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Abstract

area of the multi-lobe flap.

satisfied with the outcomes.

Purpose Benign skin lesions in zygomatic-infraorbital regions severely influence pediatric patients appearance

as well as mental health. Treatments are difficult for the high requirements of patients’guardians in both function

and aesthetics. The present study aims to introduce a surgical method, Expanded Multi-Lobe Cervicofacial Flap, which
combines the advantages of the classical cervicofacial advancement rotation flap and the tissue expansion technique.

Methods A total of 21 pediatric patients were enrolled. The treatment process included 2 stages: implantation
of the skin tissue expander and flap transfer. The excessive skin created by tissue expansion extended the coverage

Results In this retrospective study, follow-up periods were all more than 12 months (20.8+6.7). In the last follow-ups,
the flaps were all in good condition, and No facial organ displacement was observed. The patients' guardians were

Conclusions Using the expanded multi-lobe cervicofacial flap for the zygomatic-infraorbital benign skin lesion repair
is effective, and this method is especially applicable to the pediatric population.
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Introduction

Benign skin lesions in zygomatic-infraorbital regions are
commonly encountered in the clinical practice of plastic
surgery, and the affected patients usually come to clinic
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in childhood. The treatments are of great difficulty for
the reason that only the complete lesion resection and
good coverage of wound areas are far from enough. The
aesthetic and functional reconstructions of zygomatic-
infraorbital regions are closely related to surgical out-
comes and patient satisfaction.

For the large lesions, greater than 2cm, close to
lower eyelids, the wide defects after resection cannot
be sutured directly. The unmatched color and texture
of the distant flap compromise the esthetic outcome.
High technical requirements and the long surgical
duration of free flap transfer limit its application. Local
flaps have similar skin characteristics to the recipi-
ent area. Juri reported the Cervicofacial Advancement
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Rotation Flap for facial repairs [1], which is regarded
as the classical repair treatment of medium-large facial
defects [2]. However, to transfer a large amount of skin
tissue, the incision would be extended to the lower
neck and even the chest. For pediatric patients with
tight skin, the amount of local transferable tissue is rel-
atively less. To compensate for the deficiency, a larger
area of dissection is needed which would increase the
surgery difficulty and result in more serious scars.

Since Neumann introduced the technique of soft tis-
sue expansion in 1957 [3], it has become an indispen-
sable tool in the reparative and reconstructive surgery
fields. This technique could generate extra skin tissue
having similar thickness, color, texture even sensibil-
ity to the adjacent skin, which just meets the high aes-
thetic demands in facial reconstructions [4]. However,
the post-expansion contraction would affect the long-
term result and cause disfigured complications [5]. An
unreasonable advancement method of expanded skin
flap will induce obvious facial scars.

In our clinical practice, we found that using the
excessive skin tissue created by soft tissue expansion
could reduce the surgical trauma caused by the clas-
sical cervicofacial advancement rotation flap. On the
other hand, the technique of the advancement rota-
tion flap allows the redistribution of facial skin tissue,
which helps to solve the problem of post-expansion
contraction. Therefore, we led this retrospective study
and performed long-term follow-up to share our expe-
rience in treating the benign skin lesion in the zygo-
matic-infraorbital region.

Methods

We conducted a retrospective study that covered the
patients with benign skin lesions in zygomatic-infraor-
bital regions who underwent the surgery of expanded
multi-lobe cervicofacial advancement rotation flap
by the same surgery team from 2018.1 to 2022.3.
The inclusion criteria were listed as follows: (1) Age
less than 18years old; (2) the benign lesion was con-
firmed by the postoperative pathological examination
or trauma history; (3) no factor affecting blood sup-
ply of normal facial skin, such as the history of facial
radiotherapy and surgery; (4) willing to cooperate
with long-term treatments. The present research was
approved by Institutional Review Board (IRB)/ Eth-
ics Committee of Plastic Surgery Hospital, Chinese
Academy of Medical Sciences and Peking Union Medi-
cal College. Informed consent were obtained from all
the patients/ patients’ guardians, for both study par-
ticipation and publication of identifying information/
images.
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Surgical technique

The surgical procedure was divided into two stages:
implantation of the tissue expander and rotation
advancement of the expanded cervicofacial flap. All
procedures were performed with the same treatment
team.

Stage 1

A. Postoperative Design: Zygomatic bone, styloman-
dibular ligament, and earlobe were set as the bound.
The inferior and superior surgical boundary var-
ied depending on the size of the expander to be
implanted, and the surgical area of stage 1 could be
downward extended to the neck (Fig. 1A). As for
the expander size, the rectangular expander whose
base area was similar to the defect was chosen. Nor-
mally, the expander with a volume of 30-150 ml was
implanted. The ideal water injection volume would
expand the expander 2—3 times its original size.

B. Surgical Technique: The incision was made around
the earlobe of the affected side. Dissection was per-
formed adhering to the bottom surface of the facial
subcutaneous adipose tissue and avoided under-
mining the superficial musculo-aponeurotic system
(SMAS). Preserved facial artery perforators near the
boundary of the dissection region and placed the
expander after good hemostasis. Then the incision
was sutured with reduced-tension.

Fig. 1 AThe schematic diagram of the implant placement. a,
zygomatic bone; b, stylomandibular ligament; ¢,earlobe



Yan et al. BMC Surgery (2024) 24:20

Stage 2

The incision was designed along the hairline, ear root, the
edge of the lesion, and nasolabial groove, which were all
in the subunit borders of the cheek. Based on the design
principle above, the facial skin around the lesion could be
divided into three lobes: temporal skin flap (F1), preau-
ricular skin flap (F2), and postauricular skin flap (F3).
The size and shape of F1 were decided by the lesion to be
excised, and the areas of F1-3 were designed successively
decreased (Fig. 2A&B).

After tumescent local anesthesia, the skin was incised
along the marked lines, and dissection was performed
between SMAS and the subcutaneous fat layer. Sub-
sequently, the lesion was excised completely, and the
expander was removed to form the final multi-lobe cer-
vicofacial flap. Similarly, the facial artery perforators were
preserved for better blood supply.
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The advancement rotation of each lobe was performed
sequentially: After forming F1-3, part of the expanded
skin tissue was extended along the direction of the man-
dibular border to repair the postauricular defect left by
F3. The platysma-auricular ligament was used to anchor
the postauricular flap (Fig. 3A). Then, the other expanded
skin tissue was extended to prolong the lengths of F2 and
F3. At the same time, rotate the whole muti-lobe flap
toward the facial midline. F3 was used to cover the preau-
ricular wound left by F2 and was fixed to the periosteum
of the zygomatic arch (Fig. 3B). F2 was transferred to
repair the temporal wound caused by forming F1, and
the deep temporal fascia serves to anchor F2 (Fig. 3C).
Finally, F1 was transferred to the zygomatic-infraorbital
region. The distal end of F1 was fixed on the medial can-
thal ligament (Fig. 3D). Finally, careful closure with tight
sutures in layers was performed (Fig. 2B). All patients

A
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Fig. 2 AThe schematic shows the three lobes of the cervicofacial advancement rotation flap before surgery. B The immediate postoperative
positions of the muti-lobe flap after advancement rotation. (F1: temporal skin flap; F2: preauricular skin flap; F3: postauricular skin flap)

Fig. 3 Four fixed structures of the flap. A platysma-auricular ligament; B periosteum of zygomatic arch; C deep temporal fascia; D medial canthal

ligament
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received dexamethasone 5mg i.v. immediately after sur-
gery and twice daily in two postoperative days to prevent
edema and ischemia-reperfusion injury [6].

Results

A total of 21 patients with benign skin lesions in zygo-
matic-infraorbital regions were enrolled in the research,
and their preoperative information was summarized in
Table 1. Among them, 16 patients had giant melanocytic
nevus while 2 patients with verrucous epidermal nevus, 2
patients with verrucous hemangiomas, and 1 patient with
burn scar. The age ranged from 3 to 16years old, with an
average of 6.1+3.0. The postoperative follow-up period
of all patients enrolled was more than 12 months, and the
average duration was 20.8 + 6.7 months.

All the Multi-Lobe Cervicofacial Advancement Rota-
tion Flaps survived. Among the 21 flaps, 3 of them had
venous congestion in distal ends, and were resolved
after positive drainage. Hair was observed on the flap in
1 patient. 3 patients were observed with standing cone
deformities in check, and performed correction sur-
geries. 2 patients sought revision surgeries because of
the scar left by the primary surgeries. No patients were
observed with flap bulk, flap ischemia, eyelid ectro-
pion, and other complications. All the patients/ patients’
guardians were satisfied with the treatment outcomes in
the final follow-ups.

Table 1 Information of the patients enrolled
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Typical cases

Case 1

A 4-year-old boy with a giant melanocytic in his left zygo-
matic-infraorbital region sought treatments at our hospi-
tal. The lesion was measured at 8.1 x3.5cm, and an 80ml
skin expander was implanted to repair the zygomatic-
infraorbital region. Meanwhile, the excessive skin tissue
created by a 30 ml skin expander in the fontal region was
used for skin transplantation to repair the wound on the
nose dorsum. The follow-up period was 30 months, and
the patient’s guardians were quite satisfied with the out-
come of the final follow-up (Fig. 4). Using tension-reduc-
ing tapes and silicone gel dressings caused the lightness
of skin color in the left temporal and check regions.

Case2

A 3-year-old boy had a giant melanocytic in his left zygo-
matic-infraorbital region measured 4.1*3.3cm. A 50ml
skin expander was implanted for the following surgeries.
After regular water injection, the surgery of the expanded
multi-lobe cervicofacial advancement rotation flap was
performed, and the facial lesion was totally excised.
24 months later, the flap was in good condition, and the
patient’s guardians were very satisfied with the surgical
outcome. Using tension-reducing tapes and silicone gel
dressings caused the lightness of skin color in the left

Patient Age/Sex  Indication Lesion Tissue Expander Complications Subsequent Procedures Follow-up Period (mth)
Size (cm)  Size (ml)
1 3M giant melanocytic nevi 4.1*%3.3 50 No Correction of standing cone 24
deformity
2 4/M giant melanocytic nevi 8.1%3.5 80 No No 30
3 6/F verrucous epidermal nevi 6.8%3.3 50 No No 12
4 5M verrucous hemangioma 8.4%6.8 150 No No 18
5 8/F giant melanocytic nevi 4.9%3.8 50 Hair growth Laser hair removal 20
6 3/F giant melanocytic nevi 6.6%5.0 80 No No 24
7 4/F giant melanocytic nevi 4.4%35 30 No Correction of standing cone 19
deformity
8 ™ verrucous hemangioma 6.8%5.9 100 Congestion No 22
9 6/M giant melanocytic nevi 7.1%3.] 50 No No 12
10 6/F giant melanocytic nevi 6.6%3.4 50 No No 21
11 9/M verrucous epidermal nevi 6.8%4.9 80 No Incision scar revision 12
12 S/IF giant melanocytic nevi 7.0%2.9 50 No No 30
13 10/F giant melanocytic nevi 5.5%2.1 30 No No 15
14 3M burn scar 7.8*5.2 100 No Incision scar revision 25
15 7/F giant melanocytic nevi 6.0%3.7 50 No No 12
16 4/F giant melanocytic nevi 5.8%4.0 50 No No 24
17 16/M giant melanocytic nevi 8.3%3.8 80 Congestion No 12
18 4/F giant melanocytic nevi 7.2%4.5 80 No Correction of standing cone 24
deformity
19 4/F giant melanocytic nevi 7.4%2.8 50 Congestion No 36
20 6/M giant melanocytic nevi 4.3*2.9 30 No No 24
21 8/M giant melanocytic nevi 6.9%4.6 80 No No 18
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Fig.4 A & B the photographs of case 1 with two sufficient-expanded skin tissue expanders before the stage 2 surgery. C & D 30 months
after the stage 2 surgery. The expanded multi-lobe cervicofacial advancement rotation flap presented with good color, texture, and thickness.

temporal region. The patient received sequential surgery
for standing cone deformity correction (Fig. 5).

Discussion

The common species of benign skin lesions included
giant melanocytic nevi, verrucous epidermal nevi, verru-
cous hemangioma, burn scars, and so on [7]. The primary
harm of them is impairing physical appearance not life-
threatening. For young patients effective treatments are
crucial to their mental health and personal development,
and ought to be paid enough attention.

Repairment of zygomatic and infraorbital regions is
challenging because of the proximity of the nose and
lower eyelid [8, 9]. The poorly designed flap could cause
significant organ displacement, which would aggravate
the patient’s suffering. After years of clinical practice,
the cervicofacial flap (CF flap) was verified as a reliable
surgical method for repairing large facial defects [2]. CF
flap utilizes the extensibility and laxity of facial, cervical,
even chest skin to form the local flap, which guarantees
the similarity in texture and color [10]. What’s more,
the incisions along the borders of the facial subunits are
relatively not obvious. However, middle-aged and elderly

people with loosened skin tissue are more suitable for
this procedure [11, 12]. In view of that most patients with
facial benign skin tumors seek treatment at a young age,
the scar spanned face, neck, and chest will inevitably
impair the appearance, neck motion, and child develop-
ment, especially for the Asian population with a higher
tendency in scar formation and hyper-pigmentation [13].

It is widely acknowledged that the technique of tis-
sue expansion has many strengths: harvesting a larger
flap with less donor site injury; enhancing vasculariza-
tion; and the expanded flap has similar color, texture, and
thickness to the recipient site [14]. Besides the facial skin
tissue, the cervical region is also an ideal donor site for
tissue expansion in repairing facial defects [15]. However,
the postoperative contraction of the poorly designed
expanded flap significantly affected the long-term treat-
ment result. In the zygomatic-infraorbital region, lower
eyelid deformations and obvious scars are common com-
plications in clinical practice (Fig. 6).

In view of the complementarity of the two techniques
above, the idea of enlarging the CF flap with a soft tis-
sue expander was generated. With the guidance of
previous studies, the method of expanded multi-lobe

Fig.5 A & B the photographs of case 2 with one sufficient-expanded skin tissue expander. C & D 24 months after the surgery of the expanded
multi-lobe cervicofacial advancement rotation flap. The flap presented with good color, texture and thickness. The sequential surgery
was performed to correct the standing cone deformity
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Fig. 6 A Obvious scar and lower eyelid ectropion caused by poorly designed expanded flap transfer. B Obvious asymmetry resulted

from contraction of the expanded flap

cervicofacial advancement rotation flap was success-
fully used in zygomatic-infraorbital regions of pediatric
patients.

1. The benign nature of the lesion allows staged proce-
dures to achieve a better treatment result. For pedi-
atric patients, according to our clinical experience,
normally ones over 3years old could cooperate with
water injections of expanders, which would last for
half a year. Thus, to guarantee pediatric patients’
socialization and psychological development, we sug-
gest that the patients over 3years old should receive
treatments as early as possible.

2. The soft tissue expander was placed above the man-
dible. The deep osseous structure led to a higher
expansion efficiency for the reason that the height
above the skin surface was greater. As for the bone
deformity after tissue expansion, the bone changes
would alleviate and recover gradually after remov-
ing the expander [16]. What’s more, the implanta-
tion region is far away from facial organs, and they
wouldn't be overstretched during the long period of
tissue expansion. In this method of expander implan-
tation, the maxilla, the zygomatic bone, and the
zygomatic arch would be protected to the maximum
extent. Only in the late phase of tissue expansion, the
osseous structures mentioned above would be com-
pressed.

3. The facial artery goes under the level of SMAS, and
the facial subcutaneous vascular communication is
complex. The above reasons hinder the formation
of facial axial skin flaps [10]. However, the well-per-
fused facial skin makes the necrosis rate of CF flap at
a low rate [8]. Combining the technique of soft tis-
sue expansion, which enriches the blood supply more
effectively than the delay phenomenon [4], the necro-
sis rate would be even lower in theory. In the present
study, all flaps survived and no partial necrosis was
recorded. When the nasal dorsum was affected by
benign lesions, considering the different facial subu-
nits and avoiding excessive pulling of the flap, the full

sickness skin grafting or skin flap transfer was per-
formed after excising the lesion on the nasal dorsum.
In this way, postoperative appearance would be more
natural and the ischemic risk would also be reduced.

4. Supporting suture is of great significance for pre-
venting the disfiguring postoperative contracture.
To avoid the ectropion of the lower eyelid, F1 was
fixed on the periosteum and F2 was fixed on the deep
temporal fascia. Both deep anatomical structures are
compact and tough enough for fixation [17]. These
two eyelid medial and lateral supporting sutures
could maintain the figure of the eyelid effectively.

5. The rotation center was located in the lateral cheek.
When it was close to the mandible, the standing cone
deformity could be relieved by lifting the excessive
skin tissue along the direction of the mandibular bor-
der to repair the postauricular defect. What’s more,
the mild standing cone deformity in the lower later
check is similar to the contour of the contralateral
buccal fat pad in young patients. If the standing cone
deformity is still obvious after compression therapy,
it could be treated with a selective surgery.

The main limitation of this surgical method is the
relatively high requirement for surgeons in surgery
skills and clinical experience. Though the skin dissec-
tion area of the present method was much smaller than
the classical CF flap, the dissection of the facial lesion
was still challenging and time-consuming. Meticulous
manipulation would avoid the risk of injuring the great
auricular nerve and facial nerve. The well-preserved
facial artery perforators would provide a better blood
supply for the multi-lobe flaps. What’s more, because
of the complexity of zygomatic-infraorbital soft tissue
and individual differences, whether using the tech-
nique of tissue expansion needs specific judgment.
If the expanded flap is necessary, we recommend this
method. Further studies, like digitalization techniques,
are needed to provide exact indications and simplify
the postoperative designation.
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Conclusion

The method of expanded multi-lobe cervicofacial
advancement rotation flap combines the advantages of
the classical cervicofacial advancement rotation flap and
the tissue expansion technique, and meanwhile mini-
mizes postoperative complications and surgical trauma.
In the present study, long-term follow-up proved that this
method is an optimal choice for repairing benign skin
lesions in the zygomatic-infraorbital region, especially for
the young patients with high aesthetic requirements.
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