
Journal of Plastic, Reconstructive & Aesthetic Surgery (2019) 72, 2041–2048 

Transverse facial cleft (macrostomia) 

repair: Modification of a traditional 

technique 

Lian Zhou 

a , 1 , ∗, Hongping Zhu 

b , 1 , Dianyin Shi a , Dongni Ren 

c , 
Yingqiu Cui d , Jizhi Zhao 

a , Yingzi Hou 

a , Tao Xu 

e , f 

a Department of Stomatology, Peking Union Medical College Hospital, CAMS and PUMC, Beijing 100730, 
China 
b Department of Oral and Maxillofacial Surgery, Peking University School of Stomatology, Beijing 100081, 
China 
c Medprin Regenerative Medical Technologies Co., Ltd., Guangzhou, Guangdong 510663, China 
d Guangzhou Women and Children’s Medical Center, Guangzhou Medical University, Guangzhou, 
Guangdong 510120, China 
e Department of Mechanical Engineering, Biomanufacturing Center, Tsinghua University, Beijing 100084, 
China 
f Department of Precision Medicine and Healthcare, Tsinghua-Berkeley Shenzhen Institute, Shenzhen 

518055, China 

Received 6 July 2018; accepted 18 August 2019 

KEYWORDS 

Transverse facial cleft; 
Commissure; 
Anatomy structure; 
Extent of difference 
scale 

Summary Objective: Outcomes from surgical repair of transverse facial cleft (macrostomia) 
may not be very satisfactory when conventional methods are used to position the oral commis- 
sure to be repaired. To improve patient outcomes, we developed a modified oral commissure 
positioning and reconstruction method for transverse facial cleft repair. 
Method: In the modified positioning method, the oral commissure at the abnormal side was 
positioned precisely and reconstructed by a combination of two conventional methods, namely, 
the distance measurement method and the anatomical charateristics method. The function of 
the orbicularis oris muscle was preserved. Postoperative surgical scar score and oral commis- 
sure symmetry score were determined and compared between patients and healthy controls. 
The scores ranged from one to five, with one representing the best and five indicating the worst 
results. 
Results: Nine patients aged 4–31 months (7 girls) underwent the modified transverse facial cleft 
repair surgery. All the patients had unilateral transverse facial cleft with or without microsomia 
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and/or complete cleft lip. The patients were followed up for one to five years. Although average 
surgical scar scores of patients (close-mouth: 1.8 ± 0.8, range: 1.0–2.8; open-mouth: 1.8 ± 0.9, 
range 1.0–3.6) remained significantly higher ( P < 0.05) than those of the healthy controls ( N = 8, 
close-mouth 1.1 ± 0.4, range: 1.0–1.4, open-mouth: 1.1 ± 0.3, range: 1.0–1.2) 6 months after 
the surgery, their average close-mouth oral commissure symmetry score (1.9 ± 0.7, range: 
1.6–2.8) was similar ( P = 0.381) to those of the healthy controls (1.8 ± 0.8, range: 1.0–2.6). 
Conclusions: The modified procedure appears to lead to promising long-term benefit on restor- 
ing oral commissure symmetry. 
© 2019 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Transverse facial cleft, also called macrostomia, which is in-
cluded in Tessier 7 facial cleft, is a typical feature of cranio-
facial microsomia. 1 The prevalence of transverse facial cleft
is approximately 1:80,000 to 1:300,000 live births. 2 , 3 Trans-
verse facial cleft can be either unilateral or bilateral. Se-
vere transverse facial cleft often presents a cleft from the
corner of the mouth to the ear and can involve the cheek-
bone or the temporal bone. The key factors for a successful
transverse facial cleft repair include precisely positioning
the oral commissure, restoring the symmetry of the lower
1/3 of the face, reconstructing the orbicularis oris muscle,
and maximally reducing surgical scar. 

For unilateral transverse facial cleft, two methods are
frequently used to position the oral commissure at the ab-
normal side: (1) measuring the distance from the normal
oral commissure to the peak of Cupid’s bow or the midpoint
and using the distance as the reference to position the ab-
normal oral commissure (distance measurement method); 4–7 

(2) using anatomical characteristics of oral commissure as
the reference (anatomical characteristics method). 8 , 9 The
two conventional methods for oral commissure positioning
are simple and have been commonly used. However, each
conventional method has some limitations. For the distance
measurement method, the anatomical characteristics of
oral commissure and the surrounding tissues are not taken
into consideration when the commissure is rebuilt. For the
anatomical characteristics method, the reference distance
of the normal side is often not used. Therefore, the use of
the conventional commissure positioning methods may lead
to unsatisfactory surgical outcomes such as inaccurate com-
missure positioning and abnormal commissure shape. To the
best of our knowledge, a combination of the two methods,
which appears reasonable and may overcome the limitations
of each method, has not yet been explored. The current
study serves to fill this gap. We developed a modified oral
commissure positioning and reconstruction method for uni-
lateral transverse facial cleft repair. Herein, we present the
modified oral commissure positioning method and the surgi-
cal outcomes from the modified procedure. 

Patients and methods 

Study design and patients 

This was a retrospective observational study. Clinical
records of consecutive patients ( N = 9, 7 girls) undergo-
ing transverse facial cleft repair between January 2012
and December 2016 in the Department of Stomatology of
the Peking Union Medical College Hospital (PUMCH) were
reviewed. The study protocol was approved by the Insti-
tutional Review Board (IRB) of the PUMCH (Approval No.
S-K338). Patients undergoing the modified procedure for
transverse facial cleft repair in PUMCH were included in the
analysis. A total of 8 healthy controls (4 girls and 4 boys)
were included. Written informed consent was obtained from
the parent of every patient. 

Modified oral commissure positioning procedure 

for unilateral transverse facial cleft repair 

All the operations were performed by the senior sur-
geon Dr. Lian Zhou. The modified procedure was based on
the anatomical characteristics of the normal commissure
( Figure 1 ). We considered the commissure as a stretchable
fossa structure but not a simple flat point ( Figure 1 (A)).
We first used a marker pen to label the external contour
line of the normal oral commissural fossa at close-mouth
( Figure 1 (B)). The outermost point of the fossa was con-
sidered as the outer oral commissure position (point B in
Figure 1 (B)). At the open-mouth position, the fossa struc-
ture was stretched so that the labeled area transformed
into a curve starting from the upper vermilion border (point
A in Figure 1 (C)) to the lower vermilion border (point C in
Figure 1 (C)). When we examined the curve closely, it was
surprisingly found that the upper and lower vermilion bor-
der lines did not intersect at point B; instead, the border
lines extended to buccal mucosa and intersected at another
point (point D in Figure 1 (D)) several millimeters from point
B. We considered point D as the inner oral commissure. In
fact, the stretched fossa structure became a fan-shaped
area (A → B → C → D, Figure 1 (D)). This fan-shaped area was
then used as the reference area to reconstruct the oral com-
missure at the abnormal side. 

The diagram of the modified oral commissure position-
ing and surgical procedure is displayed in Figure 2 . During
unilateral transverse facial cleft repair surgery, the mouth
was opened to the maximal position. We first labeled the
normal commissural area A → B → C → D as shown in the il-
lustration in Figure 1 , and then we determined the corre-
sponding A’, B’, C’, and D’ points on the abnormal side
(the shaded area in Figure 2 (A)). The positions of the A’
and C’ points were critical for determining the location of
the anticipated new commissure, and both points were the
vermilion-mucosal junctions of the abnormal side. The dis-
tance from point A to the peak of the Cupid’s bow on the
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Figure 1 Normal Commissure. (A) Normal commissural fossa at close-mouse. (B) External contour line of a normal oral commissural 
fossa structure at close-mouth was labeled using a marker pen. Point B is the outermost point. (C) The labeled fossa structure was 
stretched into a curve at open-mouse. The curve is from point A on the upper vermilion border to point C on the lower vermilion 
border. (D) Point D is the inner commissure position. A → B → C → D is a fan-shaped commissural area. 
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ealthy side should be equal to the distance from point A’
o the peak of the Cupid’s bow on the abnormal side. A much
igger fan-shaped area A’ → B’ → C’ → D’ was observed on the
bnormal side. Subsequently, we used the normal commis- 
ural area as the reference to develop the repair strategy
n the abnormal side ( Figure 2 (B)). Briefly, we first deter-
ined the b point by measuring the same distance of A’ → b
n the curve A’ → C’ as the distance of A → B on the normal
ide (A’ → b = A → B). Similarly, the b’ point was determined
y measuring the same distance of C’ → b’ as the distance
rom the C → B on the normal side (C’ → b’ = C → B). We then
sed the same strategy to determine the d and d’ points on
he abnormal side. The distance of d → A’ is equal to the dis-
ance of D → A on the normal side (d → A’ = D → A), and the
istance of d’ → C’ is equal to the distance of D → C on the
ormal side (d’ → C’ = D → C). During the operation, the ex-
ra tissue on the abnormal side, which is the shaded area
n Figure 2 (B), was removed. After the orbicularis oris mus-
les on the cleft side were dissected, the mucosa margin
’-d and D’-d’ was first aligned and sutured. Reconstruction 
f the mimetic muscles, including the orbicularis oris mus- 
le at the cleft site, was the key to the success of the re-
air surgery. The detached muscle area, which was noticed 
requently around the cleft side ( Figure 2 (C)), was rebuilt.
he dissected orbicularis oris muscles on the cleft side were 
laced side by side from lateral to medial and sutured. The
uturing of the muscle should be ended near the position 
f the anticipated commissure but never beyond that posi- 
ion. Finally, the cutaneous triangle of A’ → d → b and that
f C’ → d’ → b’ were sutured. The combined area of the tri-
ngles surrounded by A’ → d → b and C’ → d’ → b’ was approx-
mately equal to the area of the fan-shaped A → B → C → D
n the normal side. Z-plasty with short arms was used only
hen the cleft was beyond the nasolabial fold, and linear
uture was used for the cases with cleft not reaching the
asolabial fold. Figure 2 (D) illustrates the result after the
epair surgery. 

urgical outcome evaluation 

hotos showing oral commissures, upper and lower lips, and 
he surrounding areas including the surgical scar were col- 
ected on the day when sutures were removed (T1), and the
ay of follow-up at postoperative 1–6 months (T2), and ≥ 6 
onths (T3). Photos at T3, which represent long-term post- 
perative recovery, were compared with photos of children 
ith healthy oral commissures. Five resident surgeons, who 
ere blinded to patient clinical and surgical data, reviewed
he photos and graded the surgical scar and oral commis-
ure symmetry following the grading criteria described in 
able 1 . 

tatistical analysis 

he scores of surgical scar and oral commissure symmetry
f the modified technique group (T3) were compared with
hose of the healthy control using the Fisher’s least signifi-
ant difference (LSD) test. P < 0.05 was considered statis-
ically significant. 

esults 

eneral clinical data 

ine patients underwent the modified unilateral transverse 
acial cleft repair procedure. Their age was 4–31 months,
nd the median age was 9 months ( Table 2 ). The majority of
hem were girls (77.8%, 7/9). All the patients had unilateral
ransverse facial cleft; four were accompanied with micro- 
omia; one was accompanied with ipsilateral complete cleft 
ip and palate. Of the 9 patients, 3 received Z-plasty cuta-
eous closure and 6 received linear cutaneous closure. The
atients were followed up for one to five years, and the me-
ian follow-up time was 4 years ( Table 2 ). Healthy control
roup included 8 children (4 boys and 4 girls) with an aver-
ge age of 12.9 ± 6.6 months. 

urgical outcomes 

urgical scar scores of both close-mouth and open-mouth 
t T1 (day of suture removal), T2 (day of short-term follow-
p), and T3 (day of long-term follow-up) decreased progres-
ively ( Figure 3 (A)), suggesting surgical scars alleviated con-
inuously after the repair surgery. Nevertheless, the average 
urgical scar score of both close-mouth (1.8 ± 0.8, range:
.0–2.8) and open-mouth (1.8 ± 0.9, range 1.0–3.6) at T3
emained significantly higher ( P < 0.05) than those of the
ealthy controls ( N = 8, close-mouth 1.1 ± 0.4, range: 1.0–
.4, open-mouth: 1.1 ± 0.3, range: 1.0–1.2, Figure 3 (A)).
lthough the average symmetry score of open-mouth at T3
as significantly higher ( P < 0.05) in patients (2.3 ± 1.0,
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Figure 2 Modified surgical procedure for transverse facial cleft repair. (A) Diagram of the characterization of the 3D anatomical 
characteristics of oral commissure. (B) The shaded area was removed from the abnormal side. (C) The facial muscles at the abnormal 
side were reconstructed. (D) Result after the repair surgery. 
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Table 1 Grading criteria for surgical scar and oral commissure symmetry. 22 

Grade Surgical scar Oral commissure symmetry 

1 Excellent Barely visible scar Complete symmetry 
2 Good Tiny scar that does not affect facial 

appearance 
Good symmetry, but one side looks a little 
unnatural 

3 Fair Visible scar that barely affects facial 
appearance 

Acceptable asymmetry, and the repaired 
commissure can be identified easily 

4 Poor Obvious scar that affects facial appearance Asymmetry, and the position of the repaired 
commissure is obviously shifted 

5 Very poor Very obvious scar that adversely affects facial 
appearance 

Extremely asymmetry, and the position of the 
repaired commissure is completely shifted 

Figure 3 Surgical scar score and symmetry grade. Fisher’s least significant difference (LSD) test was used compare the T3 group 
versus the healthy control group. 
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ange: 1.6–4.0) than in healthy controls (1.4 ± 0.5, range: 
.0–2.0, Figure 3 (B)), the average close-mouth oral com- 
issure symmetry score at T3 was similar ( P = 0.381) in
atients (1.9 ± 0.7, range: 1.6–2.8) and the healthy con- 
rols (1.8 ± 0.8, range: 1.0–2.6, Figure 3 (B)). Representa- 
ive photos before and after the surgery of a patient with
ight transverse facial cleft are illustrated in Figure 4 . Pho-
os of the patients with the highest scores of linear scar or
-plasty scar are displayed in Figure 5 . 

iscussion 

e used a modified oral commissure positioning and re- 
onstruction method to repair a unilateral transverse fa- 
ial cleft on 9 patients. Our results showed that the mod-
fied procedure resulted in significant long-term benefit in 
ral commissure symmetry. The close-mouth oral commis- 
ure symmetry 6 months after the surgery was similar be-
ween the patients and healthy controls, although the sur-
ical scar remained relatively apparent. Our technique is 
ifferent from the previously reported methods in terms of
ommissure positioning and reconstruction. 
Some surgeons consider a commissure as a single point,

nd thus, they often use the distance between the nor-
al commissure and the peak of Cupid’s bow or the
idpoint to determine the position of the anticipated com-
issure. 4–7 Some other surgeons take the anatomical char- 
cteristics of the surrounding tissues of commissures into 
onsideration when positioning a new commissure. They 
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Figure 4 Photos of a representative patient. Photos of a representative patient underwent transverse facial cleft repair at differ- 
ent stages: (A) Before surgery; (B) T1 stage; (C) T2 stage; (D)–(H) T3 stage. 

Figure 5 Photos of patients with the highest scores of linear scar or Z-plasty scar. The photo of the patient with the highest score 
for the linear scar was taken two years after the surgery, wherein the patient’s complete unilateral cleft of the lip and palate 
was repaired. The photo of the patient with the highest score for the Z-plasty scar was taken 7 months after the surgery; Z-plasty 
technique was used because the cleft was beyond the nasolabial fold. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

believe a commissure is the converging site of upper and
lower vermilion-mucosal junction on the vermilion bor-
der. 8 , 9 Our method combined both concepts. We first de-
termined the position of the new commissure on the upper
and lower vermilion border using the anatomical character-
istics method and then verified the position by using the
distance from point A to the peak of Cupid’s bow on the
normal side as a reference. It is crucial to correctly position
the anticipated commissure for satisfactory outcomes from
transverse facial cleft repair. 

On the basis of literature review, we summarized three
oral commissure reconstruction methods: (1) using superi-
orly or inferiorly based vermilion flaps transpose to the op-
posite lip to form the neocommissure (triangle or rectangu-
lar shape), 4 , 5 , 10–14 (2) end-to-end anastomosis of the upper
and lower vermilion, 3 , 7 , 8 and (3) placing other types of skin
flaps between the upper and lower vermilion. 6 , 9 , 15–17 Our
method belongs to the third category. Onizuka described
the outermost edge of the upper and lower lip vermilion
as two small opposing triangles that appear to be noncon-
tiguous with the mouth closed. 15 In our clinical practice, we
found that the upper and lower vermilion border line did not
intersect at the external oral commissure, and they actu-
ally intersected at the internal oral commissure. The exter-
nal and internal oral commissure was in a fan-shaped area
when the mouth opened. This fan-shaped area may be “the
triangular extension of skin” as Boo-Chai has mentioned. 3 

On both normal and abnormal sides, we observed the fan-
shaped area. On the normal side, the A, C, and D positions
were the three apexes of the fan-shaped area; on the abnor-
mal side, the A’, C’, and D’ points defined the fan-shaped
area. We then used the fan-shaped area on the normal side
as the reference to measure the tissues to be removed from
the abnormal side. The long-term outcomes, especially
oral commissure symmetry, from our modified method were
satisfactory. 

Kajiwaka et al. used the end-to-end anastomosis method
for oral commissure reconstruction. 7 However, both the



Transverse facial cleft (macrostomia) repair 2047 

Table 2 General clinical and surgical data. 

Characteristics Modified repair 
N = 9 

Age (months) 
Min–Max 4–31 
Median 9 
Mean (SD) 15.2 (11.7) 

Sex (male/female) 2/7 

Diagnosis 
Right macrostomia, n (%) 2 (22.2) 
Right macrostomia + microsomia, n (%) 3 (33.3) 
Left macrostomia, n (%) 2 (22.2) 
Left macrostomia + microsomia, n (%) 1 (11.1) 
Complete clefts in the lip, alveolar, and 
palate and left macrostomia + 

microsomia, n (%) 

1 (11.1) 

Surgical procedure 
Repair only, n (%) 4 (44.4) 
Repair + Z-plasty, n (%) 2 (22.2) 
Repair + Z-plasty + preauricular tag 
removal, n (%) 

1 (11.1) 

Repair + preauricular tag removal, n (%) 2 (22.2) 

Follow-up (years) 
Min–Max 1–5 
Median 4 
Mean (SD) 3.1 (1.5) 
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ermilion flap method and the end-to-end anastomosis 
ethod fail to consider the fan-shaped area between the 
pper and lower vermilion, which represents the unique 
atural physiological and anatomical characteristics of the 
ral commissure area. In previous studies that demon- 
trated the placement of other types of skin flaps between
he upper and lower vermilion to reconstruct oral commis- 
ure, the surgeons did not measure the size of the triangle
kin flaps; instead, they determined by using their experi- 
nce to determine the size. We used the size of the fan-
haped area of the normal side as a reference to determine
he size of the skin flap on the reconstruction side. 
Orbicularis oris muscle reconstruction is critical for 

estoring commissure function and improving appearance. 
hen the modiolus is disrupted, there is unopposed action 
f the risorius, depressor anguli oris, and depressor labii 
nferioris muscles on the lower cleft margin. May and col- 
eagues have suggested that closing the orbicularis oris mus- 
le could restore muscular balance and prevent inferior dis- 
lacement of the commissure. 18 Rogers believed the medi- 
lly directed force produced by the orbicularis oris muscle 
t the commissure may directly oppose the lateral contrac- 
ile force of the scar. 4 Previous reports recommended es- 
ablishing a natural overhang by suturing the muscle bundle 
f the upper lip over that of the lower lip. 5 , 7 , 19 Although we
id not find it necessary in our practice, we strongly recom-
ended that the end point of orbicularis oris muscle closure 
hould not go beyond the position of the anticipated oral
ommissure. 
Linear cutaneous closure is a simple way to repair trans-

erse facial cleft. However, it may cause lateral migration 
f the oral commissure with hypertrophic scarring and con-
racture. 7 , 8 , 13 Several nonlinear closure methods have been 
sed, such as Z-plasty, W-plasty, and double Z-plasty. 3 , 7 , 20–22 

owever, some studies indicated that the nonlinear closure 
ethods might result in more obvious scar than linear clo-
ure. 6 , 15 , 17 We performed linear closure on 6 patients and
-plasty closure on 3 patients, and we did not find signif-
cant differences in scar score between linear and nonlin-
ar closure. Although patients’ scores of surgical scar were
ignificantly higher than those of the healthy controls 6
onths after the surgery, the scars were small and may
ot substantially affect facial appearance. In addition, we 
id not observe any scar contracture-associated commissure 
isposition. 
Previous studies evaluated postoperative outcomes by 

omparing the distance from the commissure to the peak
f Cupid’s bow of cleft side versus the unaffected side. 4 

hree-dimensional images were used for postoperative out- 
omes evaluation of macrostomia patients, which mainly fo- 
used on the distance measurement as well. 23 We think that
verall oral commissure esthetics should also be evaluated. 
hus, we adopted the extent of difference scale, which
as often used to assess the facial characteristics of chil-
ren with cleft lip, to evaluate the status of postoperative
car and symmetry at different time points. 24 Up to 60% of
atients with hemifacial microsomia have transverse facial 
left. 25 Of the 9 children in the current study, 4 had com-
ined hemifacial microsomia. We found that patients with 
ombined hemifacial microsomia showed poorer facial sym- 
etry than patients with isolated transverse facial cleft. 

onclusions 

e developed a modified oral commissure positioning and 
econstruction method for unilateral transverse facial cleft 
epair. The anatomical characteristics of oral commissure 
nd measurement methods were combined to position the 
nticipated oral commissure. The modified procedure led 
o promising long-term benefit on restoring oral commissure 
ymmetry. 
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