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anagement of the Cervical
sophagogastric Anastomotic Stricture

ndrew C. Chang, MD, and Mark B. Orringer, MD

Esophagogastric anastomotic stricture following esophagectomy with a gastric esophageal
substitute can be a vexing problem for the patient and treating physician. We describe the
clinical practice at a single center with extensive experience in esophageal surgery for
management of this complication.
Semin Thorac Cardiovasc Surg 19:66-71 © 2007 Elsevier Inc. All rights reserved.
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lthough the management of a cervical esophagogastric
anastomotic leak occurring early after an esophagectomy

s generally straightforward, and this complication is seldom
ssociated with death, the long-term sequelae of a cervical
eak are far from inconsequential. As we and others have
bserved, as many as one-third of cervical esophagogastric
nastomotic leaks result in an anastomotic stricture as
ealing occurs,1,2 and this represents an unsatisfactory out-
ome for an operation that is intended to provide comfortable
wallowing. The implications are similar in patients who sur-
ive an intrathoracic esophageal anastomotic leak. Our group
as previously reported an anastomotic leak rate averaging
3% in nearly 1100 transhiatal esophagectomy patients at
he University of Michigan, with nearly half of these patients
eveloping subsequent anastomotic strictures,3 consistent
ith reported incidences of both cervical anastomotic leak

rom 5 to 26% and anastomotic stenosis from 10 to 31%.4-6

n this article, we will discuss our current practice regard-
ng the management of anastomotic strictures following
sophagectomy.

Conduit ischemia and anastomotic technique are likely the
wo major factors that contribute to anastomotic stricture in
he absence of salivary fistulae. When performing a cervical
sophagogastric anastomosis, our preference is to perform a
emimechanical stapled anastomosis7 using an Endo-GIA II
0 mm/3.5 endoscopic linear stapler (Tyco Healthcare, Nor-
alk, CT) to construct the side-to-side esophagogastric anas-

omosis. The remaining anterior esophagostomy and gastros-

ection of Thoracic Surgery, University of Michigan Medical Center, Ann
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omy are then closed with a two-layer hand-sewn technique.
ecently, Santos and coworkers reported their experience
ith a total mechanical stapled cervical esophagogastric

nastomosis in which the anterior esophagogastrostomy is
losed with a linear stapler; they demonstrated a decrease in
he need for repeated anastomotic dilation.8

We and others have found that the mechanical linear sta-
led technique decreases significantly the occurrence of post-
perative cervical anastomotic salivary fistulae. Both the need
or and the frequency of anastomotic dilation compared with
and-sewn anastomoses were lower among patients receiv-

ng stapled anastomoses.9-11 Ercan and coworkers reported
hat within 1 year of operation 37% of patients with a stapled
nastomosis remained free of the need for anastomotic dila-
ion compared with 12% of propensity-score matched pa-
ients with a completely hand-sewn anastomosis.10 Regard-
ess of anastomotic technique, patients in this retrospective
tudy most frequently required anastomotic dilation at 2
onths following operation. This finding reinforces our un-
erstanding that most early anastomotic strictures are due to
he development of anastomotic scar and are nonmalignant.
n contrast, patients presenting with late cervical dysphagia,
year or later following an esophagectomy for cancer, should
e evaluated for recurrent mediastinal disease or anastomotic
ecurrence.12

Anastomotic stricture is only one cause of early postoper-
tive dysphagia. It is important to align the cervical esopha-
ogastric anastomosis properly with the remnant cervical
sophagus and fundus of the transposed gastric conduit to
void symptomatic angulation of the junction of cervical
sophagus and stomach. Improper application of the 30-mm
inear stapler such that the entire cartridge length is not uti-
ized may result in an inadequate anastomotic opening and

esultant dysphagia.
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Management of the cervical esophagogastric anastomotic stricture 67
ssociation with
nastomotic Leak
ithout question, the prevention of an anastomotic leak is

he key to a successful functional outcome of a cervical
sophagogastric anastomosis. In our initial experience with
he side-to-side stapled cervical esophagogastric anastomo-
is, we observed not only an anastomotic leak rate of less than
%, but also a dramatic reduction in the need for late post-
perative anastomotic dilatations.11

In the patient who experiences a cervical esophageal anas-
omotic leak, the neck wound is opened widely at the bed-
ide; irrigation of the wound is accomplished by having the
atient swallow water and nutrition is maintained with jeju-
ostomy tube feedings. The wound is then packed lightly
ith saline-moistened gauze, which is changed at least two to

hree times daily or more frequently as needed. At each dress-
ng change, the patient swallows 4 to 6 ounces of water and
ny cervical drainage from the wound is aspirated with a
edside Yankauer suction device. The wound is then re-
acked gently with a saline-moistened gauze. If bile regurgi-
ation from the cervical wound is problematic despite upright
osturing, nasogastric tube decompression of the intratho-
acic stomach is at times required to facilitate cleanliness and

Figure 1 (A) Thin barium esophagogram demonstrating
an otherwise asymptomatic patient. (B) At follow-up th
that required serial Maloney dilation. Arrowheads indi

scopic localization of the cervical esophagogastric anastomosis
ealing of the neck wound. Healing of the cervical esopha-
ogastric anastomotic leak is assessed by observing the rela-
ive amount of swallowed water that issues from the neck
ound at the time of the dressing change. As the amount
ecreases and the majority of drainage while swallowing can
e prevented by gentle pressure on the skin directly over the
nastomosis, the patient is permitted to resume oral intake,
nitially, of clear liquids. Any food issuing from the neck
ound with swallowing can be “flushed away” as described

bove. Early passage of 30-, 36-, and 46-Fr Maloney tapered
sophageal dilators (Medovations, Milwaukee, WI) within 1
eek of drainage is performed to maintain a satisfactory lu-
en and prevent the late development of a stenosis (Fig. 1).

uch an anastomotic fistula generally diminishes greatly in
utput or heals completely within 7 to 10 days of external
rainage.1,13 It is not necessary that the cervical wound and
stula be healed completely before resumption of an oral diet

s permitted. If adequate dilation of the anastomosis to a
6-Fr size has been achieved, the majority of swallowed food
ill enter the intrathoracic stomach preferentially, and little
ill leak from the neck wound. Patients and their families
uickly become adept with cervical wound dressing and
anagement as described above.
It is of paramount importance that a patient who develops

ly cervical esophagogastric anastomotic leak (arrow) in
nt was found to have an anastomotic stricture (arrow)

etallic clips placed at operation for subsequent fluoro-
an ear
is patie
cate m
.
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68 A.C. Chang and M.B. Orringer
perioperative anastomotic leak be evaluated for unidenti-
ed sources of continued sepsis if cervical drainage alone
oes not result in defervescence and clinical improvement
ithin 24 to 48 hours. Continued mediastinal soilage is sus-
ected if persistent purulent drainage from the neck is ob-
erved or if the characteristic odor of necrotic stomach is
resent.14 A dilute barium esophagogram should be obtained
r repeated to determine whether undrained mediastinal ex-
ravasation of contrast is present. Upper endoscopy can be
erformed to evaluate mucosal viability of the intrathoracic
tomach and to estimate the extent of anastomotic disrup-
ion. Direct visualization of the gastric conduit through the
pened cervical incision can confirm the occurrence of gas-
ric tip necrosis. Although in most instances clinical findings
rovide an accurate reflection of the adequacy of transcervi-
al drainage, a chest computed tomography can help deter-
ine whether there is persistent mediastinal soilage that
ight require more extensive transcervical or even transtho-

acic drainage.

echnique of
nastomotic Dilation

unctional assessment of the health of the esophageal re-
lacement following transhiatal esophagectomy at our insti-
ution is primarily subjective based on the patient’s ability to
olerate a mechanical soft diet. Long-term follow-up is im-
ortant to gauge the functional status following transhiatal
sophagectomy and a cervical esophagogastric anastomosis.
he presence and degree of dysphagia is assessed at each
ostoperative visit based on patient symptoms and the fre-
uency with which anastomotic dilation is needed and is
raded as follows: none, mild (no treatment required), mod-
rate (requiring occasional dilation), or severe (requiring reg-
lar dilation).
Patients who experience any degree of cervical dysphagia

fter a cervical esophagogastric anastomosis are encouraged
o return for outpatient anastomotic dilation, generally per-
ormed by passage of progressively larger tapered Maloney
sophageal dilators without sedation or anesthesia. As a gen-
ral rule, passage of a 46 Fr or larger size dilator through the
nastomosis is a prerequisite for achieving comfortable swal-
owing. Maloney bougienage can be performed without flu-
roscopic or endoscopic assistance. The initial dilation is
erformed either at the patient’s bedside within 1 week of
rainage of a cervical esophageal anastomotic leak or in an
utpatient procedure room when a patient presents in fol-
ow-up with the complaint of cervical dysphagia. Typically,
t the initial dilation, three dilators of increasing size, 36-,
0-, and then 46-Fr caliber, are passed with the patient sitting
pright and the neck slightly flexed. If a patient develops an
nastomotic stricture following either an esophagocolic or an
ntrathoracic esophagogastric anastomosis, dilation may be
erformed with endoscopic and/or fluoroscopic guidance. In
ur experience, if a 30- or 36-Fr Maloney dilator gently
assed “blindly” easily crosses the anastomosis, progressive

ilation without endoscopic or fluoroscopic control is usu- m
lly possible. When the patient returns for follow-up within 2
eeks of discharge, 36- and 46-Fr Maloney dilators are
assed through the anastomosis. If the patient has no dys-
hagia, and there is no resistance to passage of the dilators,
he need for subsequent dilatations is dictated by the return
f cervical dysphagia.
For patients in whom resistance to passage of the dilators is

ncountered, or cervical dysphagia recurs within several days or
eeks of the initial anastomotic dilation, a more aggressive pro-
ram of esophageal dilation is undertaken (Fig. 2). In these
nstances, biweekly outpatient visits for esophageal dilation are
erformed over 2 to 3 weeks in the presence of family or friends
ho will be helping. Then, with the surgeon’s assistance, the
atient learns to pass the dilator through the anastomosis. Fi-
ally, the family member or friend is taught to assist the patient
y supporting the dilator while the patient again passes the
ilator through the anastomosis, without physician assistance.
nce facility with passage of the dilator is achieved, the patient

s issued a 46-Fr or larger dilator for home use with instructions
o pass it daily for 1 week, then every other day for 1 week, and
hen at increasingly longer intervals until the longest duration
etween dilatations without the recurrence of dysphagia can be
stablished.

With this aggressive initial program of dilation, anasto-
otic healing in a patent configuration is often achieved,

llowing long-term comfortable swallowing with little or no
eed for subsequent dilation. Of the patients who have re-
uired repeated anastomotic dilation, 124 have been in-
tructed in performing self-dilation and issued 44- to 50-Fr
aloney dilators. Comfortable swallowing has been achieved

nd maintained with this program in the majority of patients.

nsurance Issues
e have found that many insurance companies initially will

ot provide reimbursement for a Maloney dilator dispensed
rom the clinic for home use; an esophageal dilator is not
mong the traditional “durable goods” (eg, a cane or walker)
or which medical insurers will pay. Once this “equipment” is
efined in an explanatory letter by the surgeon as a “vital and
edically necessary” durable good, reimbursement is gener-

lly provided. Furthermore, having found that patients can
erform self-bougienage safely, it has become apparent to us
hat decreasing the number of scheduled outpatient proce-
ures for these patients results in a reduction in professional
nd facility charges, providing further incentive for insurance
lans to cover the cost of this equipment.

ndications for
ndoscopy or Further Intervention

n general, patients with a cervical esophagogastric anastomotic
tricture undergo outpatient bougienage without the need for
ndoscopic examination, regardless of whether the gastric con-
uit was placed in the posterior mediastinum or in a retrosternal
osition. In those patients in whom the anatomy at the anasto-

osis simply prevents passage of even a 28-Fr dilator, initial
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Management of the cervical esophagogastric anastomotic stricture 69
ndoscopic guide-wire dilation facilitated by conscious sedation
s necessary. Once the anastomotic stricture has been dilated
ndoscopically to the 46- to 50-Fr range, the patient should
eturn within 1 week for outpatient “blind” passage of dilators as
escribed above to maintain long-term patency and comfortable
wallowing. If a patient develops an esophagoenteric anasto-
otic stricture following use of a conduit other than the stom-

ch to reestablish alimentary continuity, or if an intrathoracic
nastomosis is constructed following esophagogastrectomy, we
nd others recommend initial endoscopic evaluation,15 which
ermits the placement of a guide-wire under direct vision well
eyond the narrowed anastomosis to facilitate its bougienage.

Figure 2 Outpatient instruction in self-dilation of a c
Maloney esophageal dilator. The patient is positioned sit
demonstrates to the patient the technique of passage of
himself with the physician’s assistance. (D-E) With a fam
physician, the patient passes the Maloney esophageal di
to 35 cm from the incisors, as noted by calibrated ma
member passes the dilator independently of the phys
journals.elsevierhealth.com/periodicals/ystcs.)
The occasional patient develops a “hard” anastomotic stric- r
ure that requires considerable force to cross with a 46-Fr or
arger dilator. Such a refractory anastomotic scar may respond
ramatically to direct endoscopic injection of steroids combined
ith esophageal dilation, initially described for the treatment of

orrosive esophageal strictures and anastomotic stricture follow-
ng tracheoesophageal fistula repair,16 and more recently re-
orted for the treatment of peptic strictures.17,18 Typically, four-
uadrant 0.5-mL intralesional injections of triamcinolone
cetonide (Kenalog, 40 mg/mL diluted 1:1 with saline solution,
ristol-Myers Squibb, Princeton, NJ) is performed immediately
receding esophageal dilation.19 The administration of mitomy-
in C (MMC), an antiproliferative agent, for treatment of recur-

esophagogastric anastomotic stricture using a 46-Fr
right with the neck slightly flexed. (A-B) The physician
phageal dilator. (C) The patient then passes the dilator
mber supporting the dilator and initially assisted by the
to the oropharynx and then gently advances the dilator
on the bougie. (F) The patient assisted by the family
(Color version of figure is available online at http://
ervical
ting up
the eso
ily me

lator in
rkings
ician.
ent anastomotic strictures has also been reported to be effective

http://journals.elsevierhealth.com/periodicals/ystcs
http://journals.elsevierhealth.com/periodicals/ystcs
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70 A.C. Chang and M.B. Orringer
n small series, but this procedure requires direct visualization of
he anastomosis to administer a MMC-soaked pledget against
xposed mucosa immediately following anastomotic dilation.20

espite reports to the contrary,21 in the authors’ experience,
alloon dilation of cervical esophagogastric anastomotic stric-
ures is ineffective in providing satisfactory long-term manage-
ent of this problem. Alternative techniques including endo-

copic electrocautery incision22 have been reported.
It has been our experience that few patients with benign

trictures at the cervical esophagogastric anastomosis have
equired operative revision. When this is necessary, a partial
pper sternal split to facilitate exposure of the esophagus in
he thoracic inlet is beneficial.23 The risk of recurrent laryn-
eal nerve injury is high.

In selected patients found to have a malignant stricture of
he cervical esophagogastric anastomosis, the local recur-
ence is almost invariably associated with transmural inva-
ion that is surgically incurable. Chemotherapy and defini-

Figure 3 (A-C) Barium esophagogram views of a malign
ment of a self-expanding metallic stent (arrows) resulte
efficacy to palliate patient dysphagia. Ultimately the ste
patient’s request.
ive radiation are generally indicated, since operative s
anagement requires transthoracic resection of the intratho-
acic stomach and long-segment colon interposition, a formi-
able surgical endeavor. Schipper and coworkers reported
heir retrospective series of 27 patients undergoing reopera-
ion for locally recurrent esophageal cancer, including only 5
atients who had previously undergone a cervical anastomo-
is. Among this group of selected patients, representing the
argest reported series to date, 8/27 patients were found to be
nresectable at exploration. In addition 4 of 19 patients who
nderwent resection were found to have microscopic resid-
al disease (R1). Of these 12 patients incompletely or not
esected, 10 were dead due to recurrent carcinoma at the time
f follow-up.24

There are few other options available for palliation of dys-
hagia occurring in patients with a malignant stricture of the
ervical esophagogastric anastomosis. Stent placement at this
ocation has been felt to be relatively contraindicated,25 par-
icularly due to patient discomfort following placement of

vical esophagogastric anastomotic stricture. (D) Place-
arked regurgitation and aspiration limiting the stent’s
removed within 1 week of its initial placement at the
ant cer
d in m
nt was
uch devices which necessitates positioning the proximal
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Management of the cervical esophagogastric anastomotic stricture 71
ortion of the stent across the upper esophageal sphincter
nto the hypopharynx. If stent position is more distal, then
here is a greater risk for stent migration. Although the use of
elf-expanding metallic stents has been reported in several
mall series26,27 in the treatment of unresectable primary cer-
ical esophageal cancer, there are scant data regarding the use
f such devices in the setting of a cervical esophageal anasto-
otic stricture. It has been our experience that even if pha-

yngeal discomfort can be avoided, patients undergoing stent
lacement across a cervical esophagogastric anastomosis are
t greater risk for severe symptomatic reflux and aspiration
Fig. 3).

onclusions
hile generally not life-threatening, cervical dysphagia due

o anastomotic stricture impairs quality of life following re-
torative operations28 for the treatment of a variety of malig-
ant and benign esophageal disorders. The development of
nastomotic techniques utilizing the linear stapler has re-
uced the incidence of postoperative stricture, particularly in
he absence of an anastomotic leak. Regardless of operative
echnique, stricture following cervical esophagogastric anas-
omosis remains a problem that most often can and should be
ddressed by the operating surgeon. As with any operation,
e advocate detailed preoperative discussion with the patient

nd family regarding not only immediate but also long-term
omplications of esophagectomy, such as anastomotic stric-
ure. Prompt attention to symptoms of cervical dysphagia
ith appropriate evaluation and esophageal dilation, aggres-

ively repeated as necessary, in our experience will provide
he patient with a satisfactory result.
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