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Abstract

Although it is uncommon, ischemic necrosis after Le Fort | osteotomy, especially with segmentalization of the
maxilla, represents a challenge for both clinician and patient. The objective of this study was to review the literature and
present a case of microsurgical reconstruction of maxillary ischemic necrosis that occurred after a Le Fort | segmental
osteotomy. A 30 year old female patient underwent bimaxillary surgery for the correction of her dentofacial deformity.
Surgery in the maxilla involved segmenting the maxilla into three pieces with osteotomies completed between the
cuspid and first biscuspid teeth bilaterally. Few weeks later, examination of the affected site revealed necrotic bone and
a deep residual defect in the buccal aspect of the maxillary right first premolar and canine. This defect was successfully
reconstructed using a sequence of buccal advancement flap and soft tissue palatal graft.
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Introduction

The Le Fort I osteotomy is a commonly performed orthognathic
surgical procedure for the correction of dentofacial deformities.
Generally, provided that the surgeon is well-trained in the procedure
and standard methods are followed, the complication rate islow, ranging
from 6.4% to 27% [1-3]. Vascular compromise of the maxilla after
orthognathic surgery has rarely been reported [4,5]. Complications,
especially with segmentalization of the maxilla, may include segmental
loss of bone and teeth, devitalization of teeth, osteonecrosis, formation
of fistulas, and the formation of periodontal or mucogingival defects.
Although reports of periodontal complications following orthognathic
surgery have been published [6], the soft tissue restoration in many
cases is less than ideal resulting in residual recession defects and in
many cases ongoing sensitivity to cold.

The use of magnification, especially in surgical operating
microscopes, has become more widespread in several fields of dentistry
over the last 20 years [7]. Microscope-enhanced periodontal surgical
procedures have been well documented in the literature. In a controlled
clinical trial of 24 patients comparing soft tissue surgery with or without
a microsurgical technique, significantly better scarring and marginal
profile was noted in the group that underwent the microsurgical
procedure [8].

This report illustrates a case of severe bone and soft tissue loss in the
area of an osteotomy site and its subsequent soft tissue microsurgical
management.

Case Report

Following 16 months of presurgical orthodontic treatment, a
30 year old female patient underwent bimaxillary surgery for the
correction of her dentofacial deformity (Figure 1A). Her deformity
consisted of vertical maxillary excess with transverse maxillary and
mandibular deficiencies.

Surgery in the maxilla involved segmenting the maxilla into
three pieces with osteotomies completed between the cuspid and first
biscuspid teeth bilaterally. The surgery was accomplished without
incident. The patient was seen six days post operatively and was felt to
be doing well. Two days later the patient called with a chief complaint
that she had felt something pop. Re-evaluation at that time showed

white gingiva overlying the maxillary cuspid as well as the first bicuspid
tooth on the right side with recession. Intermaxillary elastics were
discouraged and she was started on an oral antibiotic, instructed on
oral hygiene of the area and advised to avoid biting pressure on these.
After discussion with the periodontist, she was referred for treatment
of the bony and soft tissue defect.

Few weeks later, examination of the affected site revealed necrotic
bone and a 10 mm residual defect in the buccal aspect of the maxillary
right first premolar and a 6.5 mm defect in the buccal aspect of the
canine (Figure 1B). The patient was unable to perform adequate oral
hygiene in the area due to extreme sensitivity to pressure hot and cold.
There was a total absence of keratinized tissue at the apical aspect of
the defect of the right first bicuspid. Electric and cold pulp tests were
performed on both teeth to determine their vitality. Both teeth tested
vital.

The first surgical procedure took place 3 months following the
examination. The area was anesthetized with a maxillary block and
palatal infiltration (Lidocaine 2%, 1:100:000 epinephrine), the premolar
was thoroughly debrided, removing all necrotic bone and debris. The
exposed root was root planed utilizing hand instrumentation and
disinfected utilizing a 2% doxycycline solution. A congenital groove
was noted on the buccal aspect of the root and was instrumented, so as
to eliminate it, with hand and rotary instruments.

A partial thickness pedicle flap was prepared with a vertical
releasing incision at the level of the second bicuspid (Figure 1C). The
flap was sutured with 6-0 chromic gut on the vertical aspect and 6-0
polypropylene sutures on the coronal. The area was allowed to heal
for 3 months (Figure 1D). The apical aspect of the first maxillary right
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Figure 1 (A-l): A sequence of intraoral photographs showing: posterior maxillary excess and anterior open bite (A); buccal bone necrosis related to teeth number
14 & 13 (B); intraoperative (C) & postoperative (D) pedicled advanced buccal flap; palatal connective tissue flap was tailored to the site (E), adapted around the
teeth roots within the overlying mucoperiosteal flap (F), and then sutured in place (G); one month postoperative showing complete healing with a 3 mm defect at
tooth number 13 (H) which was treated with another connective tissue graft; final healing 4 weeks postoperatively (1).

bicuspid had now acquired a band of attached keratinized tissue, which
facilitated subsequent soft tissue grafting. Following the first surgery
the patient was de-banded and a fixed retainer was luted to the palatal
aspect of the maxillary teeth to ensure stability of the teeth during
subsequent surgeries.

A connective tissue graft (15 mm x 1.5 mm) was harvested from
the anterior hard palate at the level of the first and second bicuspids
on the same side. The epithelium was removed from the graft and the
tissue was tailored to conform to the defect (Figure 1E). A full thickness
mucoperiosteal pouch was created extending beyond the two involved
teeth mesially and distally. The graft was placed in the pouch (Figure
1F). Every effort was made to cover the graft by coronally positioning
the pouch. A small tear that occurred during the elevation of the pouch
was sutured with 6-0 chromic gut suture. Suturing was performed with
7-0 Polypropylene circumferential continual sling sutures (Figure 1G).
The graft and flap were sutured separately. The palatal donor site was
sealed with cyanoacrylate. The patient was advised to follow a soft diet
and use a 0.12% chlorhexidine solution twice a day. Suture removal was
performed at two weeks. There were no post-operative complications
and healing was uneventful.

At 1 month post-operatively, the premolar area exhibited full
coverage while the canine had 3mm of residual recession (originally
6.5 mm) (Figure 1H). A final subepithelial soft tissue graft of the canine
was performed (as previously described) in order to obtain full root
coverage of both teeth (Figure 1I). All symptoms of sensitivity to
temperature and pressure discomfort were completely alleviated and
the patient was able to proceed with regular oral homecare efforts.

Discussion

Ischemic bone necrosis and loss of teeth is a disastrous outcome after
an elective procedure to correct an aesthetic and functional problem of
the facial skeleton. It is unusual after a one-piece advancement. In a
retrospective review of complication rates associated with segmental
maxillary surgery, in 85 patients treated from 1995 to 2009, Ho et
al. [2] found the overall complication rate to be 27%. Of them, three
patients (4%) had devitalization of teeth, three (4%) developed minor
periodontal defects, and one had tooth loss. Kahnberg et al. [9] however
in a retrospective study of 138 osteotomies found a very low incidence
of marginal bone loss, root resorption or osteolytic processes. This
case illustrates the management of an adverse outcome resulting in the
loss of the buccal alveolar plate in the area of an osteotomy, resulting
in extensive soft tissue mucogingival defects. Lanigan et al. [10] have
studied the ischemic necrosis following maxillary osteotomies, and
they concluded that rupture of the descending palatine artery during
surgery, postoperative vascular thrombosis, perforation of palatal
mucosa when splitting the maxilla into segments, or partial stripping
of palatal soft tissues to increase maxillary expansion may impair blood
supply to the maxillary segments [6]. This may lead to loss of tooth
vitality, development of periodontal defects, tooth loss, or loss of major
segments of alveolar bone or the entire maxilla [1,10]. In the current
case the descending palatine vessels were not severed, the overlying
palatal mucosa was not stripped nor violated and there was enough
space between the roots of the cuspid and bicuspid before segmentation;
however, avascular necrosis took place. According to Lanigan 1990,
this might be due to stagnation of blood and/or unnoticed thrombosis
of the feeder vessel.
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Soft tissue grafting in the form of connective tissue grafts or pedicle
grafts has been extensively described in the periodontal literature
[11,12] for coverage of exposed root surfaces. The more recent use
of dental microscopes and the ability to decrease tissue trauma and
achieve better passive primary wound closure has further enhanced
the field of periodontal plastic surgery [7]. A recent study by Francetti
et al. [8] found significant better scarring and soft tissue profiles in
patients having undergone a microsurgical procedure when compared
to controls. This was supported by another split mouth clinical trial
that compared root coverage outcomes, post-operative morbidity and
esthetic outcomes of subepithelial grafts performed with and without
a dental microscope. At 12 months the test group exhibited higher
means of root coverage than the control group, as well as less post-
operative sensitivity [13]. In conclusion, this case report outlines a
sequence of microsurgical soft tissue procedures that can be performed
in cases of ischemic buccal bone necrosis following a segmental Le Fort
I osteotomy.
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