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Case Report

Partial Necrosis of the Mandibular Proximal Segment
Following Transoral Vertical Ramus Osteotomy
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Abstract

Transoral vertical ramus osteotomy (TOVRO) procedure can result in a variety of complications, Complications commonly

reported include extensive bleeding due to major blood vessel injury, unpredictable fracture, postoperative infection, neurosensory

deficit related Inferior alveolar nerve, insufficient osteosynthesis, and temporomandibular joint problem, The authors describe

a case of partial necrosis of the mandibular proximal segment following TOVRO, a rarely reported complication. A 37-year-old

otherwise healthy woman underwent Lefort | osteotomy and TOVRO to correct mandibular prognathism. Postoperatively,

she developed pain and swelling in the right submandibular region and was found to have a partial necrosis of proximal

segment,
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Introduction

Transoral vertical ramus osteotomy (TOVRO) is an or-
thognathic surgical technique used to correct mandibular
prognathism, Complications commonly reported include
extensive bleeding due to major blood vessel injury, un-
predictable fracture, postoperative infection, neurosensory
deficit related to the inferior alveolar nerve, displacement
of proximal segment, and mal-union or non-union of bony
segments[1]. It is rare to have bony segment necrosis after
TOVROI1-3] given the bone healing pattern and revasculari-
zation of the mandible[4]. There have been no cases of
necrosis of bony segments reported since the introduction

of perioperative antibiotic use and improved surgical

techniques. The authors present a case of an otherwise
healthy 37-year-old female patient who underwent LeFort
I osteotomy and TOVRO to correct a skeletal deformity,

complicated by a partial necrosis of the proximal segment,

Case Report

A 37-year-old female patient who underwent orthog-
nathic surgery was re-admitted with persistent pain, swel-
ling and purulent discharge from her right submandibular
region. The patient underwent LeFort I osteotomy and
TOVRO by a private practice oral surgeon 10 weeks prior.
The post-operative day 2 panoramic radiograph was un-

remarkable (Fig, 1). The patient received peri-operative
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intravenous antibiotics and was discharged home with two
weeks of oral antibiotics.
The working diagnosis from the history and physical

examination was osteomyelitis of right proximal segment

of mandible. This was supported by the panoramic radio-
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Fig. 1. Post-operative panoramic radiograph (two days after
orthognathic surgery).

graph and computed tomography (Fig. 2, 3) that demon-
strates radiolucency and destructive bony change at the
angle of right mandible with an evidence of sequestering
bony segment, The patient was started on intravenous anti-
biotics (combination of 3rd generation cephalosporin and
Metronidazole) upon admission, and she was taken to the
operating room for removal of the sequestered bony seg-
ment and a drain placement. Intra-operatively, an approx-
imately 15 mm sequestrum at the inferior aspect of the
proximal segment was noted and removed. A three month
post-operative panoramic radiograph (Fig. 4) was un-

remarkable, with resolution of symptoms.

Discussion

Necrosis of the proximal segment after TOVRO is ex-

Fig. 2. Ten weeks after the orthognathic surgery, panoramic
radiograph, showing discontinuity of proximal segment by
radiolucent lesion.

Fig. 4. Three months after removal of necrotic bone. Post-operative
panoramic radiograph.

Fig. 3. Ten weeks after the orthognathic surgery, computed tomography axial view, showing destructive bony changes and erosive

cortical layers at the angle of right mandible.
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tremely rare, The case reported by Tuinzing and Greebe[1]
does not represent the majority of patients undergoing or-
thognathic surgery, as their patient’s condition was com-
promised by systemic illness, including diabetes. In 1970,
Bell and Kennedyl4] studied bone healing and revasculari-
zation after pedicled and nonpedicled vertical ramus os-
teotomy using 15 adult Rhesus monkeys. The microangio-
graphic and histologic studies showed osseous union, mini-
mal osteonecrosis, and minimal vascular ischemia when
the proximal condylar segment is pedicled to the articular
capsule and lateral pterygoid muscle. In contrast, when
the proximal segment is not pedicled to soft tissue, there
were complications including intraosseous necrosis, vas-
cular ischemia, and delayed healing, Bell and Kennedyl4]
believed that necrosis or non-union of the inferior portion
of proximal segments can be prevented by creating the
osteotomy more posterior and above the gonial angles.
However, this study is based on intraosseous circulation
and viability based on microangiographic and histologic
evaluation, Therefore, it is difficult to predict the extent
of proximal segment necrosis in clinical practice.

In 1980, Lownie et al[5] performed L-osteotomy and
C-osteotomy on 10 baboons and observed the effects of
disrupting the blood supply of the baboon mandible. The
contralateral (control) side was not osteomized. The lateral
pterygoid muscles were left attached, the periosteum on
the lateral surface was raised, and a silastic sheet was
placed to prevent reattachment of the periosteum. Fourteen
days post-operatively, the mandibles were removed and
examined histologically. Surprisingly, avascular necrosis
was evident even on the control side. This study contradicts
Bell and Kennedy's[4] conclusion that necrosis of proximal
segments can be prevented as long as the lateral pterygoid
attachment is maintained, Instead, Lownie er a/[5] demon-
strated the importance of periosteum reattachment as well
as temporomandibular joint capsule and lateral pterygoid
muscle attachment to prevent avascular necrosis of the bo-
ny segments,

In addition, vertical ramus osteotomy for correcting man-
dibular prognathism involves the posteriorly positioned
distal segments with bony segments overlap. It is a com-
mon technique to detach the muscles of mastication except
the temporomandibular joint capsule and lateral pterygoid

muscles to ease the reposition of the bony segments.
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Park[6] reported that detachment of those muscles does
not affect the normal healing of the proximal segments
and anticipated no complication associated with low blood
supply. Considering all factors, the authors believe that
the blood supply to the bony segments is re-established
as long as the periosteum reattaches in the setting of surgi-
cal detachment of most muscles of mastication. Transient
ischemia of the bony segments can occur in the initial
healing phase, but the revascularization and normal healing
process follows unless the transient ischemia is prolonged
by damage to the periosteum inhibiting the reattachment,
or systemic illness such as diabetes delaying wound
healing.

The authors report a rare case of a partial osteonecrosis
of mandibular proximal segment following a routine
TOVRO procedure, The patient was a healthy individual
without any systemic diseases or conditions that could de-
lay wound healing. The operative note describes the surgi-
cal technique involving a preservation of tempor-
omandibular joint capsule and lateral pterygoid muscle
attachment. The surgeon said that the patient had severe
swelling after surgery due to bleeding from the masseteric
artery during surgery. There was a large cleft between
the end of proximal segment and distal segment in the
post-operative day 2 panoramic radiograph (Fig. 1), so
that end of the proximal segment may have overstepped
the bounds of mucoperiosteum, The etiology of a rare
osteonecrosis of the bony segment on this healthy patient
after the routine operation is unclear, but we may assume
that osteonecrosis can be caused by ischemia due to de-
tachment of periosteum and hematoma formation.
Consequently surgeons must be aware and conscientious
about a rare potential complication of osteonecrosis follow-

ing orthognathic surgery,
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