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Reconstructive Modalities According to Aesthetic 
Consideration of Subunits of the Cheek after Wide 
Excision of Skin Cancer 

INTRODUCTION
The incidence of skin cancer is increasing worldwide, especially in 
elderly populations. This may be attributed to increased exposure 

to sunlight and outdoor activities, changes in fashion, and/or the 
rising age of the population. Strong ultraviolet (UV) ray exposure 
in childhood and adolescence increases the risk of basal cell carci-
noma (BCC), whereas chronic UV exposure under the age of 10 
can lead to squamous cell carcinoma (SCC). Malignant melanoma 
is the fastest increasing skin cancer. Its incidence is closely related 
to skin color and geographical factors [1-3].
 The cheek is a highly visible and important part of a person’s 
countenance [4]. Anatomical subunits of the cheek are generally 
the main factor to consider when choosing the coverage strategy 
for cheek reconstruction, including the selection and design of lo-
cal flaps. When reconstructing skin and soft tissue defects caused 
by skin cancer, direct closure is ideal, as it can create harmony in 
color and texture with the surrounding tissue. However, in the case 
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of skin cancer, which requires excision with a wide safety margin 
that includes normal tissue, direct closure is often not appropriate. 
In these cases, a local flap that allows color and texture matching 
with the surrounding tissue is preferred. In cheek reconstruction, a 
primary goal is to avoid changes in the adjacent structures, and the 
cheek has the unique feature that most subunits are not supported 
by underlying bone [5,6]. Among the various ways of subdividing 
nasal subunits, previous authors have subdivided the cheek into 
several zones to conceal scar tissue [7]. 
 In this study, we evaluated 27 patients treated for primary facial 
skin cancer over a 5-year period. We classified the cheek defects 
into four zones and treated the patients on a case-by-case base ac-
cording to size of defect, location on the cheek, and relationship to 
adjacent structures and existing skin tension lines.

METHODS
We conducted a retrospective study of 27 patients with cheek skin 
cancer who visited our hospital from 2008 to 2013. All authors fol-
lowed the principles outlined in the Declaration of Helsinki, and 
ethics approval was obtained from our Institutional Review Board/
Ethics Committee (#2014-12-180). Written consent for identifiable 
photos was obtained from each patient prior to publication. Pati-
ents who were injured or had considerable traumatic injuries to the 
ipsilateral face and neck were excluded. The chief complaints of in-
cluded patients were protruded, prolonged, and growing pigment-
ed or erythematous masses. 
 We classified the location of the defects into four zones: lower 

eyelid and temple (zone 1), lateral nose (zone 2), nasolabial fold or 
oral commissure (zone 3), and central cheek (zone 4) (Fig. 1). Zone 
1 encompasses the area from the medial canthus to the lateral can-
thus, including the region extending 1.5 cm inferior to this, as well 
as the temple area. Zone 2 begins at the lateral nose and extends 0.5 
cm laterally. Zone 3 begins at the nasolabial fold and corner of the 
mouth and extends 1 cm laterally. Otherwise unclassified areas, in-
cluding the central cheek, comprise zone 4. The size of the defect, 
relationship to adjacent structures, and presence of existing skin 
tension lines were also considered in choosing the most appropri-
ate flap. Some areas could not be covered by a flap because of high 
tension, so a full thickness skin graft (FTSG) was used to achieve 
aesthetic reconstruction. 
 We performed wide excision and set the resection margin at 0.5−1 
cm for BCC, 1−3 cm for SCC, and 5 cm for malignant melanoma. 
To decrease the recurrence risk, the tumors were removed down to 
the fascia (which is an anatomical barrier) when the tumor had a 
deep margin. Appropriate flaps were selected according to skin 
laxity at the donor site after the wide excision and according to the 
tension of the flap after covering the defect. 
 The occurrence of acute and chronic postoperative complications, 
such as hematoma, inflammation, infection, skin necrosis, or hy-
pertrophic scars, was evaluated. Tumor surveillance was conducted 
every 3 months after surgery with a physical examination. As well, 
ultrasonography was performed every 3 months for the first year 
after surgery, and every 6 months thereafter. The ultrasound evalu-
ations for cancer recurrence were performed by a skilled radiolo-
gist. To reduce scar visibility, the scars were managed with tape, sil-
icone gel, and silicone sheets postoperatively.
 At 3, 6, and 12 months postoperatively, the patients’ aesthetic 
condition and function were examined. Aesthetic assessment was 
performed by two physicians using the Vancouver Scar Scale (VSS). 
The VSS consists of four parameters: pigmentation, vascularity, pli-
ability, and height. The highest possible score is 13, indicating the 
worst scar condition, whereas a lower score indicates a more desir-
able scar. Other assessments were functional satisfaction (involving 
the actions of the facial muscles while closing eyes, smiling, and 
making other facial expressions), as well as facial asymmetry and 
difficulties. 

RESULTS
A total of 27 patients were included. Their mean age was 75.6 (55-
91) years. There were 8 males and 19 females. The cancers were el-
evated and indurated in 15 patients, and ulcerated and crusting in 
12 patients. Pathological examination revealed 13 BCCs, 11 SCCs, 
and 3 malignant melanomas (Fig. 2). The tumors ranged from 0.5 
to 1 cm in diameter (Table 1).
 Seven patients had a defect in zone 1 (lower eyelid and temple), 
7 patients in zone 2 (lateral nose), 4 patients in zone 3 (nasolabial 

Fig. 1. Schematic diagram. Four subdivisions of the cheek. The sur-
gical defect was located in zone 1 in 7 cases, zone 2 in 7 cases, zone 
3 in 4 cases, and zone 4 in 9 cases.

Zone 1: 7 cases

Zone 2: 7 cases

Zone 3: 4 cases

Zone 4: 9 cases
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Fig. 2. Pathologic results. Basal cell carcinoma was present in 11 
cases, squamous cell carcinoma in 11 cases, and malignant mela-
noma in 3 cases.

Malignant 
melanoma  

3 cases

Basal cell 
carcinoma 
13 cases

Squamous 
cell 

carcinoma 
11 cases

Table 1. Size of skin cancer

Aa) Bb) Cc)

Basal cell carcinoma 3 6 4

Squamous cell carcinoma 2 7 2

Malignant melanoma - - 3

a)size≤0.5×0.5 cm2, b)0.5×0.5 cm2 <size≤1.0×1.0 cm2, c)1.0×1.0 cm2 <size.

Fig. 3. Defect sizes. Defect size after wide excision of the skin can-
cer. The defect was <2 cm2 in 6 cases, 2−5 cm2 in 12 cases, 5−8 cm2 

in 8 cases, and >9 cm2 in 5 cases.

> 9 cm2  
5 cases

< 2 cm2  
5 cases

5−8 cm2  
7 cases 2−5 cm2  

10 cases

Fig. 4. A case of the Limberg flap. A 69-year-old male with basal cell carcinoma in zone 2. (A) Preoperative view, (B) intraoperative view, and (C) 
6 months postoperative view.

A B C

fold or oral commissure), and 10 patients in zone 4 (central cheek). 
Five patients had a defect <2 cm2, 10 patients had a 2−5 cm2 de-
fect, 7 patients had a 5−8 cm2 defect, and 5 patients had a defect 
>9 cm2 (Fig. 3). The reconstruction techniques were direct closure 
(4 cases), FTSG (2 cases), and a local flap. The latter 6 Limberg 
flaps (Fig. 4), 2 V-Y advancement flaps, 7 slide-swing flaps (Fig. 5), 
and 6 cheek rotation flaps (Fig. 6, Table 2).
 Distal flap necrosis and mild hematomas as acute complications 

occurred in three patients; they healed spontaneously within 1 month. 
Wound infection, total flap loss, and perioperative mortality did 
not occur. Hematomas under the flap required surgical evacuation, 
and patients who were smokers developed minor necrosis at the 
flap tip. The flaps were all pinkish, similar in color to the surround-

Table 2. Techniques used for cheek reconstruction

Repair technique No. of cases (27)

Direct closure   4

Skin graft (full thickness skin graft)   2

Local flap
   Limberg flap
   V-Y advancement flap
   Slide swing flap
   Cheek rotation flap

  6  
  2
  7
  6

Total 27
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ing tissues, and blanching was easily detected. Almost all patients 
scored <3 on the VSS at 6 months postoperatively; the mean VSS 
score at this time was 2.56 (0−6). Functionally, all patients had nor-
mal facial expressions and no deformity of key structures. No pa-

tient requested a secondary surgery, and most patients were satis-
fied with their aesthetic results. Furthermore, when monitored 
closely by ultrasonography for a mean of 76 (24−168) weeks post-
operatively, no recurrent cancer was noted in any patient. 

Fig. 5. A case of the slide-swing flap. A 73-year-old female with squamous cell carcinoma in zone 4. (A) Preoperative view, (B) intraoperative 
view, and (C) 12 months postoperative view.

A

B

C

Fig. 6. A case of cheek rotation flap. A 73-year-old female with basal cell carcinoma in zone 1. (A) Preoperative view, (B) intraoperative view, 
and (C) 6 months postoperative view.

A B C
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Fig. 7. Treatment algorithm. Most frequent reconstructive modality after skin cancer excision according to a zone classification system based 
on the cheek defect location. FTSG, full thickness skin graft; STSG, split thickness skin graft.

DISCUSSION
As the cheek covers a large area of the face and is located near the 
eyes, mouth, and adjacent facial muscles with expressive functions, 
a surgeon must be especially careful when performing reconstruc-
tion in this area. However, because the cheek has a limited supply 
of the tissue, a large defect of the cheek is difficult to reconstruct. 
Moreover, the texture of the cheek varies depending on age and 
gender. The skin texture of a female’s cheek is smooth and soft, wher-
eas a male’s cheek contains a prominent hair-bearing portion.
 As a means of reconstructing skin and soft tissue defects caused 
by skin cancer excision, direct closure is ideal to preserve harmony 
in color and texture with the surrounding tissue. However, a wide 
safety margin is required when excising skin cancer, so direct clo-
sure is often impossible without distorting the surrounding key 
structures, such as the eyelids, nose, and mouth. Direct closure is 
difficult to perform for a defect >2 cm2. For larger defects, a local 
flap is preferred to optimize matching of color and texture with the 
surrounding tissue.
 To achieve both functionally- and aesthetically-satisfying results, 
cheek reconstruction requires not only functional recovery but also 
careful three-dimensional recovery of all lost components and suf-

ficient tissue matching. As there are no published standards for cheek 
reconstruction according to defect size and area, we have empiri-
cally used many options, including FTSG, local rotation or advance-
ment flaps, regional flaps, tissue expansion, and free tissue transfer 
[8]. Moreover, skin laxity and the degree of scar formation differ 
according to race, so a universally applicable algorithm for recon-
struction of cheek skin cancer is difficult to establish.
 The cheek was divided into three overlapping aesthetic units by 
Rapstine et al. [7] and Gonzalez-Ulloa et al. [9] zone I included the 
suborbital region, zone II involved the preauricular region, and 
zone III encompassed the buco-mandibular region. In the current 
study, we further subdivided the sections, adding one more area to 
generate four cheek regions based on anatomical landmarks, which 
facilitated the creation of a surgical plan of the ideal flap in each 
area. Choi et al. [10] suggested that a lateral cheek rotation flap is 
preferred for cheek defects, as it has a similar tissue texture to the 
defect area and requires less time intraoperatively. During subopti-
mal reconstruction, elevation, medial and upward rotation, and 
advancement of a posteroinferiorly-based lateral cheek skin flap is 
used for coverage, being careful to avoid lower lid ectropion, which 
can result in corneal exposure [11]. Lower lid ectropion not only 
potentially affects vision, but it also lowers aesthetic satisfaction.
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 In this study, we considered the size, location, and relationship 
to adjacent tissues of the defect caused by cancer excision and ap-
plied different surgical methods accordingly (Fig. 7). For all sizes of 
defects, direct closure was the first-choice procedure when it was 
possible to perform without altering the adjacent tissue. Direct clo-
sure is best when considering scarring and texture. If this was im-
possible, we chose a type of local flap, based on various standards. 
The texture of a local flap is much better than that achieved by a 
skin graft, although a scar can be seen. Limberg flaps and V-Y ad-
vancement flaps were considered in relation to relaxed skin tension 
line (RSTL). Slide-swing flaps and cheek rotation flaps were chosen 
based on aesthetic subunits. We selected the incision and flap based 
on the RSTL of the cheek, as well as the corner of the mouth, and 
we designed the flap opposite to the RSTL to reduce deformity. If 
flap coverage was impossible, FTSG was performed.
 There are also differences in surgical approach based on the char-
acteristics of each zone. In zone 1, reducing tension that pulled the 
lower eyelid downward was especially important to prevent lower 
lid ectropion, so we achieved satisfactory results with a cheek rota-
tion flap through minimizing the tension pulling the lid inferiorly 
and concealing the lower eyelid scar in an RSTL. For malignancies 
located in the temple area, care should be taken to avoid deformi-
ties of the lateral canthus. Our first choice was the Limberg flap 
when skin laxity was sufficient. When it was insufficient, an FTSG 
was performed behind the ear. In zone 2, which includes the lateral 
nose, minimizing the tension that pulls the nose laterally should 
prevent a nose deformity. Limberg and bilobed flaps can minimize 
nose deformities, but in Asians, the scar caused by a bilobed flap is 
more prominent than in Caucasians, so we used Limberg or V-Y 
advancement flap coverage in this area. In zone 3 (from the nasola-
bial fold to the corner of the mouth), the V-Y advancement flap was 
used in defects <2 cm2 and better aesthetic results were achieved 
by concealing the scars under the nasolabial fold. In zone 4, which 
has relatively abundant tissue, direct closure was performed when 
possible in the lateral cheek area. Limberg and slide swing flaps were 
used in defects <2 cm2 if permitted by skin laxity [12,13]. FTSG 
was performed if there was reduced skin laxity at the malar emi-
nence, which was more common in relatively young patients. 
 In general, when the use of a local flap was not possible because 
of poor skin laxity or the possibility of deformity of the adjacent 
anatomy, a skin graft was used. FTSG was preferred because split 
thickness skin grafts (STSGs) are more likely to produce secondary 
contractures, hyperpigmentation, and hypertrophic scars, which 
makes STSG inferior in terms of aesthetic outcomes. 
 Direct closure for reconstruction of cheek defects is a technique 
that must be considered before anything else, as the most natural 
skin texture is achieved by this technique. From the perspective of 
size, this technique can be considered if the defect is <2 cm2, and 
from the perspective of location, it can be easily applied to zone 4, 
which has more space. Also, skin laxity increases as patients become 

older. Thus, direct closure without altering the surrounding struc-
tures, such as the eyes, nose, and ears, was possible in the above 
circumstances. However, aesthetic problems can arise if direct clo-
sure is performed in all instances, as direct closure increases the 
scar length [14]. Furthermore, direct closure is not commonly used 
in zone 1 or 2 because of the possibility of ectropion due to defor-
mity involving the eye (in zone 1) or asymmetry due to deformity 
involving the nose (in zone 2). When performing direct closure, it 
is important to adjust the closure to coincide with an RSTL to re-
duce the likelihood of a visible scar. 
 The Limberg flap is a technique of covering a defect with high 
tension by transposition of the donor site, which is located around 
the defect and has relatively good skin. The Limberg flap is designed 
to cover a 60-degree rhombic defect corresponding to an RSTL. 
This flap can be used for a lesion with a 3 to 4 cm2 defect size and 
adequate skin laxity, as is typically found in zone 2 or 4. The disad-
vantage of this flap is that additional scar revision could be needed 
if the patient complains of a dog-ear deformity. However, a trap-
door scar can be relieved by scar management with compression 
using a silicone sheet. In addition, it may be possible to reduce the 
size of the defect by undermining and advancing the edges [14] 
(Fig. 4).
 The V-Y advancement flap is a commonly-preferred technique 
for cheek reconstruction. This flap is superior to rotation flaps be-
cause it eliminates the need to revise dog-ears. Also, after closure of 
a defect, a Y-shaped line can be invisible if it corresponds to an RSTL. 
Accordingly, it is a particularly ideal flap for zone 3 because the na-
solabial fold anatomically hides the scars. This flap is typically used 
if the defect is ≤3 cm2 and close to key structures. However, since 
it is a type of V-shaped island flap, if insufficient attention is paid to 
traction, twisting, and similar forces acting on the pedicle, it can 
easily become devascularized. Therefore, tracing of the pedicle by 
Doppler ultrasonography is important intraoperatively, and color 
and blanching of the flap should be closely monitored postopera-
tively. 
 A slide-swing flap covers defects by rotating the flap with a com-
bination of transposition and skin sliding and closes the donor site 
by retracting the surrounding tissue. The slide-swing flap is a way 
of covering a defect with high tension using tissue with sufficient 
skin laxity around the defect, as with the Limberg flap. The size of 
this flap depends on the elasticity of skin, so it is used mainly in 
zone 4, which has high elasticity. In addition, it can be useful for 
relatively large defects. However, tension at the suture site is high, 
and a trapdoor scar can occur; thus, it is difficult to use in a curved 
surface [12,13]. Nevertheless, a trapdoor scar can be reduced by 
scar management with compression using a silicone sheet. Accord-
ingly, the slide-swing flap can be useful in zone 4, which has much 
excess tissue (Fig. 5).
 A cheek rotation flap can cover a wider defect than the other lo-
cal flaps described in this report because it moves the flap after dis-
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secting a wide area of the cheek. It should be performed by an ex-
perienced surgeon, since it requires superficial and delicate dissec-
tion in a superficial muscular aponeurotic system to avoid damage 
to the surrounding structures. It rotates horizontally in the direc-
tion from lateral to medial and inferior to superior. The length of 
cheek incision and range of undermining should be determined by 
checking whether the flap can cover the defect site at any time dur-
ing the operation. This flap can be useful, especially in zone 1 and 
2, to avoid ectropion due to vertical tension that draws the lower 
eyelid downward [10] (Fig. 6).
 We evaluated the size and depth of skin cancer with ultrasonog-
raphy before surgery. Although the cancer did not extend below 
the subcutaneous fat layer in any of our patients, we chose to re-
duce the risk of recurrence by sufficient excision involving the fas-
cia, which is considered an anatomical barrier. Furthermore, no re-
currence of cancer was detected in any of our patients, despite thor-
ough monitoring by ultrasonography for a mean of 76 weeks post-
operatively. Choosing a sufficient surgical resection margin through 
the use of frozen biopsy examinations intraoperatively and assess-
ing the invasion of tumor toward the surrounding tissue by perma-
nent biopsy postoperatively likely contributed to the lack of cancer 
recurrence by local invasion, which is a concern when the defect is 
covered by a local flap. 
 In conclusion, the anatomic classification of skin cancers and 
surgical protocols described in this report is simple and appropri-
ate for reconstruction involving the cheek. Although size of the de-
fect, skin laxity, and the relationship to adjacent structures should 
all be considered when planning reconstructive surgery, as described 
in the algorithm discussed above, local flaps can be chosen accord-
ing to the location of the cheek defect to help establish the optimal 
treatment plan. In situations when skin cancer was completely re-
sected with a wide safety margin, preferential use of the appropri-
ate flap (instead of a skin graft) based on our classification system 
resulted in satisfactory surgical outcomes, including successful de-
fect closure, aesthetic scar positioning, and minimum postopera-
tive complications.
 

PATIENT CONSENT
Patients provided written consent for the use of their images. 
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