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1 | INTRODUCTION

Micrognathia usually occurs due to congenital cra-
niofacial anomalies, including Pierre Robin sequence,
Treacher Collins syndrome, and hemifacial microsomia.
Airway obstruction in the neonatal period caused by se-
vere micrognathia requires early treatment.! In infants
with micrognathia due to Pierre Robin sequence, manage-
ment of airway obstruction may require tracheos,tomy.2
Biatobrzeska et al. reported that distraction osteogenesis
(DO) in early infancy is an alternative to avoid trache-
ostomy. Even if there are no breathing problems when
awake, the patient may have airway obstruction during

Key Clinical Message: Distraction osteogenesis (DO) of the mandible is often
performed at a young age, and there are few reports after age 30, as in this case.
The Hybrid MMF used in this case was useful in that it allowed correction of fine

Abstract: DO is often performed in young patients with a high capability of oste-
ogenesis. We performed distraction surgery for a 35-year-old man who had severe
micrognathia with serious sleep apnea syndrome. Four years postoperatively,
suitable occlusion and improvement of apnea were observed.
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sleep. In addition to airway obstruction, micrognathia
causes masticatory and speech disorders due to occlusal
insufficiency. Moreover, since facial aesthetics are se-
verely compromised, skeletal improvement is required.!
Many studies have reported on surgery for micrognathia
and the application of DO for severe micrognathia.’®
However, surgical treatment for micrognathia is usu-
ally indicated for younger patients because preoperative
treatment, such as orthodontic treatment, is often started
at an early age and is completed by adulthood. Hence,
DO is mainly performed in teenagers or young adults.*
We report the case of a patient with mandibular mi-
crognathia and sleep apnea who underwent DO.
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2 | CASE HISTORY
A 35-year-old man was referred to our department with
a chief complaint of micrognathia. The patient had no
specific general history, and facial examination revealed
severe mandibular retrognathia without asymmetry
(Figure 1A,B). No other facial morphological abnormali-
ties (e.g., auricular deformities) were observed. Intraoral
examination revealed labial inclination of the upper and
lower anterior teeth. An open bite was observed from the
right to the left canine with an overbite of —7mm and an
overjet of 10mm (Figure 1C,D). A panoramic radiograph
showed hypoplasia of the bilateral mandibular condyles,
and the condyles deviated from the mandibular fossae
(Figure 1E). Cephalometric radiographs showed severe
upper airway stenosis (Figure 1F), and computed tomog-
raphy showed hypoplasia of the bilateral mandibular
condyles and shortening of the rami. The patient's Apnea
Hypopnea Index (AHI) was 62.9, which was a therapeutic
indication for sleep apnea syndrome (SAS). Orthognathic
treatment with mandibular distraction was planned to im-
prove aesthetics and treat SAS.

Owing to the incisor inclination, the amount of man-
dibular advancement required was >20 mm.

Approximately lyear after the initiation of ortho-
dontic treatment, an extension device was surgically im-
planted. A skin incision was made in the submandibular
region and the mandible was visualized. An osteotomy
was performed at the planned site using an ultrasonic
bone scalpel. Mandibular Zurich Pediatric Ramus
Distractors (25mm advancement type, KLS Martin)
were fitted so that the direction of mandibular extension
and maxillary occlusal plane were as parallel as possi-
ble. A rotation screw rod was placed outside because
the oral cavity was very narrow. No incision was made
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intraorally. After 5days of rest, distraction was started by
rotating the device twice a day to achieve 1 mm distrac-
tion. A mandibular extension of 25mm was completed
in 25days. During the distraction period, a Smart Lock
Hybrid Maxillomandibular Fixation (Hybrid MMF) de-
vice (Stryker) was used for rigid fixation because of the
high risk of tooth extrusion when using a multi-bracket
appliance for occlusal guidance. Because the Hybrid
MMF has many ridges, elastic was used to adjust the di-
rection of distraction. No signs of infection or severe pain
were observed during distraction (Figure 2). One month
after DO, the rotation screw rod was cut and the skin
wound was sutured. Occlusal guidance was continued
for 6 months using Hybrid MMF. Six months postoper-
atively, the sleep apnea test was repeated, and the AHI
decreased to 6.5. The distraction device was removed
lyear postoperatively because there were no signs of
relapse or change in molar occlusion. Simultaneously,
a genioplasty was performed to improve aesthetics. The
distracted area was completely ossified. No changes in
the condylar position or signs of relapse were observed
4years after distraction (Figure 3).

3 | DISCUSSION

Micrognathia is one of the most common congenital fa-
cial deformities and is the main sign of Pierre Robin se-
quence.! Extremely small mandibles are easily diagnosed
visually soon after birth, and treatment may be initiated
early.2 However, in the present case, no syndrome or other
disorder related to micrognathia was diagnosed in child-
hood. The patient was short (148cm) and underweight
(45kg), compared with the average adult Japanese male
(age, 30-39), whose height and weight, according to the
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FIGURE 1
visit. (A, B) Extraoral photographs (facial

Findings at the initial

view): Severe mandibular retrognathia.
(C, D) Intraoral photograph: An open bite.
(E) Panoramic radiograph: Hypoplasia

of the bilateral mandibular condyles

and deviation of the condyle from the
mandibular fossa. (F) Cephalometric
radiograph: Severe upper airway stenosis.
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FIGURE 2 Attached mandibular
distraction and Hybrid MMF. (A)
Panoramic radiograph: Immediately after
DO, no obvious osteosclerotic lesions. (B)
Cephalometric radiograph: The mandible
is moved anteriorly. (C, D) Intraoral
photographs: Hybrid MMF attached.

FIGURE 3
distraction. (A, B) Extraoral photographs

Findings 4 years after

(facial view): Mandibular retrognathia
has been corrected. (C, D): Intraoral
photograph: No signs of relapse or change
in molar occlusion. (E) Panoramic
radiograph: Osteosclerotic lesions are
observed. (F) Cephalometric radiograph:
Upper airway stenosis has been resolved.

National Health and Nutrition Survey (2018), Ministry of
Health, Labor and Welfare, Japan, are 172.2+6.1cm and
71.0 +£12.3kg, respectively. Therefore, this very severe mi-
crognathia could most likely be an effect of some systemic
disease.

DO was introduced in the 1960s and was used for or-
thopedic surgery, such as in short-limbed dwarfism.’
McCarthy et al. first applied DO in dentistry in 1992 to
lengthen mandibles in children.® Since then, many oro-
facial cases have been reported. DO has been used to alle-
viate mandibular hypoplasia and asymmetry, hemifacial
microsomia, Goldenhar's syndrome, maxillary arch-width
discrepancy, and severe midface deficiency.”” Mandibular
retrognathia leads to glossoptosis, airway obstruction,
and obstructive SAS at an early age. Some children
with severe airway obstruction need early mandibular
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advancement.">!1%! Severe SAS was present in this case,
and significant improvement was achieved with DO.
Thus, DO is effective in treating SAS not only in young
patients but also in adults.

DO is often performed in children, teenagers, and
young adults, who have a high ability for osteogenesis."'*
Although DO in adults has been reported,*'*'” only two
patients were aged >30years: a 65-year-old man with uni-
lateral distraction'® and a 34-year-old man with bilateral
mandibular DO using an intraoral tooth-borne device.*
The small number of adult cases might be due to the con-
cern regarding whether sufficient bone would be formed
by DO, and because DO is usually performed at a younger
age, as treatment for micrognathia begins in childhood.
However, it was possible to perform a 25-mm-long DO
even after 35years of age. To the best of our knowledge,
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this is the first case of bilateral mandibular DO in a patient
aged >35years.

DO has some limitations, including infection of the
surgical site and distractor, long hospitalization, and
relapse.'® A high mandibular-plane angle is reported to
be the major etiological factor contributing to postoper-
ative skeletal 1‘elapse.19 Larger advancements (>10mm)
are associated with an increased risk of relapse due to
perimandibular soft-tissue tension.?*”* In contrast, DO
has been reported to have a lower incidence of relapse,
bone compression, and bone resorption than osteotomy,
which involves a single bone movement. Moreover,
many studies have reported that mandibular advance-
ment >10mm is possible using DO accompanied by
simultaneous expansion of the functional soft tissue ma-
trix, including blood vessels, nerves, muscles, skin, mu-
cosa, fascia, ligaments, cartilage, and periosteum.lg’zo’24
In our case, we determined a high risk of relapse after
mandibular advancement using sagittal split ramus os-
teotomy because of condylar hypoplasia, deviation from
the mandibular fossa, and advancement >20 mm. A pre-
vious study reported that relapse after DO is likely to
occur within 6 months postoperatively.®® In this case, no
relapse of the mandibular bone occurred after 4years
postoperatively, and good occlusion and aesthetics were
achieved.

Before performing orthognathic surgery, the amount
of movement is commonly examined using preoperative
simulation, and orthodontic treatment is performed first
to stabilize the occlusion.?® However, it is difficult to ac-
curately predict the final occlusal position in DO due to
the direction of occlusal guidance and the possibility of
retroversion. Therefore, a technique that allows exten-
sion to the exact planned position as far as possible must
be used.

Occlusal guidance is usually performed using a multi-
bracket orthodontic appliance with intermaxillary elas-
tics, and a fixation source is often sought on the teeth.?’
However, in teeth with periodontitis, strongly tilted axes,
or extrusion, using the tooth as a fixation source for oc-
clusal guidance causes extrusion, which exacerbates the
tooth condition.”’” An intermaxillary fixation screw is
frequently used to avoid these complications.”® However,
since a large number of intermaxillary fixation screws
cannot be implanted, the direction of guidance is also
limited. In this case, Hybrid MMF was selected as a de-
vice that would not put a burden on the teeth and would
allow detailed adjustment of the guidance direction.
Particularly in this case, we checked the attachment site
and strength of the elastics daily and attempted to extend
the mandible in the appropriate direction. Consequently,
no dislocation or posterior deviation of the condylar head
was observed.

4 | CONCLUSIONS

We performed a distraction surgery for a 35-year-old man
with severe micrognathia and serious SAS. Four years
postoperatively, a favorable occlusion and improvement of
apnea were observed. Even at 35years of age, DO as long as
25mm was possible. Hybrid MMF was useful in allowing
fine directional correction and long duration of stability in
DO.

AUTHOR CONTRIBUTIONS

Katsuhisa Sekido: Resources; writing — original draft.
KUMIKO FUJIWARA: Resources; supervision; writing
- review and editing. Hidetake Tachinami: Visualization.
Shuichi Imaue: Visualization; writing - review and edit-
ing. Keishi Hanashiro: Resources. Makoto Noguchi:
Supervision.

ACKNOWLEDGMENTS

We would like to thank Professor Naoya Arai (Department
of Oral and Maxillofacial Surgery, Mie University,
Mie, Japan) and Dr. Mikiko Chikagawa (Chikagawa
Orthodontic Clinic, Toyama, Japan) for the support of the
treatment.

FUNDING INFORMATION
The authors received no funding for this manuscript.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest associated
with this manuscript.

DATA AVAILABILITY STATEMENT
All data generated or analyzed during this study are in-
cluded in the published article.

CONSENT

Written informed consent was obtained from the patient
for the publication of this case report including all patient
data.

ORCID

Katsuhisa Sekido (® https://orcid.
org/0000-0002-9858-5961

Kumiko Fujiwara @ https://orcid.

0rg/0000-0001-9158-4141
Hidetake Tachinami © https://orcid.
org/0000-0001-9255-6863

REFERENCES
1. Miloro M. Mandibular distraction osteogenesis for pediatric
airway management. J Oral Maxillofac Surg. 2010;68(7):1512-
1523. d0i:10.1016/j.joms.2009.09.099


https://orcid.org/0000-0002-9858-5961
https://orcid.org/0000-0002-9858-5961
https://orcid.org/0000-0002-9858-5961
https://orcid.org/0000-0001-9158-4141
https://orcid.org/0000-0001-9158-4141
https://orcid.org/0000-0001-9158-4141
https://orcid.org/0000-0001-9255-6863
https://orcid.org/0000-0001-9255-6863
https://orcid.org/0000-0001-9255-6863
https://doi.org//10.1016/j.joms.2009.09.099

SEKIDO ET AL.

10.

11.

12.

13.

14.

15.

16.

Kalantarian ~B. Mandibular  distraction
in neonates: a strategy to avoid tracheostomy. Plast
Reconstr ~ Surg.  2002;109(3):896-904;  discussion ~ 905.
doi:10.1097/00006534-200203000-00011

Molina F, Ortiz MF. Mandibular elongation and remod-
eling by distraction: a farewell to major osteotomies.
Plast Reconstr Surg. 1995;96(4):825-840; discussion 841.
doi:10.1097/00006534-199509001-00010

Ayoub AF, Richardson W, Barbenel JC. Mandibular elonga-
tion by automatic distraction osteogenesis: the first applica-
tion in humans. Br J Oral Maxillofac Surg. 2005;43(4):324-328.
doi:10.1016/j.bjoms.2005.02.008

Millesi-Schobel GA, Millesi W, Glaser C, Watzinger F, Klug C,
Ewers R. The L-shaped osteotomy for vertical callus distrac-
tion in the molar region of the mandible: a technical note. J
Craniomaxillofac ~ Surg.  2000;28(3):176-180.  doi:10.1054/
jcms.2000.0136

McCarthy JG, Schreiber J, Karp N, Thorne CH, Grayson
BH. Lengthening the human mandible by gradual dis-
traction. Plast Reconstr Surg. 1992;89(1):1-8; discussion 9.
doi:10.1097/00006534-199289010-00001

Polley JW, Figueroa AA. Distraction osteogenesis: its ap-
plication in severe mandibular deformities in hemifa-
cial microsomia. J Craniofac Surg. 1997;8(5):422-430.
doi:10.1097/00001665-199708050-00017

Balaji SM. Change of lip and occlusal cant after simultaneous
maxillary and mandibular distraction osteogenesis in hemi-
facial microsomia. J Maxillofac Oral Surg. 2010;9(4):344-349.
doi:10.1007/812663-010-0157-x

Pluijmers BI, Caron CJ, Dunaway DJ, Wolvius EB, Koudstaal MJ.
Mandibular reconstruction in the growing patient with unilateral
craniofacial microsomia: a systematic review. IntJ Oral Maxillofac
Surg. 2014;43(3):286-295. doi:10.1016/j.ijom.2013.11.001

Sher AE.MechanismsofairwayobstructioninRobinsequence:im-
plications for treatment. Cleft Palate CraniofacJ. 1992;29(3):224-
231. doi:10.1597/1545-1569_1992_029_0224_moaoir_2.3.co_2
Burstein FD, Williams JK. Mandibular distraction osteogenesis
in Pierre Robin sequence: application of a new internal single-
stage resorbable device. Plast Reconstr Surg. 2005;115(1):61-67;
discussion 68. doi:10.1097/01.PRS.0000145794.01442.64
Mehrotra D, Howladar D, Bhutia DP. Simultaneous maxillo-
mandibular distraction osteogenesis in hemifacial microsomia:
report of 7 cases. J Oral Biol Craniofac Res. 2017;7(2):147-152.
doi:10.1016/j.jobcr.2017.04.009

Shehata EAA, Medra AMM. Modified bimaxillary distrac-
tion osteogenesis: a technique to correct facial asymmetry.
Br J Oral Maxillofac Surg. 2007;45(6):471-477. doi:10.1016/j.
bjoms.2006.10.017

Corega C, Corega M, Bidciut M, et al. Bimaxillary distraction
osteogenesis-an effective approach for the transverse jaw dis-
crepancies in adults. Chirurgia (Bucur). 2010;105(4):571-575.
Goldwaser BR, Papadaki ME, Kaban LB, Troulis MJ. Automated
continuous mandibular distraction osteogenesis: review of
the literature. J Oral Maxillofac Surg. 2012;70(2):407-416.
doi:10.1016/j.joms.2011.01.042

El-Bialy TH, Razdolsky Y, Kravitz ND, Dessner S, Elgazzar
RF. Long-term results of bilateral mandibular distraction os-
teogenesis using an intraoral tooth-borne device in adult class
II patients. Int J Oral Maxillofac Surg. 2013;42(11):1446-1453.
doi:10.1016/j.ijom.2013.05.004

Denny A,

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

N 50f5
Clinical Case Reports —Wl LEY

Chattopadhyay D, Vathulya M, Jayaprakash PA, Kapoor A.
Outcome analysis of biplanar mandibular distraction in
adults. Arch Craniofac Surg. 2021;22(1):45-51. doi:10.7181/
acfs.2020.00535

Cho BC, Kyung HM. Distraction osteogenesis of the hypoplastic
midface using a rigid external distraction system: the results of a
one- to six-year follow-up. Plast Reconstr Surg. 2006;118(5):1201-
1212. d0i:10.1097/01.prs.0000243563.43421.0b

Mobarak KA, Espeland L, Krogstad O, Lyberg T. Mandibular
advancement surgery in high-angle and low-angle class
II patients: different long-term skeletal responses. Am J
Orthod Dentofacial Orthop. 2001;119(4):368-381. doi:10.1067/
mod.2001.110983

Van Strijen PJ, Breuning KH, Becking AG, Tuinzing DB. Stability
after distraction osteogenesis to lengthen the mandible: results
in 50 patients. J Oral Maxillofac Surg. 2004;62(3):304-307.
doi:10.1016/j.joms.2003.02.003

Schreuder WH, Jansma J, Bierman MW], Vissink A.
Distraction osteogenesis versus bilateral sagittal split osteot-
omy for advancement of the retrognathic mandible: a review
of the literature. Int J Oral Maxillofac Surg. 2007;36(2):103-110.
doi:10.1016/j.ijom.2006.12.002

Biatobrzeska A, Dowgierd K. Mandibular sagittal split oste-
otomy vs mandibular distraction osteogenesis in treatment
of non-syndromic skeletal class II patients. Pol Ann Med.
2016;23(1):21-25. doi:10.1016/j.poamed.2015.12.004

Rossini G, Vinci B, Rizzo R, Pinho TMD, Deregibus A.
Mandibular distraction osteogenesis: a systematic review
of stability and the effects on hard and soft tissues. Int J
Oral Maxillofac Surg. 2016;45(11):1438-1444. doi:10.1016/j.
ijom.2016.08.012

Dolce C, van Sickels JE, Bays RA, Rugh JD. Skeletal stability
after mandibular advancement with rigid versus wire fixation.
J Oral Maxillofac Surg. 2000;58(11):1219-1227; discussion 1227.
doi:10.1053/joms.2000.16617

Harada K, Sato M, Omura K. Long-term maxillomandibu-
lar skeletal and dental changes in children with cleft lip and
palate after maxillary distraction. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2006;102(3):292-299. d0i:10.1016/j.
tripleo.2005.09.019

Choi JW, Lee JY. Current concept of the surgery-first or-
thognathic approach. Arch Plast Surg. 2021;48(2):199-207.
doi:10.5999/aps.2020.01305

Liu J, Chen Y, Li F, et al. Condylar positions before and after
bilateral mandibular distraction osteogenesis in children with
Pierre Robin sequence. IntJ Oral Maxillofac Surg. 2018;47(1):57-
63. doi:10.1016/j.ijom.2017.06.019

Al-Daghreer S, Flores-Mir C, El-Bialy T. Long-term stability
after craniofacial distraction osteogenesis. J Oral Maxillofac
Surg. 2008;66(9):1812-1819. d0i:10.1016/j.joms.2007.08.026

How to cite this article: Sekido K, Fujiwara K,
Tachinami H, Imaue S, Hanashiro K, Noguchi M.
Treatment of severe micrognathia in an adult with
distraction osteogenesis: A case report. Clin Case
Rep. 2023;11:e7327. doi:10.1002/ccr3.7327



https://doi.org//10.1097/00006534-200203000-00011
https://doi.org//10.1097/00006534-199509001-00010
https://doi.org//10.1016/j.bjoms.2005.02.008
https://doi.org//10.1054/jcms.2000.0136
https://doi.org//10.1054/jcms.2000.0136
https://doi.org//10.1097/00006534-199289010-00001
https://doi.org//10.1097/00001665-199708050-00017
https://doi.org//10.1007/s12663-010-0157-x
https://doi.org//10.1016/j.ijom.2013.11.001
https://doi.org//10.1597/1545-1569_1992_029_0224_moaoir_2.3.co_2
https://doi.org//10.1097/01.PRS.0000145794.01442.64
https://doi.org//10.1016/j.jobcr.2017.04.009
https://doi.org//10.1016/j.bjoms.2006.10.017
https://doi.org//10.1016/j.bjoms.2006.10.017
https://doi.org//10.1016/j.joms.2011.01.042
https://doi.org//10.1016/j.ijom.2013.05.004
https://doi.org//10.7181/acfs.2020.00535
https://doi.org//10.7181/acfs.2020.00535
https://doi.org//10.1097/01.prs.0000243563.43421.0b
https://doi.org//10.1067/mod.2001.110983
https://doi.org//10.1067/mod.2001.110983
https://doi.org//10.1016/j.joms.2003.02.003
https://doi.org//10.1016/j.ijom.2006.12.002
https://doi.org//10.1016/j.poamed.2015.12.004
https://doi.org//10.1016/j.ijom.2016.08.012
https://doi.org//10.1016/j.ijom.2016.08.012
https://doi.org//10.1053/joms.2000.16617
https://doi.org//10.1016/j.tripleo.2005.09.019
https://doi.org//10.1016/j.tripleo.2005.09.019
https://doi.org//10.5999/aps.2020.01305
https://doi.org//10.1016/j.ijom.2017.06.019
https://doi.org//10.1016/j.joms.2007.08.026
https://doi.org/10.1002/ccr3.7327

	Treatment of severe micrognathia in an adult with distraction osteogenesis: A case report
	1|INTRODUCTION
	2|CASE HISTORY
	3|DISCUSSION
	4|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	CONSENT
	REFERENCES


