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SUMMARY

Introduction/Objective Primary focal hyperhidrosis (PFH) is an idiopathic condition where excessive
sweating affects one or more body regions, including axillae, palms, soles, and/or face. Most studies on
quality-of-life (QoL) focus on the period up to one year after bilateral thoracoscopic sympathectomy
(BTS). This study aims to determine the 10-year trend in QoL among patients from the Republic of Serbia
with palmar-plantar-axillary PFH, treated with BTS at the R3-R4 level. A secondary goal is to ascertain
the existence of compensatory sweating.

Methods All patients underwent a standardized BTS in a single act, through the cutting of ganglia with
ultrasonic scissors at the R3-R4 level. For data collection, patients completed the “Hyperhidrosis Qual-
ity of Life Questionnaire,” and the Hyperhidrosis Disease Severity Scale, preoperatively, postoperatively
within 30 days, and 10 years after BTS.

Results The total sample consisted of 103 subjects who completed all three questionnaires. Considering
the improvement in QoL from the group excellent, good, and average, the postoperative improvement
was immediately postoperative in 88.4% of patients, while in the ten-year period, it was 87.4%. No statisti-
cally significant differences were found between the assessment of life satisfaction after 30 days and 10
years after BTS. Out of the total number of operated patients, two patients (1.94%) characterized their
compensatory sweating as very pronounced.

Conclusion After 10 years from BTS, the QoL remains at an exceptionally high level, with an annual trend

of decline of about 0.1%.
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INTRODUCTION

Hyperhidrosis represents the occurrence of
pathological sweating that exceeds the physi-
ological needs of the body for adequate thermo-
regulation. Primary focal hyperhidrosis (PFH) is
an idiopathic condition where excessive sweat-
ing affects one or more body regions, including
axillae, palms, soles, and/or face. Severe forms
of PFH can have a significant impact on social
life, psychological status, and daily activities.
Consequently, the overall quality of life (QoL)
may be diminished. Bilateral thoracoscopic
sympathectomy (BTS) represents the only
permanent therapeutic solution [1]. Patients
usually adapt to changes in thermoregulation
several months after undergoing BT'S. Few stud-
ies address the long-term effect of BT'S on QoL.
Most studies on QoL focus on the period up to
one year after BTS. A small number of stud-
ies describe the long-term effect considering
a period of 5-10 years [2]. This study aims to
determine the 10-year trend in QoL among pa-
tients from the Republic of Serbia with palmar-
plantar-axillary PFH, treated with BT'S at the
R3-R4 level. A secondary goal is to ascertain
the existence of compensatory sweating.

METHODS

The study was conducted as a unicentric, partly
prospective, uncontrolled, and non-random-
ized trial, following the approval of the ethi-
cal committee of the Institute for Pulmonary
Diseases of Vojvodina, Republic of Serbia (No.
25-VIII/7). Patients were operated on from
January 1, 2011, to November 30, 2013. All pa-
tients underwent a standardized BT in a single
act, through the cutting of ganglia with ultra-
sonic scissors at the R3-R4 level. Additionally,
accessory fibers of Kuntz were resected over the
third and fourth rib in the length of 5-7 cm.
Patients who had undergone sympathectomy at
any level other than R3-R4 were excluded from
the study. Only patients with palmar-plantar-
axillary PFH were considered. Patients with
erythrophobia, palmar-plantar, isolated axillary,
plantar, or palmar hyperhidrosis were not in-
cluded in the study. For data collection, patients
completed the “Hyperhidrosis Quality of Life
Questionnaire” (HQLQ), created by de Campos
et al. [3], and the “Hyperhidrosis Disease
Severity Scale” (HDSS), by the International
Hyperhidrosis Society, preoperatively, postop-
eratively within 30 days, and 10 years after BTS

Received  MpummeHo:
May 24, 2024

Revised - PeBusnja:
June 17,2024

Accepted - MpuxeaheHo:
June 21,2024

Online first: July 2, 2024

Correspondence to:

Nensi LALIC

Institute for Pulmonary Diseases
of Vojvodina

Clinic for Thoracic Oncology

Put Doktora Goldmana 4

21204 Sremska Kamenica
Serbia
nensi.lalic@mf.uns.ac.rs



[3, 4]. In addition to the questionnaire filled out ten years
after BTS, three independent questions not included in the
score were added. The questions were: “Have you devel-
oped postoperatively: diabetes mellitus, thyroid disease,
malignant disease, psychiatric disease, or injuries to the
head or spine?”, “Do you have compensatory sweating? If
yes, in which regions?”. The aim of the question regard-
ing the postoperatively acquired disease was to potentially
identify the patients with secondary generalized hyper-
hidrosis. HDSS responses were descriptively compared,
with the QoL rated as very poor - 5, poor — 4, average — 3,
good - 2, and excellent - 1. As a condition for perform-
ing BTS, it was necessary for the QoL on the preoperative
HDSS scale to be very poor or poor. HQLQ responses were
numerically compared so that each response was scored.
The maximum score was 100, representing the worst QoL,
while the best QoL score was 20. The questionnaires were
filled out under the supervision of the surgeon who per-
formed the BTS. The difference in QoL after 30 days from
the operation was marked as immediate postoperative,
while the QoL after 10 years was marked as decadal.

For statistical data processing, the IBM SPSS Statistics
for Windows, Version 22.0. (IBM Corp., Armonk, NY,
USA) was used. Descriptive statistics methods — mean,
standard deviation, minimum, and maximum values -
were used to display the characteristics of variables. The
prevalence of certain variables is presented numerically
in the form of frequencies or percentages. For comparing
the QoL in relation to time points, a repeated measures
analysis of variance (Repeated Measures ANOVA) was
used. Results are presented in tables and figures.

RESULTS

The total sample consisted of 103 subjects who completed
all three questionnaires. Initially, 483 patients were includ-
ed in the study, but a vast majority was lost to follow-up
after 10 years. The total sample consisted of 65 women
(63.1%) and 38 men (36.9%). The age range of the subjects
in the sample was from 23 to 58 years, with an average age
of 39.12 years, at the point of completing questionnaire 10
years after BTS. Intraoperative complications included the
need for unilateral adhesiolysis of the pleura in one patient
(0.97%) and one pneumothorax (0.97%).
Pre-operatively, 68% (70/103) of respondents, after
completing HDSS questionnaire, reported their QoL as
“very poor” and 38% (33/103) reported it as “poor”. Poor
and very poor QoL was also a condition for performing
BTS. Regarding the period 30 days after surgery and 10
years after surgery, the percentage of “poor” and “very
poor” responses was significantly lower, 10.67% (11/103)
and 11.65% (12/103), respectively. On the other hand,
the percentage of respondents reporting good or excel-
lent QoL was 78.7% (81/103) in the assessment after 30
days, and 72.8% (75/103) in the assessment after 10 years.
Considering the improvement in QoL from the group ex-
cellent, good, and average, the postoperative improvement
was immediately postoperative in the 88.4% (91/103) of
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Figure 1. Number of responders to the Hyperhidrosis Disease Sever-
ity Scale questionnaire assessing the overall quality of life in three
time points

patients, while in the ten-year period 87.4% (90/103) pa-
tients gave the same answers (Figure 1).

Mean values of 4.67/1.85/1.97 and standard deviations
of 0.46/1.09/1.20 were reported respectively for the as-
sessment of the overall QoL before surgery, 30 days after
surgery, and 10 years after surgery (Table 1). In order to
investigate the effect of time on patients’ QoL, a repeated
measures analysis of variance was conducted.

Table 1. The assessment of the overall quality of life using Hyperhi-
drosis Disease Severity scale

Time point M SD N Min Max
Before surgery 467 | 046 103 4 5
30 days after surgery 1.85 1.09 103 1 5
10 years after surgery 1.97 1.20 103 1 5

M — mean; SD - standard deviation

The effect of the independent variable, namely time,
on the assessment of satisfaction with the QoL in patients,
was statistically significant, F (2,101) = 307.062, p < 0.001,
partial n* = 0.859. Post hoc analyses (LSD) established that
there are statistically significant differences in the assess-
ment of satisfaction with QoL before surgery compared to
the assessment of satisfaction with QoL 30 days after sur-
gery (p <0.001) and 10 years after surgery (p < 0.001). The
assessment of satisfaction with QoL 30 days after surgery
and 10 years after surgery was statistically significantly
higher than before surgery. No statistically significant dif-
terences were found between the assessment of life satisfac-
tion after 30 days and 10 years after surgery.

Satisfaction with the QoL during daily activities was
processed through 20 items via the HQLQ questionnaire.
Within each item, patients assessed their satisfaction with
the QoL for a specific daily activity at the same three-time
points: before surgery, 30 days after surgery, and 10 years
after surgery. For those three time points we found a mean
values of 74.22/37.66/36.79 and standard deviations of
17.87/15.11/15.79 (Table 2). The effect of the independent
variable, namely time, on the assessment of satisfaction with
the QoL during daily activities, was statistically significant,
F(2,101) = 139.285, p < 0.001, partial n*> = 0.734. As in the
case of overall QoL, post hoc analyses (LSD) established
that there are statistically significant differences between the
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assessment of satisfaction with QoL during daily activities
before surgery, 30 days after surgery (p < 0.001), and 10
years after surgery (p < 0.001). The assessment of satisfac-
tion with QoL during daily activities 30 days after surgery
and 10 years after surgery was statistically significantly
higher than before surgery. Also, no statistically significant
difference was found between the assessments 30 days after
surgery and 10 years after surgery.

Table 2. The assessment of the overall quality of life using Hyperhi-
drosis Quality of Life Questionnaire

Time point M SD N Min Max
Before surgery 7422 | 17.87 | 103 20 100
30 days after surgery 37.66 | 15.11 103 20 84
10 years after surgery | 36.79 | 15.79 103 20 78

M — mean; SD - standard deviation

2,5

1,5

B Mean HDSS score

With associated diseases Without associated diseases

Figure 2. Ten years after surgery, mean Hyperhidrosis Disease Severity
Scale (HDSS), showing difference in patient with or without postop-
eratively acquired associated disease

In the total sample, there were 78 (75.7%) patients who
reported compensatory sweating 10 years after surgery.
Compensatory sweating most commonly occurred in the
abdomen area (32%), back (23%), chest (9%), and com-
bined or other regions (36%). Of those with compensatory
sweating, 30.7% stated that it affects their daily activities,
while 69.3% reported that compensatory sweating does
not affect their daily activities. Out of the total number of
operated patients, two patients (1.94%) characterized their
compensatory sweating as very pronounced.

Table 3. Results of the quality-of-life findings from studies after bilateral thoracoscopic

The majority of patients in the sample did not have
associated diseases (83.5%). Postoperative acquired associ-
ated thyroid gland diseases were reported by 11 patients
(10.67%), psychiatric disorders by six (5.82%), sinus tachy-
cardia by one (0.97%), diabetes mellitus by one (0.97%),
head and neck injury by one (0.97%), and spontaneous
pneumothorax several years after surgery by one patient
(0.97%). The average HDSS scores on overall satisfaction
with QoL in the group of patients who had newly acquired
associated diseases was 2.35 and patients who did not have
associated diseases was 1.89. As can be seen, the score is
higher in the group of patients who have associated dis-
eases, which indicates a lower QoL (Figure 2).

Due to the unevenness of the sample regarding this vari-
able, it is not possible to conduct statistical analyses that
would indicate whether these differences are statistically
significant.

DISCUSSION

Since BTS fundamentally represents an operation aimed
at improving the QoL of patients, it is very important to
inform patients about the success rate of the surgery and
the occurrence of compensatory sweating as the main side
effect. Experience has shown that the more informed pa-
tients are, the higher is their satisfaction with the surgical
treatment. Most studies addressing the topic of QoL after
BTS focus on the immediate postoperative period or the
period of up to one year [3]. Knowing the trend of QoL,
especially maintaining the level of effect achieved after
BTS over a multi-year or decade-long period, validates
the surgery itself and provides patients with information
that can influence their decision to undergo surgery or not.
Long-term maintenance of the effect of surgical treatment
means improvement in social life and psychological status
for them. Most patients seeking surgical treatment have
lived with their condition for a certain period, and many of
them have tried treatment with other therapeutic options
such as the application of botulinum toxin, iontophoresis,
systemic anticholinergics, radio waves, or lasers [1].

In our study, patients filled out the questionnaire preop-
eratively to have a baseline, after 30 days to make the data
comparable with most of the data avail-
able from the literature. The period after
10 years from BTS was chosen to highlight

sympathectomy the long-term trend. Comparing data over
Quality of life | - o atory | such a long period is only possible with a
Study N | Follow up |mpr(z(\);0e)ment sweating (%) small number of available studies. The ex-
Patrini et al. (2019) [4] 403 | 30days 9.1 N amination of the QoL after BT'S has never
Estrella-Gaibor etal. (2023)[5]| 49 | 30 days 959 89 been done on the population of patients
Hajjar et al. (2019) [6] 100 | 3 months 94 92 from the Republic of Serbia.
Hemead et al. (2022) [7] 63 | 6months 952 265 Postoperatively, after 30 days in our
Zhang et al. (2021) [8] 367 | 14 months 90.7 94.6 study, the improvement in QoL was 88.4%,
Gossot et al. (2003) [9] 125 | 38years 912 86.4 which is comparable with findings report-
Wolosker et al.(2012) [10] 453 | 30days 90.9 918 ed in the studies 'by Patrini et al.. [4] with
5 years 903 96%, as well as with Estrella-Gaibor et al.
Horslen etal. (2018) [11] 58 | Syears 84 84 [5] at 95.9% (Table 3). The difference in
Shabat et al. (2022) [12] 150 | 11years 94 20 patient satisfaction of 7.5% compared to
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the Patrini et al. [4] study can be explained by the fact that
preoperatively 100% of our subjects reported their QoL
as very poor and poor, while in the mentioned study, this
number was 87.6%. Estrella-Gaibor et al. [5] report that
98% of patients preoperatively stated their QoL as “poor”
and “very poor.” If we dissect this group and compare it
with ours, we see that in the Estrella-Gaibor et al. [5] study,
38.8% of patients stated their QoL as “very poor,” while
in our study, this number was 68% [6]. This difference
also explains the postoperative difference in QoL because
patients who report having “poor” QoL have only one step
to “good,” thus immediately entering into a positive result.

The improvement in QoL in studies that examined the
postoperative period from three months to 3.8 years was
from 90.7% to 95.2% [6-9]. The study that provides in-
sight into the trend is Wolosker et al. [10], who measured
QoL after 30 days and after five years. After five years,
they reported a decrease in QoL by 0.6% from 90.9% to
90.3%. In our study, the mentioned decline was 1% after
10 years, i.e., from 88.4% to 87.4%. Taking into account
both studies, the annual decrease in QoL was about 0.1%.
Horslen et al. [11] reported an 84% improvement in QoL
at five-year follow-up.

Shabat et al. [12] are the only ones that allow compari-
son after 10 years from BTS. QoL after 11 years in the
mentioned study was 94% in comparison with our 87.4%.
Compensatory sweating was 90% compared to our 75.7%.

As 10 years constitutes a long period, we attempted
to determine whether postoperatively acquired diseases,
could influence increased sweating, leading to a decrease in
patients’ QoL, even though such conditions should not be
related to BTS in principle. Such conditions were present in
11 patients (10.67%) in our study. In the group of patients
without newly acquired diseases, the descriptive indicator
(1-5) was 1.89, while in the group with newly acquired dis-
eases, it was 2.35. Although statistical significance cannot
be drawn due to the unevenness of the sample, it can direct

REFERENCES

1. LiuV, Farshchian M, Potts GA. Management of Primary Focal
Hyperhidrosis: An Algorithmic Approach. J Drugs Dermatol.
2021;20(5):523-8. [DOI: 10.36849/JDD.5774] [PMID: 339386891

2. Nicolini EM, Costa VO, Montessi J, Rodrigues GA, Cangussu VV,
Reis AFM, et al. Video-assisted thoracic sympathectomy: literature
review. Rev Col Bras Cir. 2019;46(2):e2157.

[DOI: 10.1590/0100-6991e-20192157] [PMID: 31141034]

3. de Campos JR, Kauffman P, Werebe Ede C, Andrade Filho LO,
Kusniek S, Wolosker N, et al. Quality of life, before and after
thoracic sympathectomy: report on 378 operated patients. Ann
Thorac Surg. 2003;76(3):886-91.

[DOI: 10.1016/50003-4975(03)00895-6] [PMID: 12963223]

4. Patrini D, Bujoreanu |, Lampridis S, De Campos JRM, Bedetti B, Da
Fonseca HVS, et al. Changes in the quality of life following surgery
for hyperhidrosis. Shanghai Chest. 2020;4:20-20.

[DOI: 10.21037/shc.2019.12.03]

5.  Estrella-Gaibor C, Rivero Y, Jaramillo-Montario F, Veitia L,
Cordova Guilarte J, Garcia A. Enhancing Quality of Life: Pre- and
Postoperative Assessment in Idiopathic Hyperhidrosis Patients.
Cureus. 2023;15(11):e49588. [DOI: 10.7759/cureus.49588]

[PMID: 38156137]

6.  Hajjar W, Al-Nassar S, Al-Sharif H, Al-Olayet D, Al-Otiebi W,
Al-Hugayl A, et al. The quality of life and satisfaction rate
of patients with upper limb hyperhidrosis before and after

DOI: https://doi.org/10.2298/SARH240524053E

Ergelasev I. et al.

us towards further investigation on this thesis and even
potentially indicate that the QoL is higher if we exclude
newly acquired associated diseases that affect the QoL. No
available study we found has addressed this issue.

As the BTS is an elective surgical procedure conducted
mostly on young and healthy individuals, safety of the op-
eration is the most important factor. In our study there were
no mortalities, no major bleeding, no accidental organ inju-
ries. Only one case (0.97%) of the pneumothorax requiring
chest tube was recorded. Kobayashi et al. [13] reported no
intra and perioperative complications in their study which
included a total of 151 patients. de Campos et al. [3] report-
ed 7/362 cases (1.8%) with pneumothorax requiring chest
tube, two cases (0.6%) with superficial phlebothrombosis
and two cases (0.6%) of Horner’s syndrome. Katrancioglu
etal. [14] included 30 patients with only three patients de-
veloping small pneumothorax treated conservatively.

In our study, we reported one patient with extensive
pleuropulmonary adhesions. We managed to perform ad-
hesiolysis and BTS. Although chest tube was not removed
intraoperatively, no signs of major bleeding were noted.
Due to the adhesions, the sympathetic chain was obscurely
seen, but symmetrical BTS was achieved, thus avoiding
development of Harlequin syndrome [15].

CONCLUSION

We can say that even after 10 years from BTS, the QoL re-
mains at an exceptionally high level, with an annual trend
of decline of about 0.1%. Although the rate of compensa-
tory sweating is highly prevalent, in only a small number of
cases it is defined as disabling. Due to the high success rate
and long-term sustainable QoL, BTS remains the method
of choice for the permanent treatment of PFH.
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KBanurert xusota ocoba ca npumapHom GpOKasHOM XMNEepPXMap030Mm AeceT roanuHa
nocne bunatepanHe TOpaKOCKONCKe CUMNaTUKOTOMMje

WBaH Eprenawes'?, MBaH Kyxajga'? Mapko lanuh? Hencu Jlanuh'3, Mapko bojouh'*

'YHuep3utet y Hosom Cagy, MeguunHcku dakyntet, Hosu Cag, Cpbuja;

2/HcTuTyT 3a nnyhHe 6onectn BojeoanHe, KnuHuka 3a rpynHy xupyprujy, Coemcka Kamennua, Cpbuja;
*MHcTuTyT 3a nnyhHe 6onect BojsogunHe, KnuHuka 3a nnyhHy oHkonorujy, Cpemcka KameHuua, Cp6uja;
*UHcTuTyT 32 OHKONOTYjy BojBoanHe, KnuHuka 3a pagujaumoHy oHkonorujy, Cpemcka Kamennua, Cpbuja

CAMETAK

YBoa/LUum MNpumapHa dpokanHa xunepxuaposa je nponaTcko
CTakbe Kop KOjer je eKCLIeCMBHIM 3HojerbeM 3axBaheH jeaaH unm
BYILLIE PervioHa Tena, ykibyuyjyhu akcune, snaHose, Tabaxe u/
unu nrue. BehnHa ctynmja o KBanuTeTy 1BOTa GpOKyCMpaHa je
Ha nepviop, A0 roAUHY laHa HaKoH BunaTtepasnHe Topakockomncke
cumnaTmkoTommje (BTC).

Linmb oBe cTyavje je aa yTBpAM AeceToroamnilbn TPEeHA KBanu-
TeTa XMBOTa Koa 6onecHuka n3 Penybnuke Cpbuje ca nanmap-
HO-MIaHTapHO-aKCMTaPHOM NPYMapPHOM GpOKaTHOM XMMEepPXM-
apo3om, neyeHux bTC-om Ha HuBoY P3-P4. CekyHpapHu uub je
yTBphrBatbe NoCTojaba KOMNEH3aTOPHOT 3HOjetba.

MeToge CBrM 6oNECHNLIMA HauUUHEHA je CTaHAApAK30BaHa
BTCy jepHOM aKTy, nyTem npeceLatba raHrunja ynTpassyyHnm
MaKa3ama Ha H1Boy P3-P4. Y uurby cakynsbaka nogartaka, 6o-
NeCHULY Cy NpeonepaTUBHO, MOCTOMNEPATNBHO y NEPUOSY Of
30 gaxa 1 10 rogmHa nocne bTC-a nonyraBany YNUTHMK O KBa-
NIATETY XMBOTa ca xunepxuapo3om (The Hyperhidrosis Quality
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of Life Questionnaire) n Ckany TEXXMHe CUMNTOMa X MEePXMEPo3e
(Hyperhidrosis Disease Severy Scale).

PesynrtaTth YkynaH y3opak unHuna cy 103 ncnutaHuka, Koju cy
KOMM/IETUPanu cBa Tpy YNUTHMKA. Y3umajyhi y 063up no6osb-
Wwarbe KBanuTeTa }MBoTa U3 rpyne ‘ognvyaH; ‘gobap’n 'npo-
ceyaH;, nobosbllakbe je HenocpeAHo NOCTonepaTUBHO 6K
npucyTHO Kog 88,4% naumjeHata, JOK je y feceToroauilbem
nepuogy usHocuno 87,4%. Hucy nobujeHe CTaTUCTYKM 3Havaj-
He pa3nuke n3mehy npoLeHe 3a0BO/LCTBA KBANIUTETOM XIMBOTaA
30 paHa 1 10 roguHa og BTC-a. Op yKynHor 6poja onepucaHux,
ABa nauujeHTa (1,94%) okapakTepucana cy KOMNeH3aTopHO
3HOjerbe Kao BeOMa 13paxkeHo.

3aksmyyak [leceT roguHa HakoH bTC-a, KBanuTeT XMBOTa Ce
3aJpKao Ha U3y3eTHO BUCOKOM HIBOY, Ca FOAMLLHVM TPEHLOM
naga og 0,1%.

KrbyuHe peun: cumnaTtnkoTomMumja; 3HOj; BUAEOMOTNOMOrHYyTa
TOpaKasHa xupypruja
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