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Objective: To present endoscopic T-2 sympathec-
tomy as a minimally invasive therapy for craniofacial hy-
perhidrosis (CH).

Design: Follow-up study of 30 patients with CH treated
by the new method in a 4-year period. The duration of
follow-up was from 8 to 44 months (mean, 15 months).

Setting: University hospital.

Patients: Thirty consecutive patients with CH (18 men,
12 women) treated by the new method. All patients were
Lssmtially in good health except that they suffered from
istressing CH to the extent that their daily activities were
often disturbed. Their ages ranged from 7 to 63 years

{ (mean age, 42.8 years).

Intervention: Endoscopic sympathectomy on both sides
was carried out in a 1-stage operation for all patients.
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Main Outcome Measures: The patients were inter-
viewed 1 week and then 3 months after surgery and then
followed up by telephone interview about the allevia-
tion or recurrence of CH and complications.

Results: All of the treated patients obtained a satisfac-

tory alleviation of CH. One case was complicated by a

mild and transient ptosis of the left eye. No recurrence
of CH was noticed during the follow-up period.

Conclusions: This therapeutic procedure is minimally
invasive and effective. It causes minimal discomfort and
was associated with no major complications in this se-
ries. The patients require only an overnight hospital stay
and the operation scars are small. Endoscopic sympa-
thectomy has proven to be an effective method in treat-
ing patients with distressing CH.
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INCE THE introduction of the
video endoscopic system in
1986, various endoscopic
procedures have been devel-
oped. This system provides
excellent illumination and good magnifi-
cation of the operative field via a mini-
mally invasive approach and allows sur-
gical teamwork in performing a delicate
operation. In 1990, we first developed the
technique of video endoscopic sympathec-
tomy to treat palmar hyperhidrosis (PH)
and it was soon proven to be a simple and
effective therapy for PH.!* Clinically, we
also encountered some patients who suf-
fered from distressing hyperhidrosis in
their heads and faces. Their faces often
sweated excessively even under minor
stress and hence their daily activities were
seriously disturbed. The female patients
were annoyed at not being able to apply
cosmetics. They had tried various rem-
edies but always remained frustrated. To
our knowledge, no effective therapy for
craniofacial hyperhidrosis (CH) has been
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reported in the literature to date. The ap-
plication of topical antiperspirant is not
practical.’® Systemic anticholinergic medi-
cation has only a temporary effect and has
been disappointing because of its adverse
effects.”

We noticed that most patients with
PH treated by upper thoracic sympathec-
tomy also experienced concomitant re-
duction in their facial sudomotor.activity
without the complication of ptosis.®1!
Therefore, it seemed possible to alleviate
excessive facial sweating without caus-
ing ptosis by endoscopic ablation of the
T-2 sympathetic segment.

We first used this therapeutic tech-
nique in 1991 on a patient with distress-
ing CH and obtained an encouraging re-
sult. We have previously reported the

See Patients and Methods
on next page




PATIENTS AND METHODS

Thirty patients with severe CH were treated during the past
4 years. Of the 30 patients, 8 also had PH. They were es

sentially in good health and without thyrotoxic features.
Their faces sweated so much that their daily activities were
frequently seriously disturbed. The female patients were
annoyed at being unable to apply cosmetics. Of the 30 pa-
tients, 18 were male and 12 female. Their ages ranged from
7 to 63 years, with a mean of 42.8 years. Four female pa

tients suffered from postmenopausal hot flushing. They con-
| tinued to suffer from facial hyperhidrosis after relief of hot
flushing with hormonal therapy.

Based on our abundant experience in the treatment
of PH with endoscopic techniques,'* we applied these same
techniques to treat patients with CH. Under endotracheal
general anesthesia, the patient was put in the supine posi-
tion with both arms in abduction; blood oxygen satura-
tion and palmar skin temperature were continuously moni-
tored. After a few minutes of preoxygenation, the patient’s
endotracheal tube was temporarily disconnected from the
ventilator. A conventional operating thoracoscope was then
inserted into the upper thoracic cavity via the third or fourth
intercostal space in the midaxillary line through a small in-
cision. At this time, the lung would partially collapse spon-
taneously. The charge-coupled device camera and the video
system were coupled to the thoracoscope. Subsequently,
the upper thoracic cavity and the upper thoracic sympa-
thetic trunk could be easily seen on the video system be-
cause of the temporary disconnecting of the endotracheal
tube from the ventilator. The sympathetic trunk that over-
lay the head of the second rib (T-2 segment) was identi-
fied and ablated by electrocoagulation (Figure 1).'*

IT'hroughout the procedure, blood oxygen
hemoglobin saturation was continuously monitored with
a pulse oximeter. The ablation of the T-2 segment was
mostly accomplished in a few minutes. During that short
period of nonventilation, the blood oxygen saturation

mostly remained in the safety range (above 95%). When |

the saturation occasionally decreased to 90%, we
stopped the surgical procedure temporarily and applied
the ventilator until the blood oxygenation level rose
above 95% before we continued the ablation of the T-2
segment.

During cauterization of the T-2

segment, the ipsilat-

eral palmar skin temperature rose gradually and con-
tinuously. When the palmar skin temperature showed a |
rise of approximately 3°C; it indicated-an adequate facial |
denervation leading to an optimal therapeutic effect. At
this point, the cauterization was considered sufficient
and accomplished. The collapsed lung was gradually
inflated to expel the residual air in the thorax via a small
rubber drain, which was then removed when the lung
was fully expanded. Therefore, a chest tube was not
required postoperatively.

Sympathectomy on the other side was then carried
out, and the procedures on both sides were accom-
plished within 30 minutes in 1 stage. A chest radiograph
was taken a few hours after the operation to make |
sure that there were no intrathoracic complications. |
The patient was discharged from the hospital the next |
morning. :

The patients were examined twice at the outpatient
clinic, at 1 week and then 3 months after discharge, and
then followed up by telephone interview to inquire about
the results and complications of this treatment and the re-
currence of CH.

preliminary results of 7 patients with CH who were suc-
cessfully treated by this technique from 1991 to 1993."
In this communication, we will describe the surgical tech-
nique and present our experiences in treating a large se-
ries of patients with CH and the results of long-term fol-
low-up. The rationale of the therapy will also be discussed.

—

All 30 patients were successfully treated by endoscopic
T-2 sympathectomy. None of these patients required a
conversion to an open sympathectomy. Bilateral endo-
scopic sympathectomy was carried out in 1 stage and
accomplished in 30 minutes.

Neither injury to the lung nor bleeding was encoun-
tered. All patients obtained satisfactory alleviation of CH.
No ptosis or miosis occurred except in 1 patient who had
left eye ptosis postoperatively. In this case, the T-2 seg-
ment was tightly covered by the adhering lung; there-
fore, the sympathetic trunk we cauterized might have been
higher than the T-2 level. The ptosis, however, was mild
and resolved 2 months later. The 8 patients who had PH
in addition to CH also obtained complete relief of pal-
mar sweating.

ion of posto ive follow-up was fro

8 to 44 months, with a mean of 15 months. All patients

were satislied with the therapeutic results during the fol-

low-up period. The female patients could apply cosmet-
ics without the problem of smearing and dripping.

Most of the treated patients would complain of some
degree of postsympathectomy compensatory hyperhi-
drosis, particularly when they worked in a warm and hu-
mid environment.”**!° Fortunately, these compensa-
tory hyperhidroses were mostly tolerable.' Neither
gustatory sweating nor dryness of the hands was encoun-
tered in our series.

—

Craniofacial hyperhidrosis is a pathological state of ex-
cessive local sweating in the head and face.-The cause,
like that of PH, remains unclear. Patients suffer greatly
from distressing facial sweating to the point that their daily
activities are often severely disturbed. So far, no effec-
tive therapy has been reported in the literature.

The sympathetic innervation to the eye is from the
preganglionic fibers, mainly from the T-1 level of the spi-
nal cord. The innervation to the head and neck is from
T-1 to T-5, while that to the upper extremities is from
T-2 to T-9. These preganglionic fibers ascend and syn-
apse in the upper 3 thoracic sympathetic ganglia and cer-
vical ganglia."”” The T-2 segment sends most ofrits post-
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ganglionic fibers to the palm, some fibers to the face, but
very few fibers to the eye (Figure 2). Consequently, en-
doscopic T-2 sympathectomy can successfully relieve PH
and concomitantly result in a diminution of craniofacial
sweating. The extent of sympathetic denervation to the
eye after T-2 sympathectomy is not great enough to in-
duce the complication of ptosis.**#1° Therefore, elimi-
nation of craniofacial sweating without causing ocular
complications can be achieved by T-2 sympathectomy.
As we have already mastered the technique of en-
oscopic sympathectomy for the treatment of PH,>* we
are confident in applying this technique to treat pa-
tients with CH. One of our patients had the postopera-
tive complication of mild ptosis in the left eye because
we had to coagulate his sympathetic trunk at a level higher
than the T-2 segment owing to the fact that his T-2 seg-
ment and even the trunk above were covered by tight lung
adhesion. The oculopupillary sympathetic fibers come
from the stellate ganglion and a higher level of sympa-
thetic chain that is usually located above the dome of the
thorax or at its apex.**!'2 Therefore, to avoid ptosis, it
is prudent to avoid cauterizing the sympathetic trunk high
in the thoracic dome region.

In our service, we encountered about 1000 pa-
tients with PH and 25 patients with CH during the same
period. The incidence of PH was much higher than that
of CH, approximately 40 to 1. However, about one third
of patients with CH also have a certain degree of PH. It
was assumed that these patients might inherit a higher
systemic sudomotor activity.

Most of the patients with CH are of middle age (mean
age, 41.9 years), whereas patients with PH are younger.*
Several female patients in our series had been misdiag-
nosed at first as having postmenopausal hot flushing,
which is generally associated with a slight increase in
facial sweating. However, unlike postmenopausal hot
flushing, these patients had excessive craniofacial sweat-
ing, and their faces femained sweaty despite ameliora-
tion of hot flushing with hormonal therapy. It is
obvious that the correct diagnosis of these patients origi-

plly should have been CH.
( During electrocoagulation of the T-2 segment, we

Checked the patient’s pupil size regularly. When the level

Figure 1. Endoscopic views of right upper thorax (left) and left upper thorax (right) showing the electrocoagulation on the T-2 sympathetic segment.
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Figure 2. Schematic drawing of sympathetic innervation in the 8ye, face,
and palm. It shows that the T-2 segment contributes the sympathetic
supply of relatively differential domination to the eye, face, and palm.

of anesthesia was not very deep, the electrocoagulation
applied to the T-2 segment would induce a slight dila-
tation of the ipsilateral pupil. This transient dilatation of
the pupil was a result of the electrical stimulation of the
T-2 segment, which contains a few sympathetic fibers as-
cending to the eye.”'* However, this phenomenon did
not necessarily imply that ptosis would occur postop-
eratively because the destruction of the sympathetic sup

ply to the eye by ablating the T-2 segment would not be
great enough to induce ptosis.

Furthermore, the perfusion of patient’s forehead skin
had been studied with laser Doppler flowmeter during
the procedure. No significant change of the perfusion was
observed. The temperature of the patient’s forehead skin
was also monitored during the procedure and no obvi-
ous change could be found. It is believed that T-2 sym-
pathectomy causes mild denervation of the craniofacial
region'*'* and would make only a trivial change in fa-
cial skin perfusion and temperature. The denervation ef-

fect was so trivial that it was easily disturbed by various

—  e—— —
ARCH SURG/VOL 131, OCT 1996

1093




factors such as the temperature and ventilation of the op
eration room or the patient’s condition. In contrast, T-2
sympathectomy, by destroying the segment that con-
tains key ganglions to the hand, created a substantial sym-
pathetic denervation of the palm that resulted in a sig-
nificant elevation of palmar skin temperature. Based on
our experience, as high as a 3°Crise in palmar skin tem-
perature after T-2 sympathectomy properly indicated that
an adequate reduction of facial sudomotor activity in pa-
tients with CH had been achieved.

It is clear that T-2 sympathectomy cannot com-
pletely denervate the craniofacial region, because the
sympathetic supply to the area is not mainly from the T-2
level and because it is also possible that accessory or
collateral sympathetic pathways beyond the T-2 seg-
ment exist."”'® Therefore, postoperative recurrence of
CH might occur. However, based on our long-term
observation of the patients with PH treated by T-2 sym-
pathectomy, we believe that for CH T-2 sympathectomy
may adequately alleviate facial sweating and enable the
patient to be free of symptoms for a long time. In this
study, more than one third of our patients had
remained satisfied with the therapeutic results for longer
than 1 year and we believe the results will be perma-
nent. Based on the successful treatment of 30 patients with
CH and satisfactory results without any major compli-
cations, we conclude that endoscopic T-2 sympathec-
tomy is a simple, effective, and minimally invasive method
for treating patients with distressing CH.

Corresponding author: Ming-Chien Kao, MD, Professor and
(.'hkfj", Division n]" Neurosurgery, National Taiwan Univer-
sity Hospital, No. 7 Chung-Shan S Rd, Taipei, Taiwan.
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Therapeutic Approaches in Patients With Candidemia: Evaluation in a Multicenter, Prospective, Observational Study
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Objectives: To evaluate the morbidity and mortality of Candida fungemia and to assess the efficacy of low- vs high-dose
amphotericin B and fluconazole vs amphotericin B in patients with candidemia.

Methods: Multicenter, prospective, observational study of 427 consecutive patients with candidemia.

Results: The mortality rate for patients with candidemia was 34%. The mortality rate for patients with catheter-related can-
didemia in whom the catheters were retained was significantly higher than that of patients in whom the catheters were re-
moved (41% vs 21%, P<<.001). We found no overall difference in mortality in patients treated with low-dose (total ampho-
tericin B dose of =500 mg) (13%) vs high-dose amphotericin B (total amphotericin B dose of =500 mg) (15%), but the
group treated with a low dose had fewer side effects (40%) than those treated with a high dose (55%) (P=.03). Fluconazole
was as efficacious as amphotericin B in the therapy of candidemia, even when stratified by risk factors for mortality. Fewer
side effects were seen with fluconazole (12%) compared with amphotericin B (44%) (P<.001).

Conclusions: In selected patients with candidemia, low-dose amphotericin B was as efficacious as high-dose amphotericin
B. Based on other studies and ours, fluconazole seems to be an alternative therapeutic option to amphotericin B in selected

Reprint requests to University of Pittsburgh, Division of Infectious Diseases, W931 Montefiore, Pittsburgh, PA 15213 (Dr Yu).
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