reconstruction of supraglottic struclures using a radial
forearm Rap after PPL and the results of postoperative func-
tional analysis

MATERIALS AND METHODS
SURGICAL PROCEDURE

All operations were performed with endotracheal intubatien
and systemic anesthesia. A J-ghaped skin incision was used
1y expose the hyoid bone and the thyreid cartilage. and the
lateral third of the thyroid cartilage was resected
Hypapharyngeal cancer was extirpated through lateral o1
superior pharyngotomy. In most patients. the hypoid bone.
pyriform sinus, arytenoids and arvepiglottic fold were
resected only on the affected side In some patients, pan of
the epiglottis. the posterior wall of the bypopharynx or the
false vocal cord was resected simultaneously. The true vocal
cords were not resected in any patient. Unilateral or bilateral
cervical lymph node dissection was performed before
primary tumer resection

Microvascular reconstruction with a radial forearm flap
was performed immediately after tumor extirpation. A radial
forearm free tlap, with an average size of 7 » 7 cm”, was
harvested from the side oppesite to the patient’s dominant
hand under avascularization with a tourniquet. The donor
site was closed with a split-thickness skin graft from the
lower extremity. The elevated flap was transferred to the
neck mucosal defect and sutured with 4-0 monofilament
absorbable stitches First. the top of the remaining arytenoid
was sutured to the ap as a key point Next, the flap was
sutured Lo the internal wall of the laryngeal box and pulled

forward to the postcricoid mucesa and toward the apex of

the pyriform sinus. From the bottom of the pyriform sinus.
the fap was sutured to the margin of the posterior wall
defect toward the cranial side. Flap suturing was temporarily
stopped at the superior margin of the mucosal defect

Al this time, the most important part of this procedure was
performed To create an arvepiglottic fold of appropriate
height. a 3-0 monofilament nylon suture was fixed to the
back of the flap. This nylon suture was not tied until the
anterior margin of the mucosal defect was sutured to
the Aap Finally. the 3-0 monofilament nylon sulure was
stitched to the intermediate tendon of the digastric muscle.
which had been separated from the hyoid bone As a result
a parl of the fap was hoisted to creale the aryvepiglottic fold
After the flap had been completely sutured. microvascular
anastomosis between the fap pedicle and the cervical
vessels was performed (Figs | and 2)

Purmsts

From 1996 (0 20030 20 patienmts with hypopharyngeal
cancer underaent PPL and immediaie reconstruction with
a radial forearm fap. Patents ranged in age from 43 in

76 vears (mean age. 57 9 vears) and included 18 men and
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Figure 1. The transterred fap was hoisted wonards the intermediate temdon
of the digastric muscles

Figure 2. Posterior view of the transferred Rap. Arrow indicades the direc-
tion in which the fap was boisted tonard (he intermedinie tenden of the
digastric museles

fwo women Most of the patents huad T2 or T3 hypephar-
yngeal cancer of the pyriform sinus and 60" ol the
patients had metastasis to cervical lymph nodes preopera-
tively (Table 1) Cervical dissection was unilateral in 17

cases and bilateral 1n three cases Up 1o iwo-thinds of the
cpiglotis was resected in Tour patients. Four patients had
P!
esnphagus. mesopharynx. hypepharyny or larynx One
patient underwent postoperative radiotherapy because of o

=

receined radiotherapy 1 the neck. because ol cancer of the

positive surgical margin
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Table 1. TNM classification (UICC. 1997)

Table 2. Postoperative functional results

N stage
MO NI N2 M3 Total
Tstage T1 1 0 ] 0 1{5%)
12 2 2 5 0 9 45%)
2 4 3 0 I &40
4 1 0 1 0 21Pe)

Total Bedirte) 5125 6 30%) 15%)

RESULTS

The flap was transferred successfully in 19 of 20 patients.
and the immediate postoperative course was uneventful in 11
of 20 patients. Total necrosis of the flap developed in one
patient because of arterial thrombosis. but the defect was
closed conservatively. Venous thrombosis developed in one
patient on the first postoperative day. but the flap was sal-
vaged after the venous anastomosis was re-explored. Partial
necrosis of the flap developed in three patients but healed
with conservative treatment. Pharyngocutaneous fistula
developed in seven patients. of whom two required surgical
debridement and one required transfer of a pedicled pectora-
lis major myecutaneous flap becanse of wound infection,

A temporary tracheal stoma was placed in all parients bui
could be closed 8- 89 days after surgery (median. 22 days)
in 19 patients. However, closure was not possible in one
patient because of airway stenosis caused by the excessive
volume of the transferred flap. Oral feeding was resumed
7 33 days after surgery (median. 13 days) The mean
follow-up period was 35.1 months, and 13 patients are alive
without recurvent disease.

Functional results were evaluated 6 months or even longer
after surgery Postoperative functions were analyzed on the
basis of the type of diet tolerated. the presence of aspiration
and conversational ability. Ten patients could eat a normal
diet, and seven could eat a soll diet. The usual degree of
aspiration was observed in only two patients. but decannula-
tion could be performed at 26 and 89 days postoperatively in
these patients, who could tolerate a sofi diet. Conversational
ability was analyzed with Hirose's Japanese scoring system
in 19 patients (1): conversation ability was rated as excellent
in |8 patients and as poor in one patient. in whom decannu-
lation was not possible (Table 2)

REPRESENTATIVE CASE

A AE-year-old man presented 1o ow hospital with threat pam
cf 1 menth duration Endoscopic examination revealed an
ulcerative rumor al the right pyriform sinus. and a patholegi-
cal diagnosis of well-differentiated squamous cell carcinoma
was made. Computed tomography revealed tumor invasion
only 1o the submucosal layer but showed metastasis Lo 2

No of patients (")

Type of foods
Normal diet 1 (50)
Soft diet 7435
Unknown IS
Aspiration
None 9 (43)
Occasivnal 5425
Usual 210y
Unknown 420y
Conversation
Excellent 18 (9
Poor 1 (5)
Unknown 1 (5)

single lymph node of the superior inlemal'deep lymphatic
nodes. Finally, the tumor was diagnosed as T2N1 hypophar-
yngeal cancer. In August 2000, surgery was performed
under general anesthesia and mcluded PPL, left cervical
lymph node dissection, partial resection of the thyroid carti-
lage and hyoid bone, and tracheostomy and was followed by
immediate reconstruction with the method previously
described. Postoperative leakage was not detected with video
fluoroscopy. and oral feeding was resumed 7 days postopera-
tively. The temporary tracheostoma was closed 13 days post-
operatively, and the patient was discharged to home 21 days
after surgery.

Eighteen months after the operation, the functional
outcome was considered satisfactory. the patient could eat a
normal diet without aspiration. and conversational ability
was rated as excellent. The created aryepiglottic fold retained
the shape it had immediately alter the operaticn (Figs 3. 4
and 5). Four years after the operation, the reconstructed
supraglotiic structures have maintained their anatomical
shapes (Fig. 6).

DISCUSSION

In the past, PPL was performed only for selected patients
Ogura et al (2) have suggested the following criteria for can-
didates for PPL: (i) the true cords and aryvtenvids are freely
mobile and free of gross tumor involvement: (ii) the apex of
the pyriform sinus is not involved by tumor: and (iii) there is
ne thyroid cartilage invasion. However. several reports con-
cerning larynx-preserving surgery have been published
because of a greater desire for veice preservaiion (3 5)
When resection does not include the fateral wall of the pyri-
form sinus, the pharyngeal defect can be closed easily with a
hinge flap or a local mucosal fap (6). However. if the resec-
tion 15 more extensive. a Iree flap. such as a jejunal pateh
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Figore 3. Transferred flap in the resting position

Figure 5. Bilateral arytenoids in the phonating positicn

Figure 4. Reconstructed arvep
vhich the flap is hoisted

Id at 4 vears alter sury

Figure 6. Reconstmicted arvepi

reported (7.8} Reconstructing the comples supr
difficult with

shape of the lary

¢ connecln

aructing mucosal defects after partial p

d mucous and goo
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candidate for surgery with our new method Therefore. the
best surgical indication is T2 or T3 tumor which does not
require total laryngectomy. If the tumor is T1. mucosal
defect can be closed primarily. and a T4 tumor usually
requires total laryngectomy. On the other hand. part of the
epiglottis, posterior wall, postericoid mucosa and the aryte-
noids of one side can be included in the resected area.
because these subsites can be reconstructed simultaneously
with the transferred forearm flap. Older patients (> 75 years)
are not good candidates, because of their higher likelihood
of having aspiration pneumonia. Furthermore. patients who
have received radiotherapy to the neck are not good candi-
dates. because of the high risk of postoperative compli-
cations. In our series, leakage or flap necrosis developed in
two of the four patients who had received radiotherapy.

Reconstructing the complex three-dimensional structures
around the larynx and hypopharynx can be difficult.
Furthermore, postoperative aspiration is considered inevitable
when supraglottic tissues. such as the arytenoids and the
aryepigloitic fold. have been resected (3). Previously
suggested reconstructive materials include the osteomuscular
local flap (3), the forearm flap with costal cartilage (5) and
the forearm flap with palmaris Jongus tendon (9). Artificial
materials, such as hydroxy apatile, can also be used Lo create
the height of the arytenoids Reconstruction with these
materials is relatively complex and. in particular, the use of
artificial materials can cause postoperative infection.

Because of the limitations of previously described
methods of reconstruction, we have established a simpler
reconstructive procedure for preventing aspiration after PPL
We believe that restoring the normal anatomy of the supra-
glottic structures as completely as possible is important. The
height of the aryepiglottic fold is anatomically supported by
the aryepiglottic muscle. which is located in the upper part
of the aryepiglottic fold. The aryepiglottic fold and muscle
protect the larynx from mis-swallowing: it functions as a
purse string to close the opening of the larynx during swal-
lowing When the aryepiglottic fold has been reconstructed.
a swallowed food bolus cannot directly enter the larynx  As
a result, satisfactory postoperative swallowing function can
be obtained. The most notable point of our reconstructive
procedure is that an aryepiglottic fold of an appropriate
height is created with a single nylon suture that hoists
the transferred flap craniad.

Advantages of our new procedure for creating an aryepiglol-
tic fold of appropriate height include its reliability and simpli-
city. The radial forcarm flap is a reliable flap for head and neck
reconstruction and has been widely accepted The use of a
single nylon suture to reconstiuct the aryepiglotiic fold is alse
a simple and easy method Furthermare. our method dees not
require the harvest of additional matenials. such as cartiloges
and tendons. or their complex anangement or fixation

On the other hand. a considerable limitation of our
methed is the delaved sensory recovery of the transfened
Aap Urken el al. ¢3) have reported faverable functional
resalts after tumsfer of sensate radial lorearm taps and fee

costal cartilage in six patients. However. in our series, 18 of
20 patients could resume oral feeding without severe aspira-
tion within | month after surgery. So soon afler surgery.
however. full sensory nerve regeneration cannot be expected.
despite nerve anastomosis having been performed. We
believe thal reconstruciing the aryepiglottic fold 10 as near
its normal shape as possible is more important than nerve
anastomosis. Another possible limitation of our technique is
the gradual loosening of the nylon suture after surgery. The
height of the reconstructed aryepiglottic fold could decrease
as the suture loosens However, in our patients, we observed
no such change in the shape of the aryepiglotiic fold for at
least 2 years postoperatively. Although the mechanism ol
resisting tension power is unclear. the postoperative scar
might help maintain the aryepiglotiic fold structure.
Furthermore. should such a change in shape occur. it would
occur slowly. enabling the patients o tolemte it and adapt

CONCLUSION

We believe that our new method of three-dimensional recon-
struction is effective for patients with pharyngolaryngeal
defects after PPL. The key to satisfactory postoperative fune-
tion is to restore the complex three-dimensional structure of
the aryepiglottic fold
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A Case of Secondary Maxillary Reconstruction 7 Years
after Extended Maxillectomy

Sunao TsucHIYa, M.D.*, Minoru SAKURABA, M.D.* and Tomoyuki Yano, MD.*

*National Cancer Center East Division of Plastic and Reconstructive Surgery

Abstract

Planning secondary reconstruction of maxillary defects is a challenging problem for plastic sur-
geons because of the complexity of the procedures and the possibility of disease recurrence. In this
report, a case of secondary maxillary reconstruction 7 years after extensive resection of the maxilla
is described. The patient was a man aged 64 years at the time of maxillary reconstruction. He had
undergone subtotal maxillectomy and postoperative chemoradiotherapy for T3N0Q maxillary cancer
in 1993. Further treatments, including four surgeries and additional radiotherapy up to 100 Gy,
were required through 1995 to control recurrence of the maxillary cancer. Seven years after the
last treatment, the patient was referred to the division of plastic surgery for secondary reconstruc-
tion. An anterolateral thigh flap was combined with a vascularized fibula bone in chimeric style for
maxillary reconstruction. The defects of the palate, orbital fossa, ala nasi, and facial skin were
reconstructed with the anterolateral thigh flap, and the upper alveolar ridge and the malar promi-
nence were reconstructed with the fibula bone. The flaps were transferred successfully, and the
eye socket was reconstructed with a skin graft 19 months later. Although, the patient was satisfied
with the functional results of surgery he was dissatisfied with the aesthetic results. Furthermore,
the most serious problem was that the patient's physicians had required him to live with cosmetic
and functional impairments for a long time.
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Salvage surgery for hypopharyngeal carcinoma and cervical esophageal carcinoma with local recurrence or
residual tumor after chemoradiotherapy :

Hirokazu Takemura'. Ryuichi Hayashi'. Mitsuo Yamazaki'. Masakazu Miyazaki'. Toru Ugumorit . Hiroyuki
Daikol. Takeshi Shinozaki'. Minoru Sakuraba®, Tomevuki Yano™. Mitsuhike Kawashima®, Sadamwto Zenda®,
Masahisa Saikawa' and Satoshi Ebihara’

P Division of Head and Neck Surgery, National Cancer Center HHospital East

= Division of Plastic and Reconstruclive Surgery, National Cancer Center Hospilal Easl

¥ Division of Radiaticn Ouculogy, MNatienal Cancer Center Hospital East

Summary

In this study, we present the freatiment results of salvage surgery in 34 patients with residual primary tumor
or local relapse tumor in the hypopharynx and cervical esophagus after radictherapy 15 patients  or chenu
radiotherapy + 1Y patientst at the Division of Head and Neck Surgery. National Cancer Center Huspital East
between 1997 and 2006, All patients underwent total pharvongolaryngeesophagectomy  TPLE' as salvage
surgery. Among these palients. postoperative complication was observed in |1 patients 1424% Fisher's
exacl test revealed ne significant difference in postoperative complication rate hetween the KT group and CRT
group. Tumoers in the neck recurred in 10 patients 556" alter surgical resection. The tiunor recurrence
control rate for cervical [y mph nodes was 81.7% [or patients with clinically NO disense after CRT whe had nol
undergone neck dissection. The median survival time soas 392 days.

We consider that salvage surgery can be safely perlorned by considering the necessity and methed of opera

tion. and thie onteome of patients receiving CRT would be improved by salvage surgery,
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Partnership between head and neck surgeon and reconstructive surgeon in free jejunum transfer after total
pharyngolaryngectomy —from a reconstruction point of view—:

Minoru Sakuraba', Hiroyuki Daiko®, Shimpei Miyamoto!', Ryuichi Hayashi®, Mitsuru Ebihara?, Masakazu
Miyazaki®, Takeshi Shinozaki®’ and Takayuki Asano®

Y Division of Plastic and Reconstructive Surgery, National Cancer Center Hospital East

¥ Division of Head and Neck Surgery, National Cancer Center Hospital East

¥ Division of Plastic and Reconstructive Surgery, National Cancer Center Hospital Tokyo

Swmmary

One of the most important purposes of reconstructive surgery for patients with advanced hypopharyngeal
cancer is to reconstruct the upper digestive tract. On the other hand. postoperative complications such as
orocutaneous fistula or surgical site infection can easily develop, and these complications can cause a delay
of adjuvant therapy or postoperative rehabilitation, thus decreasing the patients' quality of life. So, the next
important purpose in head and neck reconstruction is to reduce postoperative complications.

There are several keys to successful functional reconstruction and measures to avoid postoperative
'cornplications. One of the most important keys is to reduce surgical intervention through a team approach and
standardization of surgical procedure. In this report. we describe our surgical cooperation system between
head and neck surgeon and reconstructive surgeon, and outline our standardized reconstructive procedures.

Key words : Head and Neck reconstruction, Free jejunum, Hypopharyngeal cancer, Cervical esophageal cancer
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245

VENAA Y ¥ — R R
PENAAL Y — BRI EE
BlYA Aty ¥y —thhpmkEhERE 2E £

3

BURIEESR % © T 277-8557 FEE M0 6-5-1
BSLATA L > & — BT YR

(P08 A 1 B%M, FH0E9H 1 BSE)



246 FEZABRE 34(3) : 245-248. 2008

U ®IC

FIHEA A, BHAENACH L THARESHEES
i (TPLE) 2 ffo -0 BE T, =B BE (F]T)
TrAEHRERAFOONE—BRESNEY. AFAE
AT+ BIo %7 Tid, MILBE S BRL L OEHHESCH
BOWSikE ETHEEZEBTIEIEETHL. =
neOENO-DOLETOER L OF — AER L RER
FicowT, BRAHOILE»LHET L.

LRIt E T3 F—LER

O FREIOER
FESERAT Ch- ), FRABEGHEESIAE
BrowTHrRHREERMDEZRRISIEITHLR
v, EBCERETO M, HESSRE REREHR
B (LEHEEOSHERAON ¥ 77 LY ACENLT,
BEEHORECESTAILHNEETH D WICHER
ERBCFREOBREATE YHREECEERHEOR
EOEEE I, BEFODEOREII2VTLENHILE
EROHOTIED S ERER<D, T AR BORETREGER
PEBEOTFEIIOVTHORIFTIEVLETH D,
@) Wi oEE

FROFERICS- T, BHEILTILDICEHOE
EHNEETH D, BICERNOFRIEEOKEEHED
EEIzL LI LA TWAEEDYY, F-LERDOR
Bzl by, FREBEIZERIZVERTLICLVERTS
%. TPLE + FJT ¥4, BEHNHHECL2EBHO
AR T+ 54 | BEANC/VRIEMCRR LI, 2k
@%Ltﬁﬁww%%ﬁﬁﬁﬁﬁﬁﬁoEﬁ@ﬂﬁ&?ﬁ
@ﬁﬂﬁ%TLt%.ﬁ%uﬁ@ﬂﬂufﬁb%&m&%
r RO RIS & FEEFT T D RICMEWED CRE
LR, BIEEE THERIBENTY . URTIRI DK
23 o0 AERE - T, FROETFRERAREELLT
wWa, ShIZE ) BROBORE Y F oy FHRAL-LIE
Dy 4 A0RBREOTETCFERMBOEELE>TY2
(B Do

3 Wrge0EE
WERCELER SN SEGnNRERTHE. WE
gme iR RELEYSTEAE. BHEAROKEN
The L B, UETIR, HHREIEESBIHE BRIHE
PEFTEBRHEGOMKE=F) ¥/ EfTo TV %, 26
CEHROBERZENLET7Sy 7F v 2 ¥ —PERAV
- EHMIEHEOEMLEFERLTLS-oTVE, @KL
OBMILIc3mAITOREL L TWwA:. TPLE + FIT
D&, By XTIy TRBRICHLTEBE, W
%7 HECEEYET L, toBMIEHIInRORREY
UT&<.EEE%@:%E%EWEE&%ﬂ%%&@ﬁ
DL, EREROREIBNTEEZBRELIIZEDT
%&%ftb?%%;ﬁﬁ&u.Egmﬁ%®+lv7%
BEHGNBESTSH . BRABEGHRREFEOET

oE EiE

T8 (B8 | ..
| e | THE

f|nsE

| -
B

#1 B R AT
e B T T T |

1 FRFMHEOEFOEH

A LEAREYTo T %,

PLED X3 2 %BTE, WED - WP - WROEBEREC
Fz T, EEANHE:-BRIGESERL T, FHFE
MADERIZHTz o T A

WhRiCH(F 3 TPLE + FJT OEERER

KiZY4E -5, TPLE + FJT OERERFRIZOWT
R t, KETREED L) CFROETFEIC2VT,
AL OB CEELETo TV A, BRABOISL
LTl BEc L 2BEMIOVTY, Wi A IRl
LTRFLEREH TV S,

HEOHMIKDEY TH D, BEIHED-BIERE
BT 7%01d, BHELE :BEOMEROMEN
B IIRBT L, BEIR-ORHBEON IV
255, YETEBEWSIOMA» LT TV20THE
MEOHEICGbET, OHOKHBE L vasa recta &
WA L TR 5, OMOY & 5 Kimata 540
Hiic e LTI . ¥ PTG & ORBE ORET
SE—BRETRET L, BEOREHI W P THIE
BHEEFRELTREST L5 72BEOMEZRYIAT
% (E2), BiBEFALED S Gambee G IZTEFELTOE,
ROt untie EE L, BEBICFLOTHETA (E
), EHOEEIHR-7-LZAT BEORMICE=YY
TSy TRERT S, RiICEHERMICES L TER
2ht, Al REY o THETE AE T THRE
BEAFYIYZTE, bUI Y IARDSIRICHE, 5
ErTEVIRETOERBOEZY, HEOXBEREOH
1256 35 BENESERD (B4, 2w TEEROY
BITAB, EMEERCEEISE-RRETT). BRE
DREFE-THATEREELEDTE (, MEHI
Gambee $8& & L. BHIIFE#HIC untie ETHET 5. B
B RE:LCHESOTESSIERENT 22, #&
LA ORVEIEET S, IORATHMFRI
H—BEE L AD, EPPIIMEWE TS, MRER
Bl BREES->-BEIURL CEELEREFOLY
oh s (E5), ggEn*+5To8% FREIFL—
VARAT S, AEIEREToBR E=F ) IBE
PEELLTESOEMEREMHAT 5.



e ———

HEZREHICBT2UREFROMH 247

g | A

FHELTORBRETYA
Y L7~ BOmR

-
m
{‘{‘-Hﬁg

E.uz"xi s - ! < :
B4 OBOREEHTLARBES b 3 E5 mABRESHERGEELRELR- TV D
R, BEZEROESIRIBED 1246



