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Summary Background: Esthetic reduction malarplasty is popular in East Asia, where a small 
and balanced facial profile is considered a desirable characteristic. Various surgical techniques 
have been applied; however, several complications can impact the bony structure and final es- 
thetic appearance. We examined the outcomes of revision malarplasty with regard to strategic 
assessments to achieve facial balance and skeletal stability. 
Methods: This retrospective study reviewed 97 patients who underwent revision malarplasty 
between December 2014 and November 2016. We analyzed the indications of revision and cat- 
egorized the patients into three surgical groups. Dual bone flap procedures utilizing new os- 
teotomies were performed to achieve a natural malar contour in certain cases. In addition, 
zygomatic arches were fixed in a lifted position to revise both bony dehiscence and soft tissue 
drooping. Postoperative results were assessed using medical records, photographs, and facial 
bone computerized tomography images. 
Results: The major reason for revision malarplasty was undercorrection that required addi- 
tional repositioning. The zygomatic body and arch with a bony gap (5–7 mm) necessitated ad- 
ditional osteotomy and repositioning to achieve zygomatic continuity and natural curvature. 
Significant bony defects and segmental resorption were addressed with reconstructive bone 
grafts. 
Conclusion: The causes of complications after malarplasty should be cautiously evaluated be- 
fore revision procedures. We categorized patients on the basis of strategic analysis considering 
reposition vector and the necessity of additional osteotomy. Unstable zygomatic segments were 
revised to obtain structural stability, and the zygomatic arch lifting technique using an intraoral 
approach can be used to achieve promising and predictable outcomes in revision malarplasty. 
© 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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ntroduction 

eduction malarplasty is performed in Asian population to 
chieve an oval face shape with a balanced profile. Re-
uction methods include shaving, resection, or setback 
rocedures followed by bony fixation to maintain the re- 
onfigured position. 1 , 2 An infracture technique without rigid 
xation has also been used to accomplish adequate re- 
uction while avoiding additional percutaneous incision. 3 

owever, the various reduction procedures can cause com- 
lications related to bony malunion or nonunion, as well as 
heek drooping. 4 , 5 

Postoperative complications can be classified into three 
ategories. First, structural problems are caused by the fail- 
re of bone union. Insecure fixation after osteotomy leads to
nexpected lateral and postero-inferior zygoma movement 
ue to masseter and temporal muscle activity. 4 , 6 Second, 
oft tissue drooping on the midface, which is common with
ging, can occur following malar reposition. 7 Third, surgi- 
al results may not meet patient expectations if there is 
iscommunication or a perceptive imbalance between the 
atient and their surgeon. Postoperative facial asymmetry 
nd the three reasons mentioned above may lead to revi-
ion surgery. 8 

Revision procedures utilizing various approaches have 
een presented, namely, bicoronal and intraoral incisions. 
he bicoronal approach provides a wide surgical field and 
nables rigid fixation on the uppermost portion of a de-
isced lateral orbital rim and zygomatic arch. 9 However, 
his method requires radical dissection and increases the 
isk of additional complications. 10 , 11 In this context, it is 
ecessary to use revision strategies involving less invasive 
pproaches. We hypothesized that a cautious preoperative 
nalysis, repositioning with regard to an optimal vector and 
igid fixation considering the action of adjacent muscles, 
ould extend the indication of the intraoral approach. The 
im of our study was to present three revision malarplasty
rocedures using an intraoral approach and their combina- 
ion and additionally to analyze postoperative results based 
n objective data. The details and outcomes of these pro-
edures are demonstrated. 

aterials and methods 

his study included 97 consecutive patients (93 females 
nd 4 males) who had undergone revision malarplasty be- 
ween December 2014 and November 2016. The average age 
t the time of surgery was 28 years (range: 20–46 years).
he investigators implemented a retrospective cohort study 
nd enrolled samples. All procedures were conducted by 
he single surgeon CH Hwang. The study was conducted in 
ccordance with the ethical standards of the 1964 Helsinki 
eclaration and its later amendments. Required informed 
onsent was obtained when recognizable patients’ data 
ere exhibited. Revision malarplasty was conducted when 
1) the bony structure was problematic, (2) patients pre- 
ented esthetic dissatisfaction, or (3) symptoms related to 
revious malarplasty had been noted. 
The patients were included in one of three therapeutic 

roups: Group 1 ( n = 36), adequate reposition using previ-
us osteotomy lines when repositioning without additional 
steotomy could result in sufficient bone-to-bone contact 
nd esthetic malar curvature; Group 2 ( n = 32), additional
steotomy medial to the previous one and repositioning 
hen bony discontinuity and unnatural malar curvature re- 
uired new osteotomies; and Group 3 ( n = 5), bone graft
fter repositioning to fill the bony gap ( Figures 1 and 2 ).
n addition, 24 patients received different procedures on 
ilateral sides and were analyzed in terms of postop-
rative symmetry. They were not included in the three
roups. 
Preoperative assessment was performed with regard to 

ach patient’s previous operation and the resulting state. 
he primary reason for revision malarplasty was analyzed 
nd categorized according to the following: (1) bony prob-
em, (2) esthetic dissatisfaction, or (3) functional abnormal- 
ty. Patients were evaluated depending on preoperative con- 
ultation, physical examination, and facial bone computed 
omography (CT) images (Dentri-S; Willmed Co. Ltd [HDX 
orp.], Seoul, Korea). Radiographic scans were examined 
sing image analyzing software (Invivo5 v5.3.4; Anatomage 
ental, San Jose, CA, USA). The combination of assessment 
ethods provided objective information and enabled opti- 
al preoperative planning. 

urgical techniques 

nder general anesthesia, 0.5% lidocaine mixed with 
pinephrine (1:100,000) was infiltrated on the vestibular 
abiobuccal groove. A 1.5-cm incision was made on the mu-
osa covering the zygomatico-maxillary buttress, and the 
eriosteum of the maxilla was dissected. After exposing the
nterolateral aspect of zygomatico-maxillary complex, fix- 
tion materials from the previous surgery, including plates, 
crews, and wires, were fully removed. 
Group 1 underwent repositioning of the malar complex 

hen previous osteotomy lines were adequate and the com-
lex was sufficiently movable. The procedure was facili- 
ated using a freer or periosteal elevator. Osteotomies were
erformed along the previous osteotomy line when bony 
alunion had hindered reposition, and undercorrection was 
ne of the indications for corrective surgery. The zygomatic
rch was placed in a lifted position, and the zygomatic arch
nd body were fixed in a sequence. 12 

Group 2 underwent conservative debridement of the fi- 
rous union if previous fixation was unstable, and a bony
ap was noted. The bony margin was trimmed with a me-
hanical burr until the healthy bone tissue was exposed.
dditional osteotomy lines were designated considering the 
alar eminence position and esthetic malar curvature, thus 
llowing both further malar repositioning and approxima- 
ion of the bony gap. At this stage, the osteotomy vector
as carefully considered because sliding of the zygomatic 
one toward the posterior zygomatic arch could lead to the
orrection of a considerable defect length (approximately 
–7 mm). Zygomatic body thickness can be utilized as a sup-
ortive source of bony contact. The additional osteotomy 
llows malar repositioning using dual zygomatic bone 
aps. 
In Group 3, autologous bone grafting was considered if

he bony gap was noticeable on the zygomatic arch or con-
iderable resorption had restricted additional osteotomy on 
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Figure 1 Patients were classified into one of the three surgical groups. Preoperative malunion and bony dehiscence were noted 
(top), and they necessitated secure fixation in the lifted position (arrow). In group 1, adequate reposition resulted in bone-to-bone 
contact and esthetic malar curvature (bottom, left). In group 2, additional osteotomy medial to the previous one and reposition 
facilitated bony coaptation and a more natural malar curvature (bottom, middle). In group 3, prominent bony gaps required bone 
grafts (arrowhead) to achieve adequate union (bottom, right). 

Figure 2 Revision malarplasty was considered when esthetic dissatisfaction, functional abnormality, and bony problems could 
be revised with corrective surgery of zygomatic complex. Patients were categorized into one of the three therapeutic groups. In 
group 1, malar repositioning could achieve satisfactory esthetic outcome. In group 2, additional osteotomy was considered for bony 
coaptation and esthetic malar curvature. In group 3, bone graft was indispensable to achieve bony alignment and union. 

 

 

 

 

 

 

 

 

 

 

 

the zygomatic body. Free bone was harvested from the
zygomatic body or the lower border of the mandible when
adjunctive mandible contouring was performed. The junc-
tion between bony segments was rigidly fixed with a 4-hole
L -shaped or X-shaped titanium mini-plate and screws. The
operative wounds were irrigated and closed with sutures
( Figure 1 ). 
Outcome analysis 

The resulting appearance and images were assessed us-
ing data sets. Photographs of antero-posterior, oblique,
and worm’s eye views were taken preoperatively and
8–16 months after surgery. CT images were used to
evaluate bony union and anthropometric dimensions. The
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Figure 3 We performed asymmetric procedures in 24 patients who presented dissimilar bony malposition on the left and right 
sides. An appropriate combination of our techniques was applied to achieve bony union and symmetric outcomes. For objective 
analysis of pre- (top) and postoperative (bottom) states, the angle between two lines was measured: Frankfort horizontal line 
(dotted line) – upper border line of the zygomatic arch (dashed line). The difference of angles on both sides was calculated, and a 
comparative analysis was performed using pre- and postoperative facial bone 3D CT images. 
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nalysis was performed with regard to three indices: (1) 
keletal stability based on bony union, (2) aesthetic im- 
rovement as evaluated by the patient, and (3) functional 
mprovement considering patient interviews and physical 
xaminations. Esthetic measurements were scored using the 
-point Global Aesthetic Improvement Scale (GAIS), which 
ses the following five scales: much improved (2), improved 
1), no change (0), worse ( −1), or much worse ( −2). The
re- and postoperative photographs for each patient were 
ompared, and responder-based improvement was defined 
s the proportion of patients with ratings of improved or
uch improved. 13 

We performed asymmetric procedures in 24 patients who 
resented with dissimilar bony malpositioning on the left 
nd right sides. An appropriate combination of our tech- 
iques, namely, repositioning only, neo-osteotomy followed 
y repositioning, and dual zygomatic bone flap method, was 
pplied to achieve bony union and symmetric outcomes. 
or objective analysis of pre- and postoperative states, 
he angle between two lines was measured on facial bone 
u  
D CT images: (Frankfort horizontal line – upper border 
ine of the zygomatic arch). The difference of the angles
n bilateral sides was calculated, and comparative analy- 
is between pre- and postoperative discrepancy was per- 
ormed using the paired t -test ( Figure 3 ). A single investi-
ator who was blinded to the surgical method performed all
easurements. 
Wilcoxon signed-rank test was used to evaluate esthetic 

nd functional improvements. Standard software was used 
or statistical analysis (SPSS for Windows v20.0; SPSS, Inc.,
hicago, IL). p -value < 0.05 was considered statistically
ignificant. 

esults 

mong the 97 patients, 93 (95.9%) were women and 4
4.1%) were men. The median operative duration was 75 min
range: 50–120 min). The median postoperative follow- 
p period was 12 months (range: 8–21 months). Previous
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Table 1 Patient demographics. 

Group 1 Group 2 Group 3 Total a 

Patients, number 36 32 5 97 
Female/male 34/2 30/2 5/0 93/4 
Age, years (range) 29 

(23–46) 
28 
(20–37) 

26 
(21–30) 

28 
(20–
46) 

Observation period, months 
(range) 

12 
(8–17) 

13 
(12–21) 

16 
(14–17) 

12 
(8–21) 

Previous operative method 
(infracture/one fixation/two 
fixation) b 

10/14/12 14/11/7 
3/2/0 

39/32/26 

Period from previous 
malarplasty to revision, months 
(range) 

26 
(8–43) 

29 
(9–47) 

22 
(12–39) 

27 
(8–47) 

a The total number of patients includes 73 in groups 1–3, and 24 of them underwent different procedures on bilateral 
sides. 
b Infracture, infracture without fixation; one fixation, single malar fixation; two fixation, two-point fixation on the 

zygomatic body and arch. 

Table 2 Preoperative assessment of presenting symptom, radiologic evaluation, and functional problems. 

Group 1 Group 2 Group 3 Total 
( n = 36) ( n = 32) ( n = 5) ( n = 73) 

Bony problem 

Malunion 21 15 4 40 
Nonunion (bony gap) 2 10 5 17 
Esthetic dissatisfaction 
Asymmetry 35 30 5 70 
Anterior undercorrection 29 27 3 59 
Arch undercorrection 16 18 4 38 
Cheek drooping 2 6 3 11 
Functional abnormality 
Headache, temporal tenderness 1 4 3 8 
Trismus 0 5 4 9 
Masticatory myofascial pain 0 5 3 8 
Movable bony segment 0 4 3 7 

Table 3 Postoperative patient evaluation for outcome analysis. 

No. of patients 
( n = 73) 

Postop. assessment 
(symptom remained) 

Improvement 
rate (%) 

Bony union 
Malunion 40 4 90 
Nonunion (bony gap) 17 0 100 
Esthetic improvement 
Asymmetry 70 4 94.3 
Anterior undercorrection 59 5 91.5 
Arch undercorrection 38 0 100 
Cheek drooping 11 2 81.8 
Functional improvement 
Headache, temporal tenderness 8 2 75 
Trismus 9 1 88.9 
Masticatory myofascial pain 8 0 100 
Movable bony segment 7 1 85.7 
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Table 4 Comparative analysis of the discrepancy in the zygomatic position us- 
ing bilateral angle measurements [Frankfort horizontal line – the upper border 
line of the zygomatic arch] ( n = 24). 

Difference between bilateral angles 

right–left 
Preoperative 7.8 °
Postoperative 1.1 °
p -value 0.004 ∗

∗ p < 0.05. 
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perative methods were analyzed using facial bone CT im- 
ges that provided information about osteotomy lines, op- 
rative technique, and bony union. With regard to the tech-
iques, 39 patients had received an infracture procedure 
ithout rigid fixation, 32 had single malar fixations on the
ygomatic body, and 26 had two-point fixations on the zy- 
omatic body and arch. The median period from previous 
alarplasty to revision procedure was 27 months (range: 
–47 months). Demographic data for each group, including 
ex, age, observation period, previous operative method, 
igure 4 A 25-year-old woman exhibited bilateral cheek drooping
sing single fixation technique 3 years before. After revision, chee
howing an esthetic profile (bottom). 
nd period from previous malarplasty to revision, exhibited 
omparable outcomes ( Table 1 ). 
Indications for revision were evaluated on the basis of

hysical examination and imaging studies. Regarding bony 
roblems, 40 patients had malunion and 17 patients showed 
ony gap with nonunion. Nonunion can be caused by exces-
ive bony resection, inadequate osteotomy vector or fix- 
tion, and adjacent muscle activities, including masseter 
nd temporalis. In accordance with esthetic assessments, 
0 patients complained about facial asymmetry, which was 
 preoperatively (top). She had received reduction malarplasty 
k drooping was improved and her mid-face became narrower 
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the major cause of esthetic dissatisfaction. Anterior under-
correction ( n = 59) and arch undercorrection ( n = 38) were
other esthetic concerns. With regard to functional aspects,
patients reported tenderness ( n = 8), trismus ( n = 9), inter-
mittent pain during mastication ( n = 8), and unstable mov-
able bony segments ( n = 7) ( Table 2 ). 

Postoperative results were evaluated with regard to
three categories: (1) bony union, (2) esthetic improvement,
and (3) functional improvement. The 40 bony malunions
and 17 nonunions were ameliorated in 90% (36/40) and
100% (17/17) of cases, respectively. Adequate bony coap-
tation was confirmed on CT images of improved cases. In
terms of esthetic improvement, asymmetry was corrected
in 94.3% (66/70) of cases. Anterior and arch undercorrec-
tions were successfully revised in 91.5% (54/59) and 100%
(38/38) of patients, respectively. Cheek drooping was im-
proved in 81.8% (9/11) of cases. As for functional prob-
lems, headache and temporal tenderness were corrected
in 75% (6/8) of cases. Trismus and masticatory myofascial
pain were reduced in 88.9% (8/9) and 100% (8/8), respec-
tively. Movable bony segment was improved in 85.7% (6/7)
of cases ( Table 3 ). All esthetic and functional issues demon-
strated significant improvement (p < 0.05). Twenty-four
patients underwent asymmetric procedures to achieve bal-
anced symmetry. The difference between bilateral sides
Figure 5 Facial bone 3D CT images of the 25-year-old woman prese
tional lateral orbital osteotomy was performed to achieve adequate 
was conducted as an adjunctive procedure. Postoperative CT image
zygomaticomaxillary complex (bottom). 
was 7.8 ° preoperatively and improved to 1.1 ° after our
combinational design and strategic procedures ( p < 0.05)
( Table 4 ). 

Complications following revision 

Complications after revision surgery were evaluated
through patient interview and physical examinations. Minor
wound infections that resolved with conservative antibiotic
treatments occurred in five patients. One major wound in-
fection occurred 2 weeks after operation and required irri-
gation and drainage. Repeated surgical procedures can com-
promise the blood supply and cause delayed wound healing
between skeletal and overlying soft tissues. Four patients
presented bony gaps on follow-up CT scans, thus necessi-
tating additional secure fixations. The pulling action of the
masseter muscle explained the dehiscence. Cautious ob-
servation for at least 2 months is necessary after revision
procedures because repeated surgeries can increase the
possibilities of bony malunion and delayed wound healing.
Paresthesia of the zygomaticofacial nerve area was noted
in 10 patients, and 8 patients recovered with conservative
management. 
nted bony nonunion with displacement (top). For revision, addi- 
malar curvature and arch lifting. Anterior segmental osteotomy 
s showed adequate bone-to-bone contact and alignment of the 
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atient 1 

 25-year-old woman presented with bilateral cheek droop- 
ng and bony nonunion on facial bone CT images. The pa-
ient had undergone reduction malarplasty with single fixa- 
ion at malar body 3 years before. For revision, additional
ateral orbital osteotomy was carried out to achieve malar 
lignment and arch lifting. The procedure resolved both 
heek drooping and undercorrection. In 8-month follow-up 
hotos, her midface was narrower and the natural cheek 
ine was preserved. In postoperative CT images, precise 
one-to-bone contact was achieved, and zygomatic arches 
ere well maintained in the lifted position ( Figures 4 
nd 5 ). 

atient 2 

 28-year-old woman had undergone reduction malarplasty 
ith infracture and shaving methods 2 years before. 
igure 6 A 28-year-old woman revealed cheek drooping preoperati
ure and shaving methods 2 years before. After revision, cheek dro
bottom). 
acial bone CT images showed nonunion at the malar body.
he requested further narrowing of her face. For revision,
rimming of the margin and reposition were conducted for
ony alignment. At the 16-month follow-up visit, her mid-
ace showed a narrow contour and the natural cheek line
as preserved on oblique view. In postoperative CT images,
ony union was noted after revision procedures and zygo-
atic arches were well maintained ( Figures 6 and 7 ). 

atient 3 

 30-year-old woman presented with a wide midface and
evere cheek drooping with exaggerated malar highlights. 
he had undergone a malar reduction using the infracture
echnique 3 years before. Additional osteotomy between 
he lateral orbital rim and previous osteotomy line was per-
ormed to achieve an esthetic contour. Bone flap segments 
ere realigned and fixed with a mini-plate and screws. At
he 8-month follow-up visit, the midface was narrower with
vely (top). She had received reduction malarplasty with infrac- 
oping was improved and the natural cheek line was preserved 
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Figure 7 Facial bone CT images of the 28-year-old woman presented a bony gap on the malar body (top). For revision, trimming of 
the margin and reposition were conducted for bony alignment and further narrowing. Genioplasty was performed simultaneously. 
In postoperative CT images, bony union was evident and zygomatic arches were well maintained (bottom). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a balanced profile and soft tissue drooping was improved.
Precise bone-to-bone contact was noted on postoperative
facial bone CT views ( Figures 8 and 9 ). 

Discussion 

Esthetic preferences of an oval face with a dolichocephalic
contour have led to refining procedures to achieve balanced
facial profiles. The trait accounts for the creation of var-
ious reduction malarplasty techniques that have been fre-
quently applied in recent years. Diverse methods have been
introduced for reduction malarplasty, including an L -shaped
osteotomy using an intraoral approach, limited preauricular
incisional access, zygomatic arch reduction through multi-
ple osteotomies, rotational techniques, and boomerang os-
teotomy. 1 , 3 , 14–20 Such modifications have gradually evolved
and resulted in effective reduction of the zygoma; however,
their frequent implementation led to subsequent complica-
tions related to the zygomaticomaxillary complex and an
undesirable facial appearance. 

Baek et al. pointed out several morbidities and disadvan-
tages when reduction procedures were applied inappropri-
ately. 4 Unfavorable outcomes such as an aged and gloomy
appearance can occur when excessive reduction has been
performed or if the superior vector was not considered
during repositioning. There may be nonunion or inferolat-
eral displacement of the zygomaticomaxillary complex with
masseter muscle action. Cheek ptosis has been noted as a
major complication of the infracture method when it was
implemented without a direct approach to the zygomatico-
maxillary complex. It involves osteotomy on the malar body
with maximal protrusion, which is followed by narrowing of
the malar complex with manual infracture. The malar com-
plex being repositioned requires adequate support to main-
tain stability against adjacent mobile structures, namely,
the masseter muscle and overlying soft tissue. However,
previous studies using the method have advocated malar re-
duction procedures without sufficient fixation on the zygo-
matic body and arch. 3 , 21 

We categorized clinical cases into three groups with re-
gard to the bony displacement, malunion or nonunion, and
applicable revision methods: (1) zygomatic displacement
without a significant bony gap that can be treated with se-
cure fixation following reposition, but an osteotomy adja-
cent to previous one can be necessary if esthetic undercor-
rection is an indication; (2) additional osteotomy medial to
the previous one and postero-superior repositioning that can
lead to a dual zygomatic bone flap procedure; and (3) repo-
sitioning to a more natural position and bone graft can be



331 

Figure 8 A 30-year-old woman showed severe cheek ptosis with wide mid-face (top). She had undergone reduction malarplasty 
using the infracture technique 3 years before and requested further narrowing of her face. After revision, cheek ptosis was improved 
and her mid-face became narrower showing a balanced profile (bottom). 
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erformed to fill the bony gap. For group 1, the procedure
ocuses on restoring the malar position into the lifted site 
f reduction was sufficient with the previous procedure. Se- 
ure fixation using an arch-first and body-later sequence is 
rucial to avoid recurrence. 
In group 2, an additional osteotomy line should be cau- 

iously designed to achieve a balanced facial profile, malar 
urvature, and adequate fixation. Our oblique osteotomy, 
eading in the postero-superior direction, enables poste- 
ior sliding of the bony complex and can overcome a small
mount of bony gap. Furthermore, an additional osteotomy 
etween the lateral orbital rim and previous osteotomy can 
ead to natural malar curvature, hence mimicking a barrel- 
tave osteotomy. 22 Additional osteotomy is considered when 
alar reposition utilizing the previous osteotomy results in 
n awkward image or abrupt contour changes. Nonethe- 
ess, osteotomy position and direction should be carefully 
elected because the zygomaticomaxillary complex under- 
oing revision already has reduced amount and shorter hor- 
zontal length. Excessive osteotomy can result in bony re- 
orption and necrotic sequelae of segments. 
In the dual zygomatic bone flap procedure, bony seg-
ents (anterior, intermediate, and posterior pieces) are 
xed using an L - or X-shaped mini-plate and screws. The
tability of multiple segments depends on both rigid fixation
nd wedge-shaped osteotomies. Wedge-shaped bone pieces 
esemble stones in a masonry arch, and the center one is
he keystone of the structure. Osteotomy angle and vector
hould be considered cautiously to achieve stability in the fi-
al result because the anterior zygomatic arch sustains most
f the masseter muscle strength. 6 , 23–27 In addition, sliding of
he zygomatic bone toward the posterior zygomatic arch fa-
ilitates natural zygomatic curvature and bone-to-bone con- 
act. 
In group 3, a bone graft is considered when the bony de-

ect is too large to be filled with repositioning of the malar
omplex or when esthetic repositioning has necessitated a 
one graft. The amount of bony defect is measured, and
one pieces are harvested from the zygomatic body during
rimming procedures. The lower border of the mandible can
e an alternative donor site when mandible contouring is 
erformed as an adjunctive procedure. 
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Figure 9 Facial bone CT images of the 30-year-old woman presented prominent malar body (top). In revision procedures, addi- 
tional osteotomies were followed by reposition toward medial and superior vector. Mandibular contouring and genioplasty were 
conducted simultaneously. Postoperative CT images demonstrated adequate bone-to-bone contact and zygomatic arches in the 
lifted position (bottom). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strategic approach is crucial in preoperative planning
for revision malarplasty. 8 Surgeons should consider bony re-
alignment, additional osteotomy, or bone graft to avoid fur-
ther complications. The amount of bony gap, osteotomy
design, and graft donor site are evaluated cautiously. Our
strategic categorization can be beneficial for surgical prepa-
ration in advance ( Figure 2 ). 

For secure malar suspension in the revised position, a
coronal incision has been suggested for accurate reconfig-
uring and rigid fixation. 9 The advantages of this technique
include a wide surgical field that allows direct visualiza-
tion, adequate removal of interposed soft tissues, and ac-
curate fixation of the malar complex. However, the coro-
nal approach requires radical dissection and increases the
risk of complications such as excessive bleeding, injury to
the temporal branch of the facial nerve, and temporal de-
pression due to temporal fat pad atrophy. 10 , 28 In this con-
text, an alternative approach should be considered if ade-
quate reconfiguring and fixation can be achieved. 29 The in-
traoral approach enables direct visualization of the malar
complex including the malar highlight and sufficient reposi-
tioning using sawing or osteotomy procedures. 30 The tech-
nique is commonly utilized in repositioning malarplasty and
for open reduction of zygomaticomaxillary fractures. 31 , 32 

However, technical challenges to expose the entire complex
undergoing reposition and osteotomy lines have been noted
as a disadvantage. 11 , 33 Nonetheless, our preoperative cate-
gorization, cautious consideration of the repositioning vec-
tor; and secure fixation of the lateral orbital rim, zygo-
matic body, and arch continuum enabled adequate correc-
tion in most cases requiring revision. The strategic approach
widens the surgical indication for the intraoral approach. 

A recent study has demonstrated postoperative compli-
cations related to reduction malarplasty using an intraoral
approach. Major disadvantages included transient sensory
weakness, cheek drooping, nonunion, asymmetry, restricted
mouth opening, uncontrolled bleeding, and facial nerve in-
jury in the meta-analysis. 7 Nonetheless, cautious preopera-
tive planning and strategic selection of the operative meth-
ods could achieve predictable outcomes using an intraoral
approach. Furthermore, the complications are still possible
even when a coronal incision is applied. Considerable care
must be taken when choosing an approach for revision re-
duction malarplasty. 

Asymmetry of bilateral zygoma was noted in 95.9% pa-
tients (70/73) ( Table 2 ) and has been presented in litera-
ture. 7 , 8 It is a major complication in the esthetic regard,
showing awkward images. We compared pre- and postop-
erative angle discrepancy, using Frankfort horizontal line
and upper border line of the zygomatic arch for objective
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nalysis ( Figure 3 ). Maxillozygional anthropometric land- 
arks were presented to measure upper and midface, al- 
hough adequate position of the zygomatic arch has not 
een studied. 34 Further, anatomical studies of horizontal 
nd vertical arch dimensions can be beneficial to achieve 
n esthetic standard of the midface. 
There are limitations of our strategic revision techniques 

ecause excessive bony loss requiring structural reconstruc- 
ion necessitates visualization of the entire zygomaticomax- 
llary complex. The coronal approach should be considered 
hen extensive bony resorption has destroyed the bony con- 
inuum including the lateral orbital rim and zygomatic arch 
nd body. 9 Secure fixation on the damaged upper border 
sing harvested calvarial bone is crucial for restoring bony 
omplex impairments. In outcome analysis, 3D face scanner 
ystems can be utilized for craniomaxillofacial imaging. 35 

hey are advantageous in measuring facial depth and shape. 
ur imaging device was not equipped with 3D face scan and
ould not evaluate facial surface. Further analysis can be 
ossible using up-to-date imaging tools. 

onclusion 

he reasons for dissatisfaction with the original surgery 
hould be carefully evaluated before revision malarplasty. 
e performed strategic analysis to categorize patients con- 
idering the reposition vector and the need for additional 
steotomy. Intraoperatively, unstable zygomatic segments 
hould be carefully manipulated to obtain structural stabil- 
ty. The zygomatic arch lifting technique can be used in re-
ision malarplasty using an intraoral approach to achieve 
ccurate and predictable outcomes. 
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