
Case Reports

Effect of botulinum toxin in
stellate ganglion for
craniofacial hyperhidrosis:
a case report

Jung Hyun Park1, Rip Kim1, Sang Hoon Na1

and So Young Kwon2

Abstract

Craniofacial hyperhidrosis causes sweating of the face and scalp due to excessive action of the

sweat glands and manifests when patients become tense/nervous or develop an elevated body

temperature. If noninvasive treatments are ineffective, invasive treatments such as a sympathetic

block and resection are considered. A 32-year-old woman with no specific medical history was

referred for uncontrolled craniofacial hyperhidrosis that included excessive sweating and hot

flushing. Physical examination showed profuse sweating, and infrared thermography showed

higher temperature in the neck and face than in the trunk. The patient underwent several stellate

ganglion blocks, and her symptoms improved; however, the treatment effect was temporary.

Botulinum toxin was then injected into the stellate ganglion. At the time of this writing, her

sweating had been reduced for about 6 months and she was continuing to undergo follow-up.

Craniofacial hyperhidrosis is a clinical condition in which patients experience excessive sweating

of their faces and heads. It is less common than palmar and plantar hyperhidrosis. Botulinum toxin

injection into the stellate ganglion is simple and safe and produces longer-lasting effects than

other treatments, such as endoscopic sympathectomy and a single nerve block.
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Introduction

Hyperhidrosis is a disease that affects about
3% of the general population.1 About one-
fifth of affected patients experience facial
sweating. Hyperhidrosis is more common
in men than in women.2 Primary hyperhidro-
sis occurs within families and is a heritable
disorder with no other known risk factors.2,3

Secondary hyperhidrosis is caused by medi-
cal conditions or medications. Craniofacial
hyperhidrosis (CFH) causes emotional and
social problems in affected patients. The
initial treatment of hyperhidrosis is symp-
tomatic, such as antiperspirants or anticho-
linergics. Axillary and palmar hyperhidrosis
can be treated surgically, such as by endo-
scopic thoracic sympathectomy; however, a
thoracic sympathetic ganglion block is less
effective for CFH. Although a stellate gan-
glion block (SGB) is used as a nonsurgical
treatment of CFH, a disadvantage is that it
must be performed several times because the
effect is not long-lasting.

Botulinum toxin (BT) prevents the secre-
tion of acetylcholine from cholinergic nerve
endings and has been used to treat post-
stroke dystonia. Based on this mechanism,
BT is often used in sympathetic ganglion
blocks because the presynaptic fibers of the
sympathetic ganglia are cholinergic.3

Several studies have demonstrated contin-
ued effectiveness of BT injections as sympa-
thetic blocks.4,5 Studies have also shown
that direct administration of BT to the
sweating site is effective in patients with
hyperhidrosis;6,7 however, no studies have
shown the effect of BT injection into the stel-
late sympathetic ganglion. We herein report
a case in which BT was injected into the stel-
late ganglion of a patient with CFH, achiev-
ing a long-term antiperspirant effect.

Case presentation

A 32-year-old woman was referred from the
rheumatology department because of a

5-year history of hyperhidrosis. The patient
reported that she wore several handker-
chiefs every day and sweated so profusely
that her entire underwear was wet. The
symptoms of hyperhidrosis were particu-
larly severe on her face and scalp. The
patient’s symptoms had a sudden onset 5
years previously. She reported that she
always carried a handheld fan, used more
than five towels to wipe her sweat even in
winter, and carried extra clothes for chang-
ing. Her makeup was easily removed by the
sweat, and she had difficulties at work and
in everyday life. She had no specific medi-
cal, family, or psychosocial history associ-
ated with hyperhidrosis. Several tests were
conducted to determine the cause of the
hyperhidrosis, but no disease with a poten-
tial to cause secondary hyperhidrosis was
found, such as infection, endocrine disor-
ders, drug use, or cancer. Physical examina-
tion showed no abnormalities with the
exception of profuse sweating. Infrared
thermography showed a higher temperature
in the neck and face than in the trunk
(Figure 1).

The patient was already using glycopyr-
rolate cream, but she had experienced no
improvement in her symptoms, and our
hospital did not have an oral glycopyrrolate
drug; therefore, we chose conservative care.
In addition, ultrasound-guided SGBs were
performed several times a week using local
anesthetics. Although some improvement
was seen after the SGBs, the duration of
symptom relief was not long. Therefore,
we decided to perform pulsed
radiofrequency.

The patient’s symptoms of sweating
improved for more than 7 months after
the pulsed radiofrequency treatment.
However, the sweating recurred thereafter
with even greater severity, and we decided
to administer BT. The patient was placed in
the supine position on the operating table.
A sterilized drape was used to ensure safety.
The needle tip was placed in the stellate
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ganglion under ultrasound guidance

(Figure 2), and the position was confirmed

by a C-arm imaging device (Figure 3). The

patient wore radiation safety glasses to pro-

tect her eyes. BOTOXVR (Allergan plc,

Dublin, Ireland) was used as the BT. We

mixed 100 IU of BT with 2 mL of lidocaine

and 8 mL of normal saline and injected

5mL of the mixture into each side. At the

time of this writing, her sweating had been

reduced for about 6 months, and she has

reported no adverse effects during that

period.

Discussion

CFH is an uncommon clinical condition

in which patients experience excessive

sweating of the face and head.8 CFH

adversely affects the patient’s quality of

life more than hyperhidrosis at other sites.

This detrimental effect is related more to

mental stress than physical illness.9 The eti-

ology of CFH is not clearly understood, but

it involves a disorder in sudomotor regula-

tion.10 According to the examination find-

ings of skin biopsy specimens from patients

with hyperhidrosis, eccrine glands can be

either histologically normal or hyperac-

tive.11 Before diagnosing primary hyperhi-

drosis, it is necessary to examine the

patient’s history of menopause, diabetes,

and endocrine disorders. Hyperhidrosis

can also be caused by cholinesterase inhib-

itors, selective serotonin reuptake inhibi-

tors, opioids, tumor necrosis factor-alpha

Figure 1. Infrared thermography at the time of the first visit. There was no difference in temperature on
either side of the patient’s body, including the face; however, the body temperature on the neck and face was
higher than that on the trunk.
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inhibitors, and tricyclic antidepressants;
therefore, the use of these drugs must also
be assessed.12

In general, when a patient is diagnosed
with hyperhidrosis, topical agents or glyco-
pyrrolate are tried first; surgical treatment

is considered when symptomatic treatment
is ineffective.13,14 Antimuscarinic agents
such as oxybutynin hydrochloride are also
effective in the treatment of hyperhidro-
sis.15 However, oxybutynin hydrochloride
has not been approved by the Ministry of

Figure 3. Radiographic imaging at the time of botulinum toxin injection. Anteroposterior view of the
needle positions and the spreading of contrast material. The contrast material is spread along the longus colli
muscle. (a) Left longus colli muscle. (b) Right longus colli muscle.

Figure 2. Ultrasound imaging at the time of botulinum toxin injection. The needle path is toward the fascia
on the longus colli muscle. (a) Immediately below the left C6 anterior tubercle level. (b) Right C7 root level.
CA, carotid artery; LC, longus colli muscle; IJV, internal jugular vein. The white arrowheads indicate the
needle.
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Food and Drug Safety for patients with
hyperhidrosis. Intradermal BT and mini-
mally invasive endoscopic sympathectomy
were recently suggested as potential treat-
ment methods.8,16–18 However, our patient
strongly wished to avoid surgical treatment
and we therefore only used nonsurgical
treatment methods.

Several reports have indicated that SGB
is effective for CFH.1,17 The stellate gangli-
on is anatomically associated with the lower
sympathetic ganglion located at the bottom
of the four sympathetic ganglia (superior,
middle, intermediate, and inferior) in the
cervical region. In 70% to 80% of the pop-
ulation, the first sympathetic ganglion of
the thoracic vertebrae and the lower sympa-
thetic ganglion of the cervical vertebrae
form a complex called the stellate ganglion,
which has a shape resembling a star. SGB is
a type of sympathetic nerve block that
obtains a therapeutic effect by blocking
the stellate ganglion (one of the cervical
sympathetic ganglia) with local anesthetics.
Therefore, the SGB is a complex sympa-
thetic ganglion block that can be termed a
lower cervical sympathetic ganglion block
or upper thoracic sympathetic ganglion
block.20

The mechanism of SGB for hyperhidro-
sis is thought to mainly involve a decrease
in sweating function by vasodilation and
sympathetic blockage of the stellate gangli-
on dominant site.21 Adverse events can be
technical, infectious, or pharmacological.19

Among these, intra-arterial injection into
the vertebral artery or carotid artery can
lead to serious complications such as
seizures.

The SGB is performed under ultrasound
guidance or using a blind technique at the
level of the sixth cervical vertebra. Many
structures below this level must be avoided,
such as the vertebral artery and lung; there-
fore, the needle tip may not reach the cor-
rect anatomical stellate ganglion. In
addition, the disease severity and treatment

effectiveness are related to the continuity of
treatment. Although the complications of
pulsed radiofrequency are minor and the
procedure has a long-term nerve blocking
effect, it is only effective when the needles
are close to the nerve or ganglion. This
needle position can lead to complications
such as vertebral artery damage or pneumo-
thorax. However, an advantage of BT is
that the drug acts directly on the stellate
ganglion because it is injected as a mixture
with other agents, similar to a local anes-
thetic injection.

BT itself can induce some adverse effects.
Commonly reported adverse effects include
swelling or pain at the injection site, itching,
and muscle weakness. In addition, recent
studies have revealed systemic adverse
effects of BT. Many studies have reported
that BT trafficking is not limited to
neuromuscular junctions but is related to
internalization of toxins by spinal cord
motor neurons and fast axonal retrograde
transportation.22 The resulting systemic
adverse effects include anaphylaxis, dyspha-
gia, and respiratory insufficiency. However,
these systemic adverse effects are only
observed in patients who receive high
doses or have poor systemic conditions.

Many reports on the effects of BT in
patients with hyperhidrosis have been pub-
lished, but most of them describe use of the
intradermal approach. Although some
papers have reported the effect of injecting
BT into peripheral nerves,23 no reports have
described injection of BT into the sympa-
thetic ganglion for the treatment of
hyperhidrosis.

Conclusion

CFH is an uncommon clinical condition in
which patients experience excessive sweat-
ing on the face and head. BT injection
into the stellate ganglion is simple, safe,
and effective; therefore, this technique can
be used as an alternative treatment for
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uncontrolled CFH. In the present case, we
attained a good outcome after injecting BT
into the stellate ganglion in a patient with
CFH who refused surgical treatment.
Accumulation of additional cases and
longer-term follow-up are needed to con-
firm these findings.

The main limitation of this study is that
the patient’s sweating condition could not
be evaluated through objective tests or
questionnaires to assess the improvement
in sweat secretion after the procedure.24

However, treatment of hyperhidrosis by
injection of BT into the stellate ganglion
has been presented as a new alternative to
the treatment of CFH.
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