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FIGURE 3. Postoperative video fluorography of patient 10.
Arrows show stricture at the distal anastomosis.

FIGURE 4. Postoperative video fluorography of patient 12.
Arrows show a tortuous region around the distal anastomosis.

our study, the interval between esophagectomy and free
jejunal transfer was relatively long (7.5 years). There was no
active infection or inflammation. We believe that such good
conditions reduced the risk of postoperative thrombosis.
Anastomotic leakage or fistula, especially in pharyngoje-
Junal anastomosis, is a common complication in free jejunal
transfer, occurring in 4% to 30% of cases.*%'"'* A history of
esophagectomy and gastric pull-up can increase the risk of this
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complication because of scar formation. A high rate of prior
radiation therapy (9 of 12 patients in this study) may have an
effect, as some authors have pointed out.*'? However, in this
study, no anastomotic leakage or fistula was found postopera-
tively. We believe that a proper suture technique can decrease
the rate of anastomotic leakage or fistula, even in patients with
a history of esophagectomy and gastric pull-up.

The functional outcome of swallowing was not satisfac-
tory in this study, Two patients presented with stricture at the
distal anastomosis, which resulted in dysphagia. However, even
in patients without a history of esophagectomy and gastric
pull-up, stricture formation is a common complication, occur-
ring in 4% to 30% of cases.>'"'? Thus, dysphagia caused by
stricture does not appear to be characteristic in patients with a
history of esophagectomy and gastric pull-up. Okazaki et al'*
have reported a new anastomotic technique, where jejunoe-
sophageal anastomosis is performed after 2 longitudinal inci-
sions are made at the comers of the esophageal stump. This
provides a “Z-plasty-like” effect, which reduces the risk of
delayed stricture formation. We did not try this technique in this
series, However, we believe that this technique can also be
applied in patients with a history of esophagectomy and gastric
pull-up, where the distal jejunal stump is anastomosed either to
the esophageal stump or the gastric tube.

Three patients showing no stricture presented with
dysphagia. Their reconstructed tracts were tortuous around
the distal anastomosis, which could be a cause of dysphagia.
We believe that this type of dysphagia is characteristic in
patients with a history of esophagectomy and gastric puil-up.
It is likely that scar formation around the distal anastomosis,
increased by a previous surgery and a prior radiation therapy,
decreases the flexibility of the reconstructed tract and makes
it tortuous rigidly. This phenomenon can occur more fre-
quently in patients who have had a jejunal graft anastomosed
to the esophageal stump than in those who have had a graft to
the gastric tube. A small segment of the cervical esophagus.
left after pharyngolaryngoesophagectomy, makes the struc-
ture of the reconstructed tract more complicated, and causes
a tortuous tract. If possible, such a small segment should be
resected, and a jejunal graft should be anastomosed directly
to the gastric tube.

In conclusion, free jejunal transfer can be performed
safely even in patients with a history of esophagectomy and
gastric pull-up. However, the functional outcome of swallow-
ing is not always satisfactory.
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Combination of Costal Cartilage Graft and
Rib-Latissimus Dorsi Flap: A New Strategy for
Secondary Reconstruction of the Maxilla
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In secondary reconstruction of the maxilla, skeletal
reconstruction as well as soft tissue augmentation
is required to obtain a good contour. We present a
new strategy for combining a costal cartilage graft
with a rib-latissimus dorsi flap. We used this
method to treat a 39-year-old man who had
previously undergone total maxillectomy. First, a
vascularized rib, elevated together with a latissi-
mus dorsi flap, was fixed between the middle of the
maxilla and the edge of the zygomatic arch. The
small defects that could not be reconstructed with
the rib only were reconstructed with a costal
cartilage graft. The patient did not develop any
postoperative infection or flap necrosis. Thirteen
months after the secondary reconstruction, he
presented with a good contour of the cheek. Our
method was effective for the reconstruction of a
complex skeletal defect of the maxilla.

Key Words: Reconstruction of maxilla, costal cartilage
graft, rib-latissimus dorsi flap

econdary reconstruction of the maxilla
remains a challenging problem for recon-
structive surgeons. In this type of reconstruc-
tion, skeletal reconstruction as well as soft
tissue augmentation is required to obtain a good
contour. Various methods, primarily those using a
vascularized bone, have been reported.” However,
it remains difficult to reconstruct a complex skeletal
defect using only a single vascularized bone. Here,
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we describe a new strategy for secondary reconstruc-
tion of the maxilla that combines a costal cartilage
graft with a rib-latissimus dorsi flap.

CLINICAL REPORT

39-year-old man was referred to our institution

for secondary reconstruction of the maxilla.
Three years before, the patient had undergone total
maxillectomy for squamous cell carcinoma of the
maxilla, and the orbital contents had been preserved.
At that time, immediate reconstruction was per-
formed with a titanium mesh plate for the orbital
floor and a free rectus abdominis musculocutaneous
flap for the soft tissue defect. After surgery, the
patient sustained a contour deformity of the left
cheek, including a posterior deviation of the alar base
and oral commissure (Fig 1). Preoperative three-
dimensional computed tomography scan showed a
large bony defect of the maxilla, with the exception of
the orbital floor, which had been reconstructed with
the titanium mesh plate (Fig 2). To reconstruct the
skeletal defect, a vascularized rib was to be elevated
together with a latissimus dorsi flap. The small
defects that could not be reconstructed with the rib
alone were to be reconstructed using a costal
cartilage graft.

A subcutaneous pocket beneath the left cheek
was created through a scar from the previous
surgery. To reduce the risk of infection, care was
taken not to open the nasal and oral side, which had
been reconstructed with a rectus abdominis muscu-
locutaneous flap. Another small incision was made,
and the right facial vessels were exposed as recipient
vessels because the left facial vessels had been used
in the previous operation. The seventh costal
cartilage was also harvested at the time of the
procedure described here. Then, a free latissimus
dorsi musculocutaneous flap (15 x 6 cm) was
elevated together with the ninth rib (length, 10 cm).
The rib was vascularized by a perforator between the
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Fig 1 Preoperative view.

latissimus branch of the thoracodorsal vessels and
the intercostal vessels (Fig 3). The rib was fixed
between the middle of the maxilla and the edge of the
zygomatic arch. The piriform aperture and the
alveolar ridge, neither of which could be recon-
structed with the rib alone, were reconstructed with a
costal cartilage graft. The harvested seventh costal
cartilage was divided into two pieces. Bach of these
two pieces was trimmed to the shape of the defect
and was then fixed to the defect (Fig 4). The grafted
cartilage was covered with a de-epithelized latis-

Fig 2 Preoperative three-dimensional computed
tomography.
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Fig3 Rib-latissimus dorsi flap. Arrow shows a perforator.

simus dorsi flap. The thoracodorsal vessels were
anastomosed to the right facial vessels.

The patient did not develop any postoperative
infection or flap necrosis. Ten months after the
secondary reconstruction, he underwent revision

Fig4 Intraoperative view. Arrows show a costal cartilage
graft.
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Fig 5 Thirteen month postoperative view.

surgery for contracture of the upper lip. Thirteen
months after the secondary reconstruction, he pre-
sented with a good contour of the left cheek (Fig 5).
Postoperative three-dimensional computed tomogra-
phy scan showed a well-reconstructed maxilla
(Fig 6).

DiISCUSSION

econstruction of the maxilla should be per-

formed on the basis of the classification of the
defect.! In cases involving total maxillectomy with
preservation of the orbital contents, immediate
reconstruction of both the orbital floor and the soft
tissue defect is required. With the immediate
reconstruction, most patients obtain good functional
recovery. However, because of the remaining skeletal
defect, patients tend to exhibit a contour deformity of
the cheek, as was the case with the patient described
here. Yamamoto et al'''? have described the effects
of buttress reconstruction in the treatment of zygo-
maticomaxillary skeletal defects. We believe that the
concept of buttress reconstruction is also important
to consider in the context of secondary reconstruction
(ie., when good cosmetic results are desired). Our
patient presented with a contour deformity of the
left cheek, which included a posterior deviation of
the alar base and oral commissure. To ameliorate
the deformity, not only soft tissue augmentation but
also complete skeletal reconstruction was required.

Various procedures involving osteocutancous
free flaps have been reported for reconstruction of
the maxilla.’?*7° Reconstructions using a rectus
abdominis musculocutaneous flap combined with a
vascularized rib or costal cartilage have also been
reported.*®® Each method has demonstrated advan-
tages, and each can be of potential benefit in cases
with a partial bony defect of the maxilla. However,
in cases involving large defects, it remains almost
impossible to completely reconstruct the maxilla
using only a single vascularized bone because of the
very complex structure of the maxilla. Some reports
have described a method using two vascularized
bones;”'1? however, such approaches require a
significant amount of operative time. It is also quite
difficult to trim each vascularized bone to match the
shape of the defect. Here, we combined a costal car-
tilage graft with a vascularized bone. Costal cartilage
is relatively easy to harvest and is sufficiently strong
for skeletal reconstruction. Most importantly, it is
easy to trim harvested cartilage to match the shape
of the defect. In the present case, we used a costal
cartilage graft to reconstruct the piriform aperture
and the alveolar ridge. Such small skeletal defects
would be difficult to reconstruct with a vascularized
bone. Grafted costal cartilage itself is not vascular-
ized, which can potentially lead to infection or
resorption of the graft, as some authors have
previously pointed out.*'"'* To prevent such com-
plications, it is important not to open the nasal and
oral side at secondary reconstruction. It is also
important to cover the graft with well-vascularized
soft tissue. In our case, the grafted cartilage was
covered with a de-epithelized latissimus dorsi flap.

In the context of using an osteocutaneous free
flap combined with a costal cartilage graft, we prefer

Fig 6 Postoperative three-dimensional computed
tomography.
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a rib-latissimus dorsi flap. There are vascular
perforators located between the latissimus branch
of the thoracodorsal vessels and the intercostal
vessels.” Thus, a vascularized rib can be elevated
together with a latissimus dorsi flap. As Nagasao
et al'* have noted, the use of a rib-latissimus dorsi
flap has certain advantages in terms of reconstruction
of the maxilla. This flap provides ample soft tissue as
well as a long bone, and each component can be
positioned in an unrestricted manner. Moreover, a
long pedicle is available; in our case, this feature
enabled anastomosis to the facial vessels on the
contralateral side.

Certain disadvantages of our method should be
mentioned in this context. One such drawback would
be the risk of pneumothorax when harvesting a costal
cartilage and a rib. In addition, the costal cartilage
and rib might be found inadequate for osseointe-
grated implants.

In conclusion, our method of combining a costal
cartilage graft with a rib-latissimus dorsi flap was
effectively used for reconstructing a complex skeletal
defect of the maxilla. Although more clinical experi-
ence and long-term follow-up studies are still
needed, this novel approach may become useful in
cases involving secondary reconstruction of the
maxilla.
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ABSTRACT

Secondary Reconstruction of the Deformity
Due to Resection of Maxillary Cancer ; The
Selection of Reconstructive Materials

Hirotaka Asato, MD*', Yasutoshi Suzuki, MD*',
Hirotaka Suga, MD**, Mutsumi Okazaki, MD**,
Akihiko Takushima, MD*® and Kiyonori Harii, MD**

To obtain satisfactory results for secondary mid-face
reconstruction due to resection of maxillary carcino-
ma, an adequate reconstructive procedure must be
selected and free flap transfer is recommended. To
decide the strategy for reconstruction, preoperative
assessment of the bony defect and soft tissue deformi-
ty utilizing 3DCT, and the estimation of which vessels
are applicable for microanastomoses, and the selection
of a flap that has long vascular pedicles, should be
carefully considered. The upper horizontal plane,
which consists of a zygomatic process and the rim of
the orbital floor, is very important for obtaining a good
facial contour and should be reconstructed using hard
tissue. Artificial bone, free bone or cartilage grafts are
available for this purpose, but they should be covered
with a well vascularized soft tissue flap such as the rec-
tus abdominis musculocutaneous flap, to avoid compli-
cations such as exposure or infection. The osteocuta-
neous flap is another good option, and the rib-latis-
simus dorsi musculocutaneous flap, which has a long
vascular pedicle to reach contralateral recipient ves-

sels, is very useful for midface reconstruction.

“\ Department of Plastic Surgery, Dokkyo Medical Uni-
versity Hospital, Tochigi 321-0293

*:Department of Plastic and Reconstructive Surgery,
Graduate School of Medicine, University of Tokyo,
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*3Department of Plastic, Reconstructive and Aesthetic
Surgery, School of Medicine, Kyorin University, Tokyo
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Three-dimensional Reconstruction of Supraglottic Structures after
Partial Pharyngolaryngectomy for Hypopharyngeal Cancer
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Objective: Larynx-preserving surgery is frequently performed for advanced hypopharyngeal
cancer involving the larynx, However, reconstruction after partial pharyngolaryngectomy
(PPL) remains a challenging preblem because of the high risk of postoperative aspiration. In
this report, we describe our new three-dimensional method for reconstructing supraglottic
structures with a radial forearm flap. This is a retrospective analysis of 20 patients who under-
went PPL for having hypopharyngeal cancer involving the larynx at our institution from 1996
to 2005.

Methods: The resulting pharyngolaryngeal defects were reconstructed with radial forearm
flaps in all patients. Three-dimensional structures were reconstructed with a single nylon
suture, which was used to hoist the flap and ensures that the arytenocids and the aryepiglottic
fold were of appropriate height.

Results: Radial forearm flaps were transferred successfully in all but one case. Swallowing
function was satisfactory in all patients, and decannulation could be performed in all but one
patient. Postoperative conversational function in all patients was rated as excellent with
Hirose's scoring system.

Conclusions: Free jejunum transfer is the method of first choice for reconstruction of a
defect after partial hypopharyngectomy. However, the complex supraglottic structures of the
larynx are difficult to reconstruct with a free jejunal graft after PPL. In such cases, we perform
three-dimensional reconstruction of the pharyngolaryngeal defect with a radial forearm flap
and have achieved satisfactory postoperative function. We believe that cur new procedure is
a useful method for functional reconstruction after PPL.

Key words: hypopharvngeal cancer

reconstruction  radial forearm fup

partiul pharvagolaryngectomy  hvpopharingeal
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INTRODUCTION

Total pharyngolaryngeciomy has historically been the treat-
ment of first choice for advanced hypopharyngeal cancer
tlowever. preserving the voice is a major coneern when
cancer of the head and neck is resecled Recently. partial
resection of the hypopharyny has become possible. even
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when the tumor invelves the larvngeal structures. In such
cases. partial pharyngolaryngectomy (PPL). in which parts
of the hypopharynx and the supraglottic structures are
resected simultanecusly. can be performed However, recon-
struction after PPL is often complicated by postoperative
aspiration The free jejunal patch grall is a good choice for
reconstruction after simple partial resection of the hypophar-
yngeal wall, but when the larynx has also been partially
resected. reconstructing the complex supraglottic struciures
with a free jejunal patch graft is difficult In the present
report. we deseribe our method of three-dimensional
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