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ABSTRACT

Introduction: The combination of non-vas-
cularized iliac crest bone graft and distraction
osteogenesis in a second surgical intervention
has only been described to achieve alveolar ridge
augmentation. This technique is not recommend-
ed to treat bone defects of the jaws caused by
firearm projectile.

Case presentation: 40-year-old woman with
a segmental mandibular defect in the mandible
body caused by the impact of a firearm projec-
tile atthe age of 1 year. The patient developed
a severe Class Il dentofacial anomaly that re-
quired a two-stage treatment; she underwent
mandibular reconstruction with free iliac crest
bone graft followed by a bilateral mandibular
distraction at the level of the iliac crest bone
graft. With these interventions, a remarkable
improvement of the patient's malformation was
achieved.

Conclusion: Horizontal distraction of the free
iliac crest bone graft is a safe and predictable
procedure to treat dentolabial anomalies requir-
ing mandibular reconstruction. This procedure
was performed in the patient without compli-
cations. Further studies on the effectiveness of
this technique are required.

RESUMEN

Introduccion. La combinacién del injerto de
la cresta ilfaca no vascularizado y la distraccion
osteogénica del injerto en una segunda interven-
cién quirdrgica solo ha sido descrita para lograr un
aumento del reborde alveolar. Esta técnicano
se recomienda para tratar defectos 6seos en la
mandibula causados por proyectil de arma de fuego.

Presentacion del caso. Mujer de 40 afios con
un defecto mandibular segmentario en el cuerpo
mandibular causado por elimpacto de un proyectil
de armade fuego alaedad de 1 afo. La paciente
desarroll6 una anomalia dentofacial grave Clase
Il que requirié dos tratamientos en diferentes
momentos: en primer lugar, se le practicé una
reconstruccién mandibular con injerto de cres-
ta iliaca libre y posteriormente, una distraccion
mandibular bilateral que incluyd uninjerto libre de
crestailiaca. Con estas intervenciones se logré una
mejoria notable de la malformacién de la paciente.

Conclusion. La distraccién horizontal del in-
jerto de cresta iliaca libre es un procedimiento
seguro y predecible para tratar anomalias den-
tolabiales que requieran reconstruccién de la
mandibula; no obstante, es necesario realizar
mas estudios sobre la efectividad de la técnica
frente este tipo de malformaciones.
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INTRODUCTION

Although dentofacial anomalies are usually con-
genital, they may also be acquired by trauma,
surgery, or during growth. In turn, segmental
mandibular defects can be caused by gunshot
wounds or as a result of ablative surgery of ma-
lignant or benign tumors. (1) These mandibular
bone continuity defects have a major psycho-
logical and social impact on patients since they
are associated with aesthetic and functional al-
terations that affect the patient’s health status.

Mandibular reconstruction is essential in
patients with mandibular defects because it
improves or restores mandibular function and
allows the placement of dental implants for
the rehabilitation of masticatory function, thus
improving the patient’s health and quality of life.
Several types of bone graft are used for mandibular
reconstruction, including autologous non-vascular,
allogenic, and xenogeneic bone grafts, as well
as free tissue transfer via vascularized flap. (2)
The most widely used donor sites for mandibular
reconstruction are the radial forearm, scapula,
iliac crest, and fibula. Each donor site differs in
the amount of bone and soft tissue needed. (3)

Literature or studies explaining or evaluating
horizontal distraction of free iliac crest bone grafts,
especially to solve problems such as micrognathia
caused by firearm injury in children, is scarce.
The combination of non-vascularized iliac crest
bone graft and two-stage maxillary distraction
osteogenesis has only been described to achieve
alveolar ridge augmentation and subsequent
dental implant placement and rehabilitation
of masticatory function in the maxillary bones.
Currently, there are no case reports of mandib-
ular distraction using free iliac crest bone graft
for the management of mandibular hypoplasia.

In the absence of reports evaluating horizontal
distraction of free iliac crest bone grafts used
specially to solve problems such as micrognathia

as a consequence of childhood gunshot wound,
we present the case of a patient with a gun-re-
lated injury, who required a free anterior iliac
crest bone graft for mandibular reconstruction
and horizontal graft distraction for correction of
skeletal dentofacial anomaly.

CASE PRESENTATION

The present case is a 44-year-old black woman
from Cartagena, Colombia, who was shotin the
jaw when she was 1 year old. The patient did not
receive reconstructive treatment until she was
40 years old, when she entered the Maxillofa-
cial Surgery Service of the Instituto Roosevelt,
in Bogotd, Colombia (Figure 1). Although the
patientis currently employed as a merchant, she
has limited resources due to her low socioeco-
nomic status. The patient’s treatment approach
focused on mandibular reconstruction and noton
having an adequate facial balance. The patient
was explained that there were treatment options
to achieve a better profile and she accepted the
treatment proposed.

Panoramic radiography and computed
tomography were utilized as diagnostic aids.
The intervention began in 2016 after per-
forming a standard mandibular reconstruction
with a non-vascularized iliac crest bone graft,
integrating the graft without complications.
Then, in 2018, bilateral mandibular distraction
was started, including the free iliac crest bone
graft. For mandibular distraction, distractors
were placed, and mandibular osteotomy was
performed in the center of the iliac crest graft.
Latency was maintained for 7 days and dis-
tracted 1 mm daily thereafter. A distraction of
approximately 28mm was carried out. In 2019,
consolidation ended, and distractors were
removed. As of August 2020, the patient had
adequate mandibular function and there was
no evidence of complications.
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Adequate reconstruction of the arch
shape and facial contour was achieved, but
the patient presented a deficient masticatory
function and, because of the affectation of

mandibular growth due to the history of gunshot
wound, she had a severe class |l dentofacial
anomaly with a dental discrepancy of 28mm
(Figure 2).

Figure 1. First photo of the patient when she was admitted in 2016. An exiremely convex profile is observed. a) Frontal
photography, b) % photography, ¢-d) Profile photography. Severe mandibular micrognathia is observed.

Source: Document obtained during the study.

Figure 2. Free bone graft in position and patient with severe class Il anomaly with a dental discrepancy of 28mm (a).

Figure (b) shows the final discrepancy after distraction.
Source: Document obtained during the study.
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In 2018, the patient underwent a bilateral
mandibular distraction, where the free iliac
crest bone graft was distracted without com-
plications (Figure 3).

The patient currently has an adequate
profile, favorable facial harmony and adequate
maxillomandibular relationship (Figures 4 and

5). Moreover, the patient is on a plan to reha-
bilitate masticatory function using implant-sup-
ported fixed dental prostheses. The patient
has been attending follow-up appointments
every 6 months since the last intervention,
and no complication has been observed after
two years.

Figure 3: Panoramic radiographs (a) Initial radiography taken in 2012; (b) Radiography with bilateral mandibular distractors;
(c) radiography taken at the end of the mandibular free graft bone distraction.

Source: Document obtained during the study.

Figure 4. Three-dimensional facial reconstruction
after free iliac crest bone graft distraction.
Adequate maxillomandibular relationship and
mandibular contour.

Source: Document obtained during the study.

Figure 5. Photograph

taken in 2019 at the end

of the distraction and bone
consolidation. (a) patient profile
before distraction; (b) patient
profile after distraction.

Source: Document obtained during
the study.
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DISCUSSION

Segmental bone loss in the craniofacial region
can result from blast injuries, gunshot wounds,
blunt trauma, tumor removal, or repeated surgi-
cal debridement for the treatment of tumor or
infectious diseases. (4)

Multiple techniques are used for mandibular
reconstruction, including microvascular free flap,
bone grafts, and bone distraction, which are widely
used depending on the defect. Throughout history,
the iliac crest bone graft has been used for both
maxillary and mandibular reconstruction. This
technique is indicated in non-irradiated jaws with
mandibular defects of up to becm reconstructed
with an anterior iliac crest bone and up to 10cm if
reconstructed with posterior iliac crest bone. (2,3)

Another technique for mandibular reconstruc-
tion is osteogenic distraction bone neoformation,
a process in which the formation of new bone
is gradually induced by a device that is placed
between two bone surfaces. This technique was
initially described by Codivilla in 1904, (5) but
llizarov popularized it by creating a device for the
surgical lengthening of long bones in 1951.(3)

Osteogenic distraction is a slow, progres-
sive, and continuous biological process that
involves the formation of new bone between
bony segments that are gradually separated by
incremental traction. Regarding this process,
it has been documented that there is not only
bone formation, but also tissue formation under
tension stress, including mucosa, skin, muscles,
tendons, cartilage, blood vessels and peripheral
nerves, which explains why itis currently called
distraction histiogenesis. (5-8)

The combination of non-vascularized iliac
crest bone and distraction osteogenesis of the
graftin asecond surgical intervention has been
described for alveolar ridge augmentation and
subsequentimplant placement and rehabilita-
tion of masticatory function. (9)

However, horizontal distraction of a free
iliac crest bone graft for treating dentofacial
anomalies and gunshot injuries has not been
described to date. The clinical case presented
here aims to propose this technique as a safe
alternative in the management of similar cases,
asitis considered to be a safe procedure, with
similar behavior to the native jaw of the patient.

CONCLUSIONS

lliac crest bone graft distraction as a treatment
for dentofacial deformities is a safe and predict-
able procedure that can be performed in pa-
tients that require reconstructive treatment with
horizontal mandibular distraction. The authors
consider that it is a safe procedure, although
more cases and studies are needed to acquire
scientific evidence.
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