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Facial Reconstruction after a Complicated Gunshot Injury
Vanna Long, MD; Lun-Jou Lo, MD; Yu-Ray Chen, MD
Facial gunshot injuries are unusual and complicated clinical entities. Because of the
mechanism of injury, early aggressive primary reconstruction might not be ideal. Initial conservative management followed by staged secondary reconstruction could be performed to
obtain satisfactory functional and aesthetic results. Reconstruction of the cranio-maxillofacial deformities requires a multi-disciplinary approach, the same way as for patients with
cleft lip/palate deformities. We present a male patient with severe facial gunshot injuries. A
team approach revealed maxilla recession, dental malocclusion, a large oronasal fistula over
his hard palate, velopharyngeal insufficiency, and a stable psychosocial status. His main
concern was facial appearance, which included the nose, lip, and scars. Staged reconstructions were performed, consisting of orthognathic surgery, rhinoplasty, lip-switch flap, and
revisions of scars. A satisfactory outcome was obtained. The results indicated the importance of preoperative evaluation and treatment planning for this uncommon problem.
(Chang Gung Med J 2002;25:557-62)
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F

acial gunshot injuries are uncommon and complex, thus they require careful planning for
reconstructive surgery. Standard treatment protocols
were lacking except for the resuscitation purposes.
The severity of the facial gunshot injuries varies
according to the caliber of the weapon used and to
the distance from which the patient sustained the
injury. Close-range, high-velocity gunshot wounds
can result in devastating functional and aesthetic
consequences for the surviving patients. Early management of these patients should focus on resuscitation, with paramount attention given to opening the
airway. Bleeding from the injury and the subsequent
swelling can significantly compromise the airway.
Control with either an endotracheal tube or tracheostomy should be considered early.
Hemodynamic resuscitation should be performed
followed by thorough patient evaluation to rule out
concomitant injuries.

Subsequent management for the patients
becomes controversial in terms of surgical reconstruction for facial functions and aesthetics. Series
have been reported in the literature advocating early
aggressive intervention for one stage reconstruction
of all involved structures.(1-5) The advantages of early
aggressive reconstruction are ease of tissue mobilization, reduced tissue fibrosis, and reduced period of
facial deformity. Because of the severity of injury
and uncertain margins of tissue damage, papers were
also published favoring initial conservative approach
and advocating primary non-operative management
for the injury.(3,6) This extended to include angiographic management of bleeding problems and
closed treatment of skeletal injuries. (7,8)
Reconstructions are often performed as secondary
intentions. The secondary deformity of the facial
gunshot injury may include skeletal as well as soft
tissues covering the cranium, orbits, nose, and maxil-
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Fig. 1 The patient before surgical reconstruction, views A to C. He has recessed midface, nasal deformity with depressed tip, displaced right medial canthus, and tight and scarred upper lip. There is a scar under the chin showing inlet of the gunshot wound, and
a scar at the lower neck due to tracheostomy.

lo-mandible areas. As such, the treatment requires
multi-disciplinary evaluation and planning. We presented a rare case with extensive facial deformity
resulting from close-range high-velocity gunshot
injury.

CASE REPORT
A 22-year-old man came to our craniofacial center with severe secondary facial deformities. He was
a retired soldier who suffered from a gunshot injury
through the chin upward due to a suicide attempt 18
months ago. Multiple surgical procedures had been
performed at another hospital, and the results were
not satisfactory. On examination, he was alert but
quiet, and had stable vital signs (Fig. 1). His nose
was depressed and covered with a down-turned forehead flap. The nostrils were flat and wide. The right
inner canthal area was inferiorly displaced. The midface was recessed with an injured and defective maxilla. A large hole was present in the hard palate area.
He had class III dental malocclusion with loss of
multiple teeth. His upper lip was tight with a lack of
philtral and Cupid's bow definitions. Perceptual
speech evaluation revealed hypernasality with
acceptable intelligibility. Further evaluation revealed
stable psychological status with a strong desire for
facial reconstruction. His family supported him both
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economically and psychologically. Dental evaluation including cephalographic and panoramic views
revealed a disproportional maxillo-mandibular relationship and the aforementioned dento-osseous problems. Ophthalmic and otolaryngological evaluation
disclosed nothing other than the problems mentioned
earlier. The multidisciplinary evaluation developed a
treatment plan including, in the sequence, orthognathic surgery, orthodontic management, closure of
oronasal fistula and velopharyngeal surgery, lip and
nasal reconstructive surgery, and scar revision.
In August 1996, the patient received Le Fort I
osteotomy to advance maxilla 5 mm on the right, 8
mm on the left side, and a 2-segment Kole osteotomy
to setback and correct the jaw deformity. The operation was uneventful and intermaxillary fixation was
removed in 4 weeks. He rejected the recommended
reconstruction for the palatal fistula and velopharyngeal insufficiency. In January 1997, he was admitted
for Abbe flap operation, nasal skin revision for forehead flap deformity, and medial canthal reconstruction. The Abbe flap was divided in 2 weeks. Three
months later, he received open tip rhinoplasty with
rib cartilage graft and revision cheiloplasty. The
nose dissection was difficult because of the tissue
fibrosis and contraction. The rib cartilage graft was
used for the nasal dorsum and tip augmentation.
Postoperative wound healing was smooth with no
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Fig. 2 The patient after multiple surgical reconstructions, views A to C, showing satisfactory correction of the facial osseous and
soft tissues.

complications. The operations successfully corrected the lip and nasal deformities. He subsequently
received touch-up surgeries for facial scars, z-plasty,
and fascia-fat graft due to facial depressions. The
patient was happy with the surgical outcome (Fig. 2),
and did not wish further revision.

DISCUSSION
Gunshot injuries are uncommon problems,
except in wartime or in certain areas. (9,10) Patients
may suffer injury to the underlying craniofacial
skeleton, airway compromise, intracranial injury, and
great vessel injuries, which may require urgent surgical treatment.(11) Craniofacial trauma associated with
gunshot injury typically involves both functional and
aesthetic deformities, leading to mental and social
problems. Immediate reconstruction or serial
debridement and delayed closure for secondary
reconstruction have been advocated. For some
patients with localized damage and few complex
deformities, immediate surgery with bone and soft
tissue reconstruction is indicated to obtain rapid
recovery. However in most severe gunshot injuries,
the damage and deformities are complicated and
extensive, thus require prolonged care and management. These problems are challenging and involve
multidisciplinary evaluation and treatment planning.

Based on our extensive experience on treating cleft
facial deformities, we would like to formulate the
treatment protocol (Fig. 3) for patients with this kind
of traumatic facial deformity. The decision whether
to take early aggressive management or staged secondary reconstruction depends on individual patient¡ƒ
s situation as well as extrinsic factors. The extrinsic
factors involve the surgeon's ability and experience,
hospital facility, and availability of the treatment
team. For patients with localized gunshot facial
injuries, unambiguous damaged zones, and stable
vital signs, an aggressive immediate management
and reconstruction is mandatory. Conservative and
staged reconstruction strategy is reserved for patients
suffering from extensive damage with uncertain tissue viability, multiple injuries, and unstable vital
signs. It is to be noted that an optimal outcomes
occur due to appropriate treatment planning and a
well-experienced treatment team.
This patient came to us with severe secondary
facial deformity from a gunshot injury. The initial
treatment had been performed elsewhere, and hence
our planning focused on secondary reconstructions.
A general principle for reconstruction planning is
from the interior to exterior, from function to aesthetics, and from osseous to soft tissues. Our patient was
evaluated using various specialties for formulation of
a treatment plan. Psychosocial assessment was
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Fig. 3 Treatment protocol for facial gunshot injury

indispensable for the comprehensive reconstruction.
The plan was to perform orthognathic surgery to normalize maxillo-mandibular relationship, upon which
the nose and lip deformities were to be reconstructed. Rigid internal fixation for the skeletal parts
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helped minimize relapse. Had the patient agreed to
receive surgical reconstruction for palatal defect and
oronasal fistula, a free tissue transfer may have been
indicated. Although his speech was hypernasal, the
articulation and intelligibility were acceptable. Rib
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graft for nasal reconstruction is more resistant to
infection as compared to allograft, which worked
well in this patient. An Abbe flap transferred to the
midline of the upper lip effectively released the lip
tension, improved lip balance, and provided philtral
definition. Staged reconstruction for this patient was
indicated because of the condition of the osseous and
soft tissues.
In conclusion, facial gunshot injuries should be
managed as other types of facial traumas with initial
resuscitation and wound care. Either immediate
aggressive reconstruction or delayed secondary
reconstruction depends on the patient's condition, the
wound status, and the surgeon's judgment. The planning of staged reconstructions for severe secondary
facial deformities was discussed and illustrated in
our patient. The experience has been that carefully
planned and timed surgical intervention will lead to
the best results.
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