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1. Abstract

1.1. Background: Thoracoscopic sympathectomy is an effective
treatment for primary hyperhidrosis of the hands, however, there is
still active debate about the exact type of surgery that provides the
best results. The aim of the work is to compare the rate of success,
compensatory seating, recurrence, and degree of satisfaction in
patients undergoing electro-coagulation thoracoscopic sympathec-
tomy on the right side and clipping sympathetic block on the left
side in the treatment of palmar hyperhidrosis in the same patient.

1.2. Methods: A prospective study involved 64 patients who un-
derwent 128 sympathetic interruption procedures, from March
2020 to March 2023. The procedures were categorized into two
groups: right-sided transection sympathectomy of the T3 gangli-
ons and left sided clipping of the T3 ganglions. Patients were eval-
uated for successful results, degree of satisfaction, compensatory
sweating, and recurrence.

1.3. Results: There is no statistical difference between the two
groups according to their rate of success. Compensatory sweating
was observed on 28 sides (21.8%) overall, with 4 cases of severe,
unsatisfied compensatory sweating. Recurrence was reported in
one case with transection and in two cases with clipping. 63 cases
were satisfied by the transaction procedure, and 61 cases were sat-
isfied by the clipping procedure.

1.4. Conclusion: Both thoracoscopic sympathetic transection or
clipping of T3 ganglion are safe and effective procedures in pal-
mar hyperhidrosis treatment. with no differences regarding recur-
rence rate, patients’ satisfaction and incidence of the compensatory
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sweating.
2. Introduction

Palmar hyperhidrosis is characterised by excessive sweating that
goes beyond what the body physiologically requires, to keep its
temperature within a reasonable range [1].

Primary hyperhidrosis appears to be more than just “excessive
quantity of sweat”; it appears to be related to a dysfunction on the
sympathetic part of the autonomic nervous system’s ability to reg-
ulate body temperature. This leads to a significant imbalance be-
tween the stress trigger and/or environmental temperature, which
causes the body to produce sweat and makes social interaction
more challenging [1].

Treatment for palmar and axillary hyperhidrosis consists of sym-
pathetic denervation of the affected area, which is usually the re-
gion innervated by sympathetic ganglia T3, and T4 [2].

This can be achieved by excision of the relevant segment of the
sympathetic chain, sectioning of the chain, which is known as ei-
ther sympathotomy or sympathicotomy using scissors, an electric
scalpel or ultrasonic scalpel, and blocking the chain using clips
[3-5].

The clipping technique is advantageous in many ways since it can
be applied efficiently and securely. Although clipping is as effec-
tive as any other sympathectomy method, it is potentially revers-
ible if the patient develops severe compensatory sweating, clips
removal is an option [3].

Our aim was to assess the outcome of Thoracoscopic manage-
ment of Palmar Hyperhidrosis using Electro-Coagulation at one
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side Versus Clipping at another side in the same patient, to provide
a methodology focused on the fixation of all clinical and demo-
graphic data of the examined sample and to neutrally evaluate the
two procedures in pediatric cases.

3. Patients and Methods

From March 2020 and March 2023, both sexes under the age of
18 were included in the research at Al-Azhar University Hospi-
tals’ Department of Pediatric Surgery. All research participants
had thorough history collection, clinical evaluations, and custom-
ary preoperative laboratory tests. The key diagnostic requirements
were obvious, extreme, symmetrical sweating on both sides for at
least six months with impairment in everyday activities with no
known cause (such as hyperthyroidism, diabetes, or tuberculosis).
We excluded patients with unilateral palmer hyperhidrosis, sec-
ondary hyperhidrosis, and recurrence instances.

According to the surgical techniques, the procedures were divid-
ed into two groups: left-sided clipping and right-sided transection
sympathectomy of the T3 ganglions. Each individual parent’s,
involved in the research provided informed written consent for
participation and publication. The study was approved by the
Institutional Reviewer Board of Al-Azhar University, Faculty of
Medicine. IRB (1-3-2020-000049).

3.1. Surgical Procedures
A qualified anesthesiologist provided general anesthesia and
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managed the patient’s O2-enriched ventilation using an endotra-
cheal tube and one lung ventilation anesthesia. The patient was
placed in the semi-fowler position, which is dorsal decubitus with
the arms locked at 90 degrees and abducted. The lungs could be
pushed below by elevation the trunk’s 30-40 degree. It was essen-
tial to position the patients carefully and prevent them from falling
while being operated on by slightly elevating the bed at the knee
level.

We used the two-ports video thoracoscopy technique, using two
5 mm ports. The camera port was placed laterally at the fourth
or fifth intercostal space (depending on the age of the patient), at
the mid-axillary line. the second port was medially inserted in the
third intercostal space, just posterior to the anterior axillary fold
created by the pectoralis major muscle.

3.2. A-Thoracoscopic sympathotomy technique (TS)

After identification of the sympathetic chain, mobilization and
dissection at the level of the superior border of the third ribs was
done. Then transection of the sympathetic chain was done using an
electrocautery hook (Figure 1 a, b).

3.3. B-Thoracoscopic Clipping Technique

Mobilization and isolation of sympathetic chain at level of T3 gan-
glion was done. Then Interruption without transection was done,
using metallic clips (Titanium) applied across the trunk of sympa-
thetic chain (Figure 2 a, b).
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Figure 2 (a, b): The sympathetic chain dissected, isolated and clipped.
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3.4. In Both Procedures

hemostasis was done if needed, testing the lungs for air leaks, insuf-
flated CO2 was evacuated under direct vision without a chest tube,
then the ports were closed. Postoperative analgesics were given
(NSID), and postoperative routine chest X-rays were obtained in
all patients after the surgery to rule out significant pneumothorax.

After discharge, all patients were evaluated for the degree of suc-
cess, compensatory sweating, and patient satisfaction with either
transaction or clipping, during follow-up visits at 1.6.12 and 24
months

3.5. Statistical Analysis

Data were collected, revised, coded, and entered to the Statistical
Package for Social Science (IBM SPSS) version 23. The qualita-
tive data were presented as numbers and percentages, while the
quantitative data were presented as means, standard deviations,
and ranges when their distribution was found to be parametric. In-
dependent t-test and Chi-square tests were used to compare both
groups. The p-value was considered significant if < 0.05.

4. Results

Sixty-Four patients 24 males and 40 females, underwent 128 sym-
pathetic interruption procedures, electro-coagulation sympatheto-
my on the right side and clipping on the left side. With a mean age
of 17+0.9 years, with a mean follow up period of 20+0.7 months,
patient’s clinical data are described in (Table 1). Pnumothorax
occurred on two sides of the transection procedure compared to
one side of clipping procedures and resolved spontaneously. No
overdryness was reported in both procedures; 63/64 hands on the
transection side were dry, while 62/64 hands on the clipping side
were dry. Recurrence was reported in one side with transection
and two sides with clipping procedures; there was no statistical
difference between the two procedures according to rate of success
(Table 2). Compensatory sweating was observed in 28 cases in
their abdomens and backs; 12 sides in the transection procedure
suffered from compensatory sweating, (4 mild, 5 moderate, and 3
severe degrees), while 16 sides with clipping procedure suffered
from compensatory sweating (12 mild, 3 moderate, and 1 severe
degree), There was no significant difference between both proce-
dures regarding the presence and degree of compensatory sweat-
ing (Table 3). Regarding the rate of satisfaction, patients were sat-
isfied by 63/64 of the transection procedure, 41 very satisfied, 22
quiet satisfied and one patient was dissatisfied due to a recurrence
of the condition, while by the clipping procedure, the patients were
satisfied by 61/64 procedures, 38 very satisfied, 23 quiet satisfied
and 3 patients were dissatisfied, two cases due to recurrence of
the condition and one case due to severe compensatory sweating,
with no significant difference between the two groups regarding
patients’ satisfaction (Table 4).
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Table 1: Patients demographic data

Demographic Total %
Female 40 62.50%
Male 24 37.50%
Age 17 £ 9 years

Follow up 20 + 7 months

Table 2: Difference between the two groups according rate of success.

TS (64) Clipping(64) Test
Result " P-value
No % No % value
Treatment | o | 95400 | 62 | 96.90% 0.341 0.559
success
Wet 1 | 160% | 2 | 310% 0.341 0.559
Over dry
Recurrence 1 1.60% 2 3.10% 0.341 0.559

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-
value< 0.01: highly significant (HS)
*: Chi-square test.

Table 3: Difference between the two groups according compensatory
sweating.

TS Clipping Test
Compensatory " P-value
No % No % value
None 52 | 81.30% | 48 | 75.00% 0.731 0.393
Mild 4 6.30% | 12 | 18.80% 4,571 0.033
Moderate 5 7.80% 3 4.70% 0.533 0.465
Sever 3 4.70% 1 1.60% 1.032 0.31

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-
value< 0.01: highly significant (HS)
*: Chi-square test

Table 4: Difference between the two groups according satisfaction.

Satisfaction o 18 (GA;) 'fl:(l)lpplngt:@ VZ'ZS;* P-value
Verysatisfied | 41 | 64.10% | 38 | 59.40% | 0.298 0.585
Quiet 22 | 34.40% | 23 | 3590% | 0.034 0.854
Dissatisfied 1| 160% | 3 | 470% | 1032 031
TRl 63 | 9840% | 61 | 9530% | 1.032 031

P-value >0.05: Non significant (NS); P-value <0.05: Significant (S); P-
value< 0.01: highly significant (HS)
*:Chi-square test

5. Discussion

Hyperhidrosis is a sympathetic nervous system malfunction in
which there is excessive sweating beyond physiological needs.
It affects mainly the hands and axillae, making social interaction
difficult. Thoracic sympathectomy and symathotomy (TS) are
utilized in circumstances where medical therapy is ineffective or
refused. Since thoracoscopic surgery was initially used in 1920,
ongoing developments have resulted in a steady decrease in mor-
bidity, and death [6].
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The majority of studies reported no intraoperative complications.
However, some authors stated that possible intraoperative compli-
cations as lung injury, pneumothorax, major bleedings, chylotho-
rax, and phrenic nerve injury, all these complications are rare and
can be prevented by a meticulous and careful surgical technique
[1]. Although, the commonest and worst adverse effect of sympa-
thectomy is a variable degree of compensatory sweating, mainly
involving the back, abdomen, and lower limbs [1,7].

The thoracoscopic clipping procedure has a number of benefits
since it may be carried out effectively and securely with a similar
success rate to thymathectomy. Despite the fact that it might be
curable if the patient experiences excessive compensatory sweat-
ing [3,8]. In light of this, Whitson et al. [8] advise sympathetic
chain clipping since, in cases of extreme compensatory sweating,
removal of the clip(s) will promote nerve regeneration, which will
improve the compensatory sweating.

Elshahawy et al.’s [9] study compared the effectiveness of thoraco-
scopic sympathictomy using electrocautery versus thoracoscopic
sympathetic chain interruption using metal clips as a treatment for
primary hyperhidrosis in children. The study enrolled 40 patients.
In the clipping group mean age was (12.05 + 3.50) years, and in
Cautery group the mean age was (12.45 + 2.98) years. Also, in the
study done by Osman et al [10] submitted on 20 patients, the mean
age was (21 + 2.2) years in the clipping group and (21.6 £ 3.02) in
the cautery group, and the successful rate between the transection
and clipping groups in both studies was statistically insignificant.
Although, number of patients in our study was 64, our sample size
was larger than Elshahawy et al [9] and Osman et al [10] studies.
and the mean age in our study was 17+0.9 years, higher than Elsh-
ahawy et al [9] and lower than Osman et al [10] study. We agreed
with Elshahawy et al [9] and Osman et al [10] that there was no
significant difference in the successful rate between the two proce-
dures in our study.

In our study, the success rates of the cautery procedure and clipping
procedure were 98.4% and 96.8%, respectively. The study done by
Kocher GJ et al [11]., which supports our findings, revealed that
the cautery group’s success rate was higher (100%) than that of
the clipping group, which was approximately (96%), there was no
statistically significant difference between the two groups.

The complications rate in our study was 4.6% in both procedures,
only 3 cases had pneumothorax, the same as the complication rate
observed in the study of Findikcioglu et al [12], which showed 3
cases of pneumothorax in both clipping and cautery groups. On the
contrary, the study of Kocher GJ et al. [11] showed only one case
of pneumothorax due to air leakage, which resolved spontaneously
after chest tube insertion.

In our study, 81 % of cases on the cauterization side and 75%
on the clipping side did not develop compensatory sweating,
and compensatory sweating ranged from mild to severe in 12/64
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(18.7%) of cases on the cauterization side and 16/64 (25%) of cas-
es on the clipping side. Similar results were found in the study of
Findikcioglu et al [12] as (17.9) in the cautery group and (18.8) in
the clipping group have compensatory sweating, and the difference
between both groups was statistically insignificant. Although in
our study, the mild form of compensatory sweating in both tech-
niques had statistically significant differences.

In another recent study conducted by Huang et al., [13] compen-
satory sweating was developed in 45.5% of the total patients in-
cluded in the study, and about 12.5% of cases have a severe degree
of compensatory sweating. While our study reported that 21.8%
of total cases developed compensatory sweating, and 3.1% had a
severe degree, there was no significant difference between the two
techniques regarding the severity of compensatory sweating. In a
meta-analysis by Du X et al., [14] the difference in severe compen-
satory hyperhidrosis between sympathectomy using cautery and
clipping was not significant.

Osman et al (2022)10 in their study, 10% of patients were unsat-
isfied with the procedure, as they developed severe compensatory
hyperhidrosis. The other (80%) of patients were satisfied with the
procedure. In our study, only 4 patients (6.2%) were unsatisfied
with the procedures, as they developed severe compensatory hy-
perhidrosis or a recurrence of the condition. The other 60 (93.8%)
patients were satisfied with the procedures, as there was a notice-
able enhancement in their quality of life, without a significant dif-
ference between both groups regarding their satisfaction.

The strength of this study is that it is the first to compare transec-
tion sympathectomy with clipping in the same patients, and all
operations were done by one surgical team with the same surgical
principle.

The limitations of the present study, that it was a single-centre ex-
perience, the mean follow-up time was rather short, and we also
need a large number of patients to assess and support the value of
this technique and compare it with other approaches.

6. Conclusion

Both thoracoscopic sympathetic transection or clipping of T3 gan-
glion are safe and effective procedures in palmar hyperhidrosis
treatment. with no differences regarding recurrence rate, patients’
satisfaction and incidence of the compensatory sweating.

7. Declarations

7.1. Ethical approval: The study was approved by the Institution-
al Reviewer Board of Al-Azhar University, Faculty of Medicine.
IRB (1-3-2020-000049).

7.2. Consent for participation and publication: Written in-
formed consent was obtained from parents for participation and
publication. The consents were approved by our University Hos-
pital’s Ethics Committee. (Al-Azhar University, Faculty of Med-
icine)



Volume 10 Issue 9 -2024

7.3. Availability of data and material: The datasets used and/
or analyzed during the current study are available from the cor-
responding author but couldn’t be sent due to the medico-legal
aspect of the hospital policy.

7.4. Conflicts of interest: All authors declare that there are no
conflicts of interest and no financial disclosures.

7.5. Acknowledgements: Great Acknowledgement for all partic-
ipant’s families, for their great effort with the patients included in
the study.

References

1.

10.

11.

Vannucci F, Aradjo JA. Thoracic sympathectomy for hyperhidro-
sis: from surgical indications to clinical results. J Thorac Dis. 2017;
9(3): 178-S92.

Malmivaara A, Kuukasjarvi P, Autti-Ramo I, Kovanen N, Mékel
M. Effectiveness and safety of endoscopic thoracic sympathectomy
for excessive sweating and facial blushing: a systematic review. In-
ternational journal of technology assessment in health care. 2007;
23(1): 54-62.

Loscertales J, Congregado M, Jimenez-Merchan R, Gallardo G,
Trivino A, Moreno S, et al. Sympathetic chain clipping for hyper-
hidrosis is not a reversible procedure. Surgical endoscopy. 2012;
26(5): 1258-63.

Moustafa ESA, Abdel Razik MAA, Agwa MIEM. Evaluation of Ef-
ficiency of Endoscopic trans-thoracic Sympathectomy for Primary
Palmar Hyperhidrosis. The Egyptian Journal of Hospital Medicine.
2019; 76(3); 3816-23.

Atkinson JL, Fode-Thomas NC, Fealey RD, Eisenach JH, Goerss SJ.
Endoscopic transthoracic limited sympathotomy for palmar-plantar
hyperhidrosis: outcomes and complications during a 10-year period.
In Mayo Clinic Proceedings. 2011, 86; 8: 721-9.

Coon EA, Cheshire Jr, WP. Sweating disorders. Continuum: Life-
long Learning in Neurology. 2020; 26(1): 116-37.

Rodriguez PM, Freixinet JL, Hussein M, Valencia JM, Gil RM,
Herrero J, et al. Side effects, complications and outcome of thora-
coscopic sympathectomy for palmar and axillary hyperhidrosis in
406 patients. European journal of cardio-thoracic surgery: official
journal of the European Association for Cardio-thoracic Surgery.
2008; 34(3): 514-9.

Whitson BA, Andrade RS, Dahlberg PS, Maddaus MA. Evolution
of clipping for thoracoscopic sympathectomy in symptomatic hy-
perhidrosis. Surgical laparoscopy, endoscopy & percutaneous tech-
niques. 2007; 17(4): 287-90.

Elshahawy MA, Shamseldin AS, Akl MM. Thoracoscopic sym-
pathectomy for treatment of primary hyperhidrosis in children: a
randomized comparative study between clipping and electrocautery
techniques. A I M J. 2021; 2(3): 37-42.

Osman O, Abuo Elyazed M, Shaaban M. Clipping versus Division
of Sympathetic Chain in Thoracoscopic Sympathectomy for Treat-
ment of Primary Palmar Hyperhidrosis. A 1 M J. 2022; 3(6): 47-53.

United Prime Publications LLC., https://clinicofsurgery.org

12.

13.

14.

Research Article

Kocher GJ, Taha A, Ahler M, et al. Is clipping the preferable tech-
nique to performsympathicotomy? A retrospective study andreview
of the literature. Langenbecks ArchSurg. 2015; 400(1):107-12

Findikcioglu A, Kilic D, Hatipoglu A. Is clipping superior to cauter-
ization in thetreatment of palmar hyperhidrosis? ThoracCardiovasc
Surg. 2014; 62:445-9.

Huang L, Jiang H, Wei D, Xue Q, Ding Q, Hu R. A comparative-
study of thoracoscopic sympathectomy for thetreatment of hand
sweating. J Thorac Dis. 2019; 11(8): 3336-40.

Du X, Zhu X, Wang T, Hu X, Lin P, Teng Y, et al. Compensatoryhy-
perhidrosis after different surgeries at thesame sympathetic levels: a
meta-analysis. AnnTransl Med. 2018; 6(11): 203.


https://pubmed.ncbi.nlm.nih.gov/28446983/
https://pubmed.ncbi.nlm.nih.gov/28446983/
https://pubmed.ncbi.nlm.nih.gov/28446983/
https://pubmed.ncbi.nlm.nih.gov/17234017/
https://pubmed.ncbi.nlm.nih.gov/17234017/
https://pubmed.ncbi.nlm.nih.gov/17234017/
https://pubmed.ncbi.nlm.nih.gov/17234017/
https://pubmed.ncbi.nlm.nih.gov/17234017/
https://pubmed.ncbi.nlm.nih.gov/22083329
https://pubmed.ncbi.nlm.nih.gov/22083329
https://pubmed.ncbi.nlm.nih.gov/22083329
https://pubmed.ncbi.nlm.nih.gov/22083329
https://ejhm.journals.ekb.eg/article_41491.html
https://ejhm.journals.ekb.eg/article_41491.html
https://ejhm.journals.ekb.eg/article_41491.html
https://ejhm.journals.ekb.eg/article_41491.html
https://pubmed.ncbi.nlm.nih.gov/21803954/
https://pubmed.ncbi.nlm.nih.gov/21803954/
https://pubmed.ncbi.nlm.nih.gov/21803954/
https://pubmed.ncbi.nlm.nih.gov/21803954/
https://journals.lww.com/continuum/abstract/2020/02000/sweating_disorders.10.aspx
https://journals.lww.com/continuum/abstract/2020/02000/sweating_disorders.10.aspx
https://pubmed.ncbi.nlm.nih.gov/18599303/
https://pubmed.ncbi.nlm.nih.gov/18599303/
https://pubmed.ncbi.nlm.nih.gov/18599303/
https://pubmed.ncbi.nlm.nih.gov/18599303/
https://pubmed.ncbi.nlm.nih.gov/18599303/
https://pubmed.ncbi.nlm.nih.gov/18599303/
https://pubmed.ncbi.nlm.nih.gov/17710050/
https://pubmed.ncbi.nlm.nih.gov/17710050/
https://pubmed.ncbi.nlm.nih.gov/17710050/
https://pubmed.ncbi.nlm.nih.gov/17710050/
https://aimj.journals.ekb.eg/article_163774.html
https://aimj.journals.ekb.eg/article_163774.html
https://aimj.journals.ekb.eg/article_163774.html
https://aimj.journals.ekb.eg/article_163774.html
https://aimj.journals.ekb.eg/article_245879.html
https://aimj.journals.ekb.eg/article_245879.html
https://aimj.journals.ekb.eg/article_245879.html
https://pubmed.ncbi.nlm.nih.gov/25246193/
https://pubmed.ncbi.nlm.nih.gov/25246193/
https://pubmed.ncbi.nlm.nih.gov/25246193/
https://pubmed.ncbi.nlm.nih.gov/25246193/
https://pubmed.ncbi.nlm.nih.gov/23839873/
https://pubmed.ncbi.nlm.nih.gov/23839873/
https://pubmed.ncbi.nlm.nih.gov/23839873/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6753438/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6753438/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6753438/
https://pubmed.ncbi.nlm.nih.gov/30023366/
https://pubmed.ncbi.nlm.nih.gov/30023366/
https://pubmed.ncbi.nlm.nih.gov/30023366/

	Yehya A*, Gamaan I, Hussien ME, Elshamy AA and Moussa MA
	Keywords:
	Copyright:
	Citation:
	1. Abstract
	2. Introduction
	3. Patients and Methods
	3.1. Surgical Procedures
	3.2. A-Thoracoscopic sympathotomy technique (TS)
	3.3. B-Thoracoscopic Clipping Technique
	3.4. In Both Procedures
	3.5. Statistical Analysis

	4. Results
	5. Discussion
	6. Conclusion
	7. Declarations
	References


