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Kratak sadriaj

Zatvaranje (PFKF) postoperativnih faringokutanih fistula, nastalih
posle totalne laringektomije zbog karcinoma larinksa, kod prethodno
radioterapijski tretiranih bolesnika, predstavlja ozbiljan problem u
rekonstruktivnoj hirurgiji.

U ovom radu prikazana je mogucnost primene duplog ostrvastog pekto-
ralis major misicno-koznog reznja, za rekonstrukciju postoperativnih
faringokutanih fistula.

U periodu od 1997. god. do 2001 . god. na ORL klinici u Nisu operisano
Jje 124 bolesnika zbog malignog tumora larinksa a ukupan procenat
PFKF iznosio je 13,71%. Kod 5(6,2%) bolesnika postoperativino su
nastale velike (precnika preko 3cm) postoperativne faringokutane
fistule. Kod ovih bolesnika je radena dvoslojna rekonstrukcija PFKF
duplim ostrvastim pektoralis major misicno-koznim reznjem.

Primena ovakvog reznja je uspesnija od primene pektoralis major
miSicno-koznog reznja prekrivenog autotransplantatom koze, jer obezbe-
duje kvalitetnije dvoslojno zatvaranje fistule, a postoperativna nega je
daleko jednostavnija.

Kljucne reci: laringektomija, faringokutana fistula, reZanj, dupli,
ostrvasti, pektoralis major

Uvod

Pektoralis major misicno-koZni reZanj
(PMMKR) prvi put su opisali Hueston i McCo-
nchie 1968. g.!, kada su upotrebili ovaj rezanj za

Abstract

Recostruction (PPCF) of postoperative pharyngocutaneous fistulas,
that occurred after total laryngectomy due to larynx carcinoma, in pre-
viously irradiated patients, presents a serious problem in reconstructive
surgery.

In this paper we demonstrated the possibility of application of double is-
land pectoralis major myocutaneous flap, for reconstruction of postop-
erative pharyngocutaneous fistulas.

In periodfrom 1997 to 2001, we operated 124 patients for malignant la-
ryngeal tumor and the total number of PPCF was 13.71%. Five (6.2%)
patients presented large (3cm in diameter) postoperative pharyngo-
cutaneous fistulas. In these patients, a double-layer reconstruction of
PPCF was performed by means of double island pectoralis major
myocutaneous flap.

The application of this flap is more successful than the application of
pectoralis major myocutaneous flap, covered by skin autotransplant,
because it provides better a double-layer closure of the fistula, and post-
operative care is much simpler.

Key words: laryngectomy, pharyngocutaneous fistula, double, island,
pectoralis major

Introduction

Pectoralis major myocutaneous flap
(PMMF) was first described by Hueston and
McConchie' in 1968, when they used this flap to
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pokrivanje defekta prednjeg zida grudnog kosa.
Upotrebu PMMK za rekonstrukciju defekata
glave i vrata prvi je opisao Ariyan 1979
godine.?

Postoperativne faringokutane fistule (PFKF)
nastaju iz vise razloga: zbog neadekvatne rekon-
strukcije tkiva po slojevima, grube manipula-
cije tkivom, usled hematoma, infekcije, vre-
menski kratke sukcione drenaze, prethodne
radioterapije itd.*® Lecenje PFKF je ozbiljan
problem jer one znatno produZavaju postope-
rativno vreme i oporavak bolesnika.”!* Ove
fistule mogu dovesti do velikih teSkoca u ishrani
bolesnika, teSkih metabolickih poremecaja i
anemije, psihickih poremecaja, depresije bole-
snika i njihovog otudjenja od okoline.!>-!4

Zbog navedenih razloga vazno je pristupiti
rekonstrukciji PFKF u optimalnom vremenskom
roku. U stru¢noj javnosti misljenja su podeljena
oko adekvatnog vremena za rekonstrukciju
PFKF; neki autori smatraju da fistulu treba
odmah zatvarati dok su drugi autori misljenja da
treba Cekati i po nekoliko meseci.* 8121415

PFKF nastale na terenu gde je prethodno
sprovedena radioaterapija, predstavljaju ozbi-
ljan problem u rekonstrukciji tkiva.

Najcesce korisceni reznjevi u rekonstrukciji
PFKF su sledeci misicni ili miSi¢no-koZni re-
Znjevi: pektoralis major, deltopektoralni reZanj
i/ili sternokleidomastoidni rezZanj.

U ovom radu smo prikazali rezultat zatva-
ranja velike postoperativne faringokutane fistu-
le (PFKF) primenom duplog ostrvastog pekto-
ralis major misicno-koZnog reznja.

Prikaz slucaja

U periodu od 1997. god. do 2001. god. na
ORL Kklinici u NiSu operisano je 124 bolesnika
zbog malignog tumora larinksa. Od ukupnog
broja operisanih, kod 17 (13,71%) bolesnika, u
postoperativnom periodu doslo je do pojave
faringokutanih fistula. Sve fistule javile su se
kod bolesnika sa totalnom laringektomijom.
Kod 3(3,72%) bolesnika fistule su rekonstrui-
sane sa ostrvastim pectoralis major miSicno-ko-
Znim reznjevima.

Velike PFKF, precnika preko 3 cm koje su
nastale kod 5(6,2%) bolesnika i gde je okolno
tkivo izloZeno prethodno radioaktivhom
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cover the defects of front wall of chest cavity.
The use of PMMF for reconstruction of head
and neck deffects was described by Ariyan in
1979.2

Postoperative pharyngocutaneous fistulas
(PPCF) occur for several reasons: because of in-
adequate tissue reconstruction by layers, rough
tissue manipulation, hematoma, infection, short
time of suction drainage, previous radiotherapy,
and etc.*® The treatment is a serious medical
problem because of the prolonging of postoper-
ative period and patient recovery.”!* These fis-
tulas can lead to great difficulties in patient’s
food intake, severe metabolic disturbances and
anemia, psychological disturbance, depression
and isolation from society.!>-!4

All these reasons emphasize the importance
of optimal timing for the treatment of fistulas.
Opinions are divided as to the appropriate time
for PPCF reconstruction, some authors think
that the fistula should be closed immediately
while other propose waiting up to several
months.4-8’]2’l4’15

PPCF created in previously irradiated area,
present a serious problem in tissue reconstruc-
tion.

The most commonly used flaps in PPCF re-
construction are muscular and myocutaneous
flaps: pectoralis major, deltopectoral flap
and/or stermocleidomastoid flap.

In this paper we presented a case of closing
of a large postoperative pharyngocutaneous fis-
tula (PPCF) by application of double island pec-
toralis major myocutaneous flap.

Case study

In period from 1997 to 2001, at the ENT
clinic in NiS, 124 patients have been operated
due to malign laryngeal tumor. Out of the total
number of operated patients, 17 (13.71%) pa-
tients developed pharyngocutaneous fistulas in
the postoperative period. All fistulas were de-
veloped in patients with total laryngectomy. In
3 (3.72%) patients fistulas were reconstructed
with island pectoralis major myocutaneous
flaps.

Large PPCF, over 3 cm in diameter, that de-
veloped in 5 (6.2%) patients where the sur-
rounding tissue was previously irradiated, were
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zraCenju, zatvarane su primenom duplog
ostrvastog pektoralis major miSicno-koznog
reznja (DOPMMKR).

Bolesnik M. V., star 57 godina, kod koga je
sprovedena radioterapija po onkoloSkom proto-
kolu zbog infiltrativnog planocelularnog karci-
noma larinksa, operisan je posle 7 meseci od
radioterapije, zbog perzistentnog karcinoma.
Kod navedenog bolesnika je uradena totalna
laringektomija. Sestog dana posle operacije do-
lazi do pojave fistule (slika 1) i njenog poste-
penog uvecanja. Vise puta su radene ekscizije
mrtvog tkiva oko fistule(necrectomio), uziman
je bris rane i ordinirani antibiotici po antibio-
gramu. Sve vreme bolesnik je imao nazoga-
stri¢nu sondu. Po odstranjenju celog devitalizo-
vanog tkiva i smirivanja infekcije 35. dana od
pojave fistule pristupili smo operativnom zatva-
ranju PFKF.

Za rekonstrukciju je upotrebljen DOP-
MMKR. Rezanj je podignut na dugackoj pete-
ljci iz desne pektoralne regije baziran na pekto-
ralnim granama a.thoraco-acromialis (slika 2).?
Na mestu gde je rezanj presavijen, duz linije
preklapanja, uradena je deepitelizacija (slika 3).
Rekonstrukcija unutrasnjeg zida fistule uradena
je sa, distalnim, miSicno-koznim delom donjeg
sloja presavijenog misicno koznog pektoralis
major reznja. Deepitelizovana zona i koZni deo
gornjeg sloja reZnja uSiven je za ivicu
prethodno osvezenog koznog defekta na vratu,
tako da je fistula zatvorena duplim ostrvastim
miSicno-koznim pektoralis major reZnjem
(slika 4).

closed by application of double island pectoralis
major myocutaneous flaps (DIPMMCEF).

Patient M.V., 57 years of age, treated ac-
cording to oncological protocol with irradiation
for infiltrative laryngeal planocellular carcino-
ma, was surgically treated seven months after ra-
diotherapy due to persistent carcinoma. The pa-
tient underwent total laryngectomy. On 6th post-
operative day a PPCF was presented (Figure 1)
showing gradual enlargement. Excisions of
dead tissue around the fistula (necrectomio)
were performed on several occasions, smears
from the wound were taken, and antibiotics
were administered according to antibiogram.
During this period the patient had nasogastric
suction tube inserted. After the removal of devi-
talized tissue and the subsiding of infection on
the 35th day since the appearance of the fistula,
we initiated surgical closure of PPCF.

Slika 1. Post operativna faringokutana fistula posle totalne
laringektomije

Figure 1. Postoperative pharyngocutaneous fistula occured
of the total laryngectomy

We used DIPMMCEF for the reconstruction.
The flap was raised on a long stem from right
pectoral region based on pectoral branches of a.
thoraco-acromialis (Figure 2).> We performed
deepitalization of the flap where the flap was
folded, along the line of the folding (Figure 3).

Reconstruction of inner fistula wall has been
performed with distal, myocutaneous part of
lower layer of the folded myocutaneous pecto-
ralis major flap. Deepithelized zone and cutane-
ous part of the upper layer of the flap were su-
tured to the margin of previously refreshed skin
defect on the neck, so that fistula is closed with
double island myocutaneous pectoralis major
flap (Figure 4).
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Slika 2. Podizanje DOPMMKR
Figure 2. Elevation of the DIPMMCF

U postoperativnom toku (7. postoperativnog
dana), sa leve strane gde je DOPMMKR pre-
savijen, dolazi do njegove nekroze (slika 5). U
toku uklanjanja nekroti¢nog tkiva (mesec dana
posle rekonstrukcije), uoceno je da je donji mi-
Sicno-kozni sloj pektoralnog reznja urastao u

» -
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Slika 4. Zatvaranje fistule DOPMMKR
Figure 4. Reconstruction of fistula by means of DIPMMCF

okolno tkivo, odnosno da je fistula prakticno
zatvorena a da je odumrla samo leva strana go-
rnjeg sloja reznja (slika 6). Ovaj kozni defekt
rekonstruisan je lokalnim koZnim reZnjem sa su-
protne strane grudnog koSa (slika 7).

Slika 6. Nekroza gornjeg dela reznja na mestu preklapanja
Figure 6. Necrosis of the upper part of the DIPMMCF
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Slika 3. Deepitelizirani DOPMMKR
Figure 3. Deepitelized DIPMMCF

In the postoperative period (on the 7th post-
operative day), on the left side where DIPMMCF
was folded, the necrosis has set in (Figure 5). In
the course of removing the necrotic tissue (a
month after the reconstruction), we noticed that
the lower layer of pectoral tissue has grown into

Slika 5. Parcijalna nekroza DOPMMKR
Figure 5. Partial necrosis of the DIPMMCF

surrounding tissue, 1.e. the fistula was practically
closed and only the left side of the upper layer of
the flap has died away (Figure 6).This skin defect
was reconstructed by means of local skin flap
from the opposite side of chest wall (Figure 7).

R

Slika 7. Rekonstrukcija sa lokalnim koZnim reZnjem
Figure 7. Reconstruction with local skin flap



Trenkic i sar./Rekonstrukcija faringokutanih fistula duplim ostrvastim pektoralis major misicno-koznim reZnjem

Diskusija

U naSoj studiji incidenca PFKF je bila
13,71% dok drugi autori navode incidencu
PFKF od 7 do 52%.3>%° Zatvaranje velikih PFKF
nastalih nakon radioterapije i totalne laringekto-
mije moze biti veoma slozen problem. Pri njiho-
vom zatvaranju moramo se drZati odredenih
principa kao §to su: vreme rekonstrukcije, kon-
trola infekcije, sukciona drenaza rane, egzaktna
hemostaza, nazogastricna sonda, uklanjanje ce-
log devitalizovanog i izmenjenog tkiva iz oko-
line, odnosno radikalan debridman, rekonstru-
kcija po slojevima itd.*>7-%:!1

Minimalne fistule precnika do 1,5 cm, u
nasoj studiji su se javile kod 6(7,44%) bolesnika
i nastale su sedmog do osmog postoperativnog
dana od laringektomije; one su spontano zara-
stale uz adekvatnu toaletu s tim Sto je bila potreb-
na vremenski duza primena nazogastri¢ne son-
de. Da bi se njihov broj smanjio, smatramo da
totalnu laringektomiju treba izvrSiti tek posle
Sest meseci od primenjene radioterapije, ako
ovakav postupak nije dao ocekivane rezultate.
Ovaj nas stav u skladu je sa opste prihvacenim
stavom drugih autora.”®-10:14

Odabiranje tkiva sa kojim ce biti izvedena
rekonstrukcija je od posebne vaznosti kada se
radi o PFKF nastalih kod prethodno radiotera-
pijski tretiranih bolesnika.

Pektoralna regija je najpogodnija zbog svoje
blizine kao donorska regija. Najcesce korisceni
reznjevi u rekonstrukciji PFKF su pektoralis
major, deltopektoralni i u odredenim klinickim
situacijama sternokleidomastoidni rezanj.!'!-13.16-22
Koji ¢e od ovih reznjeva biti upotrebljen za
rekonstrukciju, najéesce zavisi od opsteg zdra-
vstvenog stanja bolesnika, lokalnog nalaza 1
sposobnosti hirurga. Stepen komplikacija je
najmanji pri koriscenju pektoralis major re-
Znja.!131920 J nekim slucajevima kod postoja-
nja minimalnih fistula pokazala se uspeSna pri-
mena fibrinskog lepka u zatvaranju ovakvih fi-
stula®.

U naSem slucaju, primena DOPMMKR je
bila neophodna zbog ¢injenice da je bila potre-
bna dvoslojna rekonstrukcija PFKF sa zdravim,
dobro prokrvljenim 1 u dovoljnoj meri dostu-
pnim misicno-koznim tkivom. Pektoralis major
ima kozni pokriva¢ veci od 400 cm?. Takode, u
odnosu na prethodne pomenute reznjeve, pekto-

Discussion

In our study the incidence of PPCF was
13,71% while other authors found incidence of
PPCF from 7 to 52%.3>¢° The closure of large
PPCF created after radiotherapy and total
laryngectomy presents a complex problem. In
order to obtain adequate closure we must ob-
serve several principles: time of reconstruction,
infection control, suction wound drainage, ex-
act hemostasis, nasogastric suction tube, re-
moval of devitalized and altered tissue from the
surroundings, meaning radical debridement ,as
well as reconstruction by layers. #3711

Minimal fistulas, 1.5 cm in diameter, were
presented in our study in 6 (7.44%) patients on
7th to 8th operative day after the laryngectomy:
they spontaneously healed with adequate hy-
giene but nasogastric tube was applied for a lon-
ger period of time. In order to reduce their num-
ber, we consider that total laryngectomy should
be performed only six months after the applica-
tion of radiotherapy, if this procedure had not
given the desired results. This attitude is in ac-
cordance with the attitude of other aw
thorS.7’9’]0’14

The choice of tissue with which the recon-
struction will be performed is of special impor-
tance when we are dealing with PPCF presented
in previously irradiated patients.

Pectoral region is the most suitable for do-
nor region because of its proximity. The most
commonly used flaps in PPCF reconstruction
are pectoralis major, deltopectoralis and in cer-
tain clinical situations sternocleidomastoid
flap.'13:1622 Which of these flaps will be used
for reconstruction depends mostly on general
health of the patient, local findings and sur-
geon’s capabilities. The degree of complica-
tions is the smallest when using pectoralis major
flap.'131920 In some cases when dealing with
minimal fistulas, the use of fibrin glue has been
efficient for their closing.”

In our case, the application of DIPMMCF
was necessary because of the fact that we re-
quired a double layer reconstruction of PPCF
with healthy, well vascularized, and sufficiently
available myocutaneous tissue. Pectoralis major
has skin cover larger than 400cm?. Also, com-
pared to previously mentioned flaps, pectoralis
major myocutaneous flap has: an extremely
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ralis major misicno koZni-rezZanj ima: izuzetno
bogatu vaskularizaciju(glavna od a.thoraco-
acromialis 1 sekundarna od parasternalnih per-
forativnih grana a. mammariae interne); mogu-
¢nost za transfer tkiva bez prethodnog "odla-
ganja"; dobar luk rotacije reZnja; mogucnost da
upotrebimo voluminozni rezanj; mogucnost da
se davajuca regija primarno zatvori; relativno
lako podizanje reznja i mogucnost za transfer
dva miSi¢no-kozna ostrva za zatvaranje unu-
trasnjih 1 spoljasnjih defekata.

Posle rekonstrukcije PFKF sa DOPMMKR
doslo je do delimi¢ne dehiscencije 1 parcijalne
nekroze gornjeg sloja reznja. Ova komplikacija
nije posledica loSe vaskularizacije uzetog re-
Znja, odnosno loSeg planiranja(dimenzija ili
oblik) ili na¢in podizanja reznja vec zbog nedo-
voljnog odstranjenja fibroznog tkiva na istoj
strani vrata nastalog kao posledica radiotera-
pije. Dokaz za ovu nasu tvrdnju je kompletno
prezivljavanje 1 urastanje donjeg sloja reznja,
koji bi trebalo da teZe zarasta jer je distalniji 1
samim tim na kraju vaskularizacije ovog dela
pektoralnog misicno-koznog reznja, $to se nije
dogodilo u prikazanom slucaju.

Zakljucak

» PFKF nastale nakon totalne laringektomije
kod prethodno radioterapijski tretiranih bole-
snika predstavljaju ozbiljan problem u rekon-
struktivnoj hirurgiji.

 Njihovom zbrinjavanju treba pristupiti naj-
manje Sest meseci nakon sprovedene radio-
terapije.

* Pektoralna regija je izuzetno pogodna kao
davajuca regija za reznjeve koji se koriste u
rekonstrukciji PFKF.

» Smatramo da je dvoslojna rekonstrukcija
duplim ostrvastim pektoralis major miSi¢no-ko-
Znim reZznjem bolja od pektoralis major
misicno-koZnog reznja prekrivenog autotran-
splantatom koZe jer obezbeduje kvalitetno dvo-
slojno zatvaranje PFKF a i postoperativna nega
reznja je daleko jednostavnija.
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good vascularization (main from a.thoracoacro-
mialis and secondary from parasternal pe-
rforative branches of a.mammariae interna);
possibility for tissue transfer without previous
“delay”’; good rotational angle of the flap; possi-
bility for the use of a voluminous flap; possibil-
ity that the donor region can be primarily
closed; relatively easy raising of the flap and
possibility for transfer of two myocutaneous
islands for closing of inner and outer defects.

After PPCF reconstruction with DIPMMCF
there was a partial dehiscence and partial necro-
sis of the upper layer of the flap. This complica-
tion is not the consequence of insufficient
vascularization of the taken flap or inadequate
planning (dimension or shape) or the manner
of raising the flap but rather the consequence
of insufficient removal of fibrous tissue cre-
ated due to radiotherapy, on the same side of
the neck. The proof for this statement is a com-
plete survival and growing in of the lower layer
which is on the extreme end of the
vascularization of this part of pectoral
myocutaneous flap, and which had not hap-
pened in our case study.

Conclusion

» PPCF after laringectomy in previously ir-
radiated patients present a serious reconstruc-
tive surgical problem.

» The optimal timing for their treatment is
six months after irradiation and adequate wound
cleaning.

* Pectoral region is very suitable as a donor
area in PPCF reconstruction.

» We consider that double-layer reconstruc-
tion with double island pectoralis major myocu-
taneous flap is better than pectoralis major myo-
cutaneous flap covered by skin autotransplant
because it provides a good double-layer closure
of PPCF and much easier post-operative man-
agement.
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