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Abstract

A 51-year-old female patient suffered facial burns during
her youth. Following the healing of the wound, a skin ex-
pander was implanted on 7 December 2021 to address scar
contracture. The preoperative electrocardiogram (ECG)
indicated sinus rhythm within the normal range. Color
Doppler ultrasound revealed no abnormalities. The patient
had no history of hypertension, heart disease, diabetes, ar-
rhythmia, or other cardiovascular and cerebrovascular con-
ditions. On 16 June 2022, the skin expander was removed,
and facial scar resection was performed. The routine ECG
showed ventricular premature beats. During the operation,
when the surgeon pulled and compressed the neck dila-
tor, significant arrhythmia was observed, with the heart rate
dropping below 50 beats per minute and frequent ventricu-
lar premature beats occurring. The surgeon promptly halted
the procedure, resulting in immediate relief of the patient’s
pain. Subsequently, the ventricular premature beats ceased,
and normal sinus rhythm was restored. Once the heart rate
exceeded 60 beats per minute, the surgeon resumed the op-
eration, but ventricular premature beats persisted. After re-
moving the dilator, the heart rate gradually returned to nor-
mal, and no further arrhythmia occurred. The patient recov-
ered smoothly post-operation, with stable vital signs and no
reported discomfort. She safely returned to the ward. It was
determined that the patient’s arrhythmia was caused by the
compression of the carotid sinus due to the stretching of the
neck dilator.
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Introduction

Burn mainly refers to the tissue damage caused by
high temperature gas, hydrothermal fluid, flame and steam
[1]. It usually refers to the damage of skin or mucosa. In
severe cases, there will be subcutaneous or submucosal tis-

sue damage [2]. After burn, patients may have skin redness,
edema and tenderness. In recent years, burn patients have
paid more and more attention to the cosmetic repair of skin
surface [3]. Transplantation of composite skin is an impor-
tant way for clinical intervention in patients with large area
burn [4]. However, the skin color, elasticity and marginal
scar after treatment cannot meet the needs of patients for
aesthetics. With the deepening of clinical research, the ap-
plication of skin expander in the treatment of burn patients
can play a good repair effect [5]. Although skin expansion
has the advantage of tissue repair, there are many postop-
erative complications reported in recent years, which even
cause the failure of the operation and fail to achieve the re-
pair effect. Here, the authors report a case of facial burn
patient receiving skin expander implantation to address scar
contracture, and significant arrhythmia was observed dur-
ing operation.

Case Report

The patient is a 51-year-old female of Tujia ethnic
group with no reported medical history of hypertension, di-
abetes, heart disease, arrhythmia, or any other relevant con-
ditions. She denies experiencing symptoms such as convul-
sions, chest tightness, blackouts, syncope, or any food and
drug allergies.

The patient sustained facial burns 50 years ago due
to a fire incident. At that time, she received initial treat-
ment, but the details are unknown. Following the healing
of the wound, a scar formed, which remained untreated for
many years. She is currently admitted to the hospital due
to scar contracture. On examination, a skin expander can
be observed placed under the skin on the head, face, fore-
head, as well as the left side of the face and neck (refer
to Fig. 1). Preoperative evaluation revealed a Mallampati
grade II, and the patient was classified as ASA II (Amer-
ican Society of Anesthesiologists Physical Status Classifi-
cation System). The preoperative electrocardiogram (ECG)
(Fig. 2) showed sinus rhythm, ventricular premature beats,
and ST segment changes on the anterior and lateral walls.
Other examinations did not reveal any significant findings.

During the operation, when the surgeon removed
the left side neck dilator, the patient’s heart rate signif-
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Fig. 1. The figure showed the mainly process of the surgery.

Fig. 2. The electrocardiogram (ECG) before the procedure. (A) is for the first time with a normal ECG; (B) is for the second time
with ventricular premature.

icantly slowed down, reaching a minimum of 26 beats
per minute, accompanied by frequent ventricular prema-
ture beats. However, there was no significant change in
blood pressure. The surgeon promptly paused the opera-
tion, and the patient’s heart rate gradually returned to nor-
mal. After the heart rate exceeded 60 beats per minute for
5 minutes, the surgeon proceeded with the operation, but
ventricular premature beats continued to occur. Once the
dilator was removed, the patient’s heart rate gradually re-
turned to normal, and no further arrhythmia was observed.
Post-operation, the patient recovered smoothly, with stable
vital signs, no reported discomfort, and was safely trans-
ferred back to the ward. It is believed that the arrhythmia
experienced by the patient was caused by the proximity of

the left cervical skin expander to the carotid sinus, resulting
in arrhythmia when the carotid sinus was pulled and com-
pressed during the operation.

Discussion

Carotid Sinus

The carotid sinus is situated at the bifurcation of the in-
ternal carotid artery, forming an enlargement known as the
carotid sinus. It contains baroreceptors and is connected to
the solitary tract nucleus and the dorsal vagus nucleus of
the medulla oblongata through the glossopharyngeal nerve.
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Stimulation of the carotid sinus baroreceptors can reflex-
ively lead to a decrease in arterial blood pressure and a slow-
ing of the heart rate, a condition known as carotid sinus syn-
drome. The carotid sinus can exhibit abnormal sensitivity
to external stimuli [1].

When exposed to external stimuli, the carotid sinus
can elicit various responses. Firstly, there is a significant
increase in parasympathetic nerve activity, leading to a pro-
nounced slowing of the heart rate, prolongation of the PR
interval, high-degree atrioventricular block, or a combina-
tion of these effects. This results in a substantial decrease
in cardiac output, potentially leading to cerebral ischemia
and syncope. Secondly, due to a decrease in sympathetic
nerve activity, there is systemic arterial relaxation, caus-
ing a marked drop in blood pressure and sudden reduc-
tion in cerebral blood perfusion pressure, which can also
lead to syncope. In some patients, even without signifi-
cant changes in heart rate and blood pressure, stimulation
of the carotid sinus can cause constriction of cerebral blood
vessels, resulting in cerebral ischemia and syncope. Other
clinical manifestations may include restlessness, weakness,
blurred vision, central blind spots, tinnitus, nausea, dizzi-
ness, followed by a brief period of fainting. Additional
symptoms during syncope can include a pale face, sweat-
ing, dilated pupils, shallow breathing, clonic convulsions,
incontinence, tongue biting, and recent memory loss [2].

Carotid Sinus Syndrome

Carotid sinus syndrome was first described about 65
years ago and is an important and often undiagnosed cause
of syncope in the elderly [3]. Its pathophysiology is com-
plex and some aspects are not fully understood. Timely di-
agnosis and treatment of this situation can improve the in-
cidence rate of the elderly and prevent complications [4].

Carotid sinus syndrome can be diagnosed when
carotid sinus massage triggers ≥3 second cardiac arrest,
systolic blood pressure drop ≥50 mm Hg, or both. Diag-
nosis of carotid sinus syndrome requires continuous moni-
toring of heart rate and regular measurement of blood pres-
sure, with symptoms reproducing during approximately 10
seconds of continuous carotid sinus massage while lying on
the back and standing upright. However, in clinical prac-
tice, the duration of carotid artery pressure (3–5 seconds) is
often much shorter (rather than actual massage) enough to
trigger a positive response, as described below [5].

Carotid sinus syndrome is classified into four types
[4]. The first type is cardiac inhibition, characterized by
ventricular arrest lasting≥3 seconds when the carotid sinus
is stimulated. This type accounts for 60% to 80% of carotid
sinus syndrome cases. Syncope in this type of patient is
caused by cerebral ischemia resulting from reflex cardiac
systolic dysfunction. The second type is simple blood pres-
sure lowering, which causes a reduction in systolic blood
pressure of ≥6.7 kPa (50 mmHg) when the carotid sinus

is stimulated. This type accounts for about 5% to 11% of
carotid sinus syndrome cases. Syncope in this type mainly
occurs in slender individuals and is caused by cerebral is-
chemia due to low blood pressure. The third type is the
mixed type, where both cardiac inhibition and blood pres-
sure decrease occur upon stimulation of the carotid sinus.
Diagnostic criteria for this type typically include a heart rate
reduction of more than 50% and a systolic pressure drop of
more than 5.3 kPa (40 mmHg) during carotid sinus mas-
sage. The mixed type accounts for approximately 30% of
carotid sinus syndrome cases. The fourth type is the pri-
mary brain type. In this type, stimulation of the carotid
sinus does not result in significant changes in heart rate
or blood pressure. However, the patient experiences syn-
cope or prodromal syncope symptoms, which are usually
brief [6]. This type is commonly observed in patients with
obstructive diseases of the carotid anterior cerebral artery
and vertebral basilar artery system. It is often accompa-
nied by symptoms of autonomic nervous dysfunction, typi-
cally triggered by sudden head rotation or tight collar. The
mechanism underlying the onset of syncope in this type is
unknown but may involve cerebral ischemia due to cerebral
vasoconstriction. During an attack, EEG may show slow-
frequency high-amplitude waves on the side of carotid si-
nus compression, along with twitching or spastic localized
neurological signs on the opposite side.

In this particular case, the patient was under general
anesthesia, making it challenging to observe the head and
neck directly due to the presence of disinfection dressing.
Apart from the noticeable slowing of the heart rate, no other
clinical symptoms were observed. It is worth noting that in
recent years, there have been few mentions of carotid sinus
syndrome caused by the compression of a skin expander
in case reports. This suggests that such occurrences may
be relatively rare or underreported in the literature. How-
ever, it is essential to consider this potential complication
and be vigilant during procedures involving the manipula-
tion or compression of the carotid sinus area [7].

Skin Expander in the Clinical Setting

The skin expander is a unique advanced treatment
method in plastic surgery [8]. Its principle is to implant a
skin soft tissue dilator under normal skin soft tissue adjacent
to the lesion. By intermittently injecting liquid into the ex-
pansion capsule, the dilator capacity is increased, causing it
to exert pressure on the surface skin soft tissue. Through the
local action of the expansion mechanism, the division and
proliferation of tissues and epidermal cells and the widen-
ing of cell gaps increase the skin area [9]. After removing
the expansion capsule, the newly added skin soft tissue can
be used for tissue repair and organ reconstruction.

Currently, skin and soft tissue expansion surgery is
commonly used for various types of scars, particularly those
resulting from burns. It is also the preferred method for re-
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pairing postburn deformities in many cases [10]. In situ-
ations where patients have extensive postburn deformities
and limited donor sites, skin and soft tissue expansion can
be employed to pre-expand the available donor area. This
not only increases the amount of available donor tissue but
also allows for direct suturing of the expanded skin. The
expanded skin can be utilized for both full thickness and
medium thickness skin grafts, resulting in improved quality
of life compared to conventional skin grafts. Skin expan-
sion has shown excellent results in ear and nose reconstruc-
tion procedures. The breast is another commonly treated
area, where skin expanders can be used to create a prefab-
ricated space for breast prostheses. Furthermore, skin and
soft tissue expansion can be combined with traditional skin
flap transplantation and skin tube transfer techniques to in-
crease the size of the donor flap and reduce deformities at
the donor site, leading to improved treatment outcomes.

Progress Made in the Treatment of Facial Defects Using
Tissue Expansion

Posttraumatic soft-tissue injuries of the face are often
the most lasting sequelae of facial burn. The disfigurement
of post-burn scarring lies in both their physical deformity
and psychosocial ramifications [11]. Extensive facial burn
scars are a tragedy for patients and often pose a great chal-
lenge to surgeons because of the high esthetic and func-
tional demands [12].

The advantage of the neck region as a similar adja-
cent tissue is that it has the appropriate color, texture, and
skin thickness to achieve facial expression. Therefore, pro-
viding expanded flaps for facial reconstruction is an ideal
donor site. In the past few decades, non-expanding cervi-
cal facial rotary flaps have been widely used for the recon-
struction of facial defects. Therefore, theoretically, an ex-
panded neck flap can provide a larger flap to reconstruct fa-
cial defects. Significant progress has beenmade in the treat-
ment of facial defects using tissue expansion, and various
reconstruction techniques for transferring expanded cervi-
cal flaps have been developed. The progressiveness of neck
expanded flap is easy to design and implement [13].

Until now, the choice of reconstruction techniques has
generally been based on the surgeon’s experience and pref-
erences. Standardizing preoperative evaluation, location of
dilators, and expansion and reconstruction techniques will
improve the efficacy of expanded cervical flaps. According
to the characteristics of defects (shape, size, and location),
there are five different reconstruction techniques available
for different types of deformities. If the deformity is not a
typical geometric shape (trapezoidal or fan shaped), normal
skin near the defect can be removed to help design an ex-
panded cervical flap. For patients with healthy neck skin,
these five techniques are suitable for all types of facial de-
fects except for the nose and forehead. Delayed surgery is

a reliable method to increase the blood supply of random
flaps, which is crucial to improving the survival ability of
the expanded flap transferred [14].

Clinical Implications from this Case

In current case, we consider that the position of the
left cervical skin expander is close to the carotid sinus,
and the arrhythmia caused by pulling and compressing the
carotid sinus. There were also some similar cases. It was
reported that 3 cases of carotid sinus compression with car-
diac asystole occurred in healthy patients undergoing rou-
tine rhytidectomies [15]. Moreover, it was reported 1 pa-
tient developed repetitive junctional rhythm during fore-
head lift plastic surgery [16]. In light of this, performing
skin expander seems to us to be the technique of choice for
treatment of the sequelae of burns and loss of facial tissue,
it is suggested as the following:

Firstly, when designing the operation plan before the
operation, pay attention to the selection of the expander lo-
cation, and try to avoid the location that may compress the
relevant nerves and blood vessels in the later stage. Sec-
ondly, when taking out the skin expander during the opera-
tion, the surgical operation should be as gentle as possible
to reduce unnecessary pulling, pressing, rubbing and other
operations; Thirdly, first aid supplies shall be prepared be-
fore the operation that may stimulate carotid sinus. Lastly,
ask the medical history carefully. For patients with cardiac
insufficiency or arrhythmia and other related medical his-
tory, carefully select the surgical plan.

Conclusion

There are technical considerations when it comes to
the placement of expanders, particularly in areas near the
carotid sinus, which is situated at the bifurcation of the in-
ternal carotid artery. The use of a neck dilator can poten-
tially lead to carotid sinus syndrome due to compression of
the carotid sinus. Therefore, it is important to carefully con-
sider the impact of this factor during the design and selec-
tion of the insertion site for skin expanders prior to surgery.
The CARE checklist was used when writing this case report
in Supplementary Table 1.

Availability of Data and Materials

The datasets used or analyzed during the current study
are available from the corresponding author on reasonable
request.
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