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1 | INTRODUCTION
Three cases with maxillary palatal defects of different sizes after
partial maxillectomy were reconstructed with pedicled buccal
fat pads and nasolabial flaps. This approach overcame problems
of osteotomy with a pedicled buccal fat pad alone, and simpli-
fied surgical procedures and reduced the operative time.

Macxillary palatal defects due to tumor resection require
immediate reconstruction because they may create many
morphological and functional disorders. Reconstruction of
these defects with tissues is often performed with recovery
of function with an obturator because there is no appropriate
surrounding tissue and reconstruction with a free flap needs
an enlarged operative field.!

Egyedi 2 reported good outcomes of skin implantation
using a pedicled buccal fat pad (pBFP) and thick skin tissues
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The novelty of this procedure is the reconstruction of a maxillary palatal defect with
two pedicled flaps: a pedicled buccal fat pad and a nasolabial flap. This use of combi-
nation flaps makes the surgery simple, short, and useful for a wide defect.The novelty
of this procedure is the reconstruction of a maxillary palatal defect with two pedicled
flaps: a pedicled buccal fat pad and a nasolabial flap. This use of combination flaps

makes the surgery simple, short, and useful for a wide defect.

buccal fat pad, maxillary cancer, nasolabial flap, reconstruction

in patients with oroantral and oronasal communications. The
reconstruction method with a pBFP is effective for maxil-
lary palatal defects.> Most published studies have reported a
high success rate due to the rich vascularity of a pBFP, low
donor-site morbidity and the simple surgical procedure for
grafting.® Also, the transplanted pBFP changes to fibrous
connective tissues and can fully support the load of a prosthe-
sis device.*® However, there is a limitation on the coverage
range of defects.”

Use of a nasolabial flap (NF) is one of the oldest tech-
niques for replacement of orofacial soft tissue defects.® It
has advantages of the donor site being in the same operating
field, reliable and rich vascularity, versatility in design, prox-
imity to the defect, and ease of flap elevation.” This method
is indicated for small- or medium-sized defects due to the
limitation of length and width.'”
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Here, we report three cases in which we used a pBFP in
combination with a NF to facilitate recovery of function for
large defects that could not be fully covered by transplanta-
tion with a pBFP alone.

2 | CASE REPORTS

The three patients (1 male and 2 females) underwent recon-
struction of oroantral and oronasal communications using
a NF and pBFP after partial maxillectomy from January
2016 to September 2017 in the Department of Oral and
Maxillofacial Surgery at Kameda General Hospital. The pri-
mary disease was squamous cell carcinoma (SCC) in two
patients and mucoepidermoid carcinoma (MC) in one. No
cervical lymph node metastasis or distant metastasis was ob-
served in all cases. All patients had oroantral and/or orona-
sal communications after resection (Table 1). No necrosis,
infection, or severe scar contracture in grafts was found in
any patients. The wound stabilized, ingestion was started
and rehabilitation was performed with appropriate denture
within 10 days after surgery in all patients. The postoperative
oronasal communication (8X5 mm in size) in the posterior
midline end was found in Case 3, which was largest defect
after partial maxillectomy, one month after surgery. No pre-
operative or postoperative radiation therapy was given in all
cases.

TABLE 1 Summary of patient characteristics
Item Case
Case Number 1
Sex M
Age 80
Diagnosis Right maxillary gingival carcinoma
T2NOMO

Resection area

Defect size (cm) 42x%x3.9
Oroantral communication size  Rt: 2.2 X 1.8
(cm)
Oronasal communication size ~ —
(cm)
PNS after resection Yes
Operation time (min) 141
Bleeding (ml) 100
Start of postoperative 7
ingestion (days)
Outcome Good

2.1 | Surgical technique and procedure

After partial maxillectomy (Figure 1 A-1, 2), oroantral and
oronasal communications due to maxillary palatal defects
were closed using a pBFP and NF. First, an extensive inci-
sion was made from the efferent retromolar mucosa toward
the anterior border of the mandibular ramus to establish a
good surgical field. The buccinator and zygomaticus major
muscles were cut, and the dissection was carefully performed
to create sufficient openings for pulling out the capsule over-
lying the fat pad atraumatically. Then, the pBFP was fixed
with absorbable sutures on the marginal palatal mucosa cov-
ering the posterior defect to form the maxillary sinus floor
and bilateral nasal cavity floor (Figure 1B). Subsequently, a
bell-shaped flap was marked on the nasofacial groove on the
same side of the defect (Figure 1C). The base of the flap was
placed a little above the level of the oral commissure. The
NF was kept above the mimetic muscle and the skin of the
base part of the flap was separated as a pedicled partial thick-
ness graft (Figure 1D). The modified NF was then transferred
intraorally through a transbuccal tunnel. The flap covered
the remaining anterior defects and was sutured on the buc-
cal mucosa. The pBFP and NF were fixed with absorbable
suture to prevent dead space. Lastly, the part of the pedicled
partial thickness graft of the NF was folded toward the ex-
posed pBFP and sutured to cover all the defect completely
(Figures 1E-1,2).

IF I

87 65

Left maxillary gingival carcinoma  Right maxillary mucoepidermoid
T3NOMO

carcinoma T4aNOMO

52x%x4.8 6.3 X 6.8

Lt: 3.0x 1.8 RT: 2.8 X 2.0
LT:2.1x1.0

Lt: 1.3x 1.0 45x%x1.2

Yes No

111 224

70 480

5 10

Good Partial dehiscence
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FIGURE 1 Preoperative and intraoperative intraoral photographs, Surgical outline (Case 3). (A-1) Intraoral photograph after biopsy (mirror

image), showing diffuse swelling in the left palatal mucosa. (A-2) Primary tumor and resected margin. (B) After transplantation with a pBFP. B:

Buccal fat pad. (C) Design of the nasolabial flap. Skin on the peripheral side in the nasolabial fold slap was not completely removed and was folded

(asterisk). N: Nasolabial flap. (D) Oroantral and oronasal communications were closed with a pBFP and NF. The pBFP was sutured to cover the

soft palate to the midline palate, and the NF was sutured with mucosa in the unaffected side (arrowhead). Folded skin was used for filling of the

mucosal defect and completely closed with buccal mucosa. (E-1, 2) Transplantation with a nasolabial fold slap, which was fixed and sutured to

cover the pBFP

Case 1 was an 80-year-old male patient who visited our
department with a chief complaint of discomfort due to an
ulcerated lesion in the right maxillary gingiva. The patient
had a history of hypertension, diabetes, arrhythmia, and
chronic renal failure. An anesthesiologist diagnosed the case
as American Society of Anesthesiologists physical status
(ASA-PS) class 3. The lesion was determined to be maxillary
gingival carcinoma (SCC, moderately differentiated type)
based on clinical, radiographic examination, and histopatho-
logical findings. The region to be resected was from the right
maxillary tuberosity to the upper right 4 and the subject un-
derwent partial maxillectomy under general anesthesia. After
resection, a defect of 4.2 X 3.4 cm in size (oroantral commu-
nication: 2.2 X 1.8 cm) was detected and closed with a pBFP
and NF. The wound was stabilized after suture removal at
7 days after surgery. Then, the patient started ingestion, and
an appropriate partial denture was provided.

Case 2 was an 86-year-old female patient who visited our
department with a chief complaint of pain due to an ulcerated
lesion in the left maxillary gingiva. The patient had a history
of mandibular gingival cancer, hypertension, and chronic
renal failure. An anesthesiologist diagnosed the case as
ASA-PS class 3. The lesion was determined to be maxillary
gingival carcinoma (SCC, well-differentiated type) based
on clinical, radiographic examination, and histopathological

findings. The region to be resected was from the left maxil-
lary tuberosity to the left maxillary canine and the area over
the maxillary midline. The patient underwent partial maxil-
lectomy under general anesthesia. After resection, a defect of
5.2 X 4.8 cm in size (oroantral communication: 3.0 X 1.8 cm,
oronasal communication: 1.3 X 1.0 cm) was detected and
closed using a pBFP and NF. The wound was stabilized
5 days after surgery. Then, the patient started ingestion, and
an appropriate partial denture was provided.

Case 3 was a 65-year-old female patient who visited our
department with a chief complaint of diffuse swelling and
discomfort in the right palatal mucosa. The patient had a
history of arrhythmia, chronic renal failure, and anemia. An
anesthesiologist diagnosed the case as ASA-PS class 3. The
lesion was determined to be a malignant salivary gland tumor
(low-grade mucoepidermoid carcinoma) based on clinical, ra-
diographic examination, and histopathological findings. The
regions to be resected were the upper right 2 in the anterior
area, the right sphenoid bone and the posterior nasal spine
(PNS) in the posterior area, and lower parts of the lateral
nasal wall and vomer bone in the superior area (Figure 1A-
2). After resection, there were maxillopalatal defects of
6.3 X 6.8 cm (oroantral communications: 2.8 X 2.0 cm on
the right side, 2.1 X 1.0 cm on the left side, 4.5 X 1.2 cm
in the bilateral oronasal communications). The oroantral and
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oronasal communications were closed by a pBFP and NF.
The wound was stabilized after suture removal 10 days after
surgery. Then, the patient started ingestion, and an appropri-
ate partial denture was provided.

The wound was found to be dehiscent toward the posterior
flap end approximately one month after surgery (Figure 2A).
Consequently, an oronasal communication was closed with a
mucoperiosteal flap under local anesthesia (Figure 2B).

3 | DISCUSSION
The objective of closure of oroantral and/or oronasal commu-
nications after partial maxillectomy is functional recovery of
articulation, mastication and swallowing, and recovery of the
physiological functions of the maxillary sinus and nasal cav-
ity. The approaches include reconstruction with an obturator,
pedicled flap and free flap.

Small defects of less than a half of the maxillary al-
veolus and hard palate can be recovered functionally and

(B)

FIGURE 2 Postoperative intraoral photograph (Case 3) at

1 month after surgery. (A) An oronasal communication was found

at the border of the midline transplanted area and soft palate (mirror
image). (B) The oronasal communication was closed with the mucosal
and periosteal flap in the unaffected palate (mirror image). P: Palatal
rotation flap

cosmetically with dentures. ’ Filling with flaps into a de-
fect is necessary to support long-term stability of velopha-
ryngeal insufficiency and can also improve QoL. A study
of the relationship of mastication capacity, defect size and
form and remaining teeth in patients with a dental obtura-
tor showed that mastication capacity was higher in patients
with a dentate than in those with an edentulous jaw, and also
higher in patients with maxillary defects not exceeding the
midline. ' An obturator for the reconstruction of a defect is
the traditional approach to rehabilitation and is still widely
practiced. However, this requires patients to keep visiting
hospital for adjustment of occlusion and/or fitting. It is
often difficult for elderly patients to tolerate continuous ad-
justment, and an ill-fitting obturator might require changes
to the dietary pattern or make it difficult to eat, which may
lead to decreased QoL.

In recent years, reconstruction of maxillary palatal de-
fects has progressed, and vascularized bone grafts and oc-
clusal reconstruction with dental implants have become
good treatment options.'' However, the surgical procedure
is complicated and more invasive than soft tissue recon-
struction only. Moreover, aging of society has progressed
worldwide, especially in developed countries, and thus, the
number of elderly patients has increased.'> Both age and
systemic diseases are risks for surgery, and thus, some pa-
tients cannot undergo a vascularized bone or soft tissue
graft. Also, the cost for complex surgery including dental
implant placement may be a burden for patients. Therefore,
simple and short surgery is a particularly good option for
elderly patients to shorten the hospital stay and reduce post-
operative complications.

The method described in this case series is indicated for
patients with a maxillary palatal defect who require short-
term surgery based on their general condition, such as age
and underlying disease, of ASA-PS class 3.

A pBFP is widely used for reconstruction of defects after
maxillary tumor resection, closure of oroantral and/or orona-
sal communications, and reconstruction of the facial bucca
for esthetic reasons. ' It has the following advantages: (1)
easy-to-use graft sampling, (2) abundant blood flow, and (3)
great plasticity and a deformable structure without disrup-
tion by pressure and extension.'* Moreover, a pBFP does not
disappear, even in elderly patients, and is unlikely to shrink,
even if body fat in other regions disappears due to malnutri-
tion." Transplantation with a pBFP is indicated for a small-
to moderate maxillary palatal defect, which is up to 4 cm in
diameter.” Therefore, there is problem of limited coverage of
the defect '® and a high possibility of wound dehiscence if the
defect is over 4 cm long.17

A NF is a common name for local flaps formed in the
border of the nasolabial fold, an esthetic unit, and is used
for primary reconstruction of the nasal wing and bridge, and
other neighboring areas because of its good color and texture.
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18 The advantages of the NF are as follows: (1) easy-to-use
flap sampling, (2) collection from neighboring areas flanked
by the oral cavity, (3) good blood circulation, (4) free to
move, and (5) almost inconspicuous scars at sampling points
matching the nasolabial fold.'” On the other hand, the disad-
vantages are that it is not suitable for reconstruction for wide
defects due to the limited collection site and that scars on
the wound remain after surgery, resulting in esthetic prob-
lems (Figure 3). The NF receives nutrition from the vascular
networks anastomosing the facial and canthus arteries. These
vessels can be elevated in an axial pattern flap; however, for a
rotation flap such as that used in this procedure, these vessels
are often elevated as a random pattern flap in the fat middle
layer. A random pattern flap can be elevated as an elongated
flap up to approximately 8 cm with a 1:4 of the ratio of ped-
icle to length.” Therefore, the length of the flap can be ex-
tended somewhat; however, it is still unlikely to be applicable
to a wide defect.

Our procedure combining a pBFP and NF for recon-
struction of maxillary defects has the following advantages:
(1) simple surgical procedures and reduced operative time,
(2) no descent of flaps after surgery, and (3) stable denture
fabrication earlier after surgery, and (4) favorable design
for wide defects. Since our combination flap was covered
with the skin of the NF and a partial pedicled rotated skin
graft over the pBFP, there is no need to wait for epitheli-
alization in adipose tissue and achievement of early would
stabilization compared with a pBFP alone. Moreover, clo-
sure of oroantral and oronasal communications associated
with a maxillary defect after partial maxillectomy has dif-
ferent characteristics compared to reconstruction of a skin
defect on the body surface because of less anchorage to
the transplanted floor. Either a pBFP or NF can receive

FIGURE 3 Postoperative facial photograph (Case 1) at 6 months
after surgery. NF was performed from the left nasolabial fold. Some
postoperative scarring was observed, but the patient was able to be a
complete denture and was satisfied esthetically

Clinical Case Reports e~ WILEY————

vascular flow from the base of the pedicled flap, and vas-
cularization will start on the edge of the flaps, which are
sutured on the muscle tissues of the soft palate or buccal
and thin palatal mucosa. Double transplantation with a
pBFP and NF overlapped with each other with a thick adi-
pose surface can achieve wide vascularization in the over-
lapped area. This can produce a more stable and thicker
reconstruction due to adipose scaffolds, compared to a sin-
gle pedicle flap.

Regarding the defect size, we performed double trans-
plantation with a pBFP and NF and achieved reconstruction
against the maxillary palatal defect over the midline. Since
our procedure combining a pBFP and NF used two pedicled
flaps, the flaps were stretched in different directions to cover
a wide defect with overlap. Therefore, this method is indi-
cated for wider reconstruction than each single pedicled flap
alone. The simplified surgical procedure using double trans-
plantation with a pBFP and NF for reconstruction of wide
partial maxillectomy defects achieved stable results. The
postoperative facial features are shown in Figure 3. All pa-
tients had some postoperative scarring, but all were satisfied
with the results.

Attention should be paid to reconstruction of resected
maxillary areas over the midline, including the posterior
nasal spine (PNS). The muscular system forming the soft pal-
ate consists of the tensor veli palatini, levator veli palatini, us-
culus uvulae, grossopalatine, and palatopharyngeus muscles.
These muscle tissues are attached with the palatal aponeuro-
sis and PNS in the soft palate. Most of the muscle tissues are
attached with the midline soft palate; consequently, it is as-
sumed that traction force on the posterior soft palate becomes
stronger when the soft palate is elevated by the swallowing
reflex after PNS-included resection. Therefore, in case 3, we
conclude that a nasal fistula gradually developed at the pos-
terior end of the grafted region due to the start of ingestion.
In such resection over the midline maxillary bone including
the PNS, it is necessary to avoid traction of the soft palate
toward the throat.

Maxillary reconstruction is difficult to standardize due to
difference in the experience of the surgeon, the age and med-
ical history of the patient, the expectations of the patient, the
number of teeth remaining, and the cost for the treatment.
There are several options available, but no articles reporting
on wide closure of maxillary palatal defects using a pBFP
and NF were identified. In our experience, this may be a use-
ful option for patients who need simple and relatively quick
maxillary reconstruction.
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