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KEYWORDS

Blushing; Background: Involuntary craniofacial erythema, or blushing, due to autonomic dysfunction can
Sympathectomy; be a cause of psychological distress. Although anecdotal reports have suggested that pharmaco-
Autonomic logic treatments or cognitive behavioral therapy can be used to treat the condition, no rigorous
dysfunction analyses of their efficacy have been reported.

Objectives: To assess the efficacy of video-assisted thoracoscopic sympathectomy and to study
phobic anxiety and other personality traits in a series of patients with involuntary facial blush-
ing.

Materials and methods: We carried out a retrospective observational study of patients treated
with bilateral video-assisted thoracoscopic sympathectomy for blushing over a 7-year period
(2001-2008). All the patients were treated by a dermatologist, a psychologist, and a thoracic
surgeon and were informed of the predicted outcomes.

Results: A total of 204 patients with a mean age of 34 years (range, 15-67 years) were included;
the numbers of males and females were similar. Only 10% had unpredicted outcomes; in such
cases, either the procedure was insufficiently effective or postoperative reflex sweating devel-
oped (and was considered serious in 2%). There were no deaths and only 1 case of transient
Horner syndrome. Video-assisted thoracotomy was required for pleural symphysis in 1 patient;
5 patients developed pneumothorax, but only 1 of them required pleural drainage.
Conclusions: Video-assisted sympathectomy is a safe, effective and definitive treatment for
disabling blushing. Anxiety that is detected before surgery is a reaction to blushing rather than
a cause of it.

© 2011 Elsevier Espafa, S.L. and AEDV. All rights reserved.
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PALABRAS CLAVE
Rubor;
Simpatectomia;
Disautonomia
neurovegetativa

Introduccion: El blushing es una disautonomia que afecta al area craneofacial y se manifiesta
en forma de rubor facial que puede conllevar trastornos psiquicos. La eficacia del tratamiento
farmacologico y de la terapia cognitivo conductal es anecdotica y no hay estudios rigurosos que
demuestren su validez.

Objetivo: Evaluar la efectividad de la simpaticotomia videotoracoscopica, asi como las varia-
bles de personalidad y ansiedad fobica en una serie de pacientes cuyo motivo de consulta fue
el enrojecimiento facial incontrolable (blushing).

Material y métodos: Se realiz6 un estudio observacional retrospectivo durante un periodo de 7
anos (2001-2008) en los pacientes afectos de blushing a los que se les efectud simpaticotomia
toracica bilateral videotoracoscopica. Todos los pacientes fueron visitados por un dermatélogo,
un psicologo y un cirujano toracico e informados de los efectos secundarios y expectativas de
la intervencion.

Resultados: Doscientos cuatro pacientes, con una distribucion por sexos similar y una edad
media de 34 anos (rango: 15-67) fueron incluidos en el estudio. Solamente un 10% tuvo un
resultado no esperado de la invervencion, debido a la poca eficacia o a un excesivo sudor
reflejo posquirirgico que fue considerado grave en un 2% de los casos. No hubo mortalidad y
solo un caso de sindrome de Horner transitorio. Se realizd una toracotomia videoasistida por
sinfisis pleural y 5 pacientes desarrollaron un neumotérax, de los cuales uno requirié drenaje
pleural.

Conclusiones: La simpaticotomia videotoracoscopica es un tratamiento seguro, eficaz y per-
manente del blushing incapacitante. La ansiedad medida prequirirgicamente es reactiva al

blushing y no al revés.

© 2011 Elsevier Espana, S.L. y AEDV. Todos los derechos reservados.

Blushing must be counted as a disorder or disease even
though on certain occasions an individual may blush appro-
priately and even be expected to do so. However, when
blushing occurs in response to minor psychological stim-
uli, gives rise to psychological distress, significantly affects
activities at school or work, or interferes with affective or
other interpersonal relationships, it must be considered a
symptom of a psychiatric disorder and should be treated if
a patient seeks help." Nonemotional stimuli, such as heat
or physical exercise, can also lead to flushing and blushing,
as can certain diseases such as hyperthyroidism, carcinoid
tumor, or mastocytosis. Additionally, hot flushes are com-
mon in postmenopausal women and have been related to
diminishing levels of estrogen. Certain skin diseases, such
as rosacea, can be preceded by a long-standing tendency
to blush and this sign may be present in systemic diseases
such as dermatomyositis and lupus erythematosus. Adverse
reactions to drugs (hydantoins, penicillin, pyrazolones, sali-
cylates, sulfonamides, and tetracyclines) have also included
blushing, which may arise more or less suddenly.? In none of
the aforementioned situations is blushing triggered by an
emotional factor, however.

In the English language literature blushing refers to
episodes of intense facial flushing that occur often and sud-
denly in response to emotional stimuli arising indirectly in
everyday events (meetings at work or social gatherings, or
shopping at a supermarket).! Blushing may also be unre-
lated to an emotional trigger, however. Highly characteristic
features of this sign are its suddenness and the accompany-
ing feelings of distress, heat, and tingling in the face and,

occasionally, confusion. Usually the cheeks and ears become
red, but the flush may extend to the neck and upper por-
tion of the chest. Avoidance behaviors may follow and the
syndrome may be a symptom of social anxiety disorder, also
known as social phobia. This disorder affects 13% of the gen-
eral population at some point and is found to be frequent in
up to half of patients who have a social anxiety disorder.?
Even patients with social anxiety who do not blush, however,
display the associated signs and symptoms: distress, rest-
lessness, looking away, inattention to others around them,
or even smiling or grimacing.’

It can be useful to assess the severity of blushing by
means of malar temperature to guide treatment decisions.*
The prevalence of blushing is unknown but social phobia
is a common psychiatric disorder with a prevalence around
10%.577

Blushing was described as a debilitating condition by
Darwin in 1872.8 The first to report a beneficial effect of tho-
racic sympathectomy on blushing was Wittmoser in 1985.°

Our minimally-invasive thoracic surgery department has
performed over 2000 video-assisted thoracoscopic sympa-
thectomies to treat various conditions.'® Other groups have
had experience equivalent to ours.'-'* Qur aim was to ana-
lyze the indications, safety, and efficacy of this procedure
and to describe the clinical features of the patients we
treated for blushing, including their personality and anxiety
traits.

This prospective observational study included thoracic
surgery department patients who underwent bilateral
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CLINICAL PATHWAY: BLUSHING

Date of admission: Time of admission:

Date of planned discharge: Date of discharge:

Time of discharge:

(Place patient identification label in this space.)

Day of admission and surgery

1 day after surgery

QO admission to ward
Q nursing assessment
O anesthesia

Visits

Q preoperative visit with the internist

Q surgeon
Q nurse

Q anesthesia
Q internist

Q temperature
Q blood pressure
Q heart rate

Observation and monitoring a iratory fi
respiratory frequency

Q temperature

Q blood pressure

0 heart rate

Q respiratory frequency

O spontaneous diuresis

0 visual analog pain scale, every 8 hours

procedures Q electrocardiogram

Q standard laboratory workup
|IAdditional tests and QO admission chest radiograph

Q recovery room chest radiograph

Q chest radiograph

Q patient’s usual medication

QO thromboembolic prophylaxis, 12 h before surgery Q intravenous physiological saline
ITreatment Q tranquilizer/antianxiety agent, 2 h before surgery Q intravenous and oral analgesics

Q patient’s usual medication

0 oral analgesics
O wound inspection

Consultations, other hospital

departments a .
Drainage Q pleural drain removed

Q fasting, 6-8 h before surgery 0 standard diet
Diet

Q special diet
Q liquid diet, 6 h after surgery

Q full autonomy
Q walking

|Activities, mobility, hygiene
Q shaving

Q oral hygiene, rinsing with physiological saline solution [Q sits

Q full autonomy
Q walks
Q requires assistance

Q nurse encouragement
Physiotherapy Q assisted cough

Q nurse encouragement
Q assisted cough
Q abdominal breathing

Q informed consent
Q surgeon
Information Q morning nurse

Q afternoon nurse
Q night nurse

Q surgeon
Q morning nurse
Q internist

Discharge

0O administrative discharge
Q physician
O nurse

Figure 1 Blushing clinical pathway.

endoscopic interruption of the sympathetic chain for debil-
itating blushing during the 7-year period from 2001 to 2008.

We established a clinical pathway for the patients (Fig. 1)
and a protocol to guide treatment decisions (Table 1).

The patients were fully informed regarding the outcomes
they could expect, side effects, and risks. All were inter-
viewed by a team of clinical psychologists shortly before
scheduling the surgery. Patients with stable facial flushing
were examined by a dermatologist to exclude associated
skin conditions.

All procedures were performed with the patient under
general anesthesia, using oral-tracheal intubation and with-
out carbon dioxide insufflation. Lung collapse was achieved

Table 1 Protocol for Evaluating and Treating Blushing.

Medical history

Rule out carcinoid syndrome or rosacea

Psychological consultation

Consider medical treatment

B-blockers, serotonin reuptake inhibitors, or clonidine

Consider bilateral video-assisted thoracoscopic
sympathectomy
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by disconnecting the patient from the ventilator follow-
ing hyperoxygenation. With the patient in supine decubitus
position, arms abducted (aviator position), and the chest
elevated to 45°, 25-mm access ports were placed at the third
and fourth intercostal spaces in the axilla to provide access
to the sympathetic chain.

The surgical protocol was systematic bilateral intergan-
glionic resection of the sympathetic chain (sympathicotomy)
at T2 by ultrasound scalpel (AutoSonix System, United
States Surgical, Division of Tyco Healthcare LP, USA) set to
55000Hz. On the basis of intraoperative response to the
pulse wave and the cutaneous temperature corresponding
to the sympathetic chain at T3, we also resected at that
level or not. If the temperature at the thenar eminence of
the upper arm after sympathectomy rose more than half
a degree centigrade or if the pulse wave increased more
than 5 mm, we did not resect at T3 (Fig. 2). Kuntz nerves, if
present, were also interrupted to T4.

Before discharge, a chest radiograph was used to rule out
pneumothorax and hemothorax. We also checked for Horner
syndrome. Postoperative telephone interviews were sched-
uled at 1 week, between 3 and 6 months, at 1 year, and at
2 years.

Two tests were administered. One was the revised NEO
Personality Inventory in its short version, which measures
5 basic factors: neuroticism, extraversion, agreeableness,
openness to experience, and conscientiousness. The second
was the Liebowitz Social Anxiety Scale, modified for this
study. This test measures fear and avoidance. The patients
responded to both inventories during the visit with the anes-
thesiologist. The Leibowitz test was administered a second
time 1 month after surgery when the patient returned for a
follow-up visit with the thoracic surgeon. The NEO Personal-
ity Inventory results were compared to reference values for
the general Spanish population. The t test for paired values
was used to compare pre- and postoperative values on the
Leibowitz Social Anxiety Scale.

A total of 204 patients with a mean age of 34 years
(range, 15-67 years) were treated; the numbers of males and
females were similar. A quarter of the patients had symp-
toms associated with social phobia, 10% had hyperhidrosis,
and 5% telangiectasia. Forty-one percent of the patients in
our series had a family history of blushing.

T2 and T2-plus-T3 sympathectomies were performed
in similar numbers. On comparing the T2-resection
group to the T2-T3 group, we detected no signif-
icant differences in efficacy of the procedure or
severity of postoperative reflex sweating. (P>.05)
(Table 2). Of the patients followed for 2 years (30%),
only 1 was reoperated, successfully, for recurrence. No
deaths were recorded and there was a single case of
transient Horner syndrome, in a patient in whom we had
not used the ultrasound scalpel. Video-assisted thoraco-
tomy was required to treat pleural symphysis in 1 case,
and of the 5 patients who developed pneumothorax,
only 1 required pleural drainage. Patient satisfaction was
high: only 10% had unexpected outcomes (low efficacy or
excessive postoperative reflex sweating); 75% experienced

Outcomes (Efficacy and Postoperative Reflex
Sweating) by Type of Procedure.

T2 T2+T3
No. of cases 144 60
Patients who improved 87% 93%
Patients with reflex sweating 73% 77%
Patients with severe reflex sweating 2% 2%

reflex sweating, but this complication was severe in only 2%
(Table 2).

None of the patients with pre- and postoperative social
anxiety test results had personality profiles outside 1 SD of
the population mean on any of the scales (T =50). The social
anxiety scores were significantly lower after surgery, how-
ever, in comparison with the baseline scores. The mean score
for the fear component of the social anxiety scale was 29.7
before surgery and 18.5 after surgery (t=4.1; sig, 0.000).
The avoidance component of the scale fell from a mean pre-
operative score of 24.7 to a mean of 16.5 a month after the
procedure (t=3.5; sig, 0.001).

Video-assisted thoracoscopic sympathectomy was a safe,
effective treatment for blushing in this series, as shown
by improvement in both physical and psychological
symptoms.

The beneficial outcome of this surgical approach is to be
expected. Blushing can be defined neurophysiologically as
autonomic dysfunction, or a disorder of the autonomic ner-
vous system that has craniofacial manifestations. Blushing
is currently considered to occur as a result of postcap-
illary vasoconstriction due to activation of the cervical
sympathetic nervous system pathways to the craniofacial
region.' As autonomic innervation is also implicated in
controlling eccrine sweat glands, sweating often accompa-
nies blushing. Repeated blushing eventually leads to rosacea
and persistent erythema, telangiectasis, and inflammatory
changes. Sympathectomy seems to act on the postcapil-
lary sphincter, preventing the retention of blood in the
face.

The acceptance of thoracoscopic sympathectomies as an
effective treatment for blushing is based on work done at
the Boras Hospital in Sweden.''® Two studies published in
1998 analyzed outcomes in 244 patients with blushing, find-
ing that only 2% were dissatisfied with their results, 13%
experienced some adverse effect, and 85% were fully satis-
fied with the procedure. Later studies also supported the use
of this treatment,’”-"° and it is currently a well established
choice for treating uncontrolled, debilitating blushing.20-?’
Our results are comparable to those of another recently
published series.?

Attempting pharmacologic and cognitive behavioral ther-
apies before resorting to surgery is appropriate. 3-blockers,
antianxiety drugs, serotonin reuptake inhibitors, and other
antidepressants can be used for this disorder. Anecdotal evi-
dence suggests that B-blockers may reduce blushing, but
their use in this disorder has not been rigorously tested.
Nonetheless, 1 trial of a pharmacologic treatment did find
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BLUSHING

T2
144 patients

T3

Skin temperature
>0.5°C?
Pulse wave
>5mm?

60 patients

The video-assisted thoracoscopic sympathectomy method used to treat blushing.

that blushing decreased in 75% of patients.? Antianxiety
drugs and antidepressants can help alleviate associated psy-
chological symptoms, but their efficacy on the intensity of
blushing remains undemonstrated. The effect of serotonin
reuptake inhibitors on social phobia is well documented, but
their effect on blushing is not.3°

The use of cognitive behavioral therapy in patients with
blushing has been reported,?' but the literature is scant
and practical conclusions cannot be drawn. It must also be
said that if surgery is ineffective, even in the absence of
adverse events, the patient may feel helpless and depressed
given the feeling that all options have been tried and
there is no hope of a cure. The possibility of such feel-
ings must be anticipated before surgery and the patient
should be in touch with a psychiatrist who is able to pre-
scribe antidepressive therapy, which will not only improve
the patient’s mental state but may also help to attenuate
blushing.’

A 2002 study by Drott and coworkers'” is noteworthy in
the literature on the surgical treatment of blushing. These
authors analyzed the results of 831 thoracoscopic sympa-
thectomies at T2 and found that outcomes were excellent
for 94% of patients, who were followed for a mean of

29 months. Postoperative reflex sweating was observed in
67% of patients, although severity was not specified. We
analyzed a series of 94 patients with blushing treated by
video-assisted T2 sympathectomy in 2003.2> The outcomes
were excellent in 90.4% and only 2% reported disappoint-
ment with the procedure. Postoperative reflex sweating
occurred in 75.5% but was severe in only 3.2%. In 2006, Licht
and coworkers'® reported results for 180 patients with blush-
ing. They followed their patients for a mean of 20 months
after sympathectomy at T2 in 101 patientsand at T2-T3 in 79
patients, finding that 75% were satisfied with the outcome.
Postoperative reflex sweating appeared in 88% (83% of the
resections at T2 and 95% of the T2-T3 resections) and was
severe in 22%.

The rate of severe reflex sweating we observed in our
series was much lower than the rate reported by Licht and
coworkers'® and similar to the one observed by Drott and
coworkers' (Table 3).

The satisfactory results we report may be explained by
the fact that the same surgeon performed all the procedures
and the surgical protocol (Fig. 2) was followed rigorously.
We sectioned the sympathetic chain between ganglia in
all cases, sparing the ganglion to minimize postoperative

Results of Sympathectomy for Blushing As Reported in the Literature: Efficacy and Postoperative Reflex Sweating.

Authors No. of Patients
Drott et al."® 224
Telaranta et al.® 51
Drott et al."” 831
Callejas et al.? 94
Licht et al.® 180
Fibla et al.2¢ 24
Present study 204

Abbreviation: RS, postoperative reflex sweating.

Patients Who Improved

Patients with RS / Severe RS

85% 75% [ 2%

88% Not reported

94% 67% / not reported
90.4% 75.5% / 3.2%

75% 95% / 22%

83% 33% / 12.5%

90% 75% / 2%
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reflex sweating. We also believe that our use of the ultra-
sound scalpel was an important feature of the protocol.
This tool sections the sympathetic chain more safely, pro-
viding an optimal view of the field, because no smoke
rises, and it does not cause peripheral damage to the lung
parenchyma or other nearby tissues (intercostal blood ves-
sels and nerves).?* Horner syndrome caused by temperature
elevation is avoided and the incidence of other forms of
nerve damage is lower. Finally, we note that clips have been
used to interrupt the sympathetic chain® in the interest of
making reversal possible in case reflex sweating is debil-
itating. However, reversibility is not in fact ensured and
recurrence is more common. The risk of Horner syndrome
is also greater because the chain becomes longer on appli-
cation of the clip.

The complications and adverse effects of sympathectomy
in patients with isolated blushing are generally similar to
those observed when this procedure is performed for pri-
mary hyperhidrosis.

Our study shows that video-assisted thoracoscopic surgery
to treat blushing is safe, effective, and permanent. Adverse
effects are few. We emphasize the importance of the ben-
eficial effect of surgery on these patients’ anxiety and
social phobia. We can also conclude that the anxiety that
is detected before surgery is a reaction to blushing rather
than a cause of it as some have suggested.

The authors declare that they have no conflicts of interest.
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