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Abstract

Background: Primary hyperhidrosis (PH) still impacts negatively the patient’s quality of life (QoL). Progressively, it
leads to poorer QoL regardless of gender. The endoscopic thoracic sympathectomy has been used safely and
effectively for control of palmar hyperhidrosis, but it is still questionable in palmo-plantar type. We assessed the
benefits of uniportal drainless thoracoscopic sympathectomy (UDTS) for palmo-plantar hyperhidrosis patients
compared to palmar ones.
This prospective study comprised 213 consecutive patients with PH. They underwent bilateral simultaneous UDTS.
We used the Hyperhidrosis Disease Severity Scale (HDSS) scoring system for assessment of QoL pre- and
postoperatively. Follow-up was continued for 1-year that was aiming to detect the QoL improvement, recurrence,
and compensatory hyperhidrosis (CH).

Results: All patients experienced immediate complete resolution of hyperhidrosis postoperatively. Recurrence was
encountered in one patient during the first 6 months. All patients had improved QoL postoperatively, but at the
end of 1-year follow-up, 2.8% of patients were still suffering moderate to severe impaired QoL. Mean hospital stay
was 31.79 ± 17.5 h. We found significant longer hospital stay in palmar group than palmo-plantar group. There was
no significant difference between both groups in neither operative time, recurrence, nor CH.

Conclusions: UDTS offers better QoL for patients with PH even the palmo-plantar type. The palmo-plantar type
benefits similarly to the palmar type in terms of comparable postoperative QoL and CH incidence.
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Background
Hyperhidrosis is a sweat glands’ benign functional dis-
order. Usually, the hyperhidrosis patient presents by heat
or emotional stimulated excessive sweating beyond the
physiological needs. Moreover, it causes psycho-social
and professional embracement that negatively impacts
the quality of life (QoL) [1–3].

Hyperhidrosis may be primary or secondary. The eti-
ology of primary hyperhidrosis (PH) is still unknown. It
affects about 0.6 to 1% in the general population. The
most usual sites or domains of hyperhidrosis are the
hands in 25% of cases, armpit in 20%, both in 55%, and
plantar hyperhidrosis in 45% of cases [2, 4].
Management of those patients includes many medica-

tions as topical medication and botulinum toxin injec-
tion [5]. In 1920s, the trans-thoracotomy surgical
treatment started to appear in medical practice with sig-
nificant patient morbidity. It failed to generate
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widespread acceptance [6]. Evolving thoracoscopy ap-
proach enhanced the thoracoscopic sympathectomy to
become the surgical technique of choice for treating
PH. This minimally invasive procedure is simple and
safe, with a high success rate with low morbidity and
short hospital stay [7]. Although, being an effective
method for management of PH, it has some compli-
cations such as compensatory hyperhidrosis (CH),
pneumothorax, Horner’s syndrome, postoperative
pain, and recurrence [8, 9].
We assessed the benefits of uniportal drainless thora-

coscopic sympathectomy (UDTS) for palmo-plantar hy-
perhidrosis patients compared to palmar ones.

Methods
From April 2018 to August 2019, we enrolled in a pro-
spective observational study 213 consecutive patients
with a diagnosis of PH. They underwent bilateral UDTS.
Inclusion criteria were as follows: patients had bilateral
PH, no hormonal or electrolyte imbalances, failed med-
ical treatment with different topical medication for 3
months, failed or refused botulinum toxin injection, and
patients with Hyperhidrosis Disease Severity Scale
(HDSS) [10] score of 3 or 4. Exclusion criteria included
secondary hyperhidrosis and previous thoracic surgeries.
Primary surgical outcome was set as improved HDSS
score of 2° at 1-year follow-up, while secondary surgical
outcomes were postoperative pain score, complications,
hospital stay, residual pneumothorax, patients needing
chest tube placement, and CH severely affecting QoL.
We managed the patients in the Cardiothoracic Sur-

gery and Vascular Surgery departments in our institu-
tion. Our Institutional ethical committee approved data
collection and waived the need for patient consent.

We used The HDSS scoring system (Table 1) to evalu-
ate patient’s QoL throughout the study. We included pa-
tients with severe QoL impairment; those are patients
who scored 3 or 4 in the scale. They were managed by
bilateral simultaneous UDTS. We operated the right side
at first then the left one in the same session.
Anesthesiologist used general inhalational anesthesia

through double lumen endotracheal tube. The latter
allowed for single lung ventilation during the operation.
The patients were positioned in 45° anti-Trendelenburg
supine position with both arms abducted at 90°; this en-
hanced that both sides could be operated on the same
session without repositioning. It ended up with saving
more time.
We operated through one skin incision (12–15 mm).

In males, the incision was placed in the 3rd or 4th
space at anterior axillary line; while in females, it was
placed under mammary crease for cosmetic purpose.
Through this single opening, we introduced 10-mm
camera (Karl Storz, Germany) and electrocautery
endoscopic spatula (Karl Storz, Germany); no insuffla-
tor was required. We preferred the 10-mm camera as
its shaft is rigid enough to retract the lung in com-
parison to the 5-mm camera which will be more fra-
gile and may be scratched or spoiled during
introduction of spatula with the 5-mm camera
through the same opening.
Parietal pleura, overlying the chain, was incised using

electrocautery surgical unit (EMED “es350”, Poland).
The electrocautery unit was set at 40 degrees level of
soft dissecting coagulation mode. Then, the sympathetic
chain was divided by 5-s continuous cautery at top and
bottom of R2, R3, and R4 levels. The lateral aspect of
each rib was cauterized for 1–2 cm to ensure a complete
cut of any Kuntz’s inter-neuronal connections. If the

Table 1 HDSS scoring system [10]
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Kuntz Fibers were left uncut, it may cause failure of the
sympathetic denervation.
At the end of the procedure, the anesthesiologist re-

sumed the continuous positive pressure ventilation for
both lungs. We observed the lung re-expansion again.
One or two stitches were applied to close the port site;
the other side was operated afterwards using the same
technique.
All patients were extubated and transferred to the re-

covery room till achieving full recovery from anesthesia.
Discharge criteria to ward were normal equality of air
entry on both sides and normal oxygen saturation. We
used either paracetamol or non-steroidal anti-
inflammatory drugs (NSAIDS) for pain control. We per-
formed a chest x-ray film to detect postoperative hemo-
thorax or pneumothorax. We recorded neurological
problems (as: Horner’s syndrome) and hospital stay (in
hours).
Follow-up in the outpatient clinic was at 1-week, 6-

month, and 1-year intervals after discharge. Every visit,
we checked for improvement of QoL (using HDSS
score), recurrence, CH (site and severity), and wound
infection.

Statistical analysis
Collected data was expressed as mean and standard de-
viation (M ± SD) or number and percent (n, %). Com-
parison between the two groups was performed using t
test, chi-square analysis (χ2), or Fischer’s exact test when
appropriate. The data were considered significant if P
value was less than 0.05. Statistical analysis was per-
formed using IBM Statistical Package for Social Science
(SPSS) version 20 (IBM corporation, Chicago, IL, USA).

Results
We operated 213 patients (61.5% females) using UDTS.
They were 20.83 ± 4.12 years old. Seventy-nine (37.1%)
patients had plantar domain of hyperhidrosis. Patient’s
characteristics are enlisted in Table 2.
Average overall hospital stay was 31.79 ± 17.5 h entail-

ing the whole patient’s stay within the hospital from ad-
mission till discharge. Unfortunately, some patients
suffered few complications (Table 3) as pneumothorax
in 6 (2.8%) patients from which 2 (0.9%) patients only
required intercostal chest tube (ICT) insertion. No Hor-
ner’s syndrome cases, wound infection, nor mortality
were encountered in our series. The mean follow-up
period for the overall cohort was 13.56 ± 1.11 months.
Starting from the 6-month follow-up visit, our patients

began to complain of CH; the overall incidence was
35.7% of patients. Domains and percentages are grouped
in Table 3. Moreover, we had one patient (0.5%) pre-
sented with recurrence. He refused to undergo a redo
procedure again because it was affecting his left non-

dominant limb, so according to his words “it is not af-
fecting my daily life to force me for surgery again.”
All patients experienced immediate complete reso-

lution of hyperhidrosis postoperatively; however, 1
(0.5%) patient was still suffering severe impaired QoL at
6 months in comparison to 6 (2.8%) patients at 1-year
interval (Table 3).

Table 2 Patient preoperative characteristics

Variable n = 213

Age, mean ± SD 20.83 ± 4.12

Sex, n (%)

Male 82 (38.5%)

Female 131 (61.5%)

BMI, mean ± SD 23.1 ± 2.9

Area/domain affected, n (%)

Palmar 213 (100%)

Axillary 101 (47.4%)

Plantar 79 (37.1%)

Preoperative HDSS, n (%)

3 118 (55.4%)

4 95 (44.6%)

BMI body mass index, HDSS Hyperhidrosis Disease Severity Scale

Table 3 Procedure data

Variable n = 213

Operative time (minutes), mean ± SD 35.03 ± 4.1

Hospital stay (hours), mean ± SD 31.79 ± 17.5

Postoperative pneumothorax, n (%) 6 (2.8%)

Postoperative ICT, n (%) 2 (0.9%)

Duration of follow-up (months), mean ± SD 13.56 ± 1.11

Compensatory hyperhidrosis (CH), n (%) 76 (35.7%)

Areas/domains affected by CH, n (%)

Palmar 1 (0.5%)

Axillary 1 (0.5%)

Plantar 30 (14.1%)

Facial 1 (0.5%)

Trunkal 75 (35.2%)

Recurrence 1 (0.5%)

Postoperative HDSS score at 6 months

1 212 (99.5%)

3 1 (0.5%)

Postoperative HDSS score at 1 year

1 200 (93.9%)

2 7 (3.3%)

3 4 (1.9%)

4 2 (0.9%)

ICT intercostal chest tube, HDSS Hyperhidrosis Disease Severity Scale
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Ten (4.7%) patients did not achieve the primary out-
come, and their QoL did not improve 2° at 1-year
follow-up; consequently, they were excluded from fur-
ther analysis.
On comparing the 75 (36.95%) patients with plantar

domain (palmo-plantar group) to the remaining patients
(palmar group) in the study group (Table 4), we detect
significant longer hospital stay in palmar group. On the
other side, we got no significant difference between both
groups in operative time, recurrence, CH (percent and
domains), nor postoperative HDSS score at 6-month
and 1-year intervals.

Discussion
Currently, the endoscopic thoracic sympathectomy is
accepted as a standard treatment technique for PH.
This minimally invasive approach has many benefits
as reducing postoperative pain, shorter hospitalization,
earlier recovery and return to work, and fewer com-
plications. Both sides can be treated in the same sit-
ting, thus avoiding readmission for a second
procedure for the opposite side [11].

This thoracoscopic approach allows clear delineation of
the sympathetic chain and the ganglia including the collat-
eral branches (Kuntz’s nerves). Also, it allows for better
visualization of the stellate ganglion and its preservation to
avoid development of postoperative Horner’s syndrome [12].
The initial history of the uniportal video-assisted thor-

acoscopic surgery had started from the results of the
first prospective trial reporting the method to perform
several thoracic procedures via 2-cm uniportal tech-
nique; it was initiated in 1998 and published in 2000
[13], 2001 [14], and 2003 [15]. The two most common
limitations for the 2-cm uniportal technique are the
crowding of surgical instruments that collide with one
another and the optic that gets dirty easily [16].
The more cosmetic and interesting needlescopic sym-

pathectomy, which was reported 20 years ago by Yama-
moto et al. [17], did not gain popularity in practice or
publications. Yamamoto et al., in their next publication
in 2017, noted that “Only one article, which was
authored by us, reported on the needlescopic technique
through a single skin incision. The appliance had to be
pulled out to enable use of a different shape. With the

Table 4 Palmar versus palmo-plantar outcome

Variable Palmar (n = 128) Palmo-plantar (n = 75) P value

Age, mean ± SD 21.16 ± 3.79 20.6 ± 4.53 0.34

Sex, n (%)

Male 50 (39.1%) 30 (40%) 1

Female 78 (60.9%) 45 (60%)

BMI, mean ± SD 23.65 ± 3.29 22.21 ± 2 0.001

Preoperative HDSS score, n (%)

3 68 (53.1%) 42 (56%) 0.77

4 60 (46.9%) 33 (44%)

Operation time, mean ± SD 35.59 ± 3.99 34.35 ± 4.02 0.03

Hospital stay, mean ± SD 35.38 ± 21.26 26.07 ± 4.55 0.001

Pneumothorax, n (%) 6 (4.7%) 0 0.08

ICT, n (%) 2 (1.6%) 0 0.53

Compensatory hyperhidrosis (CH), n (%) 41 (32%) 26 (34.7%) 0.76

Areas affected by CH, n (%)

Palmar 0 0

Axillary 0 0

Plantar 12 (9.4%) 9 (12%) 0.63

Facial 0 0

Trunkal 40 (31.3%) 26 (34.7%) 0.64

Post-operative HDSS score at 6 months, n (%)

1 128 (100%) 75 (100%)

Post-operative HDSS score at 1 year, n (%)

1 127 (99.2%) 73 (97.3%) 0.56

2 1 (0.8%) 2 (2.7%)

BMI body mass index, ICT intercostal chest tube, HDSS Hyperhidrosis Disease Severity Scale
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previous technique, a sharp tip device could not be
inserted. Mobilization, separation, and extraction were
not possible with the previous technique.” Furthermore,
they expected that the new 2017 device would not be
popular also; they reported that “some difficulties in the
use of the new device include shortage of strength and
unsuitability for complicated structures because of its
joints and limited diameter. Parts of the appliance falling
off might become a serious medical accident” [18].
Our study included 213 patients diagnosed as PH and

managed by UDTS. They had immediate improvement
of hyperhidrosis without any mortality. There was no
need for the placement of any additional ports. We had
no conversions to open thoracotomy in our series.
Mean BMI in our study was 23.1 ± 2.9. This is going

similarly with Woloske et al.’s [19] study who reported
mean BMI of 20.6 ± 3 and 21.9 ± 2.55 for their adoles-
cent and adult groups. Miller et al. [20], in their study of
282 patients, found that increased BMI was associated
with increased CH. Patients with higher BMI have more
difficulty with their thermoregulation.
Using the HDSS scoring for selecting patients, the pa-

tients who scored 3 were 55.4% of study patients and
those who scored 4 were 44.6%. Postoperatively, at 1-
year follow-up, dramatic improvement of patients’ QoL
was achieved. Our patients’ HDSS score was changed to
93.9% mild and 6.1% moderate to severe. This was quite
the same as Kuijpers et al. [21]; in their study including
100 patients with bilateral thoracoscopic sympathec-
tomy, they reported significant improvement of HDSS
score with mean preoperative HDSS score of 3.69 ± 0.47
and mean postoperative HDSS of 1.06 ± 0.34. This em-
phasizes that UDTS is an effective line in management
of PH with improved QoL.
Despite that dramatic improvement in QoL, we no-

ticed the occurrence of CH. It manifests as excessive
sweating in different areas of body appearing later after
completely free interval of any excessive sweating. In our
study, most of them were after 6 months; its overall inci-
dence was 35.7% of patients. This is still the most com-
mon late complication, although its mechanism is still
unclear.
CH after thoracoscopic sympathectomy has been

previously explained as a thermoregulatory response
to the anhidrosis induced by the sympathectomy. It is
doubtful, however, that the large quantity of sweat
observed in CH aids in body temperature control.
There is vast evidence to indicate that there is a
nerve system emitting a large quantity of sudomotor
signaling to the skin where CH appears. Interrupting
one of the nerve circuits related to CH could result
in CH being ameliorated; however, it has proved diffi-
cult to detect precisely where the nerve circuitry is
located [22].

The incidence of CH in our study was lower than that
of Prasad et al.’s [23] study. They had CH incidence of
63% postoperatively after R3 resection. Ibrahim et al.
[24], who resected from R2 to R4, reported that 19% of
their patients got CH and showed a gradually decreasing
intensity over the follow-up period.
Our lower incidence of CH may be due to adding the

cauterization of R2 with lateral extension of
cauterization for 2 cm at every level that ensured good
control of early migrating fibers of Kuntz nerves. The
latter is usually claimed for the CH. The other contribut-
ing factor to lower CH incidence may be the
cauterization at upper and lower margins of every level.
The UDTS procedure required an operative time of 20–

45min with mean of 35.03 ± 4.1min. Nearly, Ibrahim
et al. [24], who operated 260 patients with single-stage bi-
lateral thoracoscopic sympathectomy, reported a mean
operating time of 38 ± 5.0min. On the other side, Kuijpers
et al. [21] got a mean operative time of 74 ± 12min for a
bilateral sympathectomy. Kuijpers et al. [21] used to per-
form their operation in lateral decubitus position, so more
time was consumed in patient repositioning. When they
changed the patient’s positioning to beach chair position,
they could perform the surgery on both sides without the
need for repositioning. This modification saved more time
and showed significant reduction in their operation time
to 47 ± 18min (p < 0.001).
Post-UDTS pain was tolerable; it required only oral

paracetamol or NSAIDs. No patient needed morphine.
The UDTS approach causes less postoperative pain as
post-thoracoscopic pain is usually related to the trauma
of the thoracic wall caused by introducing the trocars
into the intercostal space and periosteal injury.
Concerning the importance of the palmo-plantar type,

the plantar domain affects considerable part (about 45%)
of those patients with PH [4]. Other studies reported in-
cidence of plantar domain of 70 to 100% in patients with
PH; the latter researchers used extended technique of
ablation from R3 to R12 to manage those cases [25]. In
the Society of Thoracic Surgeons 2011 Expert Consensus
for the Surgical Treatment of Hyperhidrosis [26], no
recommendations for plantar domain management
were noted. All the previous reasons aroused us to
study the plantar type of hyperhidrosis patients using
a less invasive technique and searching for acceptable
outcome.
On comparing the palmo-plantar patients to palmar

ones, we found comparable groups with no significant
difference regarding age, sex distribution, preoperative
HDSS score, pneumothorax, or recurrence.
Mean hospital stay was 35.38 ± 21.26 h in palmar

group. It was significantly longer than the mean hospital
stay in palmo-plantar group that was 26.07 ± 4.55 h (p =
0.001). That longer stay may be due to higher rate of
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pneumothorax (4.7%) and intercostal tube insertion
(1.6%) in the palmar group.
Regarding CH incidence, it was not significant between

the two groups (32% in palmar group and 34.7% in
palmo-plantar group). Moreover, its distribution was not
significant; the most common site was trunkal region
followed by plantar region. Precisely, the plantar CH inci-
dence was 9.4% in palmar group. This was nearly like the
CH incidence of 12% in palmo-plantar group. This similar
incidence is enforcing the hypothesis that patients with
palmo-plantar hyperhidrosis would benefit from UDTS.
At last, the overall outcome was satisfactory. The pa-

tients’ HDSS score at 1-year follow-up was 1 (mild) in
99.2% of palmar group patients and 97.3% of palmo-
plantar ones. Even with the suffering of CH, it still af-
fects the QoL less than PH. The reported CH in our
series was mild and much less affecting the professional
or social life of our patients.
Overtime, the researchers are still trying to provide

more options for managing the CH. This future solu-
tions for CH will allow us to provide more UDTS proce-
dures for PH patients. One of that promising trials is the
use of intraoperative monitoring with laser speckle flow-
graphy (LSFG) to indicate the causative ganglion of the
CH. Ganglionectomy was then performed [22]. It is a
very good technique but expensive. The cost of LSFG is
about US$30,000.00. Weksler [27] commented to the re-
port of LSFG technique saying that “the case report
lacks some details that would be helpful to others
attempting to duplicate the results. Specific parameters
used for ganglia stimulation during laser speckle flow
graphing, including voltage and duration, are not re-
ported, and it is not clear what precautionary measures
Yamamoto and Okada [22] took preoperatively and in-
traoperatively to ensure that the identified ganglia were,
in fact, responsible for the CH. Yamamoto and Okada
[22] also did not comment on the presence or absence
of any undesirable side effects of the procedure. Larger
studies are needed to define clearly the efficacy of this
procedure and its reproducibility.” Ongoing studies and
researches everywhere keep on trying to help CH pa-
tients, and that provides the light at the end of the tun-
nel for those patients.

Conclusion
UDTS offers better QoL for patients with PH even the
palmo-plantar type. The palmo-plantar type benefits
similarly to the palmar type in terms of comparable
postoperative QoL and CH incidence.
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