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Abstract

Background Free flap reconstruction is the standard method for reconstructing large maxillary defects. Palatal fistula is an
uncommon complication following reconstructive surgery. This study aims to describe the incidence, etiology, and management
of palatal fistulae following reconstruction of oncological maxillectomy defects.

Methods A total of 108 patients from a single institution who underwent maxillectomy surgery between 2008 and 2014 were
retrospectively reviewed. Ninety-two patients had resection of the hard palate. Sixty-eight patients underwent immediate free flap
reconstruction of the palate; 55 had reconstruction of the hard palate with skin, and thirteen had reconstruction of the hard palate
with muscle.

Results The incidence of palatal fistulae in the reconstructed palates was 12% (11 patients) in this series: five after muscular
reconstruction of the hard palate and six after cutaneous reconstruction. Muscular reconstruction of the hard palate is associated
with a significantly higher incidence of palatal fistulae compared with cutaneous reconstruction (p =0.015). The Cordeiro
classification, smoking, diabetes, immunosuppression, and radiotherapy were not significant risk factors (p > 0.05).
Conclusions Based on our experience, we caution against attempting direct closure for established palatal fistulae, the majority of
patients who had attempted direct closure of their fistulae failed to achieve resolution.
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Introduction

Palatal fistulae following free flap reconstruction of
maxillectomy defects present a significant surgical problem.
Palatal fistulae are communications between the sinonasal and
oral cavities. They cause clinical problems including
hypernasal speech and oronasal regurgitation of food and
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drink that can lead to chronic sinus infections, significant
functional impairment [1], and can adversely impact the qual-
ity of life. These complications can potentially prolong hospi-
tal stay and delay the commencement of adjuvant oncological
therapy [1, 2]. While small palatal fistulae can be managed
expectantly or with direct repair, fistulae occurring after re-
construction of the palate following oncological resection usu-
ally result in much larger defects not amenable to direct clo-
sure, locoregional flap reconstruction, or satisfactory prosthet-
ic obturation [3].

The aim of this study is to determine the relationship be-
tween perioperative risk factors and fistula formation follow-
ing maxillectomy reconstruction, as well as to establish the
incidence and management of palatal fistula. The risk factors
examined were prior radiotherapy, extent of operative defect,
smoking status, diabetes, immunosuppression, and type of
palatal reconstruction.

A retrospective analysis of patients who underwent
maxillectomy was performed at our institution, a tertiary head
and neck oncology referral center, to assess the incidence and
management of palatal fistulae.
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Methods

Approval for the study was obtained from the Melbourne
Health Human Research Ethics Committee Reference
Number 2014193.

One hundred eight patients who underwent maxillectomy
surgery at the Royal Melbourne Hospital, Victoria, Australia,
between the 1st of January 2008 and the 1st of June 2014 were
identified through the Australian Comprehensive Cancer
Outcomes and Research Database, the head and neck multi-
disciplinary meeting database, and clinical coding from med-
ical records.

Data was extracted from the head and neck databases and
clinical records. Patient demographics, extent of resection,
histopathology, previous radiotherapy treatment, adjuvant ra-
diotherapy, diabetes, smoking and immunosuppression status,
and the incidence and management of palatal fistulac were
recorded [4].

Maxillectomy defects were categorized according to the
classification system described by Cordeiro et al. (Fig. 1) [4].

Statistical analysis was performed using IBM ® SPSS ®
software (Chicago, IL, USA, 2013).
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Fig. 1 The Cordeiro Classification of maxillectomy defects [4]. a Type 1
(limited maxillectomy)—resection of one or two walls of the maxilla,
excluding the palate. b Type II (subtotal maxillectomy)—resection of
the maxillary arch, palate, anterior, and lateral walls with preservation
of the orbital floor. ¢ Type Illa (total maxillectomy)—resection of all
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Results

One hundred eight consecutive patients were identified
and included in our study. Sixty-seven patients were
male (62%). The average age of the patients at the time
of resection was 61 years of age. Squamous cell carci-
noma was the predominant histopathology, occurring in
66 patients (61%) (Table 1).

Of the 108 patients, 92 underwent resection of the hard
palate (Cordeiro types II and I1I) (Table 2).

Sixty-seven patients underwent type II subtotal
maxillectomy, 16 patients underwent type IIIA total
maxillectomy, and nine patients underwent type IIIB total
maxillectomy and orbital exenteration. Eleven patients
(12%) developed a palatal fistula. Of these patients, eight
had a type II subtotal maxillectomy, two patients had a type
IITA total maxillectomy, and one patient had a type IIIB total
maxillectomy and orbital exenteration. Seven patients devel-
oped fistulae due to dehiscence at the posterior inset between
the flap and the soft palate. Four patients developed fistulae
secondary to flap necrosis; three of these had partial flap ne-
crosis and one complete flap necrosis.

six walls of the maxilla, with preservation of orbital contents. d Type
IIIb (total maxillectomy)—resection of all six walls of the maxilla, with
exenteration of orbital contents. e Type IV (orbitomaxillectomy)—orbital
exenteration and resection of the upper five walls of the maxilla with
preservation of the palate
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Table 1 Operative pathology
Pathology Number of patients
Squamous cell carcinoma 66 (61%)
Verrucous 2 (2%)
Well differentiated 16 (15%)
Moderately differentiated 30 (28%)
Poorly differentiated 18 (17%)
Adenocarcinoma 8 (7%)
Salivary gland carcinoma 6 (6%)
Adenoid cystic carcinoma 1 (1%)
Mucoepidermoid carcinoma 5 (5%)
Ameloblastoma 3 (3%)
Sarcoma 4 (4%)
Melanoma 4 (4%)
Basal cell carcinoma 2 (2%)
Other 15 (14%)
Total 108

A committee of seven senior head and neck reconstructive
surgeons determined the reconstructive options at the weekly
head and neck multidisciplinary team meeting. Sixty-eight of
92 patients (74%) who underwent resection of their hard pal-
ate had immediate free flap reconstruction. Of the 11 patients
who developed palatal fistulae (Table 3), five patients had
muscular reconstruction of the hard palate (iliacus muscle
from four deep circumflex iliac artery flaps and flexor hallucis
longus muscle from one free fibula flap) and six had skin
reconstruction (skin paddles from three radial forearm free
flaps, two free fibula flaps, and one anterolateral thigh free
flap). Fourteen patients underwent locoregional flap

reconstruction, 11 patients received prosthetic obturation,
and ten patients had their defects closed primarily (Table 2).

The initial management of the palatal fistulae (Table 4) was
direct closure in six patients, prosthetic obturation in one pa-
tient, and healing via secondary intention in four patients. Of
the six patients who underwent primary repair, five developed
recurrent fistulae. Of the patients with recurrent fistulae, three
were managed conservatively and two underwent a second
free flap reconstruction achieving resolution. The patient
who was initially managed with an obturator subsequently
underwent delayed local flap reconstruction, resulting in a
resolution of the fistula. Ultimately, only four patients
achieved resolution of their fistulae.

Ten patients received previous radiotherapy to the head and
neck and three of the ten patients had further adjuvant radio-
therapy. In total, 55 patients (51%) received adjuvant radio-
therapy. Of the patients who developed palatal fistulae, none
had prior radiotherapy and ten received adjuvant radiotherapy.
However, in all ten patients, the fistulae developed prior to the
commencement of radiotherapy.

Of the patients who underwent resection of the hard palate,
40 patients were current or ex-smokers, ten patients had dia-
betes, and seven patients were immunosuppressed from he-
matological malignancy or chemotherapy.

Discussion

The present series is the largest published series of free flap
reconstruction for oncological maxillary defects. Palatal fistu-
lae are an uncommon complication following maxillectomy
and palatal resection; the incidence of palatal fistulac in our
population was 12%. Smaller series have found a similar

Table 2 Type of maxillary

reconstruction according to the Method of maxillary reconstruction 1 il Mla IIb v Totals

Cordeiro Classification
ALT FF 3 (23%) 14 21%) 4 (25%) 1 (11%) 1 33%) 23
Free fibula FF 9 (13%) 7 (44%) 1 (11%) 17
Radial forearm FF 11 (16%) 11
DCIA FF 4 (6%) 4 (25%) 8
Rectus abdominis FF 3 (4%) 6 (67%) 9
Combination FF 2 (3%) 1 (11%) 3
Parascapular FF 1 (1%) 1
Pectoralis major 1 (1%) 1
Pedicled flap 0
Local flap 3 (23%) 8 (12%) 1 (6%) 2 (67%) 14
Obturator 1 (8%) 10 (15%) 11
Primary closure 6 (46%) 4 (6%) 10
Total 13 67 16 9 3 108

Number of patients according to the Cordeiro Classification (percentage)
ALT, anterolateral thigh; DCIA, deep circumflex iliac artery; FF, free flap
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Table 3  Summary of patients who developed palatal fistula

Patient no.  Age at Extent of defect Operative pathology Free flap reconstruction ~ Palatal reconstruction—
operation  (Cordeiro Classification) flap component

1 54 la Papillary adenocarcinoma DCIA FF Muscular

2 68 I Poorly diff. SCC Free fibula FF Skin

3 47 II Ameloblastoma Free fibula FF Muscular

4 43 I Moderately diff. SCC Radial forearm FF Skin

5 36 I Intermediate-grade adenocarcinoma  Radial forearm FF Skin

6 72 1Ib Poorly diff. SCC Free fibula FF Skin

7 64 I Well-dift. SCC DCIA FF Muscular

8 71 I Carcinoma ex ameloblastoma DCIA FF Muscular

9 63 la Poorly diff. SCC DCIA FF Muscular

10 47 I Moderately diff. SCC Radial forearm FF Skin

11 82 I Moderately diff. SCC ALT FF Skin

ALT, anterolateral thigh; DCIA, deep circumflex ilia artery; FF, free flap; SCC, squamous cell carcinoma; diff., differentiated

incidence of fistula formation between 5 and 10% [5-8].
Similarly, the reported incidence of post-operative fistulae fol-
lowing primary cleft palate repair is at 8.6%, with a signifi-
cantly higher incidence demonstrated in higher Veau classes
and with no statistically significant difference in fistula rates
when comparing unipedicled and bipedicled palatal repair
techniques [9].

We hypothesized the larger and more complex defects
would have a greater risk of fistula formation; however, our
results demonstrated that the Cordeiro Classification did not
correlate with the incidence of palatal fistulae (p value =
0.995) (Table 5).

Many studies have identified neoadjuvant radiotherapy as a
significant risk factor for free flap failure and fistula formation
[10-12]. Our study did not demonstrate a correlation between
neoadjuvant or adjuvant radiotherapy with fistula formation as

Table 4 Management of patients with palatal fistula

none of the patients who developed fistulae had prior radio-
therapy in our study.

Our study also did not demonstrate a correlation between
smoking and fistula formation (p value 0.513) (Table 5). This
is supported by two studies, Lee et al. and Choi et al., which
demonstrate smoking does not increase the risk of complica-
tions following head and neck reconstructive surgery [12, 13].

Our study also did not detect a correlation between diabetes
mellitus or immunosuppression with fistula formation (p-
values 0.849 and 0.159, respectively) (Table 5).

In this series, the four main free flaps used for recon-
struction were deep circumflex iliac artery flap, radial
forearm flap, fibula flap, and anterolateral thigh flap. The
component of the free flap used for palatal reconstruction
was either muscle or skin. Insetting and suturing muscle to
mucosa for a palatal defect is technically more difficult

Patient no. Initial management Resolution of palatal Definitive management Resolution of palatal

of palatal fistula fistula after initial of palatal fistula fistula after definitive
management management

1 Primary repair No Free flap (rectus abdominis) Yes

2 Conservative N/A Conservative No

3 obturator No Local flap Yes

4 Primary closure No Conservative No

5 Primary closure No Free flap (radial forearm) Yes

6 Primary closure Yes - Yes

7 Conservative N/A Conservative No

8 Conservative N/A Conservative No

9 Primary closure No Conservative No

10 Primary closure No Conservative No

11 Conservative N/A Conservative No
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Table 5 Analysis of risk factor
for developing palatal fistulae Palatal fistulae No fistulae p value
Palatal reconstruction Skin 6 49
Muscle 5 8 0.015
Cordeiro classification I 8 59
Illa 2 14
b 1 8 0.995
Smoking status Never 8 44
Past 2 25
Current 1 12 0.513
Diabetes Diabetes 1 9
No diabetes 10 72 0.840
Immunosuppression Immunosuppression 2 5
No immunosuppression 9 76 0.159

than suturing skin to mucosa. However, the muscular
component has an advantage as it may swell initially to
provide watertight obturation, and then later atrophies to
decrease bulk of the reconstruction. Muscle also un-
dergoes mucosalization to provide a more natural long-
term appearance [14]. The cutaneous component of free
flaps is usually more independent of the bony component
allowing for greater flexibility in the palatal inset. The cuta-
neous component can also be inset to allow an epithelial sur-
face for both the oral and nasal surfaces of the palate thereby
reducing the risk of flap contracture and flap dehiscence.

Our series supports the hypothesis that the incidence of
palatal fistula is higher in muscle reconstruction compared
with skin reconstruction (p value =0.015) (Table 5).

In this series, five of the six patients failed direct closure of
their palatal fistulae. If palatal fistulae occur after oncological
reconstruction, we caution the reconstructive surgeon from re-
suturing small palatal dehiscence unless the primary etiology
of the fistula has been addressed.

In the reconstruction of complex maxillectomy defects,
we prefer to use osseofasciocutancous flaps where possi-
ble, as we believe the cutanecous component is more reli-
able in palatal reconstruction. Although we routinely at-
tempt to reconstruct the palate with the cutaneous compo-
nent of the free flap, sometimes the only feasible option is
to use the muscular component for palatal reconstruction
due to the size of the defect and a lack of skin perforators
from the vascular pedicle of the free flap.
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