosis (PFH) remains
unclear. Excessive sweating in PFH is a direct
consequence of increased secretion by sweat
glands. Eccrine glands in individuals with PFH
are completely normal in anatomy, number,
and distribution [1]. It has been suggested that
PFH results from complex hyperstimulation of
the sympathetic nervous system (SNS) when
exposed to emotional stress. Any emotional

state or exposure to stress can be an activator
of an episode of PFH, but symptoms can also
occur without any emotional or thermal stim-
uli. After the action of an activating stimulus,
sweating occurs instantly and is continuous. If
conservative treatment fails, endoscopic tho-
racic sympathicotomy (ETS) is the method of
choice [2, 3]. The most common complication
of ETS is compensatory sweating (CS) [4]. CS
affects regions of the body that have not been
previously surgically altered. The mechanism
of action is still unknown [5]. Some research
also shows a high prevalence of depression and
anxiety disorders in this group, along with spe-
cific dietary habits, including increased caffeine
consumption and the recognition of spicy and
fatty foods as sweating triggers [6, 7]. Expert
consensus stated that, to prevent CS, patients
undergoing surgery should preferably be under
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25 years of age and have a body mass index under 28 [3, 8].
Neuronal cell bodies responsible for the innervation of the
sweat glands of the trunk and upper extremities are located
at the level of the second to eighth thoracic segments of
the spinal cord [9]. With the current evidence level, it is
generally accepted that most cardiac sympathetic fibers
also originate from the spinal cord at the level of the first
to fifth thoracic segments [10, 11].

Heart rate variability (HRV) is a non-invasive, easily re-
producible method of measuring the influence of the auto-
nomic nervous system on cardiac function. The data were
obtained through 24-hour Holter monitoring and subse-
quent computer processing. HRV indices provide numeri-
cal values of cardiac autonomic nervous system tone. The
basic principle of HRV is the measurement of the change in
the interval between two consecutive heartbeats — rhythm
fluctuations [12]. Research worldwide indicates that pa-
tients with hyperhidrosis experience a significant decrease
in quality of life. This reduction is reflected in lower scores
on the mental component of the SF-36 questionnaire and
decreased values on the Dermatology Life Quality Index
[13, 14]. However, after treatment of primary hyperhidrosis,
the quality of life of patients improves significantly, and
this improvement is maintained for many years after the
intervention [15, 16]. This is shown by global meta-analyses
and observations by domestic authors [17].

The aim of this study was to confirm the potential ex-
istence of HRV parameters that would serve as predictors
of CS.

METHODS

A prospective, monocentric, non-interventional study
was conducted at the Institute of Pulmonary Diseases of
Vojvodina, Sremska Kamenica, Serbia, in the period from
March 2022 to July 2024. After voluntarily signing the in-
formed consent form, 100 subjects were included in the
study. Patients were divided into two equal groups (50 pa-
tients each) according to the number of affected regions:
palmar and plantar (PP) PFH, and palmar, plantar and axil-
lary (PPA) PFH. Inclusion criteria were: first operation for
PFH, Hyperhidrosis Disease Severity Scale grades three
and four. Exclusion criteria were the following: psychiatric
diseases, cardiac diseases and use of drugs, acute infections,
use of alcohol, narcotics and tobacco, professional sports.
Holter monitoring for 24 hours was undertaken preopera-
tively using EVO 4 (Spacelabs Healthcare Ltd, Hertford,
UK) with Spacelabs Healthcare 2018 — Sentinel v11.0.0.9904
data processing software. All standard HRV parameters in
the time and frequency domains were monitored.

In all subjects, standardized operative treatment was
performed in the form of ETS by cutting the sympathetic
chain at the level of R3 and R4 (ultrasound hook, R3, top
and bottom - R4, top and bottom) and cutting the acces-
sory Kuntz fibers. After the expert consensus from 2011,
the term sympathicotomy was established for the cutting of
sympathetic fibers, while the term sympathectomy means
the removal of part of the sympathetic trunk [8]. Follow-up
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assessments were performed on the seventh day and one
month after discharge from the hospital. One month af-
ter surgery, the presence and degree of CS were verified.
Patients reported the presence of one of four offered de-
grees of CS: absent, minor, unpleasant or disabling.

Statistical methods

From the methods of descriptive statistics, the measures
of central tendency were used in the study, specifically the
arithmetic mean, measures of variability, namely the stan-
dard deviation and median, as well as relative numbers.
From the methods of analytical statistics, methods for
identifying empirical distributions (Kolmogorov-Smirnov
test) were used, along with methods for assessing the sig-
nificance of differences depending on the type of data and
distribution, specifically the independent samples t-test,
Mann-Whitney U test, and x* test. To assess the signifi-
cance of the relationship between predictor variables and
outcome in relation to the time elapsed until the outcome,
univariate and multivariate Cox regression analyses were
used. The discriminatory capacity, i.e., the predictive ac-
curacy of the examined parameters for the presence of CS,
was determined by the area under the receiver operating
characteristic (ROC) curve (c-statistic), and the best cut-off
value of variables for predicting CS was also estimated. A
c-statistic above 0.7 was considered an acceptable discrimi-
native capacity of the model. Statistical data processing was
performed in JASP software, version 0.96.0 (University of
Amsterdam, Amsterdam, The Netherlands), and p < 0.05
was used as the criterion for statistical significance.

RESULTS

The study included 100 patients, aged 18-54 years, with an
average age of 28.33 + 8.51 years, a median age of 24 years
(10/100), of whom 57 (57%) were female. There was no
statistically significant difference in sex distribution in the
observed groups PP and PPA PFH, p = 0.162.

CS was absent in 61 (61%) patients who were operated
on (p = 0.028). Minor CS was most frequent (p < 0.01),
and the incidence of unpleasant CS was higher than that
of disabling CS (p = 0.011) (Figure 1).
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Figure 1. Frequency of different degrees of postoperative compensa-
tory sweating
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Table 1. Mean patient age and gender and incidence of postoperative compensatory sweat-

ing in relation to type of primary focal hyperhidrosis

Ergelasev I. et al.

In the group of patients with LF/HF < 2,

there was no statistically significant difference

P TS Type ofihyperhidrosis in the mean values of preoperative LF/HF (1.59
Palmar-plantar Palmar-plantar-axillary p vs. 1.44; p = 0.163), or in the group of patients

(0TI I Il Tl e D L O with LE/HF > 2 (3.41 vs. 3.5; p = 0.801). In the

Age (years) 29.18 |8.73 2748 |8.27 0.320° group of patients with PP PFH and LF/HF < 2,
Sex Male 30| 526 271474 | s4se | there was no statistically significant difference
Female 20 | 465 23 | 535 in mean LF/HF values (1.66 vs. 1.38; p = 0.078),

Ab_sent 32 | 525 29 | 475 or in the group of patients with LF/HF > 2 (3.24

SC\;:;piienngsatory Un,\:IZaos;nt 153 ::’2 146 ii'i 0.666" vs. 3.33; p = 0.851). In the group of patients
Disabling 0 0 T 00 Wlt}.l PPA PEH 'flr.1d LF/HF <2, there was no

Compensatory No 32 | 525 29 | 475 i statistically s1gn1f1c.ant difference in the mean
sweating Ves 18 | 262 21 538 | 033 values of preoperative LF/HF (1.54 vs. 1.51;p =

SD - standard deviation;
*Mann-Whitney U-test;

by test

Table 2. Mean values of the examined heart rate variability parameters in patients with and

without compensatory sweating

0.876), or in the group of patients with LE/HF
>2(3.63 vs.3.61; p = 0.974) (Figure 2).
Univariate Cox regression analysis showed
that univariate statistically significant predic-
tors of postoperative CS were age (p < 0.01) and

(— Compensatory sweating HEF after statistical control for age (p < 0.01)
variability No Yes p (Table 4).

parameters | Mean | SD | Min | Max | Mean | SD | Min | Max Multivariate Cox regression analysis
HR maximum | 127.7 | 19 85 173 | 1213 | 168 | 92 162 0088 | showed that age [relative risk (RR) 1.11; 95%
HR minimum | 539 | 85 | 40 77 527 | 66 38 0.466¢| confidence interval (CI) (1.05-1.18); p < 0.01]
HR 743 | 94 | 55 98 727 | 93 49 0.390°| and HF before ETS [RR 1.00; 95% CI (1.00-
SDNN (ms) 1441 | 319 | 86.5 | 229.7 | 146.2 | 288 | 99.9 | 2322 |0.849° 1.001), p< 0.01] were independent predictors
NN (RR) 8226 | 104 | 598 | 1072 | 8429 | 1149 | 649.4 | 12225 |0363°| of CS. The analysis of ROC curves for the pa-
SDANN 153.1 | 713 | 60.1 | 4029 | 1428 | 658 | 759 | 4286 |0377°| tient age variable showed that it has a statis-
RMSSD (ms) | 532 | 51.2 | 21 | 4127 | 552 | 306 | 235 | 151 |0283| ftically significant predictive accuracy for the
pNN50% 208 | 303 | 24 | 2361 | 199 | 128 | 19 | 571 ]0322°| occurrence of HF (area under the ROC curve
LF (ms?) 1290.6 | 721.8 | 298.4 | 4213.5| 1519.4|1037.1 | 359.9 | 3951 |0.621° 0.7333; 95% CI (0.634-0.833); p< 0.01), while
LF normalized | 686 | 96 | 47 | 917 | 653 | 138 | 161 | 862 |0300°| it was not shown for HE. On that occasion,
HF 532.1 | 359.1 | 98.2 | 1466.1 | 945.8 | 1513.9| 10.7 | 8585.5 | 0.276¢ the best threshold value of the patient’s age
HF normalized | 27.9 9.2 121 51.2 31.7 | 19.81 4 127.9 |0.527¢ for predicting CS after ETS was determined,
LF/HF 29 1.4 1 6.7 2.7 1.42 0.8 0.334¢

which is 23.5 years, with a combination of

HR - heart rate; RR - relative risk; SDNN - standard deviation of normal RR intervals; NN - normal RR
interval; SDANN - standard deviation of all average five-minute RR intervals; RMSSD - square root of

sensitivity 0.82 and specificity 0.47.

the mean value of the square of the difference of successive RR intervals; pNN50% — the proportion
of adjacent normal RR intervals that differ by more than 50 ms; LF - low-frequency range of heart rate
variability; HF - high-frequency range of heart rate variability;

‘indepe!

Table 3. Mean age and frequency by sex in patients with and without compensatory sweating

ndent samples t-test

DISCUSSION

CS as the most frequent side effect of ETS was

Parameters | N Compensatory SV:(eating present in 39% of subjects (39/100), whereby it
" = o N o [ SDeS N % P was characterized as unpleasant by 9% (9/100)
ean ° | Yean : and disabling by 1% (1/100). The literature
Age (years) 2561 | 6.6 3259 | 9.45 <0.01° . .
reports a remarkably wide range in the preva-
Sex Male 35 | o4 22 1388 1 oo lence of CS, varying from 3% to 98%. CS has
Female 26 | 60.5 17 1395 | > Vatying )

*Mann-Whitney U test;

by? test

There were no statistically significant differences in the
mean patient age (p < 0.32), or in sex distribution and the
frequency of CS in relation to the type of PFH (p > 0.05)
(Table 1).

There was no statistically significant difference in the
mean values of the examined preoperative HRV param-
eters in patients with and without CS (p > 0.05) (Table 2).

Patients with CS were statistically significantly older
(p < 0.01). There was no statistically significant difference
in the sex distribution in patients with and without CS
(Table 3).

‘ DOI: https://doi.org/10.2298/SARH260608073E

been identified as the main culprit for patient
dissatisfaction after ETS [4]. Such a large inci-
dence range was a consequence of the unclas-
sified nomenclature, as well as the definition
of CS itself. In some studies, CS was reported exclusively
when it reached incapacitating levels, while others docu-
mented even a minimal subjective feeling of increased
sweating [5, 18, 19]. Many studies have indicated that the
degree of CS is directly proportional to the height of the
transection level of the sympathetic trunk, with a note that
the degree of CS is the highest with R2 transection [18,
19]. Our study was designed so that all sympathetic chain
transections were performed at the R3-R4 level precisely
to avoid an increased incidence of CS.

Srp Arh Celok Lek. 2026 Sep-Oct;154(9-10): 484-489
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Figure 2. Mean values of LF/HF ratio in groups according to the pres-
ence of compensatory sweating, in patients with different types of
hyperhidrosis; LF — low-frequency range of heart rate variability; HF
- high-frequency range of heart rate variability

Table 4. Univariate Cox regression for the prediction of compensatory
sweating, controlled for age

Variable RR 95% Cl p
Age (years) 1.11 1.05-1.18 <0.014
Gender 1.04 0.46-2.34 0.92¢
HR maximum 0.99 0.97-1.01 0.32¢
HR minimum 0.97 0.94-1.01 0.154
HR 0.99 0.94-1.04 0.67¢
SDNN (ms) 1.01 0.99-1.02 0.114
SDNN (125-149) (ms) 2.307 0.99-5.71 0.07¢
SDNN (> 150) pre (ms) | 2.069 0.84-5.11 1.15¢
NN (RR) 1.00 0.99-1.01 0.144
SDANN 1.00 0.99-1.01 0.59¢
RMSSD (ms) 0.82 0.99-1.01 0.82¢
PNN50% 0.99 0.98-1.01 0.91¢
LF (ms?) 1.00 1.00-1.00 0.07¢
LF normalized 0.98 0.96-1.01 0.23¢
HF 1.00 1.00-1.01 <0.01¢
HF normalized 1.01 0.99-1.03 0.08¢
LF/HF 0.97 0.75-1.23 0.77¢

HR - heart rate; RR - relative risk; SDNN - standard deviation of normal RR
intervals; NN - normal RR interval; SDANN - standard deviation of all average
five-minute RR intervals; RMSSD - the square root of the mean value of the
square of the difference of successive RR intervals; pPNN50% - the proportion
of adjacent normal RR intervals that differ by more than 50 ms; LF - low-
frequency range of heart rate variability; HF — high-frequency range of heart
rate variability; Cl - confidence interval;

dunivariate Cox regression

We believe that the degree of CS in our study is at a
satisfactory level, which is primarily a consequence of the
standardized operative technique, suitable selection of
patients for ETS and detailed preoperative information
provided to patients about potential side effects and com-
plications. It is interesting that the only patient with a dis-
abling form of CS was a 37-year-old male (recommended
age for CS prevention is 25 years) and that he suffered from
malaria in childhood.

An easily available, non-invasive predictor of CS would
greatly improve patient selection and the success of ETS.
Hyperstimulated sympathetic fibers responsible for sweat-
ing also partially innervate the heart. It makes sense to
examine the potential use of HRV as a diagnostic method
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for the prediction of CS. There are three types of HRV
measurement: ultrashort (under five minutes), short (five
minutes), and 24-hour measurement. These measurements
cannot be compared with each other due to different influ-
ences on the 24-hour measurement, which best reflects
the real situation [20, 21]. This is why we have used the
24-hour measurement of HRV.

The LF/HF ratio has been proposed as an indicator of
sympathovagal balance, with values of 0.5-2. Values over
two units are considered a consequence of pathological
SNS stimulation or parasympathetic nervous system (PNS)
inactivity, while values below 0.5 are a consequence of
pathological PNS stimulation [12, 20, 22]. We singled out
LE/HF as a parameter to determine whether CS is more
common in the group with sympathetic predominance
(LF/HEF = 2). It was determined that there is no difference
in the occurrence of CS in relation to LF/HF values. The
difference did not exist even when this group was divided
into PP and PPA PFH. The lowest measured value of LF/
HF in our study was 0.9. Consequently, not a single patient
had parasympathetic predominance, as expected, but all
were either in balance or in the zone of sympathetic pre-
dominance.

After the analysis of the HRV parameters to predict the
occurrence of CS, the existence of a statistically signifi-
cant correlation of HF with CS was established. However,
after ROC curve testing, significance was not obtained.
We identified only two studies that correlated HRV and
CS. Hyun et al. [23] do not report any HRV parameter as
a possible predictor of CS. Tiwari et al. [24] report HF as
a positive predictive factor for CS. Unlike our study, HF
prediction was not tested on ROC curves. Both studies
were performed with five-minute HRV recordings, which
is a major limitation.

Although none of the HRV parameters in our study can
be used to predict CS, we confirmed that CS is correlated
with age and that patients below 23 years of age have a lower
probability of CS. In current recommendations, an age be-
low 25 years is considered appropriate for ETS [3, 5, 8].

CONCLUSION

HRYV parameters cannot be used as predictors for the
occurrence of CS after bilateral thoracoscopic sympathi-
cotomy in persons suffering from PFH. Although the HF
parameter was singled out in our study as a potential pre-
dictive factor, after ROC curve testing, significance was
not obtained. Our study confirmed that the optimal age at
which to perform bilateral thoracoscopic sympathicotomy
is below 25 years, more precisely below 23.5 years.

Ethics: The study was approved by the Ethics Commission
of the Institute for Pulmonary Diseases of Vojvodina under
the number 6-VI/1 on December 9, 2021, and was con-
ducted in accordance with the principles of the Declaration
of Helsinki.

Conflict of interest: None declared.
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[a nun ce BapujabunHocT cpuaHe ppeKBeHLMje MoXKe KOPUCTUTK 3a npeaBuharbe
KOMMEH3aTOPHOT 3HOjetba HAKOH eHA0CKONCKE TOpPaKa/He CUMNATUKOTOMMjE KOA,
6onecHuKa ca npumapHoOm GOKaTHOM XUNEPXUAPO30M?

WBaH Eprenawes'?, MBaH Kyxajoa'? Credan Angpuh?, Camba Eprenawes?, AnekcaHapa Bynun'3, Cunuwa Makcumosuh'?,

CphaH laBpunosuh', Ypouw batpanosuh?, Mapko bojosuh', Hencu Jlanuh'

'YHueepautet y HoBom Cagy, MepuumHckmn dakyntet, Hosu Cag, Cpbuja;

2HcTuTyT 3a nnyhHe 6onectn BojsoguHe, KnuHuka 3a rpyaHy xupyprujy, Hosu Cag — Cpemcka Kameruua, Cp6uja;
3MHcTuTyT 33 KapanosackynapHe 6onectu BojsoamHe, KnuHuka 3a kapamonorujy, Hosu Cap - Cpemcka KameHuua, Cpbuja;
*UHcTnTyT 33 NNyhHe 6onectn BojoanHe, KnnHuka 3a ypreHtHy nynmonorujy, Hosn Cap - Cpemcka Kamennua, Cpbuja;
*WUHcTuTyT 33 oHKonorujy BojsoauHe, KnuHuka 3a pagujaumoHy oHkonorujy, Hosu Cag - Cpemcka Kamernua, Cpbuja;
/HcTUTYT 3a nnyfHe 6onectn BojsoanHe, KnuHuka 3a nnyhHy oHkonorujy, Hosu Cag - Cpemcka KameHuua, Cpbuja

CAMETAK

YBoa/Linmb Xvinepxmaposa je cTarbe NatonoLwKor npeKkoMepHor
3Hojerba Koje npeBa3sunasu ¢prsmonoLuke notpebe opraHmma
3a Tepmoperynaumjom. EHfocKoncKa TopakanHa CMMNaTUKoTo-
muja (ETC) npepacTaBiba yobruajeH HaumH neverba nprumMapHe
dokanHe xunepxugpose (MOX), anv Moxe [JOBECTU O NojaBe
KOMMEH3aTOPHOT 3HOjena (K3), Koje mpeacTaBba HheHy Hajue-
why noctonepatnBHy komnavkauujy. Linmb ose ctyguje 6uo je
[a ce NcnuTa Aa Ny napameTpu BapujabunHocTn cpuaHe dpe-
KBeHLuje Mory npeaBmaeTu nojasy K3.

MeTtope CnpoBeaeHa je NPOCNEKTVBHA jeHOLeHTPUYHA CTY-
IVvja Koja je obyxsaTuna 100 6onecHvika ca MNOX Koju cy nop-
BprHyTv ETC. NpeonepaTtnBHO je Koa cBUX 6onecHrKa ypaheH
24-yacoBHu xonTep EKI pagn npoueHe cTaHaapgHUX napame-
Tapa BapujabunHoctn cpuaHe dppekseHumje. ETC je n3sepeHa
npeceLiakbeM CUMMaTYKOr laHLa Ha HuBoy Tpeher (R3) n ye-
TBpTOr pebpa (R4), ykibyuyjyhu n nomohHa KyHuoBa BnakHa.
MeceL gaHa HakoH onepauwje npoLebnBaHn Cy NPUCYyCcTBO
n cteneH K3.
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PesynTatm K3 Huje 6uno nprcyTHo kog 61% 6onecHuka (p =
0,028). bnaro K3 6o je Hajuewhu o6nvik (p < 0,01). Huje yTBp-
HeHa cTaTMCTUKY 3HavajHa pasnuvka y aHanusmnpaHym npeone-
paTVBHVM NapameTprma BapujabrnnHoCcTi cpyaHe GpeKBeHLyje
nsmehy 6onecHuka ca K3 n 6e3 wera (p > 0,05), ykibyuyjyhn
KaTeropuje ogHoca LF/HF, Koje npeacTaBsbajy ypaBHOTEXEHY
AYTOHOMHY aKTUBHOCT (LF/HF < 2) n cumnaTtyky AOMUHaLWjy
(LF/HF = 2). AHanun3a ROC KpviBe nokasana je aa CTapocT nMa
CTaTUCTUYKM 3HaYajHy NPeAnKTUBHY TaYHOCT 3a nojaBy K3
(AUC 0,7333; 95% (1 0,634-0,833; p < 0,01), ca onTManHom
rpaHuyHom BpepHowhy o 23,5 roanHa (ceH3mTusHocT 0,82;
cneymnduyHoct 0,47).

3akrbyyak [apameTpu BapujabunHoOCTy cpuaHe ppeKkBeHLmje
He Mory noy3gaHo npefsuaeTy nojasy K3 HakoH bunatepanHe
ETC kop 6onecHuka ca MN®OX. Cryawja je notBpanna fa je ontu-
MarHa CTapocT 3a n3Bohetrbe onepauyje NCnoa 23,5 roamHe.
KrmbyuHe peunm: Breo-acrcTipaHa TopakasnHa XMpypruja; 3Ho-
jerbe; cumnaTeKkToMMja; ay TOHOMHW HEPBHU CUCTEM; MUHVMAHO
VHBa3UBHa Xvpypruja
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