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Abstract: Background. A quasi-experimental retrospective

study was undertaken to evaluate a new concept of free tissue vol-

ume restoration combined with bridging reconstruction plate (com-

partment approach) to reduce plate-related complication rates.

Methods. We evaluated 40 patients with large lateral mandible

defects and associated complex soft tissue defects reconstructed

with a revascularized soft tissue flap and titanium hollow screw

reconstruction plates. A case-control comparison was performed

based on reconstruction type: restoration of soft tissue defect (con-

ventional approach—group 1) versus over-reconstruction of soft tis-

sue defect (compartment approach—group 2).

Results. Plate exposure rate was 6 of 16 (38%) in group 1

versus 2 of 24 (8%) in group 2, and the difference was statisti-

cally significant (p 5 .04). The mean time to exposure was 10

months. Plate fracture rate was 6 of 23 (26.1%) in dentulous

patients versus 1 of 17 (5.9%) in edentulous patients. Gastros-

tomy tube dependence was 6 of 16 (38%) in group 1 versus 6 of

24 (25%) in group 2.

Conclusion. The ‘‘compartment approach’’ reduces plate ex-

posure rate and gastrostomy tube dependence. Revascularized

osseocutaneous reconstruction is still required in dentulous

patients. VVC 2008 Wiley Periodicals, Inc. Head Neck 30: 709–

717, 2008
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reconstructive surgical procedures; surgical flaps

The goals of reconstruction of a lateral mandibu-
lar defect are to maintain oral competence, main-
tain bite force, and facilitate mastication. These
goals are likely to be achieved if the mandible is
brought into continuity and the oral cavity and/or
the oropharyngeal soft tissues can be optimally
reconstructed. While bridging, reconstruction
plates are an integral part of restoring mandibu-
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lar continuity, they are alloplasts that are prone to
exposure. Because of the difficulties with plate
exposure, reconstructive techniques using osseo-
cutaneous revascularized free tissue transfers
evolved to reduce the incidence of this complica-
tion.1–3 In addition, the osseocutaneous tissue
transfer adds enough structural integrity to the
reconstructive plate to resist bite force, particu-
larly in the dentulous patient.4 For these reasons,
the osseocutaneous revascularized free tissue
transfer is now considered the ideal approach to
limit plate-related complications in patients with
lateral mandibular defects.5–9

The problem with osseocutaneous flaps is that
the associated soft tissue may not be adequate for
reconstruction of complex soft tissue defects fol-
lowing composite extirpations of the oral cavity
and oropharynx. To meet this challenge, recon-
structive surgeons will reconstruct with 2 free-
tissue transfers to optimize both the osseous and
soft tissue reconstructions. The problem associ-
ated with the use of 2 simultaneous revascular-
ized free-tissue transfers is that both operative
time and surgical complexity are increased in
a patient population that can have significant
comorbidities.10

At the University of Michigan, we have consid-
erable experience withmandibular reconstruction
using revascularized soft tissue and a bridging
reconstructive plate. Plate exposure rates with
free revascularized soft tissue reconstructions
combined with bridging plates needed to be eval-
uated in our patient population to justify this
approach and to determine which subgroups
would benefit the most from this type of recon-
struction. An alternative to the 2-flap approach
was considered desirable for optimization of the
functional result and minimization of the plate-
related complications. As part of an overall change
in reconstructive philosophy, we shifted our recon-
structive approach to include consideration of the
volume of the spaces we were reconstructing. We
elected to ‘‘over-reconstruct’’ the volume of the
resected mandible at the same time as addressing
the volume loss of the other soft tissue compo-
nents extirpated in the composite resection. This
approach consisted of a single soft tissue flap with
a bridging reconstructive plate that would possi-
bly address plate exposure rate while optimizing
the soft tissue reconstruction.

On the basis of this hypothesis, a model of
‘‘compartment reconstruction’’ has been devel-
oped. This approach specifically addresses the
compartments that have been resected, over-

replaces the volume of these compartments, and
attempts to restore the contour and shape of the
resected soft tissue within the oral cavity and oro-
pharynx. Our working theory is that the increased
volume of the revascularized tissue transfer keeps
the external facial skin from contracting through
the plate in an attempt to obliterate dead space
medial to the plate. As the surgical wound con-
tracts, the tissue lateral to the plate is ‘‘stretched
over the plate,’’ and is subjected to pressures that
likely exceed the critical capillary closing pres-
sure. This medial traction results in gradual ne-
crosis of the tissue overlying the plate. The cur-
rent study analyzes whether the ‘‘compartment
approach’’ to lateral mandibular reconstruction
can significantly reduce the plate complication
rate and be an effective alternative to osseocuta-
neous reconstruction. In addition, it attempts
to determine which clinical-demographic factors
are important in choosing this reconstructive
approach.

MATERIALS AND METHODS

Study Design. This retrospective case series
included 40 consecutive patients with major com-
posite defects of the lateral mandible recon-
structed by surgeons in the microvascular pro-
gram of the Department of Otolaryngology–Head
and Neck Surgery at The University of Michigan
Health System fromAugust 1995 toMarch 2001.

Patient Population. Patients were included in this
study if the surgical defect resulting from cancer
excision included a complex lateral mandibular
defect involving the entire alveolar canal, and
the reconstruction was performed with a Lei-
binger titanium hollow screw reconstruction plate
(THORP) and revascularized soft tissue flap. The
indication for soft tissue free flap and bridging
plate reconstruction was determined by the
patient’s health status as well as the nature of the
soft tissue defect in patients undergoing lateral
segmental mandibulectomy. The soft tissue
defects were high volume such that if an osseous
mandibular reconstruction had been performed, a
second soft tissue revascularized tissue transfer
or a multi-paddled scapula flap would be required
to adequately restore the soft tissue defect. The
patients were divided into 2 groups based on the
reconstructive approach. Group 1 (conventional
approach) included 16 patients, all reconstructed
prior to September 1998, who underwent recon-
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struction that restored the volume of the soft
tissue defect. Group 2 (compartment approach)
included 24 patients, all reconstructed after Sep-
tember 1998, who underwent reconstruction with
the compartment approach, which over-corrected
the soft tissue defect around the reconstruction
plate (Figure 1).

As shown in Table 1, there were 26 males and
14 females who met the inclusion criteria, with a
mean age of 60 years (range, 18–80 years). The
minimum follow-up was 5 years. On the basis of
clinical staging, 5 patients had T1/T2 disease and
35 patients had T3/T4. Thirty-seven patients had
squamous cell carcinoma as the tumor type, and 1
patient had mucoepidermoid carcinoma, mucosal

Table 1. Demographics.

Characteristics

Conventional

approach

(n 5 16)

Compartment

approach

(n 5 24)

Mean age, y 59 61

Preoperative BMI 23.2 23.6

Sex

Male 10 (62) 16 (67)

Female 06 (38) 08 (33)

T classification

1 0 (0) 0 (0)

2 0 (0) 05 (21)

3 06 (38) 05 (21)

4 09 (56) 14 (58)

Other 01 (06) 0 (0)

Disease process

First primary 09 (56) 10 (41.5)

First primary recurrence 05 (31) 10 (41.5)

Second primary 02 (13) 04 (17)

Neck dissection

None 02 (13) 01 (04)

SND 10 (62) 13 (54)

MRND 03 (19) 06 (25)

RND 01 (06) 04 (17)

Flap site

Radial forearm 13 (81) 14 (58)

Lateral arm 0 (0) 04 (17)

Rectus 03 (19) 06 (25)

Defect type

Oral cavity and partial tongue 06 (38) 04 (17)

Oropharynx no tongue 07 (43) 15 (62)

Near total tongue with larynx 03 (19) 05 (21)

Radiation

None 01 (06) 03 (12)

Preoperative 06 (38) 09 (38)

Postoperative 09 (56) 12 (50)

Dentition

Edentulous 04 (25) 13 (54)

Dentulous 11 (69) 11 (46)

Osseointegrated implants 01 (06) 0 (0)

Abbreviations: BMI, body mass index; SND, selective neck dissection;
MRND, modified radical neck dissection; RND, radical neck dissection.
Note: Values represent number of patients (%), except as otherwise stated.

FIGURE 1. A 44-year-old man with recurrent T4 N2B squamous cell

carcinoma of the base of the tongue was treated with the compart-

ment approach reconstruction. The patient had received concomitant

chemo and radiation the previous year and was continuing to smoke

and consume alcohol. (A) Defect. To resect this deeply invasive squa-

mous cell carcinoma, a hemiglossectomy, radical tonsillectomy, and

mandibulectomy were performed. The resection was extended to

include the medial pterygoid. The tumor also spread down the hyo-

glossus and involved the hyoid bone, which was included with the

specimen. The cut edge of the hyoid can be seen. (B) Composite

resection specimen. Includes ramus and body of the mandible, floor

of mouth, lateral tongue, hemi–base of tongue, tonsil, lateral soft pal-

ate, medial pterygoid, middle constrictor, digastric, mylohyoid, genio-

hyoid, hyoglossus, and the hyoid bone. Note the poor quality of the

oral mucosa. (C) Rectus revascularized transfer template. The rectus

was chosen for its volume. The resected subunits are marked out for

the mucosal reconstruction. The oral tongue, mandibular compart-

ment, parapharyngeal compartment, and oral floor compartment

required reconstruction. The template was marked out on the right

rectus in the peri-umbilical zone. Rectus fascia was harvested to re-

suspend the larynx and support the floor of mouth reconstruction.

(D) Example of compartment approach reconstruction. Note that the

rectus revascularized transfer was chosen because it had adequate

bulk to reconstruct the resected compartments and push from medial

to lateral against the reconstructive plate. A palate tube was created

between the lateral aspect of the soft palate and the cut edge of the

posterior oropharynx. The rectus fascia was used to re-suspend the

larynx to the reconstruction plate, which also helped to confine the

reconstruction and ensure that the fat from the rectus remained

against the medial aspect of the plate.

Reconstruction Plate for Lateral Mandibular Defects HEAD & NECK—DOI 10.1002/hed June 2008 711



melanoma, and osteosarcoma as the tumor type.
Nineteen patients were treated for their first
primary; the remaining 21 patients had either
recurrent or second primary carcinomas. The ra-
dial forearm was the donor site in 27 patients, the
lateral arm was used in 4 patients, and a rectus
free flap was used in 9 patients. Thirty-seven
patients underwent neck dissection. Twenty-
three patients underwent selective neck dissec-
tions, 9 underwent modified radical, and 5 under-
went radical neck dissections. Three additional
patients who had previously undergone neck dis-
sections, and were currently being treated for re-
currence, had neck explorations for vascular
access. A total of 36 of 40 patients underwent radi-
ation therapy. Fifteen patients received preopera-
tive radiotherapy, 5 of whom received concomitant
chemoradiation therapy. The ‘‘preoperative radia-
tion’’ group consisted of patients who underwent
salvage surgery after a recurrence rather than
planned postradiation surgery. A total of 21
patients received postoperative radiotherapy, of
which 1 patient received concomitant chemora-
diation therapy. Four patients did not require
radiation.

This patient population had a high mortality
rate as most patients had advanced or recurrent
disease. Only 6 of 40 (15%) patients are presently
alive and free of disease. One (2.5%) patient is alive
with disease, 22 (55%) patients are dead of disease,
1 (2.5%) patient died from a distant primary tumor,
9 (22.5%) patients died of intercurrent illness, and
1 (2.5%) patient died of unknown cause.

Approach. All surgical procedures were carried
out after obtaining appropriate informed consent.
Our general approach to complex lateral mandible
defects is to perform an anatomic reconstruction.
The Leibinger Locking System (Stryker Lei-
binger, Kalamazoo, MI) THORP plate was used to
bridge the segmental lateral mandibular defect in
all patients. (At present this implant system is no
longer available. The authors are currently using
the KLS-Martin threadlock system). The plates
were applied to the buccal cortex of the remaining
native mandible using standard techniques. A mi-
crovascular soft tissue free flap reconstruction
was used to replace the soft tissue in both patient
groups. This created plate coverage and main-
tained the mandible in its anatomic position with
proper occlusion. For the ‘‘compartment ap-
proach,’’ the revascularized free-tissue transfer
was designed with a large de-epithelialized adi-
pose component. Upon inset, the de-epithelialized

portion of the flap was rolled into the paraphar-
yngeal and mandibular compartment. The vol-
ume of the involved compartments was over-filled
by approximately 50%. The surface area of the
defect was closed in a template based fashion,
restoring the native contours of the aerodigestive
tract. Once the de-epithelialized soft tissue was
positioned medial to the reconstructive plate, it
was sutured in position. The de-epithelialized por-
tion was sutured to prevent it from falling out of
position into the neck. Sutures were placed in the
lateral aspect of the defect between the plate and
the de-epithelialized portion of the flap. The de-
epithelialized portion was also sutured to the deep
muscle adjacent to the medial aspect of the defect.
Five to 8 loose, simple, 4.0 monofilament, resorb-
able sutures were used. Next, the lateral facial
andmental SMAS (superficial muscle aponeurotic
system) were sutured to the plate in a similar
fashion to prevent ptosis of the overlying skin. If
any suspensory muscles had been cut or the
tongue base had been resected, the hyoid was also
resuspended to the plate with a 2.0 simple gortex
suture. Perhaps the most important point to note
is that, for the compartment reconstruction to be
effective, the soft tissue from the revascularized
flap would have to push laterally against the
medial aspect of the reconstructive plate and over-
fill the involved compartments (Figure 1).

Outcome Measures. Outcome measures included
plate exposure, plate fracture, and oral intake
ability. The time to plate fracture and exposure
was recorded. Oral intake ability was classified as
follows: nothing by mouth; tube feeds with oral
trial; combined oral and tube feeds; nutritional
supplements by mouth; oral intake with nutri-
tional supplements; and oral intake alone. The ex-
planatory variable was the type of reconstructive
approach, either the conventional or compart-
ment approach. The independent variables used
in this analysis included the reconstructive
approach, age, sex, body mass index (BMI), defect,
radiation (preoperative, postoperative, or none),
and dental status (presence of teeth or dentures,
absence of teeth, or dentures). The defect was
coded to include each involved site.

Statistical Analysis. Univariate data were tabu-
lated for all dependent and independent varia-
bles. Bivariate comparisons between treatment
groups were assessed by chi-square statistics,
Fisher’s exact test, Wilcoxon rank-sum test, and
Kruskal–Wallis statistics. Age, sex, preoperative
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BMI, defect type, radiation status, dentition sta-
tus, T classification, N classification, disease pro-
cess, neck dissection type, and flap site were com-
parable between patients receiving either recon-
structive approach. Because of the small sample
size, oral intake ability was grouped into those not
requiring nutritional supplements of any type and
those who did require oral supplements. The log-
rank statistic was used for the comparison of ho-
mogeneity of ‘‘time to plate fracture’’ between the
reconstructive groups, and between edentulous
and dentulous patients.

Multivariate analysis was used to assess the
factors associated with outcomes of interest.
Logistic regression was used for binary outcomes
including plate exposure and plate fracture. The
proportional odds model was used for oral intake
ability. Covariates of interest included age, sex,
standardized preoperative BMI, defect type, radi-
ation status, and dentition status. The final mod-
els were chosen through backward deletion of the
covariates.

All data were maintained in a Filemaker Pro
7.0 relational database (Claris Corp., Santa Clara,
California) and kept on a server designed to protect
patient confidentiality at the University of Michi-
gan. The data were exported as comma delimited
text to SAS version 8.2 (SAS Institute, Cary, North
Carolina). A 2-tailed p value of .05 or less was con-
sidered statistically significant. This was an insti-
tutional review board–approved study.

RESULTS

Overall, 8 of 40 (20%) patients experienced plate
exposure, at a mean time of 10 months (range,

4.7–17 months). The plate exposure rate in recon-
struction group 1 (conventional approach) was 6
of 16 (38%) (Table 2). The plate exposure rate for
group 2 (compartment approach) was 2 of 24 (8%).
This difference in plate exposure rate was statisti-
cally significant (p 5 .042), which suggests that
the compartment approach is effective in reducing
the rate of plate exposure (Figure 2). Bymultivari-
ate analysis, reconstructive approach was found
to be the only factor associated with plate expo-
sure (p 5 .04). Radiation status, preoperational
BMI, defect type, age, and sex were not found to
be significantly associated with plate exposure.
All the exposures were external.

The overall plate fracture rate was 7 of 40
(18%), with a mean time to fracture of 21 months
(range, 2.3–44 months). One of the 17 patients
who were edentulous experienced plate fracture
(5.9%), whereas 6 of 23 patients who were either
dentulous (22/23) or had osseointegrated implants
(1/23) experienced plate fracture (26.1%) (Fig-
ure 3). Although this difference was clinically appa-
rent, it was not statistically significant (p 5 .20).
However, patients who were either dentulous or
had osseointegrated implants had significantly
shorter (p 5 .049) median time to plate fracture
(43.9 months) than patients who were edentulous
(median time not yet reached). Although radiation
status was not significantly associated with plate
fracture, 1 of 15 (6.7%) of the patients who were

Table 2. Outcome measures by reconstruction.

No. of patients (%)

Conventional

approach

(n 5 16)

Compartment

approach

(n 5 24)

Plate exposure 6 (38) 2 (08)

Plate fracture 3 (19) 4 (17)

Diet

Nothing by mouth 6 (38) 6 (25)

Tube feeds, trial oral 1 (06) 3 (13)

Combined oral and

tube feeds

0 (0) 1 (04)

Nutritional supplements

by mouth

0 (0) 1 (04)

Oral intake with

nutritional supplements

5 (31) 7 (29)

Oral intake alone 4 (25) 6 (25)

FIGURE 2. Rate of plate exposure based on reconstructive

approach. Plate exposure rates were significantly lower in

patients who underwent reconstruction with the compartment

approach (8%) versus the conventional approach (38%) (p 5
.042).
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radiated and required surgical salvage experi-
enced plate fracture, whereas 6 of 21 (28.6%) of
the patients who received postoperative radiation
experienced plate fracture. This higher rate of
plate fracture in patients radiated postoperatively
is likely related to the better diet scores as these
patients consumed more complex diets than the
salvage surgery patients and, as a result, would
be likely to create larger plate loads. No association
was found between plate fracture and covariates of
interest, including reconstructive approach, radia-
tion status, preoperative BMI, defect type, age, and
sex.

Oral intake ability did show some statistically
significant differences. Multivariate analysis
showed that radiation status and preoperative
BMI were 2 significant factors that affected oral
intake ability (Table 3). Those who had combined
radiation treatment after surgery had better oral
intake than those who underwent radiation and
subsequently required salvage surgery, with an
odds ratio of 8.1 (1.9, 34.5). This represented a
statistically significant difference (p 5 .02). The
odds ratio for the preoperative BMI was 1.2 (1.0,
1.4), which means that a 1-unit increase in preop-
erative BMI was associated with a 20% increase

in the predicted odds for better oral intake ability
in postoperatively radiated patients.

The overall rate of gastrostomy tube (g-tube)
dependence was 12 of 40 (30%) (Table 2). In group
1, six of 16 (38%) patients were strictly g-tube de-
pendent for all of their nutrition, versus 6 of 24
(25%) in group 2. Despite the differences in fre-
quency, which indicated that volume reconstruc-
tion patients were less likely to require a g-tube,
this did not represent a statistically significant
difference. The overall high rate of g-tube depend-
ence in this study cohort is believed to be due to
the extensive nature of the reconstruction defects
and the high proportion of patients under going
salvage surgery (preoperative radiation).

DISCUSSION

In this study, we set out to determine if the ‘‘com-
partment approach’’ to lateral oromandibular
reconstruction can reduce plate complication
rates and improve oral intake ability when com-
pared with the conventional soft tissue free flap
reconstruction. In addition, we examined whether
other clinical factors are important in choosing
this reconstructive approach. The plate exposure
rate was significantly lower in patients who
underwent reconstruction with the compartment
approach as compared to those with the conven-
tional approach. This suggests that this approach
is an effective alternative to osseocutaneous
reconstruction with respect to the plate exposure
rate. The median time to fracture was signifi-
cantly shorter in patients with intact dentition
versus those who were edentulous. This suggests
that if a patient has teeth and significant loading
is expected postoperatively, then an osseous
reconstruction of the mandible may be more
appropriate. In terms of oral intake following

FIGURE 3. Rate of plate fracture based on dentition status.

Plate fracture rates were higher in patients who were dentulous

or had osseointegrated implants (26.1%) than in edentulous

patients (5.9%). Although this difference was clinically apparent,

it was not statistically significant (p 5 .20). Median time to plate

fracture, however, was significantly shorter in patients who were

dentulous or had osseointegrated implants (43.9 months) than

in edentulous patients (median time not yet reached) (p 5
.049).

Table 3. Odds ratios of variables associated with

improved oral intake ability.

Odds ratio of improved

oral intake ability

Each 1 point increase

in preoperative BMI

1.2 (1.0, 1.4), higher

odds of improved oral

intake for each 1 point

increase in BMI

Postoperative versus

preoperative radiation

8.1 (1.9, 34.5), higher

odds of improved oral

intake ability if radiated

postoperatively

Abbreviation: BMI, body mass index.
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reconstruction, radiation status and preoperative
BMI were the only significant contributing fac-
tors. Patients who received postoperative radia-
tion had better oral intake than those who were
surgically salvaged after a failure of radiation
therapy (preoperative radiation). In addition,
higher preoperative BMI was associated with bet-
ter oral intake ability. Maintaining swallowing
function after surgical salvage of previously radi-
ated patients, particularly those with a low BMI,
is difficult. In this analysis, BMI is an interesting
measure that may also be a surrogate measure of
the overall physical health of the patient.

‘‘Compartment reconstruction’’ is 1 of many
approaches to lateral mandibular reconstruction
in the head and neck cancer patient that have
been reported. Surgical approaches are varied
and range from studies that have described using
reconstructive plates with primary closure,11

to reconstructive plates with soft tissue cover-
age,12,13 and to reconstructive plates with osteocu-
taneous free flaps.4 Zwetyenga et al11 described
using a titanium bridging plate with no soft tissue
coverage on a group of 38 patients. Although the
mean operating time was only 2 hours and
30 minutes, 10 of 38 patients required plate re-
moval at amean time of 20.4months. This approach
has not gained favor because of the high complica-
tion rate. In addition, this approach could not
be used in our cohort as the defects were too large
for primary closure. Several studies have also
described the use of different types of soft tissue
flaps. Comparisons have been made between myo-
cutaneous pedicled flaps and fasciocutaneous revas-
cularized tissue transfers. There is evidence that
revascularized tissue transfer decreases complica-
tion rates when compared with pectoralis flaps,
although tissue transplantation did add operative
time.13 The most controversy surrounds the deci-
sion to use an osseocutaneous revascularized
tissue transfer versus a revascularized soft tissue
transfer in conjunction with a reconstructive
plate. Urken et al4 demonstrated that the plate
exposure rate could be reduced to less than 10%
with an osseocutaneous revascularized tissue
transfer. Shpitzer et al8 corroborated these results
in a collaborative retrospective study between the
University of Toronto and the Free Hospital in
Amsterdam. Although complication rates were
well-controlled with osseocutaneous flaps, diffi-
culties remained with the soft tissue associated
with the osseocutaneous tissue transfers because
this tissue had less flexibility for reconstruction of
complex oral and oropharyngeal defects. In 2003,

Blackwell published a retrospective study of 210
patients that demonstrated no significant differ-
ence in the overall reconstructive failure rates
between patients with lateral mandibular defects
reconstructed with osseocutaneous reconstruc-
tion versus a plate and free flap reconstruction.14

This study was observational in nature and did
not specifically evaluate etiologic factors. Our
report builds on this work by presenting the com-
partment model as an approach that specifically
reduces plate exposure rates in patients who
underwent reconstruction with a bridging plate
and revascularized free-tissue transfer.

In our study, we used a quasi-experimental
design to assess the effectiveness of the compart-
ment approach to soft tissue revascularized tissue
transfer and a bridging reconstructive plate. We
studied a patient population with large, complex
composite, high-volume defects, and lateral man-
dibulectomy, which included the entire alveolar
canal. In all patients, the same type of reconstruc-
tive plate was used, and 92% of patients under-
went radiation therapy either preoperatively or
postoperatively. This patient group was chosen to
test outcomes in patients who typically would
require a complex multipaddled or multiflap
reconstruction. In the historic control group, the
incidence of plate exposure was similar to previous
studies that assessed plate exposure rates with
soft tissue and a bridging reconstructive plate.10

The significantly decreased exposure rates in our
‘‘compartment reconstruction’’ group are compara-
ble to the complication rates reported in patients
receiving osseocutaneous reconstruction.4,8,14 In
assessing the validity of the compartment recon-
struction approach, it is interesting to look at the
subset of patients who had an oropharyngeal
defect. Of the 6 patients who developed plate expo-
sure in group 1, four of these patients underwent
an oropharyngeal reconstruction. This patient
group experienced the highest exposure rate. This
is also the group in which there are multiple com-
partments to reconstruct, including the paraphar-
yngeal space and mandibular space as well as the
soft tissue structures in the oropharynx and lat-
eral oral cavity. If the reconstructive plan did not
address each of the involved compartments, the
total volume, and the surface area of the defect, we
believe that the patient would be at higher risk for
plate exposure. There are not enough events to
allowmeaningful statistical analysis, but this find-
ing is consistent with our overall hypothesis.

Although ‘‘compartment reconstruction’’ re-
duced the incidence of plate exposure, it did not
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have an effect on plate fracture. Our results show
that a reconstruction utilizing the titanium bar
with a fasciocutaneous free flap is not appropriate
for patients with teeth. The bridging plate does not
have the structural integrity to withstand the long-
term physical stress of mastication, as demon-
strated by the significantly reduced time to fracture
in the dentulous group. It is likely that all patients
with intact dentition reconstructed with a plate and
soft tissue reconstructionwill eventually experience
plate fracture if they live long enough.

The type of quasi-experimental design used for
this study merits a brief discussion as a potential
weakness. When a historic intervention is com-
pared to a more recent, updated intervention, the
tendency is toward the updated intervention show-
ing better results. If the same 2 interventions are
evaluated with a randomized 2 group design, there
is a possibility that they may no longer be signifi-
cantly different. This is a recognized design flaw in
historical control, quasi-experimental studies such
as this study. Historical bias explains this effect,
for which there are many causes. In this study,
the possible causes of historical bias could relate
to increasing adeptness with lateral mandibular
reconstruction, improvement of patient care in
the perioperative period, improvement in radia-
tion technique, and improvement in general sup-
portive care. All these sources of bias could be
affecting the outcome in this study. The practical
challenge is to find a better study design. Random-
ization in this patient population would be diffi-
cult, primarily because of its small size. In defense
of the historical control design that was chosen,
the historical group immediately preceded the
group with the modified intervention. Minimiza-
tion of the chronological gap between the control
and modified intervention group is a well-recog-
nized approach tominimize historical bias.

The main functional outcome measure in this
study was oral intake ability. We found that the
main determining factors affecting the patients’
ability to maintain an oral diet were preoperative
radiation and BMI. Patients who received preop-
erative radiation had significantly higher g-tube
dependence rates than patients who received
postoperative radiation. In terms of BMI, we
found that a 1 unit increase in preoperative BMI
was associated with a 20% increase in predicted
odds for better oral intake ability. The effects of
these 2 variables were significant regardless of
the reconstructive approach or the patients’ denti-
tion status. We did observe that the oral intake
ability was better in the ‘‘compartment approach’’

group, but this was not statistically significant.
The observed difference between the 2 groups
was large, and if the samples were larger, it is
possible that more than 2 variables would be
significant.

We believe that the improvement in plate expo-
sure rate was due to specific attention to the
resected compartments and anatomic subsites.
Our working theory, which might explain the suc-
cess of the compartment approach, is that the
increased volume of the revascularized tissue
transfer keeps the external facial skin from con-
tracting through the plate in an attempt to obliter-
ate dead space medial to the plate. As the surgical
wound contracts, the tissue lateral to the plate is
‘‘stretched over the plate’’ and is subjected to pres-
sures that likely exceed the critical capillary clos-
ing pressure. This medial traction results in grad-
ual necrosis of the tissue overlying the plate.
Adequate reconstruction of the volume medial to
the plate (which is the preference of the authors)
or placement of the vascularized tissue lateral to
the plate will help counteract the medial traction.
Previous reports have shown that cross-sectional
reconstructive plate contour is an important fac-
tor.15 It is reasonable to propose that plate geome-
try with a higher profile and a sharp contour could
accelerate the process of tissue necrosis if critical
capillary closing pressure is the important patho-
physiological event. Traditional osseocutaneous
revascularized tissue transfers may have been
more effective than prior attempts at low-volume
soft tissue reconstructions because the boney tis-
sue medial to the plate is well vascularized, which
keeps the overlying skin from contracting through
the plate. Bone also has the structural integrity to
resist wound contraction within the reconstructed
oral cavity/oropharynx and should protect the
overlying facial skin. Since the study period, the
anterolateral thigh flap is more commonly used
for oral cavity reconstruction. The anterolateral
thigh is a bulkier alternative to the radial forearm
free-tissue transfer. The bulk of this revascular-
ized transfer should be beneficial in reducing
plate complications when bone is not used.

The ‘‘compartment approach’’ has been effec-
tive in reducing complications related to plate ex-
posure. Edentulous patients with large complex
defects benefit from this approach. A reconstruc-
tive bridging plate in dentate patients who are
expected to have good oral function will fracture
without an osseocutaneous reconstruction. Pa-
tients who undergo planned postoperative radia-
tion therapy and have a preoperative BMI >23
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have much better swallowing function posttreat-
ment. Patients who undergo surgical salvage after
radiation therapy have much poorer swallowing
outcomes regardless of reconstructive approach.
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