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ABSTRACT

Background: We aimed to study the effects of subclinical hypothyroidism on patient satisfaction after
hyperhidrosis surgery.

Materials and Methods: Patients who underwent primary hyperhidrosis surgery from February 2013
to January 2017 were retrospectively evaluated and divided into two groups: Group 1 with normal
thyroid function and Group 2 with subclinical hypothyroidism. All patients completed a postoperative
satisfaction questionnaire on a 5-point Likert scale, with Cronbach’s Alpha reliability coefficients
of 0.93 preoperatively and 0.96 postoperatively. The questionnaire assessed satisfaction differences

between groups in daily life following surgery.

Results: A total of 82 patients aged 18-65 and met Hornberger’s criteria were evaluated in the study. Patient
satisfaction rate was 80.5% for the overall population. Although the difference between preoperative
and postoperative state was statistically significant (Greenhouse-Geisser; p < 0.0001), no statistically

significant difference was found in postoperative satisfaction between Group 1 and Group 2. (p =0.13).

Conclusions: Subclinical hypothyroidism does not impact the outcomes of endoscopic thoracic
sympathectomy; thus, patients with this condition can safely undergo the procedure based on this
study's findings.
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Introduction

Sweating is a part of the thermoregulatory system. Hy-
perhidrosis is defined as excessive sweating and eccrine
sweat glands working more than normal [1,2]. The most
common form is primary hyperhidrosis and its clinical
presentation is mostly localized as palmoplantar, axil-
lary and facial in order of frequency [3]. Its exact in-
cidence is not known, but it is thought to affect 0.6 to
2.8% of the population [4].

Topical and systemic medical therapies can be used in
the treatment as well as options such as iontophoresis and
Botox, but surgical treatment is the gold standard [5,6].

Thyroid disorders, a common cause of secondary
hyperhidrosis, should also be considered in cases of
subclinical variants. Overt thyroid disorders can clearly
cause secondary hyperhidrosis, and asymptomatic sub-
clinical thyroid diseases may lead to unexpected skin
conditions related to a flawed thermoregulatory system,
potentially resulting in undesirable surgical outcomes
[7]. In this study, we examined the relationship between
subclinical hypothyroidism and its potential impact on
hyperhidrosis surgery.

Subclinical hypothyroidism is a condition character-
ized by mildly elevated thyroid-stimulating hormone
(TSH) levels while serum triiodothyronine (T3) and
thyroxine (T4) levels remain within the normal range,
and it is asymptomatic. The European Thyroid Associa-
tion (ETA) guidelines for managing subclinical hypo-
thyroidism were published nearly a decade ago, yet they
remain valid, as the rationale for intervention - based
on the patient's age, serum TSH levels, symptoms, and
comorbidities - continues to be relevant today [8,9].

The impact of subclinical hypothyroidism on post-
operative outcomes has been studied across various
surgical specialties, but there is insufficient data regard-
ing its effects on hyperhidrosis surgery. Although the
association of hyperhidrosis and hyperthyroidism has
been widely investigated, the relationship between hy-
perhidrosis surgery results and TSH levels has not been
investigated before.

Materials and Methods
Patient Characteristics and Data Collection

The study aimed to evaluate the link between hyper-
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hidrosis and subclinical hypothyroidism regarding the
patients’ overall postoperative satisfaction. This multi-
surgeon single-center retrospective study included all
patients who underwent endoscopic thoracic sympa-
thectomy between February 2013 and January 2017 in
our hospital. The data of 82 patients who met Hornberg-
er’s criteria [10] were analyzed in this study. The exclu-
sion criteria were: 1) being out of the 18-65 age span, 2)
abnormal preoperative TSH values, and 3) indications
other than hyperhidrosis for surgery.

Patients were divided into two groups according to
The American Association of Clinical Endocrinologists
and The American Thyroid Association (ATA/AACE)
Guidelines for Hypothyroidism in Adults which in-
volves the TSH upper limit of The National Academy
of Clinical Biochemistry (NACB) [8] as shown in Table
1. Group 1 was the patients with normal thyroid func-
tions and Group 2 was the patients with subclinical hy-
pothyroidism.

Table 1. TSH upper normal levels according to dif-
ferent study or society groups.

Group, study, society TSH upper normal
NACB 2.5
NHANES III, disease free 4.5

NHANES 111, reference population 4.12

Preoperative TSH values of the patients were evalu-
ated within the framework of the reference range of the
biochemistry department of our hospital. Demographic
information and hospital records such as operation re-
ports were completely available for in-hospital study
variables. Patients were contacted by phone or face-to-
face between January 3,2018 and January 9,2018,and a
web-based (Google® Forms) questionnaire was admin-
istered (Figure 1), and the survey results were recorded.
The questionnaire utilized in this study was adapted
from the publication titled 'Questionnaire of Quality of
Life in Patients with Primary Hyperhidrosis' [11]. It em-
ploys a 5-point Likert scale, with the instrument's reli-
ability confirmed by Cronbach's Alpha coefficients of
0.93 before surgery and 0.96 after surgery, indicating a
high level of reliability. The Institutional Ethical Com-
mittee approved the study protocol (HNEAH-KAEK
2017/551). The study conformed to the principles of the
Declaration of Helsinki.



PATIENT SATISFACTION QUESTINNAIRE

Name: Birth place and date: Gender:M( ) F()
CLINICAL DATA
1. Location of hyperhidrosis :
() Axillary ( ) Palmar ( ) Plantar () Craniofacial
2. Postoperative time in months H
( )Less than 12 months ( ) More than 12 months
3. Compensatory hyperhidrosis z
( )Yes ( )No
4. In case of compensatory hyperhidrosis, it is
( ) Acceptable ( ) Disturbing ( ) Debilitating
5. How satisfied were you with the operation?
( ) Unsatisfied ( ) Regularly satisfied () Satisfied ( ) Very satisfied
GENERAL QUESTIONS
1. How would you rate your quality of life before surgery?
Excellent— 1 Very good -2 Good -3 Poor -4 Very Poor-5
2. How would you rate your quality of life at least 30 days after surgery?
Much better -1 Slightly better — 2 Same-3 Slightly worse -4 Much worse -5

COMPARED TO THE PERIOD BEFORE SURGERY
1. With relation to the following items, how would you rate your quality of life? (FUNCTIONAL)
BEFORE SURGERY AFTER SURGERY

Writing 1 2 3 4 5 12 3 4 5
Manual work 1 2 3 4 5 1 2 3 4 5
Leisure 1 2 3 4 5 1 2 3 4 5
Sports 1 2 3 4 5 1 2 3 4 5
Hand shaking 1 2 3 4 5 1 2 3 4 5
Socializing 1 2 3 4 5 1 2 3 4 5
Grasping objects 1 2 3 4 5 1 2 3 4 5
Social dancing 1 2 3 4 5 1 2 3 4 5

2. With your partner / spouse, how would you rate your quality of life? (PERSONAL)
BEFORE SURGERY AFTER SURGERY

Holding hands 1 2 3 4 5 1 2 3 4 5
Intimate touching 1 2 3 4 5 1 2 3 4 5
Intimate affairs 1 2 3 4 5 1 2 3 4 5

3. How would you rate the fact that after sweating/blushing excessively (EMOTIONAL-SELF or OTHERS)
BEFORE SURGERY AFTER SURGERY

1 always justified myself 1 2 3 4 5 1 2 3 4 5

People rejected me slightly 1 2 3 4 5 1 2 3 4 5
4. Under special circumstances, how would you rate your quality of life?

BEFORE SURGERY AFTER SURGERY

Inaclosed or hotenvironment 1 2 3 4 5 1 2 3 4 5

When tense or worried 1 2 3 4 5 1 2 3 4 5

Thinking about a problem 1 2 3 4 s 12 3 4 s

Before an examination / 1 2 3 4 5 1 2 3 4 5|

meeting / speaking in public

Wearing sandals / 1 2 3 4 S 1 2 3 4 5

walking barefoot

Wearing colored clothing 1 2 3 4 5 1 2 3 4 5

Having problems at school /work 1 2 3 4 S 1 2 3 4 5
TOTAL SCORE [ 1 [ 1

Figure 1. Patient satisfaction questionnaire.
Surgical Technique

All operations were performed with video-assisted
thoracoscopic surgery (VATS) technique. The patients
underwent double lumen intubation after appropriate
premedication. First the right and then left sympathetic
nerves intervened. The operations were performed with
a 5 mm angle-free video thoracoscope (Olympus®),
and the flat or horizontal endo-clip was used according
to the anatomical course and position of the sympathetic
nerve (Covidien® Endo Clip Auto Suture™).

All cases were performed using biportal VATS. Inci-
sions were made at the 3rd and 5th intercostal spaces.
Carbon dioxide insufflation was not used during video-
thoracoscopic exploration, as double-lumen intubation
provided sufficient exposure. The sympathetic chain
was identified through exploration and dissected from
the surrounding pleural tissue. Continuity of the sym-
pathetic chain was then interrupted with the application
of metallic clips. The inner surface of the corresponding
rib was cauterized to prevent conduction through po-
tential alternative pathways (Kuntz nerve). Hemostasis
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was ensured, free air in the intrathoracic space was as-
pirated, and incisions were closed without placement of
a chest drain after positive pressure ventilation.

Statistical Analysis

IBM® SPSS® Statistics 26.0 was used to analyze the
data and Microsoft® Office™ Excel™ was used to form
graphics. In analyzing the research data, descriptive sta-
tistics (frequency distributions, mean, standard deviation)
were utilized, and the Kolmogorov-Smirnov test was ap-
plied to assess normality distribution. Two-way analysis
of variance (subgroup analysis; Greenhouse-Geisser),
Chi-Square test and T-Test were used for repeated mea-
surements. The results were evaluated at a 95% confi-
dence interval and p < 0.05 significance level.

Results

The survey results of 82 patients included in the study
were examined. The distribution of the data is in Table 2
and the graphical representation is in Figure 2.

Table 2. Satisfaction survey distribution.

Operation Mean Standard Deviation Min.-max.
Before 8234 1292 48.00-100.00
After 37.34 1652 20.00-98.00
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Figure 2. Graphical representation of satisfaction survey. (Note: The
numbers above represent the scores obtained by the patients based
on their responses in the survey. As the score increases, satisfaction

decreases, whereas satisfaction increases as the score decreases).

Group 1 (89%) of 73 euthyroid patients and Group
2 (11%) of 9 patients with subclinical hypothyroidism
were statistically compared in terms of hyperhidrosis
region, presence of compensatory hyperhidrosis (CH),
acceptability of CH and degrees of satisfaction. 16 out
of 73 patients in Group 1 were dissatisfied with the sur-
gical outcome, while no patients in Group 2 expressed
dissatisfaction. However, this difference was not statis-
tically significant (p = 0.13).

The effect of the survey results on patient groups
was investigated by two-way analysis of variance in re-
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peated measurements. The average score of 73 patients
in Group 1 before the surgery was 81.86 + 13.7 and af-
ter the surgery it was 37.85 + 17.03. The average score
of 9 patients in Group 2 before the surgery was 86.22
+ 9.35 and after the surgery it was 33.22 + 11.45. The
difference between before and after surgery was statisti-
cally significant (Greenhouse-Geisser test; p < 0.0001)
however, the effect of patient groups was not significant
(Greenhouse-Geisser test; p = 0.27).

Discussion

Sweat glands are primarily regulated by cholinergic in-
nervation [12], which typically stimulates sweat pro-
duction through acetylcholine release. However, these
glands can also respond to adrenergic agents, which
trigger sweating through the adrenergic (sympathetic)
pathway. This adrenergic stimulation can be blocked
by both types of receptor-blocking drugs, specifically
by using drugs that inhibit beta (3) receptors, such as
propranolol, or alpha (a) receptors, which are part of
the sympathetic nervous system. This dual control high-
lights the complexity of sweat gland regulation under
different physiological conditions, such as stress or in-
creased metabolism associated with hyperthyroidism.

In hyperthyroidism, hyperhidrosis likely results from
an elevated metabolic rate. Excessive sweating and ac-
companying cardiovascular symptoms are reduced with
propranolol administration. However, although pro-
pranolol effectively diminishes sweat production trig-
gered by sympathetic activation, it has no effect on indi-
viduals without hyperhidrosis or hyperthyroidism when
exposed to a hot environment [13].

Our study was based on the hypothesis that, just as
overactivity of the thyroid gland can fundamentally af-
fect the thermoregulatory system, underactivity might
also disrupt this balance. The results of our research
concluded that subclinical hypothyroidism does not in-
fluence the outcomes of ETS.

According to Park et al, patients with subclinical
hypothyroidism had a higher risk of developing AF in
the postoperative period [14]. Kong et al reported that
preoperative subclinical hypothyroidism is associated
with less favorable cardiovascular outcomes, especially
coronary revascularization after bypass surgery [15]. In
Comendador et al's study of 467 cases, postoperative
atrial fibrillation occurred in 57% of patients with sub-
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clinical hypothyroidism versus 30.3% in those without
[16]. Blonna et al reported that subclinical hypothy-
roidism posed a significant risk of dullness following
arthroscopic shoulder surgery [17]. Zhao et al found
that subclinical hypothyroidism was associated with an
increased risk of mortality [18]. Kim et al found that
subclinical hypothyroidism had no effect on bone heal-
ing [19]. Komatsu et al revealed that hypothyroid pa-
tients had slightly longer length of stay in the hospital
[20]. Gonzalez-Navarro et al reported that subclinical
hypothyroidism was associated with slower postopera-
tive functional recovery in their knee arthroplasty study
[21]. Jing et al found that subclinical hypothyroidism
increased the incidences of both medical and surgical
complications following primary total knee arthroplasty
[22]. Kovar et al found that subclinical hypothyroidism
could be an independent risk factor for both vascular
and overall mortality.

In our study, subclinical hypothyroidism was found
not to contribute to the development of atrial fibrillation
(AF), nor did it negatively affect postoperative recov-
ery or hospital length of stay. Additionally, subclinical
hypothyroidism was not associated with an increased
mortality risk or a higher overall complication rate.

When considering other factors affecting sympa-
thectomy, a prospective study by Dias et al examined
the relationship between CH, anxiety, depression, and
quality of life in patients undergoing thoracoscopic
sympathectomy [23]. The study followed 54 patients
over 180 days, showing that 93% experienced signifi-
cant improvements in their quality of life after surgery,
although the intensity of CH was strongly correlated
with anxiety levels. Despite CH being present in most
patients, anxiety did not diminish overall satisfaction
with the procedure. In our study, subclinical hypothy-
roidism was found to have no impact on CH outcomes.

Another key consideration is the anatomical variation
in thoracic sympathetic ganglia, as explored by Pei et al
[24]. Their research involving 695 patients revealed that
anatomical variations, particularly in the third and fourth
sympathetic ganglia, influenced both the effectiveness
of the surgery and the incidence of CH. While real T3
sympathicotomy was more effective for treating palmar
hyperhidrosis, real T4 sympathicotomy was associated
with lower rates of moderate-to-severe CH, especially in
the chest and back. These findings suggest that preop-



erative imaging and a customized surgical approach may
enhance outcomes by accounting for these anatomical
differences. However, in our study, we found that un-
derlying thyroid disorders detected through preoperative
TSH evaluations had no effect on surgical outcomes.

Finally, Mingiang et al conducted a randomized
controlled trial comparing traditional opioid-based an-
esthesia with opioid-reduced multimodal anesthesia
in patients undergoing thoracoscopic sympathectomy
[25]. The study found no significant differences in peri-
operative complications, postoperative pain levels, or
patient satisfaction between the two groups. Similarly,
in our study, subclinical thyroid disorders had no effect
on these parameters.

Limitations

Although no studies in the literature have evaluated
the relationship between subtly lowered thyroid func-
tion and hyperhidrosis, which was the foundation of our
initial hypothesis for this study, we encountered certain
limitations. According to the ATA/AACE Guidelines
for Hypothyroidism's Adults guideline published by
Garber et al in 2012, subclinical hypothyroidism is de-
fined as a combination of normal sT4 level and TSH
above the reference limit, but the ongoing discussion
of the TSH reference limit is also mentioned [8]. Ac-
cording to the said guide, the TSH reference limit was
specified as 4.12 mIU/L by National Center for Health
Statistics (NHANES) 111, while it was specified as 2.5
mlU/L according to The National Academy of Clini-
cal Biochemistry (NACB) data [8]. In our study, we
accepted the upper limit of TSH as 2.5 mIU/L in ac-
cordance with NACB data. We classified TSH values
above this limit as subclinical hypothyroidism. How-
ever, as we mentioned above, there are contradictions
regarding this issue in the literature. Another limitation
is that, due to the retrospective nature of our study and
the relatively small number of patients, we may not
have detected any potential differences between the two
groups. Therefore, we suggest that large, multicenter
studies are needed to further clarify this issue.

In conclusion, our study concluded that subclinical hy-
pothyroidism does not affect the outcomes of endoscopic
thoracic sympathectomy. Based on this finding, it can be
stated that the presence of subclinical hypothyroidism
does not pose a barrier to performing the procedure, nor
does it lead to an increased rate of complications. Never-
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theless, further research with larger case series is neces-
sary to validate our results. Consequently, our study rep-
resents the first of its kind on this topic, and we believe it
may serve as an inspiration for future research.
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