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Abstract

Introduction:  A  refractory  cervical  anastomotic  fistula  which  postoperatively  remains  unhealed

for more  than  2 months  under  conservative  care  severely  impacts  the  quality  of  life  of  the

patient and  potentially  leads  to  anastomotic  stricture  after  the  fistula  heals.  It is widely

accepted  that,  to  avoid  this  complication,  refractory  cervical  anastomotic  fistulas  should

undergo  more  aggressive  treatments.  However,  when  and which  surgical  intervention  should

be considered  is  unclear.

Objective:  This  study  was  designed  to  evaluate  the role  of  the  pectoralis  major  myocutaneous

flap in the  management  of  refractory  cervical  anastomotic  fistulas  based  on  our  experience  of

6 cases  and a  literature  review.

Methods:  Six patients  diagnosed  with  refractory  cervical  anastomotic  fistula  after  esophagec-

tomy treated  using  pectoralis  major  myocutaneous  flap transfer  were  included  in the  study.

The clinical  data,  surgical  details,  and  treatment  outcome  were  retrospectively  analyzed.

Results: All  patients  survived  the  operations.  One  patient  who  had  a  circumferential  anasto-

motic defect  resulting  from  surgical  exploration  developed  a  mild  fistula  in the  neo-anastomotic

site  in  the 5th  postoperative  day,  which  healed  after  7  days  of  conservative  care.  This  patient

developed  an  anastomotic  stricture  which  was  partially  alleviated  by  an  endoscopic  anastomotic

dilatation.  All  the  other  5 patients  had  uneventful  recoveries  after  operations  and  restored  oral
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intake  on  the  10th---15th  days  after  operation,  and  they  tolerated  normal  diets  without  subse-

quent  sequelae  on follow-up.  One patient  developed  both  local  and  lung  recurrence  and  died  in

15 months  after  operation,  while  the other  5 patients  survived  with  good  tumor  control  during

the follow-up  of  25---53  months.

Conclusion:  The  satisfactory  treatment  outcome  in  our  study  demonstrates  that  pectoralis

major  myocutaneous  flap  reconstruction  is a  reliable  management  modality  for  refractory  cer-

vical anastomotic  fistulas  after  esophagectomy,  particularly  for  those  patients  who  experienced

persistent fistulas  after  conservative  wound  care  and  repeated  wound  closures.

© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published

by Elsevier  Editora  Ltda.  This  is  an  open access  article  under  the  CC  BY  license  (http://

creativecommons.org/licenses/by/4.0/).

Introduction

Anastomotic  fistula  (AF)  is one  of  the  most common  and
troublesome  postoperative  complications  after  esophageal
reconstruction  in surgical  treatment  of  esophageal  cancer.
Although  modern  surgical  techniques,  devices  and periop-
erative  management  protocols  have  improved  the safety
of  esophagectomy,1---4 the  incidence  of  this  postoperative
morbidity  has  stayed  stubbornly  high,  up  to 25%.5 AF  not
only  results  in a prolonged  hospital  stay,  but  also  occa-
sionally  causes  life-threatening  infections,  e.g.  pyothorax
and  mediastinitis.6,7 It has been  reported  that  AF after
esophagectomy  is  mainly  associated  with  the following
three  surgical  factors:  the lack  of  serosa,  the  presence  of
a  segmental  blood  supply and  the  presence  of  tension.8,9

Many  other  factors  such  as  neoadjuvant  chemoradiotherapy,
anatomic  site  of  the anastomosis,  diabetes  mellitus,  body
mass  index,  age,  congestive  heart  failure,  hypertension,
renal  insufficiency,  smoking,  and  even  superior  thoracic
aperture  size have  been  reported  to  contribute  to  the risk
of  AF.10---12

The  incidence  of  the cervical  AFs  is  much  higher  than
that  of  the thoracic  AFs.13 Fortunately,  most of  the cervi-
cal  AFs  are  curable  after  conservative  treatments  such  as
wound  debridement,  irrigation,  and  drainage.14 However,  a
small  number  of  cervical  AFs  become  refractory  (refractory
cervical  anastomotic  fistula  ---  RCAF),  which  is  defined  as  non-
curative  anastomotic  site-cutaneous  fistula  that  has existed
longer  than  2  months  under  conservative  medical  care.9

Even  without  life-threatening  complications,  a persistent
unhealed  cervical  AF  not only  severely  impacts  the quality  of
life  of the  patient,  but  also  potentially  leads  to  anastomotic
stricture  after  the fistula  heals.15,16 It  is  widely  accepted  that
patients  with  RCAFs  should  undergo  more  aggressive  treat-
ments,  involving  covered  stents,  primary  closure  and  vascu-
larized  pedicle  tissue  flaps.  Nevertheless,  the covered  stent
insertion  into  the cervical  esophagus  often  causes  strong
pharyngeal  discomfort  or  stent  migration,  which  ultimately
results  in  treatment  failure.17 Although  custom-designed
stents  have been  successfully  employed  in the treatment  of
cervical  anastomotic  leakage  after  esophagectomy,18 their
effectiveness  requires  more  studies  for  confirmation,  and
such  custom-designed  stents  are  not  commercially  avail-
able.  Simple  primary  closure  is  often  associated  with  leakage
relapses  due  to  poor  local  tissue  vitality  and  infection.  To
our  knowledge,  only a few  studies  have  demonstrated  that

vascularized  pedicled  tissue  flaps,  such  as  sternocleidomas-
toid  flaps  and  pectoralis  major  myocutaneous  flaps  (PMF)
could  be used  safely  and effectively  to  cure  anastomotic
complications.19---24 However,  the role  of PMF  in  manage-
ment  of patients  with  RCAF  is  still  unknown  due  to  limited
case  series.  In  this  retrospective  study,  the efficacy  and  sur-
gical  details  in  the  management  of  6 patients  with  RCAF
after  esophagectomy  for  their  esophageal  cancer  using  PMF
is  discussed,  and a literature  review  was  performed.

Methods

Data collection  and study  approval

Clinical  data  were  collected  based on  our institutional
database  (Cancer  Hospital  of Shantou  University  Medical  Col-
lege).  Demographic  details,  indications,  pathological  stages
(AJCC  TNM  staging  system,  2012),  type of  esophagectomy,
comorbidity,  previous  treatment,  and  treatment  outcomes
were  recorded.

This study  was  approved  by  the Medical  Ethics  Com-
mittees  of  Cancer  Hospital  of  Shantou  University  Medical
College  (approval  no.  2020001),  and was  performed  in accor-
dance  with  the ethical  standards  of  the  Helsinki  Declaration
of  1975  and  all  subsequent  revisions.  All persons  men-
tioned  in the paper  gave  written  informed  consents  for their
data/images  to be used for  study  and  publication.

Definition  of  RCAF

Definition  of  RCAF  referred  to  uncurable  anastomotic  site-
cutaneous  fistulae  that  had  been  present  for more  than  2
months  in patients  under  conservative  medical  care  or  after
primary  wound  closure(s).

Demographic  data

From  June 2015  through  December  2017,  a total  of  6
patients  diagnosed  with  RCAF  following  esophagectomy
were  referred  to  the department  of  the corresponding
author  for  care. Demographic  data  of  these  patients  was
shown  in Table 1.  Their  ages  ranged  from  47  to 68.  Four  were
male  and  2 were  female.  None  of  these  6  patients  under-
went  preoperative  chemotherapy  or  chemoradiotherapy.
In  1 patient  (pt.  no.  2) the  gastric  tube  was  passed  to  the
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Table  1  Demographic  data  and  clinic  pathologic  breakdowns  of  the  6  patients  enrolled  in  this  study.

Case  no.  Age  Sex  Subsite  Stage  Comorbi-

dities

Main  techniques

used  in

esophagectomy

he  time

fistula

occurred

Repair  time

(months)

Followup

time

(month)

Result

1  47  Male  MTE  T3N1M0  None  Left  thoracotomy,  two-field

lymphadenectomy,  hand-sewn

anastomosis,  posterior

mediastinal  route

Severe

anastomotic

site  bleeding

8  h  postopera-

tively,  fistula  in

2nd

postoperative

day

3  27  Postoperative

radiation

performed,

survive,  normal

oral  intake

2 68  Male  MTE  T2N0M0  HT,  HL Right  thoracotomy,  three-field

lymphadenectomy,  mechanic

anastomosis,  retrosternal  route

2nd  POD  3 25  Survive,  oral

intake,  tolerate

soft  diet

3 56  Male  MTE  T2N0M0  None  Right  thoracoscopy,  three-field

lymphadenectomy,  mechanic

anastomosis,  posterior

mediastinal  route,  endoscopic

5th  POD  8 53  Survive,  normal

oral  intake

4 51  Female  UTE  T1N0M0  HL Left  thoracotomy,  hand-sewn

anastomosis,  posterior

mediastinal  route

3rd  POD  2 42  Survive  with

normal  oral

intake

5 60  Male  MTE  T2N0M0  HT,  DM Right  thoracoscopy,  two-field

lymphadenectomy,  mechanic

anastomosis,  posterior

mediastinal  route

2nd  POD  3 15  Normal  oral

intake,  died  in

15 months

after  operation

due  to  tumor

recurrence

6 49  Female  MTE  T2N0M0  None  Left  thoracotomy,  two-filed

lymphadenectomy,  hand-sewn

anastomosis,  posterior

mediastinal  route

3rd  POD  3 34  Survive,  normal

oral  intake

MTE, middle thoracic esophagus; UTE, upper thoracic esophagus; HT,  hypertension; HL, hyperlipemia; DM, diabetes mellitus; PO, postoperative day.
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neck  via  a  retrosternal  route,  and the other  5 patients  had
the  tubes  directed  to  the neck  via a posterior  mediastinal
route.  The  cervical  AFs  were  confirmed  in  the  2nd to 5th
postoperative  day,  and  all  the fistulas  remained  unhealed
for  more  than  2 months.  Endoscopic  stent  insertion  had
been  attempted  once  and  failed  in patient  no.  4. Simple
wound  closures  had been  attempted  4 times  and  failed
in patient  no.  3. The  curative  surgeries  involving  a PMF
reconstruction  procedure  were  performed  in  2---8  months
after  the  initial  esophagectomy.  Informed  consents  of
patients  in  this  study  were  obtained  before  operations.

Typical cases  and surgical  procedure

Patient  no.  1 was  male,  47  years  old, who  underwent
esophagectomy  and gastric  pull-up  with  cervical  anasto-
mosis  via  left thoracotomy  for  his T3N0M0  mid-thoracic
esophageal  squamous  cell  carcinoma  in  a tertiary  hospital.
The  patient  experienced  severe  bleeding  in  the anastomotic
site  8  h  after  surgery  and  underwent  surgical  exploration  for
hemostasis,  with  blood  transfusion  of  2000  mL.  However,  the
patient  presented  with  bloody  drainage  of  500---700  mL  per
day  for  4  days, and  on  the  5th  postoperative  day,  purulent
and  salivary  drainage  mixed  with  blood  was  seen.  Fortu-
nately,  no  pyothorax  and  mediastinitis  occurred.  Nutrition
support  with  both  intravenous  infusion  and  nasogastric  feed-
ing,  antibiotics,  and wound  drainage  were  adopted  and  the
patient  was  discharged  on  the 30th postoperative  day with
an  unhealed  cervical  fistula  which  had persisted  for  2  months
despite  careful  wound  care  and  two  attempts  at simple  sur-
gical  wound  closure.  The  patient  was  then  referred  to  our
department  (Department  of  Head and  Neck  Surgery,  Cancer
Hospital  of Shantou  University  Medical  College)  for  further
management.

Enhanced  MRI/CT  scan  and  barium  swallow  exam  demon-
strated  a  fistulous  tract  from  the  anastomotic  site to  the
lateral  neck  with  enlarged  lymph  nodes  found  in  level IV
(Fig.  1). After  informed  consent  was  obtained,  surgical
exploration  and  fistula  repair  with  PMF  were performed.

The  procedure  was  performed  under  general  anesthesia
with  the  patient  in supine  position  with  the neck  extended.
An  incision  was  made  along  the surgical  scar  with  exten-
sion  to the  lateral  neck.  After elevation  of  the platysma
flap,  the  sternocleidomastoid  muscle  was  exposed  and  its
lower  half  was  removed  to  make  space  for  the muscular
pedicle  of PMF,  and level III---V  dissection  was  performed
(Fig.  2).  The  left  strap  muscles  were  removed  and  the  thy-
roid  gland  was  exposed  with  identification  of  the upper
and  the  lower  parathyroid  glands,  as  well  as  the recur-
rent  laryngeal  nerve  (Fig.  3).  After  retracting  the  thyroid
gland  medially,  the gastro-esophageal  anastomotic  site  was
reached  and  opened  (Fig.  4).  The  granulation  tissue  embed-
ding  the  fistula  tract with  part  of  the  gastroesophageal
stump  was  removed  enbloc  (Fig.  5)  to  make  a  fresh  wound
ready  to  be  repaired.

The  PMF  was  harvested  using  our established  technique.25

In  brief,  it  was  harvested  as  a pedicle-skeletonized  flap,
with  its  skin  paddle (7 cm  ×  5  cm) caudally  and  medially  to
the  areola,  including  the  third intercostal  perforator,  pre-
serving  the  upper  one third  of  the pectoralis  major  muscle.
The  clavipectoral  fascia  was  divided  and the  harvested

flap  was  passed  via  a  submuscular  tunnel  over the clavicle.
The  defect  of the  anastomotic  site  was  repaired  using  the
skin  paddle  with  its  skin  side  toward  the lumen  (Fig.  6). A
draining  tube  was  placed and  both  wounds  were  closed
directly  without  difficulty.  The  postoperative  recovery
was  uneventful  and the  patient  returned  to  liquid  oral
intake  in 10  days  after  the  operation.  Postoperative  adju-
vant  radiotherapy  was  administered  in  4  weeks  after the
operation  due  to  the pathological  finding  of  2 lymph  node
metastases.  The  barium  swallow  X-ray  exam  10  months
later  demonstrated  a smooth  alimentary  tract  without
anastomotic  stricture  (Fig.  7).  The  patient  tolerated  a
normal  diet during  follow-up.

Patient  no. 3---6  had  a similar  medical  history  and  under-
went  a similar  surgical  procedure  and  had  an  uneventful
recovery  as  patient  no. 1.

Patient  no.  2  underwent  a right  thoracotomy  esophagec-
tomy  with  gastric  conduit  sent  to  the neck  via  a  retrosternal
route  for  his  mid-thoracic  esophageal  squamous  cell
carcinoma  staged  T2N0M0  in  a tertiary  hospital.  A cervical
anastomotic  fistula  occurred  on  the  2nd  postoperative  day
with  purulent  and  salivary  drainage.  No  pyothorax  and
mediastinitis  developed  and the patient  was  discharged
on  the  15th  postoperative  day with  an  unhealed  neck
fistula,  receiving  nutrition  via nasogastric  tube  feeding.
An  MRI  scan  3  months  after  the operation  demonstrated
a  cervical  anastomotic  fistula  and stricture.  With  the
informed  consent  of the  patient  and family,  we  performed
the  surgical  exploration  and  planned  a  PMF  reconstruction
of  the anastomotic  site.

Surgical  procedure  performed  was  similar  to  patient  no.
1. Severe  adhesion  and  granulation  tissue  surrounding  the
fistula  tract was  found  in exploration  (Fig.  S1). After  break-
ing  down  the anastomotic  site,  necrosis  of the anterior  tubed
gastric  wall  was  readily  seen  extending  to  the retroster-
nal space,  and  the  anastomosis  site  was  completely  closed
by  stricture  and  accommodated  only  the nasogastric  tube
(Fig.  S2). Subsequent  sternotomy  facilitated  identification
of  the healthy  stump of  the gastric  wall.  After removal
of  the anastomotic  fistula  and  the necrotic  gastric  wall, a
circumferential  defect  of  alimentary  tract 8 cm  in  length
remained.  A PMF  with  skin  paddle larger  than  previously
designed  (12  cm  ×  8 cm) was  harvested  and  tubed  to  recon-
struct  the defect  (Fig.  S3).  Purulent  drainage  was  noticed  5
days  after  operation,  and  this  subsided  after  wound  drainage
and  intravenous  infusion  of  antibiotics.  Oral  liquid  intake
was  successfully  attempted  on  the 22nd  postoperative  day.
However,  he  developed  an anastomotic  stricture  and  under-
went  an  anastomotic  dilatation  which  subsequently  led to
tolerance  of  soft  diet.  The  patient  refused  further  interven-
tion  afterward.  Six  months  after  operation,  barium  contrast
X-ray  demonstrated  a  mild  anastomotic  stricture  with  a
diameter  of  0.4  cm  in the  anastomotic  site.  At  the  last
follow-up  (Fig.  S4),  he  was  tolerating  a  soft  diet.

Results

Surgical  outcomes

All patients  survived  the operations.  Patient  no.  2 developed
a mild  fistula  in the neo-anastomotic  site,  and  the  patient
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Figure  1  Enhanced  MRI/CT  scan  and  barium  swallow  exam  demonstrated  a  fistulous  tract  from  the  anastomotic  site  to  the  lateral

neck with  enlarged  lymph  nodes  found  in level  IV.

Figure  2  After  elevation  of  the  platysma  flap,  the  sternocleidomastoid  muscle  was  exposed  and  its  lower  half  was  removed  to

make space  for  the  muscular  pedicle  of  PMF.

developed  an anastomotic  stricture  which  was  partially
alleviated  by  an endoscopic  anastomotic  dilatation.  This
patient  tolerated  a soft  diet  on  follow-up.  All  the  other
5  patients  had  uneventful  recoveries  after  operations  and
restored  oral  intakes  on  the  10th---15th  days  after  operation.
All  tolerated  normal  diets  without subsequent  sequelae  on
follow-up.  Patient  no.  1 was  upstaged  due  to  pathologic
identification  of  lymph  node  metastases  in level  IV,  and
adjuvant  radiotherapy  was  administered  4 weeks  after
operation.  Patient  no.  5  developed  both  local  and  lung
recurrence  and died  15  months  after  operation,  while  the
other  5  patients  survived  with  good tumor control  during
the  follow-up  of 25---53 months.

Discussion

A  majority  of the cervical  AFs  resulting  from  esophagec-
tomy  are not  fatal  and  they  are curable  after  conservative
wound  care,  including  wound  debridement,  irrigation,  and
drainage.  However,  a  small number  of  these  patients  with
AFs  are  refractory  under  the conservative  care  regimen  and
they  need  more  aggressive  treatments,  such  as  covered
stent and  primary  closure.  Covered  stent  has  been  reported
to  be effective  in the management  of  patients  with  tho-
racic  anastomotic  fistula  and  esophagotracheal  fistula.26---28

However,  traditional  esophageal  stents  are  indicated  for
the  thoracic  AFs  rather  than  the cervical  AFs  because  of  the
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Figure  3  The  left  strap  muscles  were  removed  and the thyroid  gland  was  exposed  with  identification  of  the upper  and  the  lower

parathyroid glands,  as  well  as  recurrent  laryngeal  nerve.

Figure  4 The  gastro-esophageal  anastomotic  site  was  reached  and  opened.

potential  patient  intolerance  or  stent  migration  as  the resid-
ual  esophagus  is  too  short  for the  placement  of  the  stents,
and  the  stent  migration  inevitably  leads  to  the failure  to  stop
the  leakage.18 Custom-designed  stents  have  been  developed
and reported  to  be  effective  for cervical  anastomotic  fistula,
however,  the  study  sample  size  is  quite  small,  and  this  novel
stent  is unavailable  commercially.18 In  our  study  series,
covered  stent  was  attempted  and  failed  in only 1  patient
(pt.  no.  4)  due  to  stent migration  and  patient  intolerance.

Primary  surgical  closure  is  often  attempted  after  failure
of  conservative  wound  care  and/or  stent  placement.  How-
ever,  simple  primary  closure  of  the wound  only works  for
a  certain  number  of  patients,  and  the  remaining  patients
often  develop  recurrence  because  of  the necrosis,  unhealthy
granulation  tissue,  fibrosis,  and  wound  infections.  Repeated

fistulation  and  wound  closure  have  a negative  impact  on
the  quality  of  life  of  the patient.  Furthermore,  healing  of
long-term  anastomotic  fistulas  could  subsequently  result  in
anastomotic  strictures  in some  cases.15,16,29 Patient  no.  3 in
this  series  had  4 primary  closures  during  his  postoperative
period  of 8  months,  and  he had to  rely  on  a  nasogastric  tube
feeding  during this  period.  In  this  situation,  radical  surgery
intervention  should  be considered  in order  to shorten  the
rehabilitation  period,  to  improve  the quality  of  life,  and  to
prevent  the  subsequent  anastomotic  strictures.

The  purpose  of  surgical  intervention  is  to  debride  the
unhealthy  tissue  of  the  fistula  orifice  and  fistula  tract  to
create  a fresh  wound  which  will  be repaired  by  a well
vascularized  flap  to facilitate  wound  healing  and  prevent
the  possible  subsequent  anastomotic  stricture.  In fact,  the
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Figure  5  The  granulation  tissue  embedding  the  fistula  tract  with  part  of  the  gastroesophageal  stump  was  removed  enbloc.

Figure  6 The  defect  of  the  anastomotic  site  was  repaired  using  the  skin  paddle  with  its  skin  side  toward  the  lumen.

main  etiology  of anastomotic  fistulation  is  associated  with
blood  supply  compromise  of  the gastric  stump  and/or  the
cervical  esophageal  stump  leading  to  poor  healing  of the
anastomosis  and  subsequent  leakage.8,9,13,30 To deal  with  the
problem,  well-vascularized  tissue  should  be  used  to  facili-
tate  would  healing.  Theoretically,  both  pedicled  flaps  and
free  flaps  are  management  options. However,  free  flaps  are
rarely  selected  due  to  the  poor  general  status  of the patient
and  the  high  risk  of  failure  in the  non-optimal  recipient
sites,  whereas  pedicled  flaps,  including  PMF  and sternoclei-
domastoid  muscle  flaps,  are reliable  donor  sites  in that
they  are  anatomically  close  to  the fistula  and  the flaps  are
easy  to  harvest  with  their  feeding  vessels  intact.  However,
a  literature  review  generated  only  a few  reports  on  the
use  of  pedicled  flaps  for  refractory  cervical  fistula  after
esophagectomy.19---24 The  patient  involved,  types  of  flaps

used,  and  treatment  outcome  are summarized  in Table 2.
Although  almost  all  patients  involved  in  the  studies  had a
satisfactory  treatment  outcome  with  regard  to  anastomotic
fistula  or  stricture,  there  are only 20  cases  reported  across
these  6  studies.  We  believe  that  this  is  possibly  due  to  the
lack  of  communications  between  thoracic  surgeons  and  head
and  neck  surgeons.

Since  its  introduction  by  Ariyan  in  1979,  the  PMF  has
been  used  as  a workhorse  flap  for the  reconstruction  of
the  head  and neck  defects  because  of  its  ease  of harvest,
abundant  soft  tissue  volume,  large  skin  paddle,  generous
blood  supply,  relative  versatility,  considerable  reliability,
and  short  operating  time.31,32 Even  in  the era  of  free  flap
reconstructions,  its  role  in reconstructive  surgery  is  still
irreplaceable.25,31,33,34 In addition  to  primary  head  and  neck
reconstruction  and  thoracic  wall  defect  reconstruction,  the
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Figure  7  Barium  swallowing  X-ray  10  months  later  demonstrated  a  smooth  alimentary  tract  without  any  anastomotic  stricture.

PMF  also  plays  a  valuable  role  in salvage  surgeries,  e.g.  sal-
vage  reconstruction  after  free  flap  failure  and management
of the  hypopharyngeal  fistulas.25,35

We  presumed  that  this  flap  is  an  appropriate  donor  site
for  the  repair  of  RCAF  based  on the following  hypotheses:
(1)  The  abundant  muscle paddle with  reliable  blood  supply
could  facilitate  dead  space  debridement,  wound  healing,
and  protection  of the carotid  vessels;  (2)  The  skin  paddle
could  be  used  as  a patch to repair  the  anastomotic  con-
duits,  which  would  avoid  subsequent  anastomotic  strictures;
(3)  The  skin  paddle  could  be  tubed  to  reconstruct  the cir-
cumferential  or  near  circumferential  defect  after  complete
removal  of the fistula  tract  and  its  surrounding  tissues  as
well  as  the  unhealthy  gastroesophageal  stump;  (4)  Easy  flap
harvesting  would  make  it suitable  for  debilitated  patients
with  poor  health  status.

We  believe  that  the  sternocleidomastoid  muscle  flap  may
also  be a  good  option for  the  management  of  patients  with
cervical  RCAF,  particularly  for those  with  intact  lower  necks
and  small  fistula  tracts.  However,  we  chose  PMF  as the donor
site  rather  than  sternocleidomastoid  muscle  flap  because:
(1)  We  have  developed  a  advanced  harvesting  technique  for
PMF  and  have never  experienced  total  flap  necrosis  in our
practice25;  (2)  The  pedicle  skeletonization  and  preservation
of  the  upper  two-thirds  of  the  pectoralis  major  facilitates
tailoring  of the  muscle  paddle  and the  skin  paddle  to
minimize  the bulge  in  the neck  after  the  lower  half  of the
sternocleidomastoid  muscle  and  level IV---VI  soft  tissues  are
removed;  (3)  The  aforementioned  natural  features  of  this
flap.  In  our  study, Five out  of  6 patients  had an uneventful
recovery  and  restored  oral  intake  with  anormal  diet.  Only
patient  no.  2  who  had a  circumferential  defect  that  required
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Table  2  Summary  of  reports  on management  of  patients  with  refractory  fistula  using  vascularized  pedicle  flaps.

Year  Author  Type  of  flap Summary  of  the  involved

cases

Outcome

1998  Heitmiller,  RF24 PMF  Cervical  anastomotic

stricture  (n  =  2),

anastomotic  leakage

(n =  1)

Small  leakage  (n  =  2),

seroma  in the  donor  site

(n  = 1); all  healed  with

good function  outcome

1998 Williums,  JK23 PMF  Retrosternal

esophago-colol

anastomotic  leakage

(n =  1)

Healed  with  good

function  outcome

2006 Hirao,  M22 PMF  with

T-tube  drainage

Cervical  esophageal

anastomosis  after

esophagectomy  for

cancer  using  a  jejunum

interposition  (n = 1)

Healed  with  good

function  outcome

2010 Morita,  M21 PMF  Anastomotic  leakage

after esophageal

reconstruction  via  the

subcutaneous  route

(n =  6)

Primarily  healed  (n  =  5),

leakage  recurrence  and

healed  after

conservative  wound  care

(n  = 1)

2014 Nakajima,  M20 Sternocleidomastoid

muscle  flap

Cervical  anastomotic

leakage  after

esophagectomy  for

esophageal  cancer  (n  =  8)

Healed  with  good

function  result

2015 Yin,  K19 PMF  Colon  conduit  necrosis

and

cervical-oesophageal

discontinuity  (n  = 1)

Healed  with  good

function  result

a  tubed  PMF  developed  a  mild  fistula  after  reconstruction.
This  patient  had a  subsequent  anastomotic  stricture  which
was  partially  alleviated  by  endoscopic  dilatation.

Conclusion

The satisfactory  treatment  outcome  in our  study  demon-
strates  that  PMF  reconstruction  is  a  reliable  management
modality  for  RCAFs  after  esophagectomy,  particularly  for
those  who  failed  after conservative  wound  care  and
repeated  wound  closures.  However,  this  conclusion  is  lim-
ited to a  small  number  of  patients  under  the  study.  More
studies  are  needed  to  support  our  conclusion.
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