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Tissue Oromandibular Reconstruction
Yadranko Ducic, MD, FRCSC; Lindsay Young, MD

Objective: To review our substantial favorable experi-
ence with oromandibular free tissue reconstruction in pe-
diatric patients, emphasizing technical pearls, which seem
to be associated with favorable long-term aesthetic and
functional outcomes.

Methods: Retrospective review of a consecutive series
of all free tissue transfers performed from 1997 to 2010
by the senior author (Y.D.) in patients younger than 18
years. Demographic data, techniques used, and compli-
cations were examined.

Results: A total of 51 patients were identified, and their
data were available for collection. Twenty-eight were fe-
male, and 23 were male; the mean age was 10 years (range,
4-17 years). Flaps performed included 43 fibula free flaps
and 8 radial forearm free flaps with successful transplan-

tation in each case. Twenty-six patients had temporo-
mandibular joint reconstruction as part of their initial re-
pair. The reasons for reconstruction were trauma (in 18
cases) and oncologic (in 33 cases). Functional and aes-
thetic results were improved with minimal access, maxi-
mal exposure approaches as outlined.

Conclusions: Pediatric free tissue oromandibular re-
construction is associated with excellent outcomes in most
patients. Specific technical modifications allowing for
minimal visible scarring and improved function, particu-
larly at the level of the joint, allow for rewarding results
in young patients.
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F REE TISSUE TRANSFER IN PE-
diatric patients has been per-
formed since the begin-
nings of microsurgery in the
1970s. However, trepida-

tion toward microvascular surgery in chil-
dren existed owing to perceived diminu-
tive vessel size, decreased amount of donor
tissue available for transfer, and poten-
tially increased donor site morbidity. As
surgical instruments and techniques have
improved, microvascular reconstruction in
this population has become more com-
mon. Literature evaluating the success of
free flaps in children has shown the flap
survival rate, 96%, to be comparable with
adult success rates.1

Many series evaluate diverse groups of
pediatric patients with various defects and
an assortment of free flaps; however, oth-
ers focus specifically on head and neck re-
construction. An early review from Toronto,
Ontario, Canada,2 examined mandibular re-
construction with the fibula free flap. The
authors’ series of 10 flaps in children aged
5 to17years showed100%flapsurvivalwith
class I occlusion in all patients. Problems
with soft-tissue contouring were a primary
concern. While series such as this have

shown viability and success of the fibula free
flap in children, questions arise concern-
ing use of this flap in a young population.
For example, should reconstruction be im-
mediate or delayed? One group3 found that
a delayed reconstruction led to worse cos-
metic and functional results owing to fibro-
sis, and they recommended immediate re-
construction in cases of tumor removal, or
soon after debridement with traumatic eti-
ologies of tissue loss. Another question is
whether the fibula flap will affect maxillo-
facial growth in the growing child, and if or-
thognathic surgery will be needed in these
patients. Some recommend further sur-
gery and planned mandibular osteotomies
based on the initial age of the patient at the
time of the free flap.4,5 However, a study
from M. D. Anderson Cancer Center, Hous-
ton, Texas,6 found that malocclusion was
uncommon and none of the patients in-
cluded in the study needed further orthog-
nathic surgery. The fibula flaps “accommo-
dated” to the continued mandibular growth
as long as the mandibular growth plates
were not removed or injured. This group
recommended removing reconstruction
plates once bony union was proven in or-
der to promote further growth/remodel-

Author Affiliations:
Department of Otolaryngology
and Facial Plastic Surgery,
John Peter Smith Hospital,
Fort Worth (Dr Ducic),
Otolaryngology and Facial
Plastic Surgery Associates,
Fort Worth (Dr Ducic),
and Department of
Otolaryngology–Head and Neck
Surgery, University of Texas
Southwestern Medical Center,
Dallas (Drs Ducic and Young),
Texas.

ARCH FACIAL PLAST SURG/ VOL 13 (NO. 3), MAY/JUNE 2011 WWW.ARCHFACIAL.COM
180

©2011 American Medical Association. All rights reserved.
 by guest, on 24 May 2011archfaci.ama-assn.orgDownloaded from 

http://archfaci.ama-assn.org/


ing. Herein, we will review our favorable experience in this
patient population.

METHODS

This is a retrospective review of a consecutive series of all free
tissue transfers performed from 1997 to 2010 by the senior au-
thor (Y.D.) in patients younger than 18 years. Demographic data,
techniques used, and complications were examined. Consent
was obtained for all procedures from parents or guardians.

RESULTS

A total of 51 patients were identified, and their data were
available for collection. Twenty-eight were female, and

23 were male, with a mean age of 10 years (range, 4-17
years). Flaps performed included 43 fibula and 8 radial
forearm free flaps with successful transplantation in each
case (Figures 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10).

Twenty-six patients had temporomandibular joint re-
constructionaspartof their initial repair.This includedcon-
dylar head prosthetic rehabilitation in 12 patients and rib
graft condylar head replacement in the remaining patients.
Ofthe12patientswhohadundergoneinitialprostheticcon-
dylar head reconstruction, 9 went on to have planned sec-
ondary rib graft replacement secondarily. Patients treated

BA 

Figure 1. Preoperative panorex demonstrating recurrent ameloblastoma occupying the left mandible and condylar region. A, View across midline. B, The resected
specimen includes condyle.

Figure 2. Suprahyoid muscles are tagged for later suspension.

Figure 3. Pterygoid muscles are tagged for later suspension.

Figure 4. Flap has been inserted and suprahyoid muscles suspended to the
bottom of the fibula in midline.
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with radiation also had a higher incidence of requiring sec-
ondary soft-tissue augmentation with either acellular der-
mis or fat and fascia. This was performed in a total of 6 pa-
tients, 5 of whom had had radiation therapy.

Four patients had a tracheotomy preoperatively, and
5 patients underwent tracheotomy at the time of surgi-
cal reconstruction. We were able to avoid tracheotomy
in the remaining patients. Of the 9 patients who under-
went tracheotomy, we were able to decannulate all ex-
cept 2 postoperatively. These latter 2 patients had clini-
cally significant issues with secretion management on a

chronic basis and had had tracheotomies for a mean du-
ration of 10 years preoperatively.

Reasons for reconstruction included: trauma(in18cases)
and oncologic (in 33 cases). Neoplasm pathologies in-

BA C

Figure 5. The patient shown in Figure 1. A, Preoperative frontal view of scanned photograph. B, Three-month postoperative view demonstrating improved
mandibular contour following fibula free flap, condylar head rib graft, and muscle suspension. C, Adequate mouth opening postoperatively demonstrating good
condylar construct movement and positioning.

Figure 6. Coronal computed tomographic image demonstrating
hemimandibular involvement by an isolated neuroblastoma.

Figure 7. Left hemimandible resected transorally.

Figure 8. Plate contoured onto a 3-dimensional model serves as a
framework for the fibula free flap and rib graft, both of which have been
attached to the plate.

Figure 9. Central third of temporalis muscle is attached to the superior
border of the plate at the angle.
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cluded ameloblastoma (5 cases), ossifying fibroma (1 case),
sarcoma (6 cases), neuroblastoma (7 cases), teratoma
(4 cases), ganglioneuroma (1 case), squamous cell carci-
noma (3 cases), metastatic thyroid carcinoma (1 case), and
osteoradionecrosis/osteomyelitis (5 cases).

Occlusal relationships for mandibular reconstruc-
tion were judged as being normal at 12 months in 37 pa-
tients and abnormal in the remaining 6. The 6 patients
with abnormal occlusal relationships all had severe oc-
clusal problems preoperatively. The interincisal open-
ing at 12 months averaged 41 mm. It should be noted
that 18 of the 37 patients who ultimately had normal oc-
clusal relationships had some bite abnormalities noted
postoperatively. These were thought to be secondary to
muscle pull and settled over time. The mean incision size
for inserting the free flap steadily decreased over the course
of the study from an average of 10 cm (range, 9-12 cm)
in the first 14 patients to an average of 3.5 cm (range,
2-4 cm) in the last 37 patients.

Resections were performed transorally without the need
for lip-splitting incision in 27 of 33 patients. Intraopera-
tive external fixation was used in 18 patients. No patients
had postoperative external fixation. Intraoperative max-
illomandibular fixation was required in 22 patients. None
required it postoperatively. Planned plate removal was per-
formed in only 4 patients early in the study. At a mean
follow-up of 6.2 years, 1 patient required plate removal
for delayed exposure at 18 months. Two patients had non-
union of a portion of their graft and underwent second-
ary excision of the nonunion with iliac bone graft recon-
struction without long-term complication.

TECHNIQUE AND PRINCIPLES

Airway Management

Patients and families are counseled preoperatively regard-
ing the need for long-term follow-up and the potential need
for touch-up procedures as the child ages. Potential ef-
fects of maxillofacial growth are discussed. Nasotracheal
intubation is preferred unless the child already has un-
dergone a tracheotomy. Perioperative tracheotomy is
avoided, with a preference for prolonged intubation (3-4
days) postoperatively because we feel this is easier on both

the child and the family and allows us to avoid a trache-
otomy in most cases. Children younger than 12 years or
immature or older children with intellectual disabilities
are routinely intubated postoperatively while the remain-
der are judged on a case-by-case basis.

Transoral Resection
and Joint Reconstruction

We prefer transoral resection even in the case of hemi-
mandibulectomy defects involving the condylar head. If
the condylar head is not involved, an external fixator is
placed on either side of the proposed resection. Once the
mandible has been resected, plate reconstruction is per-
formed and the fixator removed. If the condyle is to be
resected as well, we generally place maxillomandibular
fixation in most of these cases as long as the occlusal re-
lationships are reasonably good. It is not helpful other-
wise. The resection is then completed transorally. In cases
of condylar reconstruction, the option of condylar head
prosthesis vs rib graft is chosen based predominantly on
2 factors: if the patient is scheduled to receive radiation
therapy postoperatively or the reconstruction is being per-
formed for osteoradionecrosis or osteomyelitis, then a
prosthetic condylar head is attached to a plate and rib
graft is deferred to a secondary procedure. Otherwise, a
rib graft harvested from the contralateral side to give the
appropriate angulation into the fossa is used. We do not
favor placing a fibula directly into the joint, as the an-
gulation is incorrect in these cases, negatively affecting
long-term movement. If the temporomandibular joint disk
is missing or resected, auricular cartilage with attached
perichondrium on both sides is used to avoid placing
either the rib graft or the alloplast condyle against the
glenoid fossa bone.

Muscle Resuspension

It is critical to resuspend the muscles of mastication to the
construct in order to give a smooth contour to the recon-
struction and prevent ptosis and jaw migration outside of
the joint following surgery. The pterygoids are isolated and
tagged at the time of resection in the case of ramus or con-
dylar resection and reattached with nonresorbable suture

BA

Figure 10. A young male patient. A, Twelve-month postoperative view demonstrates minimal left neck incision. Resection was performed transorally.
B, Postoperative frontal view demonstrating excellent mandibular excursion and form.
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to the condylar head construct. In the case of symphysial
and mandibular body reconstruction, the suprahyoid
muscles are tagged and suspended to the bottom of the
neomandible. If the masseter is resected, the central third
of the temporalis muscle is harvested through a small supra-
auricular access incision, passed deep to the zygomatic arch,
and attached to the superior aspect of the plate. This im-
proves contour and function.

Soft-Tissue Issues

Acellular dermal graft is used at the primary surgery in
nonosteoradionecrosis and nonosteomyelitis cases if clini-
cally significant subcutaneous soft-tissue deficits exist.
Primary nerve grafting of the facial nerve and the infe-
rior alveolar nerve is also performed during the initial
surgery. We prefer the sural nerve graft in these cases.
Subsequent secondary soft-tissue augmentation with acel-
lular dermis or fat or fascia grafting may be required in
some patients.

Transcervical Incision

A minimal access transcervical incision is placed in the
upper neck, and suitable vessels are found for microvas-
cular anastomosis. The ipsilateral submandibular gland
is occasionally removed to improve vessel lay and post-
operative fullness that is otherwise seen. The free flap is
inserted through the neck incision and standard tech-
nique anastomosis performed.

COMMENT

Initially, in the early days of free tissue transfer, the ma-
jor concern was getting the patient through a long sur-
gery with a viable flap that was oftentimes used to sim-
ply close large defects. Because the success rates have
remained high in experienced hands, there has to be an
evolution in tailoring these flaps in such a way as to mini-
mize both recipient and donor site issues. This has been
the trend over the past few years.7,8

Young patients present unique challenges. They are sur-
prisingly cooperative but still limited in their grasp of what
is involved in these complex surgical procedures. Coop-
eration in the postoperative period may be an issue. This
is why we advocate prolonged intubation in younger or un-
cooperative patients. Likewise, tracheotomy complica-
tions in young patients are well documented. Avoidance
is best if at all possible. Related changes are variable. We
found that early mild malocclusion settled and improved
over time and postulate that it had more to do with muscle
issues rather than with true osseous problems. We have
noted the need for tissue touch-ups in a minority of pa-
tients as they grow. All of these had radiation therapy, and
we suspect this caused some subcutaneous atrophy and fi-
brosis. We do not feel that the risks of general anesthesia
and surgical intervention at the level of an otherwise well
healed osseous flap, especially in patients treated with ra-
diation, justify planned plate removal. Growth of the man-
dible may be affected by the radiation, the neoplasm, the
resection, and perhaps by the plate. Secondary distrac-

tion, augmentation, or osteotomy can certainly be per-
formed if required. Our follow-up is not long enough at
this time for us to be able to make a definitive recommen-
dation for hardware removal. We have not had any clini-
cally significant plate-related growth issues at this point.

Technically, flap harvest and anastomosis was not dif-
ficult.Flapanatomyandvesseldimensionwere reasonably
good in each case. Vein grafts were not needed in this pa-
tient series. We feel strongly that good muscle suspension
asoutlinedherein is required toprovide forappropriate jaw
contour. Combined transoral resection and transcervical
flap placement allows for the procedure to be performed
through small transcervical incisions that approach 2 to 3
cminmostcases.Thiscombination is technicallychalleng-
ing at times, particularly working around an external fix-
ator, but we were able to complete it in each case without
the need for a full open conversion. The joint resection and
reconstruction transorally is surprisingly easier and sub-
stantially faster than a transfacial approach to the joint.

In conclusion, pediatric free tissue transfer has been
found to be rewarding in terms of outcomes. Technical
modifications as outlined herein have allowed us to have
favorable results in most patients. These modifications, al-
thoughoriginallydeveloped for thispatientpopulation,have
been applied with success to our adult patients as well.
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