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Abstract
BACKGROUND 
Hemifacial microsomia (HFM) is the second most common craniofacial congenital 
anomaly following cleft lip and palate. Because of the various phenotypic spectra 
and the severity of the deformity, a wide range of treatment approaches have 
been proposed. Recently, the surgery-first approach (SFA) was introduced to treat 
mild to moderate HFM, and it yielded a balanced facial appearance. The SFA not 
only promotes rapid improvement in facial aesthetics but also considerably 
reduces the overall treatment time.

CASE SUMMARY 
A female patient, aged 25 years old, sought orthodontic treatment with the chief 
complaint of dental and facial asymmetry. After a comprehensive physical 
examination and imaging analysis were performed, the patient was diagnosed 
with mild HFM that was primarily attributed to unilateral abnormal development 
of the maxilla-mandibular. The SFA was carried out to correct the skeletal 
deformity. The palatal suture was used as the midline of the maxilla in the 
surgical plan to center the maxilla, and the chin was also properly positioned to 
obtain a relatively symmetrical facial appearance. Four weeks after the surgery, 
the patient was referred for postsurgical orthodontics to decompensate the 
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dentition and stabilize the occlusion. After 20 mo of treatment, all orthodontic 
appliances were removed. The posttreatment photographs of the patient and her 
smile confirmed good aesthetic and occlusal results.

CONCLUSION 
Mild HFM can be corrected by SFA, which not only promotes rapid improvement 
in facial aesthetics but also considerably reduces the overall treatment time.

Key Words: Hemifacial microsomia; Skeletal deformity; Surgery-first approach; 
Orthodontics; Orthognathics; Case report

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Hemifacial microsomia (HFM) is the second most common craniofacial 
congenital anomaly following cleft lip and palate. Recently, the surgery-first approach 
(SFA) was introduced to treat mild to moderate HFM, promote rapid improvement in 
facial aesthetics and reduce the overall treatment time. When presurgical orthodontics 
information on the underlying skeletal deformity is not available, careful treatment 
planning and strong collaborations between skilled orthodontists and surgeons are 
needed to predict accurately surgical skeletal movement and postsurgical tooth 
movement after SFA. This case report presents a successful SFA in a patient with mild 
HFM. The treatment outcome confirmed a balanced facial appearance.

Citation: Song JY, Yang H, He X, Gao S, Wu GM, Hu M, Zhang Y. Surgery-first for a patient 
with mild hemifacial microsomia: A case report and review of literature. World J Clin Cases 
2021; 9(1): 148-162
URL: https://www.wjgnet.com/2307-8960/full/v9/i1/148.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i1.148

INTRODUCTION
Hemifacial microsomia (HFM) is the second most common craniofacial congenital 
anomaly following cleft lip and palate. It is characterized by a developmental defect in 
any structure of the first and second pharyngeal arch leading to predominantly 
asymmetric hypoplasia of their derivatives, characterized by unilateral maxilla-
mandibular hypoplasia and facial asymmetry. In addition to maxilla-mandibular 
anomalies, this condition also involves underdevelopment of the ear, zygoma, 
temporal bone and the associated musculature and soft tissues[1-4].

Kearns et al[5] hypothesized that abnormal mandibular growth is the earliest skeletal 
manifestation and plays a vital role in progressive deformity, which provided the 
rationale for treatments focused on lengthening the mandible. For adults after pubertal 
growth, mandibular hypoplasia and facial asymmetry can be corrected by combined 
orthodontic-orthognathic treatment. Conventional three-stage orthodontic-
orthognathic treatment, which includes presurgical orthodontics, orthognathic surgery 
and postsurgical orthodontics, is well established and used in most cases to correct 
skeletal deformities[6]. However, one drawback of conventional orthodontic-
orthognathic treatment is that long-term presurgical treatment typically worsens the 
facial appearance and exacerbates malocclusion, which further antagonizes HFM 
patients, whose abnormal facial appearance may have already influenced their 
psychological health and social interaction[7-9].

Recently, the surgery-first approach (SFA) has attracted a great deal of interest 
because it corrects skeletal deformities early and is followed by orthodontic treatments 
to align, level and stabilize the occlusion[10-12]. This approach promotes rapid 
improvement in facial aesthetics and leads to psychosocial benefits, especially for 
HMF patients. In addition, some scholars have demonstrated a large reduction in the 
total treatment time, by as much as 50%, by using the SFA[13,14]. Without presurgical 
orthodontic information on the true underlying skeletal deformity, positioning the jaw 
properly without compromising the surgical results is very challenging for surgeons to 
perform, especially in HMF patients with complex dentofacial deformities, which 
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require careful treatment planning and strong collaborations between skilled 
orthodontists and surgeons to predict accurately the surgical skeletal movement and 
postsurgical tooth movement.

This case report presents a successful SFA with the combination of temporary 
miniscrew anchorage devices performed in a patient with mild HFM.

CASE PRESENTATION
Chief complaints
A female patient, aged 25 years old, sought orthodontic treatment with the chief 
complaint of dental and facial asymmetry (Figures 1 and 2).

History of present illness
She had no systemic diseases.

History of past illness
She had an aesthetic injection in her right chin and no other significant medical 
histories and denied a genetic history.

Personal and family history
She had no family history.

Physical examination
Pretreatment frontal face evaluation showed an asymmetrical face with the right side 
larger than the left, the chin shifted to the left, and pronounced inclination of the 
occlusal plane. The two pupils were also not on the same horizontal line (Figure 1). 
The intraoral examination showed a more than full-cusp class III molar relationship 
and crossbites in the left posterior region (Figure 2). The maxillary right second molar 
was congenitally missing, and the right second mandibular molar had a serious defect 
in the dental hard tissues. The maxillary midline was diverted to the right by 4 mm, 
the mandibular midline was shifted to the left by 6 mm, and there was a marked 
inclination of the maxillary occlusal plane.

Laboratory examinations
The analysis of study casts showed an overjet of -0.15 to 2.48 mm and crowding in the 
maxillary and mandibular anterior (Table 1, Figure 3A). The anterior Bolton index was 
83%, and the overall Bolton index was 96% (17 was absent, Table 1).

Imaging examinations
The panoramic radiograph indicated the absence of tooth 17 and mild alveolar 
absorption in the whole dentition (Figure 4). The lateral cephalometric analysis 
indicated a skeletal class III relationship (ANB, 1.9°; Wits appraisal, -5.7°) (Figure 4A, 
Table 2). Ricketts’ frontal cephalometric analysis (Table 3) showed skeletal asymmetry 
of the mandible and mandibular dental asymmetry (Figure 4B). The functional 
examination showed no signs of temporomandibular joint (TMJ) disorder, but the 
mandible deflected to the left when the jaw was opened (Figure 5). The cone beam 
computed tomography (CBCT) image analysis of facial asymmetry (Figure 6) showed 
that both the frontal and lateral ramal inclinations and the mandibular body length 
were larger on the right side than on the left side, which contributed to the mandibular 
deviation toward the left (Figure 4B). Not only was mandible asymmetry present, but 
the bilateral orbital, zygomatic and maxilla were also asymmetrically developed. There 
were no obvious symptoms in her ear.

MULTIDISCIPLINARY EXPERT CONSULTATION
Zhang Y, PhD, Lecturer, Department of Orthodontics, Hospital of Stomatology, Jilin 
University
Considering the severely inclined occlusal plane and facial asymmetry, combined 
orthodontic-orthognathic treatment was a valid approach to achieve an ideal treatment 
outcome.

Conventional orthodontic-orthognathic treatment includes three phases: (1) 
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Table 1 The analysis of initial study casts

Bolton analysis

Anterior Bolton analysis Overall Bolton analysis

Maxillary 6 width 40.78 Maxillary 12 width 84.80

Mandibular 6 width 33.81 Mandibular 12 width 81.07

Ratio 0.83 Ratio 0.96

Overbite/Overjet Pretreatment Posttreament

21-Overjet 1.68 2.27

11-Overjet 2.48 2.47

12-Overjet 1.87 2.25

22-Overjet -0.15 2.01

Arch width Pretreatment Posttreament

The upper arch width of 3-3 33.66 33.86

The lower arch width of 3-3 24.30 26.44

The upper arch width of 6-6 52.63 50.85

The lower arch width of 6-6 48.78 47.56

Presurgical orthodontics to decompensate the dentition to increase the magnitude of 
surgical correction; (2) Orthognathic surgery to correct the skeletal deformity; and (3) 
Postsurgical orthodontics to finish and detail the occlusion. However, one drawback is 
that the time-consuming presurgical orthodontic treatment typically worsens the facial 
appearance and exacerbates the malocclusion, which does not resolve the patient’s 
chief complaint.

The SFA corrects the skeletal deformity early and is followed by postsurgical 
orthodontics to decompensate the dentition and stabilize the occlusion. This approach 
promotes rapid improvement in facial aesthetics and considerably reduces the overall 
treatment time. When presurgical orthodontics is not performed to decompensate the 
dentition and identify the true underlying skeletal deformity, incorporating 
decompensation movements of the dentition into surgical planning requires strong 
collaborations between skilled orthodontists and surgeons to predict accurately the 
surgical skeletal movement and postsurgical tooth movement.

Wu GM, Chief Physician, Plastic Aesthetic Center, Hospital of Stomatology, Jilin 
University
Based on comprehensive examinations and analyses, including cephalometric analysis, 
dental cast predictions, and surgical simulations on profile images of the patient that 
were performed on imaging software (Dolphin Imaging and Management Solutions, 
Chatsworth, CA, United States), it was determined that the treatment plan should 
include a LeFort 1 osteotomy to advance and move the maxilla clockwise, a bilateral 
sagittal split ramus osteotomy to create a differential setback and coordination of the 
maxilla to correct the facial asymmetry and the skeletal deformity and postsurgical 
orthodontics to obtain a stable occlusion.

FINAL DIAGNOSIS
The patient was diagnosed with the following: (1) Mild HFM that was primarily 
attributed to unilateral abnormal development of the maxilla and mandible in three 
dimensions; (2) A congenitally missing tooth (17); (3) Two teeth with microdontia (12 
and 22); and (4) Chronic periodontitis.

TREATMENT
After considering the two treatment alternatives (conventional orthodontic-
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Table 2 Cephalometric analysis at pretreatment and posttreatment

Pretreatment Posttreatment Norm ± SD

Skeletal

SNA (°) 86.6 86.9 82.0 ± 3.5

SNB (°) 84.7 83.0 80.9 ± 3.4

ANB (°) 1.9 3.9 1.6 ± 1.5

Pog-NB (mm) 0.9 2.0 3.0 ± 1.7

FMA (°) 23.0 35.7 22.9 ± 4.5

Wits (°) -5.7 -3.8 -1.0 ± 1.0

S-Go/N-Me 69 65.8 65.0 ± 4.0

Y-Axis (°) 65.5 67.1 67.0 ± 5.5

MP-SN (°) 30.8 35.7 33.0 ± 6.0

Dental

U1-NA (mm) 2.8 2.7 4.3 ± 2.7

U1-NA (°) 17.2 17.4 22.8 ± 5.7

L1-NB (mm) 3.8 5.2 4.0 ± 1.8

L1-NB (°) 21.7 35 25.3 ± 6.0

U1-SN (°) 103.8 102.4 103.1 ± 5.5

IMPA (°) 86.2 96.3 95.0 ± 7.0

FMIA (°) 70.8 56.2 65.7 ± 8.5

S: Sella; N: Nasion; A: A-point; B: B point; SNA: Sella-nasion-A point; SNB: Sella-nasion-B point; ANB: A point-nasion-B point; FMA: Angle between 
mandibular plane and Frankfort horizontal plane; MP-SN: Angle between mandibular plane and sella-nasion plane; NA: Nasion-A point plane; NB: 
Nasion-B point plane; IMPA: Lower incisor mandibular plane angle; FMIA: Lower incisor Frankfort horizontal plane angle; SD: Standard deviation.

orthognathic treatment and the SFA), the authors and the patient decided on the SFA: 
Two-jaw surgery followed by postsurgical orthodontics for decompensation to achieve 
a proper incisor inclination and stable occlusion. After the initial phase of the 
periodontal treatment, preadjusted 0.022-0.028-in brackets (DamonTM Q Standardized 
Torque, Ormco Corporation, Orange, CA, United States) were directly bonded to all 
teeth (except 47) 1 wk before surgery, with initial 0.014-in nickel-titanium archwires in 
both arches. Both orthodontists and surgeons participated in the surgical plan to 
predict accurately the surgical skeletal movement and postsurgical tooth movement.

It is worth mentioning that we used the palatal suture as the midline of the maxilla 
to center the maxilla. Then, the maxillary movement was expected to advance by 1.5 
mm and drift to the left by 2 mm, leading to 2 mm of impaction on the right side and 2 
mm of extrusion on the left side. Although the postsurgery dental midline can divert 
to the left (without presurgical orthodontics being performed to decompensate the 
dentition) (Figure 3B), the maxilla was located in the center of the craniofacial area, 
which contributed the same nasolabial sulcus depth on both sides and a balanced 
facial appearance. A self-tapping miniscrew (MB105-1.6×11×7.3, Ningbo Cibei Medical 
Treatment Appliance Co. Ltd., Cixi, China) was placed behind the roots of the 
maxillary first molar on the labial side in surgery to retract with strong anchorage and 
to coordinate the midline in postsurgical orthodontics. The mandible was moved back 
by 3 mm on the left and 9 mm on the right, and the chin was placed in the middle. 
Considering the asymmetry of the height of the mandibular body and the mandibular 
angle, curved mandibular angle osteotomy and contour repair of the edge of the 
mandible were also carried out to correct the skeletal asymmetry. Rigid fixation was 
used in the maxilla and the mandible without any intermaxillary fixation.

Four weeks after the operation, the patient was referred back to the clinic to begin 
her postsurgery orthodontic treatment. The postsurgery face evaluation showed a 
symmetrical facial appearance and a straight profile. The intraoral examination 
showed a dental class II occlusal relationship with 6 mm of overjet (Figure 7). 
Orthodontic alignment and leveling of the maxillary and mandibular dental arches 
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Table 3 Frontal cephalometric analysis at pretreatment and posttreatment

Pretreatment Posttreatment Norm ± SD

Maxillo-Mandibular relationships

Frontal convexity, left (mm) 16.9 13.9 11.9 ± 2.5

Frontal convexity, right (mm) 11.1 12.0 11.9 ± 2.5

Maxillo-Mandi Midline (mm) -14.3 0.7 0.0 ± 2.0

Skeletal/Dental

Occlusal plane tilt -4.9 -0.4 0.0 ± 2.0

Molar to jaw, left (mm) 10.3 11.0 13.1 ± 1.7

Molar to jaw, right (mm) 8.0 11.2 13.1 ± 1.7

Denture to jaw midline (mm) -1.5 0.2 0.0 ± 1.5

Deep skeletal structure

Maxillary width (mm) 62.3 62.4 64.1 ± 3.0

Mandibular width (mm) 85.6 81.5 81.3 ± 3.0

Facial width (mm) 129.0 128.8 124.7 ± 3.0

SD: Standard deviation.

Figure 1  Pretreatment facial photographs.

were performed with 0.014-in, 0.016-in, 0.016-0.022-in and 0.018-0.025-in superelastic 
NiTi wires. To expand the upper arch and coordinate with the lower arch, the 
inclinations of the posterior maxillary teeth, especially on the right side, were corrected 
by individual twists in the stainless-steel arches (lingual root torque) to allow the teeth 
to be properly positioned relative to the jaws. We used 0.019-0.025-in stainless steel 
wires for finishing and detailing (Figure 8). All brackets and miniscrews were 
debonded and removed at 20 mo, and the patient was referred to restore 36 and 47. 
Considering the patient’s lightly tetracycline stained teeth and the abnormal maxillary 
lateral incisor, she was also referred for aesthetic restoration with ceramic veneer in the 
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Figure 2  Pretreatment oral photographs.

Figure 3 The study casts. A: Pretreatment study casts; B: Designed postsurgical study casts; C: Posttreatment study casts.

maxilla and mandibular anterior region. Hawley retainers were designed to prevent 
the recurrence of the deformity.

OUTCOME AND FOLLOW-UP
The posttreatment photographs of the patient confirmed good aesthetic and occlusal 
results (Figures 9 and 10). The cephalometric analysis (Figure 11, Tables 2 and 3) and 
the superimposition (Figure 12) showed significant improvement in the soft and hard 
tissues. The panoramic radiograph confirmed parallel root positioning (Figure 11C). 
The facial asymmetry analysis performed by CBCT showed that both the source and 
magnitude of the deviations were corrected (Figure 6). The CBCT image of the TMJ 
showed no significant change in the condylar region after treatment (Figure 5).
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Figure 4 Initial radiograph. A: Lateral cephalometric radiograph; B: Posteroanterior radiograph; C: Panoramic radiograph.

Figure 5 Cone beam computed tomography image of the temporomandibular joint. A: Pretreatment; B: Posttreatment.

DISCUSSION
HFM is a complex form of dysmorphogenesis with a wide range of clinical 
presentations in terms of severity[4]. Although the exact etiology of HFM has not yet 
been determined, Kearns et al[5] hypothesized that abnormal mandibular growth is the 
earliest skeletal manifestation and plays a vital role in progressive deformity. When 
mandibular growth is restricted, vertical growth of the midface also diminishes, 
causing a tilted maxillary occlusal plane and asymmetry of the zygomatic and orbital 
regions. The Pruzansky-Kaban classification includes three mandibular types that are 
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Figure 6  Three-dimensional image of facial asymmetry generated from cone beam computed tomography and facial asymmetry 
analysis.

distinguished based on the degree of mandibular hypoplasia and the positions of the 
TMJ and glenoid fossa: Type I (normally shaped but small in size), type II (hypoplastic 
or malformed, and sometimes malpositioned) and type III (the TMJ, ramus, and 
glenoid fossa are absent)[15-17]. For mild and moderate HFM adult patients, the aim of 
treatment is to correct the asymmetries in both the maxilla and the mandible. 
Combined orthodontic-orthognathic treatment was the approach used to achieve the 
above objectives.

Recently, the SFA was introduced to overcome some of the limitations of 
conventional orthodontic-orthognathic treatment for mild to moderate HFM. It is well 
documented that HMF patients typically suffer from low confidence and even self-
contempt[18,19]. Some of them are eager to improve their facial aesthetics and want to 
prevent the progressive deterioration of their facial appearance that can occur with 
presurgical orthodontics. A meta-analysis on the impact of the SFA indicated that SFA 
can immediately and persistently contribute to better oral health-related quality of life 
in patients with dentofacial deformities[20]. The SFA not only promotes rapid 
improvement in facial appearance but also considerably reduces the overall treatment 
time by eliminating the time-consuming presurgical orthodontic stage and facilitating 
tooth movement after surgery. The phenomenon of increased mobility of the teeth 
after orthognathic surgery has been attributed to the regional acceleratory 
phenomenon (RAP).

The RAP is a physiologic process that involves a decrease in regional bone density 
and accelerated bone turnover, causing fast tissue reorganization and healing[21]. 
Several mechanisms have been proposed for the osteopenic effect in the RAP[22-24]. Liou 
et al[13] demonstrated that the level of serum C-terminal telopeptide of type I collagen (a 
candidate marker to detect the activities of osteoclasts) significantly increased in the 
first week to the third month postoperatively and that the serum alkaline phosphatase 
(an enzyme for bone formation and associated with osteoblasts) increased in the first 
to fourth month postoperatively, which indicated a transient burst of bone remodeling 
and turnover activities after orthognathic surgery. The SFA takes advantage  of this 3-4 
mo golden window for the most time-consuming stage: Alignment, leveling and 
decompensation, thus considerably reducing the overall treatment time[13].

Although the SFA provides several positive aspects, developing accurate designs of 
skeletal movement and incorporating decompensation movements of the dentition 
into surgical planning are the keys to successful treatment. Previous studies have 
suggested that the correction of mandibular asymmetry is the key to the treatment of 



Song JY et al. Hemifacial microsomia

WJCC https://www.wjgnet.com 157 January 6, 2021 Volume 9 Issue 1

Figure 7  Facial and intraoral photographs at the first visit after surgery.

facial asymmetry[25-28]. However, maxilla asymmetry (the difference between the two 
sides of maxilla height and the deviation of middle palatal suture) is also related to the 
inclination of the occlusal plane and the difference in the nasolabial sulcus depth on 
both sides. Thus, the correction of the maxillary deviation is also important for patients 
with skeletal asymmetry, especially for HFM patients who have complex three-
dimensional craniomaxillary deformities[29]. For the patient in our study, we used the 
palatal suture as the midline of the maxilla to center the maxilla. Considering the 
deviation in the palatal suture, we shifted the maxilla to the left by 2 mm to align the 
middle palatal suture with the midline of the craniofacial suture, which may 
contribute the same nasolabial sulcus depth on both sides and a balanced facial 
appearance. Shifting of the maxilla may make the central upper dental midline move 
to the left, which is due to a lack of presurgical orthodontic decompensation to align 
the midlines of the upper dentition and the maxilla. Then, a miniscrew was placed 
behind the roots of the maxillary first molar on the labial side to retract with strong 
anchorage and to align the midlines in postsurgical orthodontics. The CBCT image 
analysis of facial asymmetry showed that the height of the right maxilla is higher than 
that of the left maxilla. We created impaction by 2 mm on the right side and extrusion 
by 2 mm on the left side to correct the inclination of the occlusal plane. The movement 
of the mandible was also planned according to the CBCT analysis of facial asymmetry 
to correct the skeletal deformity and to obtain a balanced facial appearance.

In addition to correcting the skeletal deformities, obtaining a balanced soft-tissue 
appearance is also important in these HFM patients. Previous discussions in the 
literature regarding facial symmetry are associated with facial attractiveness, and the 
chin is the most striking feature related to facial asymmetry[30,31]. Therefore, facial 
asymmetry is usually defined by the extent of soft-tissue menton deviation from the 
midsagittal reference midline[32]. Typically, the midsagittal reference midline is defined 
as a line perpendicular to the pupillary line[33]. However, considering the 
asymmetrically developed orbital and zygomatic bones in these hemifacial hypoplasia 
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Figure 8  The process of orthodontic treatment.

patients, we cannot completely correct these patients' facial asymmetry. It was difficult 
to place the chin of this patient in the proper position to attain a symmetrical and 
balanced facial appearance. For this patient, we used the line between the point of 
nasion of soft tissue and the point of subnasale as the facial reference midline to locate 
her chin. Although the soft-tissue menton was not consistent with the line 
perpendicular to the pupillary line, the final results confirm a relatively symmetrical 
facial appearance.

CONCLUSION
With collaborations between skilled orthodontists and surgeons, mild HFM can be 
corrected by the SFA. The SFA promotes rapid improvement in facial aesthetics and 
considerably reduces the overall treatment time.

It is worth mentioning that we used the palatal suture as the midline of the maxilla 
in the surgical plan to center the maxilla and obtain a balanced facial appearance.

In these HMF patients with complex dentofacial deformities, placing the chin in the 
proper position is important for obtaining a relatively symmetrical facial appearance.
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Figure 9  Final facial photographs.

Figure 10  Final intraoral photographs.
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Figure 11  Final radiograph. A: Lateral cephalometric radiograph; B: Posteroanterior radiograph; C: Panoramic radiograph.

Figure 12  Tracing and superimposition of cephalograms at pretreatment (red) and posttreatment (blue). A: Cranial base superimposition to 
evaluate surgical changes in bone and soft tissues on lateral cephalogram; B: Maxillary superimposition on lateral cephalogram; C: Mandibular superimposition to 
evaluate tooth movement, extrusion and incisor repositioning on lateral cephalogram; D: Tracing and superimposition of posteroanterior cephalograms at 
pretreatment (red) and posttreatment (blue).
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