Table 1. TNM Classification Among 39 Patients®
T T T e S e S S T TS e TR ST P Sy e
Stage

I 1
Stage NO N1 N2 N3 Total
T 4 1 1 1 7
T2 13 3 6 2 24
T3 2 2 2 0 6
T4 0 2 0 (0 %0
Total 19 8 9 3 39

3According to the TNM Classification of Malignant Tumours.® Four patients
had recurrent cancer.

Figure 1. Jejunum graft after prefabrication. The arrow indicates the
segment to be exteriorized for postoperative monitoring.

specimen (Figure 1). The jejunum was then opened along the
antimesenteric border and transferred to the hypopharyngeal
defect in an isoperistaltic fashion and fixed with 4-0 monofila-
mentabsorbable sutures. First, the jejunum was sutured to where
asuture is the most difficult to place, which is usually the most
caudal point on the side opposite the surgeon. Next, the jeju-
num was sutured in sequence to the posterior, caudal, and cra-
nial margins with a single-layer inverting interrupted suture
(Figure 2). Finally, the anterior margin was closed with a Gam-
bee suture. The jejunum was set into the defect under in situ
tension, and the redundant portion of the jejunum was appro-
priately trimmed. After mucosal closure was completed, a mi-
crovascular anastomosis was performed between the jejunal
pedicle and the cervical vessels.

EVALUATION

The medical records of 43 patients were examined to analyze
the following variables: patient history, defect type, postopera-
tive recipient site complications, postoperative course, and oral
intake ability. Postoperative recipient site complications ana-
lyzed were total necrosis of the FJPG, fistula formation, and
surgical site infection.

Patients were classified into the following 3 groups based
on the type of hypopharyngeal defect: patients with defects of
the posterior wall (PW group), patients with defects extend-
ing to the unilateral piriform sinus (PS-PW group), and pa-
tients with defects extending to the bilateral piriform sinuses
(PS-PS group) (Figure 3).

Barium swallow examinations were performed 7 to 10 days
after surgery. If the examination revealed no leakage and no
significant aspiration, the patient was allowed to start oral in-

Figure 2. Defect after partial hypopharyngectomy with laryngeal preservation
and right modified neck dissection (A). The posterior wall and the right
piriform sinus were resected. Intraoperative view is after the jejunum had
been sutured to the posterior margin of the defect (B).

Figure 3. Classification of the hypopharyngeal defect. View from the cranial
side (top row) and view from the posterior side (bottom row) are shown. The
red line indicates the defect. The PW group (left column) shows defects of
the posterior wall. The PS-PW group (center column) shows defects
extending to the unilateral piriform sinus. The PS-PS group (right column)
shows defects extending to the bilateral piriform sinuses.

take. 1f leakage or severe aspiration was present, the examina-
tion was repeated 7 days later. The number of days after sur-
gery until the start of oral intake was noted. For patients who
had undergone tracheostomy, the number of days until clo-
sure of the tracheal stoma was also recorded.

Postoperative swallowing function was indicated by the type
of diet the patient could tolerate after recovery and before dis-
ease progression (100% oral diet, partial oral diet, or 100% tube
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Table 2. Characteristics by Defect Type Among 43 Patients
e T
PW Group PS-PW Group PS-PS Group

Characteristic (n=13) (n=28) (n=2) P Value?
Sex, No. of patients

Male 10 25 2

Female 3 3 0 :l 36
Age, mean, y 58.8 635 67.0 .09
Follow-up period, mean, mo 28.6 26.8 80.5 850
History of RT or CRT, No. of patients (radiotherapy dose range, Gy) 1(59) 7 (40-70) 0 19

Abbreviations: CRT, chemoradiotherapy; PS-PS, defect extending to the bilateral piriform sinuses; PS-PW, defect extending to the unilateral piriform sinus;

PW, defect of the posterior wall; RT, radiotherapy.

aComparison between the PW and PS-PW groups using the Fisher exact test unless otherwise indicated.

®Using unpaired ¢ test.

Table 3. Postoperative Recipient Site Complications by Defect Type Among 43 Patients

e R A T e S S T T R T
Patients, No. (%)
PW Group PS-PW Group PS-PS Group

Complication (n=13) (n=28) (n=2) P Value?

QOverall complications 2 (15) 4(14) 0 .63

Total necrosis of the FIPG 1(8) 1(4) 0 .54

Fistula formation 0 3(11) 0 3

Surgical site infection 1(8) 2(7) 0 .69

Abbreviations: FJPG, free jejunal patch graft; PS-PS, defects extending to the bilateral piriform sinuses; PS-PW, defects extending to the unilateral piriform

sinus; PW, defects of the posterior wall.
3Comparison between the PW and PS-PW groups using the Fisher exact test.

feeding). Background and postoperative course were analyzed
in patients who could not resume oral intake within 2 weeks
after surgery.

STATISTICAL ANALYSIS

Statistical analysis was performed between the PW and PS-PW
groups using a commercially available software program (Stat-
cel, version 2; OMS Publishing, Saitama, Japan). The PS-PS group
was excluded from statistical analysis because the sample size
was too small. The Fisher exact, unpaired t, and Mann-
Whitney tests were used. Differences with P<.05 were con-
sidered statistically significant.

—

Pathological diagnosis was squamous cell carcinoma in
40 patients and adenosarcoma, endocrine carcinoma, and
spindle cell carcinoma in 1 patient each. The median fol-
low-up period was 39.9 months, and 17 patients (40%),
at the time of study completion, were alive without re-
current disease.

Patient data are summarized in Table 2. Hypopha-
ryngeal defects were of the PW type in 13 patients, the
PS-PW type in 28 patients, and the PS-PS type in 2 pa-
tients. In all the patients, the cartilaginous prominence of
the arytenoepiglottic fold was preserved. No significant dif-
ferences were noted in age ratio or sex ratio between the
PW and PS-PW groups. One patient in the PW group (8%)
and 7 patients in the PS-PW group (25%) had received ra-
diotherapy to the neck. Two of these patients in the PS-PW
group had received concomitant chemotherapy.

POSTOPERATIVE RECIPIENT
SITE COMPLICATIONS

Complication rates are given in Table 3. There were no
significant differences in the overall complication rate or
the rates of total necrosis of the FJPG, fistula formation,
or surgical site infection between the PW and PS-PW
groups. Total necrosis of the FJPG occurred in 1 patient
in the PW group (8%) and in 1 patient in the PS-PW group
(4%). Pharyngocutaneous fistulas developed in 3 pa-
tients in the PS-PW group (11%) but healed with con-
servative treatment. No pharyngocutaneous fistulas de-
veloped in patients in the PW group. No complications
developed in patients in the PS-PS group.

POSTOPERATIVE COURSE
AND ORAL INTAKE ABILITY

Postoperative course and oral intake ability by defect type
are summarized in Table 4 and Table 5. Oral intake
could be resumed within 2 weeks after surgery in all pa-
tients in the PW and PS-PS groups except for 1 patient
with total necrosis of the FJPG. She underwent salvage
surgery by external fistula formation using a deltopec-
toral flap. Multiple operations were required to close the
external fistula, and she could not start an oral diet until
75 days after the first surgical procedure. In the PS-PW
group, 5 patients could not resume oral intake within 2
weeks after surgery. Four of the patients experienced se-
vere aspiration, and the fifth patient (with total necrosis
of the FJPG who underwent successful salvage surgery
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Table 4. Postoperative Course by Defect Type Among 43 Patients

e N e PP gty ST S ST TS|
Postoperative Day, Median (Range)

: PW Group PS-PW Group PS-PS Group T
Postoperative Event (n=13) {n=28) (n=2) P Value?
Initiation of oral intake 11 (6-75) 11 (6-73)° 13 (11-14) 92
Closure of tracheal stoma 13 (8-75) 13 (11-112) 21 (18-24) .78

Abbreviations: PS-PS, defects extending to the bilateral piriform sinuses; PS-PW, defects extending to the unilateral piriform sinus; PW, defects of the

posterior wall.
3Comparison between PW and PS-PW groups using the Mann-Whitney test.
bThe patient who could not discontinue tube feeding was excluded.

Table 5. Oral Intake Ability by Defect Type Among 43 Patients
LTI LT St
Patients by Defect Type, No. (%)

PW Group PS-PW Group PS-PS Group
Method of Nutrition {n=13) (n=28) (n=2) P Value?
100% Orai diet 13 (100) 26 (93) 2 (100) 32
Partial oral diet 0 1(4) 0
100% Tube feeding 0 1(4) 0

Abbreviations: PS-PS, defects extending to the bilateral piriform sinuses; PS-PW, defects extending to the unilateral piriform sinus; PW, defects of the

posterior wall.
3Comparison between the PW and PS-PW groups using the Fisher exact test.

Table 6. Summary of 4 Patlents in the PS-PW Group With Severe Dysphagia and Aspiration Pneumonia

esophagectomy and reconstruction
with retrosternal gastric pull-up

= TR N R RIS
Postoperative Day
Previous IInltiaﬂcm of Closure of Method of
Sex/Age, y Comorbidity Treatment Oral Intake Tracheal Stoma Nutrition
M/59 Personality disorder None 42 12 100% Oral diet
M/60 Personality disorder after cerebral 60-Gy RT 45 16 100% Oral diet
contusion
F/70 Upper esophageal stenosis, with 3 None 73 23 Partial oral diet
endoscopic balloon dilations
M/74 Esophageal cancer, with subtotal None Impossible 112 100% Tube feeding

Abbreviations: PS-PW, defects extending to the unilateral piriform sinus; RT, radiotherapy.

by transfer of an anterolateral thigh flap) started an oral
diet 17 days after the first surgical procedure. The num-
ber of days until the start of oral intake did not differ sig-
nificantly between the PW and PS-PW groups.
Temporary tracheostomies were created at the time
of surgery in 38 patients, and all were closed after sur-
gery. The number of days until closure of the tracheal
stoma did not differ significantly between the PW and
PS-PW groups. However, in the PS-PS group, the time
until closure was longer than in the other groups.
Overall, 41 of 43 patients (95%) were eventually able
to tolerate an oral diet without the need for tube feed-
ing. All the patients in the PW and PS-PS groups toler-
ated a 100% oral diet, whereas of 28 patients in the PS-PW
group, 26 patients (93%) tolerated a 100% oral diet and
2 patients (7%) could not discontinue tube feeding. The
rate of dependence on tube feeding did not differ signifi-
cantly between the PW and PS-PW groups. Four pa-

tients underwent postoperative adjuvant radiotherapy be-
cause of a microscopically involved mucosal margin of
resection or extranodal spread of disease. They were able
to tolerate oral intake after radiotherapy.

The background and postoperative course of pa-
tients with severe dysphagia and aspiration pneumonia
who could not start oral intake for more than 2 weeks
after surgery are listed in Table 6. Two patients had per-
sonality disorders and were not adherent to our instruc-
tions about swallowing rehabilitation; they finally started
oral intake 42 and 45 days after surgery. The other 2 pa-
tients had a history of esophageal disease and were 70
years or older. One of these patients had undergone en-
doscopic balloon dilation 3 times for idiopathic upper
esophageal stenosis. The other patient had undergone sub-
total esophagectomy for esophageal cancer and recon-
struction with retrosternal gastric pull-up. Postopera-
tive videofluorographic studies in these 2 patients showed
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severe obstruction at the esophageal orifice and aspira-
tion during laryngeal elevation. One of the patients re-
sumed oral intake 73 days after surgery but remained par-
tially dependent on tube feeding. The other patient could
not resume oral intake and continued tube feeding.

— N

This study demonstrated that satisfactory swallowing func-
tion with a low complication rate can be achieved with
FJPG transfer for reconstruction of defects after partial
hypopharyngectomy with laryngeal preservation. Nei-
ther the complication rate nor postoperative swallow-
ing function was significantly affected by defect type; how-
ever, postoperative dysphagia was slightly more common
in the PS-PW group than in the PW group.

Various methods have been used for reconstruction
after partial hypopharyngectomy.'%!%!3 Recently, radial
forearm free flap transfer and FJPG transfer have be-
come the 2 most popular methods of reconstruction. Some
surgeons prefer radial forearm free flap transfer because
of its minimal invasiveness and good accessibility'*?; how-
ever, the substantial risk of fistula formation is a major
disadvantage of the radial forearm free flap.*'> In addi-
tion, the absence of self-lubrication in the skin flap im-
pairs swallowing function.® Several years ago, we rou-
tinely used radial forearm free flaps, as well as FJPGs, for
reconstruction after partial hypopharyngectomy, but we
have stopped using radial forearm free flaps because of
their high complication rate. The use of FJPGs for head
and neck reconstruction was first reported by Buckspan
et al'® in 1986. Nakatsuka et al® used the FJPG for re-
construction after partial hypopharyngectomy with la-
ryngeal preservation and demonstrated its superiority to
the radial forearm free flap. The advantages of FJPG are
a low rate of fistula formation and favorable passage of
food because of its self-lubricating surface. A major dis-
advantage is the need for laparotomy; however, it was pre-
viously shown that FJPGs can be safely harvested even
in patients who are older or who have undergone ab-
dominal surgery.'* Another concern with the FJPG is as-
piration of mucus secretions from the jejunum. Giova-
noli et al"? reported that the volume of jejunal secretions
increases markedly in the early phase after free jejunal
transfer. However, aspiration pneumonia, which can re-
sult from jejunal secretions, did not develop in any pa-
tient in the present series. When the supraglottic struc-
ture of the larynx has been preserved, aspiration of jejunal
secretions does not seem to be a problem.

The results of the present study show that patients with
PW defects are strong candidates for reconstruction by
FJPG transfer. However, 4 patients in the PS-PW group
experienced severe aspiration. A possible reason is that
proximity of the defect to the larynx prolonged laryn-
geal edema and impaired hypopharyngeal clearance. How-
ever, swallowing dysfunction in our patients could not
be directly attributed to the extent of the defects. Two
patients had personality disorders, and the other pa-
tients had a history of esophageal disease. In addition,
the 2 patients who could not discontinue tube feeding
were 70 years or older. The other patients in the PS-PW

group with neither personality disorders nor a history of
esophageal disease resumed oral feeding within 2 weeks.
In addition to advanced age, which is known to have an
adverse effect on laryngeal preservation,'*'® personality
disorders and a history of esophageal disease are, we be-
lieve, limiting factors for laryngeal preservation.

The major consideration when reconstructing a PS-PW
defect is whether to restore the anatomical shape of the
piriform sinus or to reconstruct a narrow pharyngeal space
with a taut jejunum. In the present series, we trans-
ferred the jejunum under in situ tension and obtained
satisfactory resulis. In contrast, some authors have sug-
gested that the transferred jejunum should be taut be-
cause pooling of food at the affected side becomes prob-
lematic when the jejunum is transferred under low
tension.” However, postoperative videofluorographic stud-
ies of our patients with severe dysphagia showed pool-
ing of the contrast medium on the healthy side but not
on the affected side. We believe that tautness of the trans-
ferred jejunum is minimally important for this type of
reconstruction and that transfer of the jejunum under tight
tension is unnecessary. Of course, formation of a blind
loop should be prevented; however, this rarely occurs un-
less the FJPG transferred is much larger than the re-
sected specimen.

In this series, 2 patients in the PS-PS group were suc-
cessfully treated and tolerated an oral diet without se-
vere aspiration. However, we believe that patients with
this type of defect are not good candidates for laryngeal
preservation and that total pharyngolaryngectomy should
be the standard treatment. The outcome of laryngeal pres-
ervation and FJPG transfer for such wide defects is un-
known because our sample size was too small to ad-
dress this issue.

The use of intensive organ preservation therapy is con-
sidered a standard option {or hypopharyngeal cancer, with
surgery reserved for salvage. However, we believe that
radiotherapy or chemoradiotherapy should not be the first-
line treatment for small hypopharyngeal cancer because
of the high risk of second primary cancer of the aerodi-
gestive tract in these patients. Hypopharyngeal cancer is
generally treated with wider-field radiation therapy than
is used for laryngeal cancer, which renders the treat-
ment more difficult in case of second primary head and
neck cancer. From the functional point of view, the re-
sults of this study compare favorably with those of or-
gan preservation therapy.'”'® Therefore, we choose op-
erative treatment as a first choice for small hypopharyngeal
cancer that can be resected with laryngeal preservation.

A limitation of FJPG transfer is that it is not indi-
cated for defects extending to the supraglottic region. Re-
constructing an arytenoepiglottic fold of appropriate
height after partial pharyngolaryngectomy is important
to prevent postoperative aspiration.® However, recon-
structing the complex supraglottic structures with an FJPG
is difficult because of its minimal plasticity. In addition,
jejunal secretions can cause frequent aspiration if the in-
ternal wall of the larynx is reconstructed with a jejunal
graft. Therefore, we use a radial forearm free flap in-
stead of an FJPG for reconstruction after partial pharyn-
golaryngectomy.
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