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Abstract

W% to 72% with electrical stimulation ( p < 0.03).

tewwor.  Hyperhidrosis; Sympathectomy; Sympathetic skin reflex

Tweuty-five patients (20 men and 5 women) with the chief complaint of facial hyperhidrosis were treated by transthoracic endoscopic
1.2, 3 sympathectomy. All patients were essentially in good health except the embarrassment of facial sweating. Fifteen of them also
uitered from distressing palmar hyperhidrosis. The ages ranged from 18 to 40 years (mean age 25 years).

All of them except two obtained a satisfactory improvement of facial hyperhidrosis after 3 months to 2 years of follow-up. One man
xmonstrated very mild ptosis in the right eye. Pre- and postoperative sympathetic skin response (SSR) revealed the absence rate from

This study shows that T-2, 3 sympathectomy is a choice of treatment for facial hyperhidrosis and sympathetic supply to the face may
i least partly be from T-2, 3 level. © 2001 Elsevier Science B.V. All rights reserved.

l. Introduction

Palmar hyperhidrosis is a disorder of excessive sweat-
ng of the palms. This disorder 1s common among the
people *~ South-east China, Taiwan and Singapore (Kao et
4, 1Y, Chen et al, 1994). Transthoracic endoscopic
723 .ympathectomy has been proved to be an effective
“zrenent for this disorder (Adas et al.. 1977; Byrmne et »l,,
-1, Kao, 1992). An adverse result after sympathectomy
o palmar hyperhidrosis is compensatory sweating (Adar
¢al, 1977; Chen et al., 1994). In several studies including
r experiences in about 1500 cases, compensatory sweat-

"g was found in more than 50% of patients (Chen et al.,
1994, 1996). However, certain number of patients with
Rimar nyperhidrosis showed concomitant reduction in
lal sweating without ptosis (Kao et al., 1992, 1996).
finding suggests that upper thoracic sympathetic seg-
ents including T2 and T3 may send the sympathetic
TS to the facial area. .
We encountered some patients who suffered from trou-
lesome hyperhidrosis in the heads and faces. Heavy
‘Weating in the faces is inconvenient and embarrassing in
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patients’ daily and social activities. We used the technique
of transthoracic endoscopic T-2, 3 sympathectomy on the
patients with facial hyperhidrosis. Pre- and postoperative
recording of sympathetic skin response (SSR) has been
used frequently for evaluating physiological change of
sympathectomy (Kao et al.,, 1996; Lin et al., 1995). The
purpose of this study is to evaluate the effect of T-2, 3
syuipathe:'tomy for the treatment of facial hypcrhidrosis
and relationship between perioperative SSR and changes
of facial hyperhidrosis.

2. Materials and methods
2.1. Patients

Twenty-five patients with facial hyperhidrosis were
treated during the past 5 years. All of them suffered from
thermal facial sweating. Facial sweating was embarrassing
while they worked under the room temperature above 28
°C. Of the 25 patients, 15 patients also complained of
palmar hyperhidrosis. There were 20 male and 5 female
patients. The age distribution was between 18 to 40 years
with 4 mean age of 25 years. They were all in good health
and no thyrotoxic symptoms. The thyroid fumction tests
were all within normal limits.

:1?6‘0702/01/$ - see front matter © 2001 Elsevier Science B.V. All rights reserved.
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2.2. Surgical technigues
.

The operative procedures were performed by authors as +

described elsewhere (Kux, 1978; Byme et al., 1990; Ed-
mondson et al., 1992; Chen et al., 1994). Under single-lu-
men endotracheal intubation and general anesthesia, a
small incision about 0.8 cm was made on the preaxillary
line at the fourth intercostal space. Blood oxygen satura-
tion and palmar skin temperature were continuously moni-
tored. After entering the pleural cavity, a thoracoscope
(Karl Storz, Tuttlingen, Germany) was inserted. The pleu-
ral cavity was inflated with carbon dioxide by an inflator
(Electronic Endoflator, Karl Storz). At this time, the lung
would partially collapse and the upper ribs were identified.
Once the sympathetic trunk overlying the pleura close to
the neck of the ribs was identified, electrocauterization of
the targeted T-2, 3 ganglia was performed. When the
palmar temperature showed a rise of more than 0.3 °C, it
indicated an adequate denervation (Cher et ai., 1994,
1996). After successful sympathectomy, the collapsed lung
was inflated, the carbon dioxide in the pleural cavity was
released through the endoscope. The endoscope was re-
moved after the lung was fully expanded, and the wound
was closed. The same procedure was then repeated on the
contralateral side.

Infrared thermographic studies by camera capture of
thermal density area on the face and limbs were performed
In some patients.

2.3. Sympathetic skin response

SSR has been proven to be a useful method to examine
the sympathetic sudomotor function (Levy et al., 1992; Lin
et al.. 1995). There was no other peripheral neuropathy
such as diabetes neuropathy in these patients. SSR was
performed before and 2 weeks after sympathectomy as

Table 1

Summary of SSR in normal contro! people and patients before and after sympathectomy
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well as in normal control group. The control group (3
peoples) including nurses, medical and paramedicy] Per.
sonnel with good health were under study (L: ¢ a
1995). Patients were in the supine position, lymg in;
warm, quiet and dim room. The room temperature way
controlled between 21 and 25 °C. SSR was performed with
surface electrodes attached to the right palm and sole g
G1 and the dorsum of the right hand and foot a5 Q
(Shahani et al., 1984; Lin et al., 1995). The electromyg.
graphic (EMG) machine (Viking IV, Nicolet Instry ‘
Madison, Wisconsin, USA) with a filter setting betweeg '
0.5 and 100 Hz was used. Recordings of respos. as after
stimulation were at the forehead, palm, thigh and sole
Both deep inspiration and electrical stimulation were ygeq
to induce SSR. Electrical stimuli delivered to the righ
median nerve at the wrist portion consisted of 100-ps*
electrical pulse at 50-150 V. For each patient, more thar,
five deep inspirations and electrical stimuli were ugeg
After stimulation.  ne recponses at the forehead, paln
thigh and sole, were simultaneously recorded. The peik-
to-peak amplitude of each response was me: d: the
largest one was selected. Under a sensitivity of 5u Vv pet
division, the response was thought to be absent if no
constant amplitude change was noted. The SSR in the
frontal area (forehead) of the face before and after T-2, }
sympathectomy were evaluated between control and pa
tient groups.
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included the improvement of facial hyperhidrosis mea

2.4. Studies of change -of facial sweating
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Control Patient group
Before operation After operation

Case number 38 25 : S \
Age 43£22 25420 A
Male /female 14/24 20/5 ;
Absent SSR in the frontal area &’ TN
ES 0 5(20%)" 18 (72%)~ i B K
RS 0 8 (32%)" 15 (60%)* 3
Mean amplitude ( 1V} )
RS (palm) 1131.6 + 140.3(38)*~ 680.2 + 140.6 " (25)" 301.0 £ 60.27(25)7" i
RS (forehead) 480.2 +43.038)"~ 520.0 + 80.2(25)"~ 424.3 + 60.5(25)" "

ES: electrical stimulation.
RS: deep inspiration stimulation.

" Significant difference between control and patient group ( P < 0.05, Chi-square test).

" Significant change after surgery (P < 0.05, Student's r-test).
“” Number of patients.
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J o :00d, fair and no improvementfGood improve-
o mdicated handkerchief was not necessary; fair
rovement indicated handkerchief was sometimes neces-
y for sweating.

.5 Statistical analysis

commercially available software SPSS (Statistical
kage for the Social Sciences, version 10.0; SPSS,
g USA) was used for statistical analysis. The nu-
rical data are expressed as the mean + standard error.
Jj-square and r-tests were used for comparison of results
«iween different groups and between pre- and postopera-
e studies.

1, Results

Bila .al sympathectomy was carried out in one stage

accomplished within 20~30 min]Fifteen patients were
sisfied with good result and eight patients with fair result
ter T-2, 3 sympathectomy. The facial sweating of the
mainder two patients persisted [ATter sympathectomy, a
patients demonstrated at least 0.3 °C elevation of palmar
emperature. The palmar sweating improved in the 15
satients with palmar hyperhidrosis.

The* were no major complications encountered. One
mtent aad mild right eye ptosis post-operatively and
rsolved 3 months later. The duration of follow-up period
wts from 3 months to 2 years with a mean time of 9
nonths. Two patients revealed some recurrence of facial
Mperhidrosis but they were still satisfied with the surgical
results.
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" 1. rmal SSRs in the frontal area, right palm, sole and thigh (lines
o= 3.4) on electrical stimulation are found in one patient before T-2, 3
“Mpathectomy.
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Fig. 2. After sympathectomy, absent SSRs in the frontal and right palm
(lines 1 and 2) on electrical stimulation are found in the same patient.
Normal SSRs in right sole and thigh (lines 3 and 4) are still present.

| More than half of the treated patients (60%) suffered

from some degree of post-sympathectomy compensatory
sweating in the back, chest wall, abdomen and thigh.

These symptoms, however, were tolerable.

In the 25 patients and 38 normal control subjects, the
nerve conduction velocity of the median and common
peroneal nerves were within normal limits. The results of
SSR measurement before and after sympathectomy are
shown in Table 1. SSR was present in every normal
control people in the frontal area, palm and sole. In patient
group, there were eight patients (32%) with absent SSR in
the frontal area on deep inspiration and five patients (20%)
with absent SSR on electrical stimulation (Fig. 1).

After sympathectomy, the absent SSR in the frontal
area on electri~ stimulation was found in 18 paties: -
(72%); on deep inspiration, absent SSR was found 1 13
patients (60%) (Fig. 2). The rate of absent SSR increased
significantly after T-2, 3 sympathectomy ( p < 0.05).

4. Discussion -

Facial hyperhidrosis may be an abnormal physiological
state of excessive sweating in the head and face. The
cause, like that of palmar hyperhidrosis, is not clear. The
sudomotor activities may accelerate sweating by stimulat-

ing the sweat gland and disturb the daily activities of

patients. There is no effective therapy reported in the
literature (Kao et al., 1996).

The preganglionic fibers that innervate the head, neck,
and upper extremities may be from T-1 to T-5 level. These
fibers ascend and synapse in the upper, thoracic sympa-
thetic ganglia and cervical ganglia (Ray et al., 1943). The
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T-2, 3 sympathectomy is considered to be a key point
for the surgical.reatment of palmar hyperhidrosis. The
anatomy of the sympathetic outflow from the T-2, 3.
ganglia is not very clear in the topographic studies (Ash et
al., 1986). The clinical experiences that T-2, 3 sympathec-
tomy can relieve palmar hyperhidrosis and concomitantly

- result in a diminution of facial sweating (Kao et al., 1996;

Andrews and Rennie, 1997) reveal the T-2, 3 pregan-
glionic fibers to the palms and also to the face (Kao et al.,
1996).

We have recorded the skin temperature change in the
palms and sympathetic skin response before and 2 weeks
after surgery. All patients demonstrated temperature eleva-
tion of the palms after T-2, 3 Sympathectomy. This sup-
ports that the sudomotor and vasomotor fibers in the upper
limbs are very associated. The absent rate of frontal SSR
before sympathectomy is found to be significantly higher
in patient group (20% with electrical stimulation and 32%

With diep wspiration stimolation). This phenomenon can

also be observed in the patients with palmar hyperhidrosis
(Lin et al., 1995). The reason is not very clear, probably
due to autonomic regulatory dysfunction (Chen et al.,
1994; Lin et al.,, 1995). The absent rates of sympathetic
skin response in the frontal area before and after sympa-
thectomy demonstrated significant increase ( p < 0.05). The
discrepancy between the increase in absent SSR in the
frontal area and the lack of significant change in the
amplitude of the frontal SSR is also noted. This study also
suggests the T-2, 3 preganglionic fibers to the palms and
also to the face.

During the T-2, 3 sympathectomy. we always checked
the patients’ pupils. The electrocoagulation to the T-2
sympathetic ganglion induces a slight dilatation of the
ipsilateral pupil in some patients. This phenomenon may
be the result of the electrical stimulation on the ganglia,
which send a few fibers to the cervical ganglia or the eye
(Ray et al., 1943; Kao et al., 1996). This probably gives
the explanation of one patient in our series who showed
the postoperative complication of transient right eye ptosis.
In this study, we used the transthoracic endoscopic T-2,
3 sympathectomy to treat the facial sweating. The result is
satisfactorylﬁ he absent rate of sympathetic skin response
in the frontal area shows a significant difference before
and after sympathectomy. There is a correlation between
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the change of the facial sweating and perioperative sym
thetic skin response in the frontal area. The resultc demm
strate that T-2, 3 sympathectomy may be : ice of
treatment for facial hyperhidrosis and sympathelc g,

to the face may at least partly be from the T-2, 3 leve], -
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