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Abstract

Background Anastomotic leakages are severe complica-
tions of upper gastrointestinal surgery with serious mor-
bidity and mortality. Until recently, only abscess drainage
was possible. Since 2007, removable and repositionable
covered metal self-expandable stents (RReCoMSeS) have
been used in our hospital to cover leaks.

Methods Patients with postsurgical gastrointestinal leaks
treated with RReCoMSeS between January 2007 and
March 2010 were retrospectively evaluated and described.
Results Twenty-six patients were treated with RReC-
oMSeS (totally covered Choo/Hanaro and partially covered
Endoflex stents). Included patients had anastomotic leaks
after esophagectomy (15) and bariatric surgery (11).
Overall successful sealing of the leak occurred in 81 %
(including multiple procedures). In total 33 RReCoMSeS
were used (mean 1.3 stents and 1.7 procedures per patient).
Twenty-one of 33 RReCoMSeS succeeded in sealing the
leak (64 %). Migration occurred in 24 % RReCoMSeS,

and 9 % disintegrated. One stent (3 %) caused a
perforation.
Conclusions RReCoMSeS are a safe alternative for

treating postsurgical leaks in the upper gastrointestinal
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tract. In 81 % of patients and with 64 % of the inserted
stents, leaks were sealed successfully, with few complica-
tions. Fewer stents per patient were needed thanks to their
repositionability. Stent migration is a major problem.
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An anastomotic leak is a major complication after upper
gastrointestinal surgery and a major source of mortality and
morbidity. Anastomotic leakage in esophagectomy occurs
in 4-30 % of cases. Mortality rates after major leakage are
70 % in older series and 35 % in more recent studies [1-5].
After bariatric surgery, anastomotic complications are
found in 1-5 % of patients with a gastric bypass and
0.7-2.2 % after sleeve gastrectomy [6-9].

Until recently, the gold standard of treating anastomotic
leaks was surgical or radiological drainage of the cavity or
dismantling the anastomosis. However, these approaches
have several disadvantages. Patients are in need of long-
term parenteral nutrition and reoperative surgery in an
already operated and infected area is difficult and may
contribute to complications [3, 10]. In the past few years,
an increasing number of small studies and case reports
have described a novel endoscopic approach to anasto-
motic leaks: covered self-expandable stents. The endo-
scopically inserted covered self-expandable stent is an
already well-established treatment modality in case of
palliation of patients with malignant obstructions of the
gastrointestinal tract (esophagus, duodenum, bile ducts,
and colon) or treatment of benign esophageal strictures.
The use of covered self-expandable stents for treatment of
anastomotic leaks is still controversial, but more and more
studies are reporting good results. Mainly the results of
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plastic types of stents are reported. Some small sample
studies report up to 91 % success rates in acute leaks [1,
11, 12]. On the other hand, stenting has disadvantages as
well, such as stent migration (3—40 %), obstruction
(9-10 %), or disintegration [13—17].

Recently, repositionable and removable covered self-
expandable metal stents (RReCoMSeS) have been devel-
oped and seem promising for temporary stenting of fistulae
or leaks [1, 11-13, 17-21]. Our large teaching hospital is a
referral center for esophageal and bariatric surgery and
endoscopic mucosal resection in the esophagus. Since
2007, at least 50 self-expandable enteral and esophagus
stents are placed per year in our endoscopy unit for both
malignant and benign indications. Here we describe the
results of RReCoMSeS in a specific subgroup of patients:
anastomotic leakage after esophageal and bariatric surgery.

Methods
Patients

In this retrospective observational study, medical records
were reviewed of patients treated with endoscopic remov-
able and repositionable covered self-expandable metal
stent placement in our hospital for anastomotic leakage,
gastrointestinal perforation, or fistula formation after upper
gastrological surgery between January 1, 2007, and March
1, 2010.

Methods and materials

Left cervical transhiatal esophagus resections were per-
formed according to the latest surgical principles. A gastric
tube was formed with a linear stapler (Gia, Covidien)
resulting in a tube diameter of approximately 5 cm. Cer-
vical anastomosis was formed by an end-to-end sutured
technique. Bariatric surgery was performed laparoscopic
according to the latest surgical principles; gastroenteros-
tomy was formed by stapler technique (Endo-Gia, Covi-
dien). In case of anastomotic leakage, wound drainage or
radiological transcutaneous drainage was performed before
endoscopic stenting procedure.

Endoscopic stenting was performed according to the
following protocol. All patients receive monitored analg-
osedation with intravenous midazolam and/or fentanyl, and
fluoroscopic guidance is used. The area of the fistula is
identified by endoscopy and injection of the fistula with
iodide-containing liquid contrast (20 ml of Iomeron 300,
Bracco Imaging, Germany, mixed with 10 ml saline
0.9 %). The lesion is marked with a clip (Resolution,
Boston Scientific), if necessary. Depending on the size
of the fistula and local anatomy, the length of the
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Fig. 1 Hanaro® stent (M.L Tech)

RReCoMSeS is chosen (80 or 140 mm). The stent catheter
is inserted in the upper gastrointestinal tract next to the
endoscope and then released under direct endoscopic and
fluoroscopic vision. In several patients, the stent was fixed
by Resolution clips at the lower and upper margin, as
indicated by the clinician’s personal experience.

During the study period, three kinds of endoscopically
removable stents were used. Originally, the totally silicon-
covered Choo stent (M.I. Tech; 80 or 140 mm length,
diameter 18 mm central and 24 mm at the margins of the
stent) was used, later replaced by the Hanaro stent (also
from M.I. Tech, same length and diameter, later also the
colorectal Hanaro stent 60 mm long and of diameter
24 mm centrally and 30 mm at the margins) (Fig. 1). Two
patients were treated with the partially silicon-covered
Endoflex stent (Endotechniek; 80 or 140 mm length,
20 mm diameter).

Primary outcomes were successful stenting, complica-
tions of stenting, and fistula- or stent-related mortality.
Success was defined as clinical and biochemical (C-reac-
tive protein and leucocytes) normalization and absence of a
lesion during stent extraction.

Results

Between January 1, 2007, and March 1, 2010, approxi-
mately 119 left cervical transhiatal esophagus resections
for esophageal cancer were performed in our hospital.
Bariatric surgery was performed in 574 patients in this
period (gastric bypass in 262 and gastric sleeve resection in
312 patients). Anastomotic leakage occurred in 16 % of the
esophageal resections and 4 % of the bariatric patients. Of
these patients, 26 were found to be treated with RReC-
oMSeS. Fifteen patients were female (58 %) and 11 were
male (42 %), with a mean age of 52.2 years (range,
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29-78 years) (Table 1). Follow-up ranged from 2 to
144 weeks (mean, 56.4 weeks; median, 72 weeks).

Fifteen patients (58 %) were treated for an anastomotic
leak after esophagectomy and subsequent gastric tube
reconstruction with left cervical anastomosis in case of
esophageal cancer. Twelve patients had a leakage of the
cervical anastomosis and three patients had thoracic leaks.
Cervical leaks were successfully closed in eight patients,
although five stents migrated and one perforated. Thoracic
leakages were all successfully treated and only one stent
migrated.

Eleven patients (42 %) were treated with RReCoMSeS
because of complications after bariatric surgery, 5 times
after gastric bypass and 6 times after a gastric sleeve
resection. Seven bariatric patients underwent a second
bariatric surgery after unsuccessful previous bariatric sur-
gery (gastric band or gastroplasty), and four had primary
bariatric surgery. Of the gastric bypass patients, one was
unsuccessfully treated, and two stents migrated and one
disintegrated. Of the sleeve patients, one was unsuccess-
fully treated, and two stents disintegrated and one
migrated.

Overall, 21 of 26 patients (81 %) had a successful
sealing of the anastomotic leak after one or more stenting
procedures. In three patients (11.5 %), no adequate sealing
of the leak was achieved, in 1 patient (3.8 %) recurrent
leakage was observed 1 week after stent removal, and 1
patient (3.8 %) had spontaneous retrograde oral evacuation
of the stent after 1 day. Five patients (19 %) needed second
or even third or fourth stent insertions as a result of
migration or disintegration of the stent or persistent leak.
Six patients (23 %) needed one or more attempts to repo-
sition the stent before successful healing of the anastomotic
leak was achieved.

In total, 33 RReCoMSeS were placed in 26 patients,
with a mean of 1.3 RReCoMSeS per patient (range, 1-4)
and 1.7 procedures per patient (range, 1-4). Twenty-one of
the 33 RReCoMSeS were placed successfully with sealing
of the leak (64 %). Migration occurred in 8 of 33 RReC-
oMSeS (24 %), and three stents (9 %) disintegrated. In 2 of
33 RReCoMSeS (6 %), anastomotic leakage persisted, and
one stent (3 %) caused a secondary perforation. In 5 of the
13 previously described stent complications (migration,
disintegration, persistent leak, and perforated stent), repo-
sitioning of the stent was performed, and 7 times, a new
stent was placed. In both patients treated with an Endoflex
stent, ingrowth of the stent was found to be a problem
during stent removal.

Five patients died during the studied period (patients A,
J, P, Q, and U), all after esophagectomy. The cause of
death was not directly related to RReCoMSeS placement
but was due to combinations of severe sepsis, kidney
failure, and respiratory failure.

RReCoMSeS were removed in 21 patients (81 %) after
a mean time of 11.4 weeks (range, 1-63 weeks). Other
patients had their RReCoMSeS still in situ at time of
inclusion or died before retrieval was possible. One patient
had spontaneous oral evacuation of the stent after 1 day. In
2 of 33 RReCoMSeS (both Endoflex), retrieval was diffi-
cult because of tissue ingrowth.

The three patients (11.5 %) with disintegrating RReC-
oMSeS (at 31 [Hanaro] days and at 140 and 365 days
[Choo]) had no complaints or signs of obstruction. They
recovered without additional complications after endo-
scopic removal or rectal passage of all stent parts. One of
these patients was lost to follow-up; therefore, no stent
retrieval was performed.

Migration was the most frequent complication, observed
more often in longer stents and stents with a smaller
diameter. The 140 mm stents showed a migration rate of
33 %. No migration was observed in the partially covered
stents (Endoflex), but only two of these were used. Best
results with less migration were observed in de Hanaro
80 mm long, 24 mm wide colorectal type RReCoMSeS.
Table 1 shows that using clips to fixate the stent to the
adherent mucosa did not significantly prevent migration:
12 of 33 stents were clipped, of which five migrated
(41 %), versus 21 of 33 that were not clipped, with only
two migrations (9.5 %).

Discussion

In this report, we evaluate our experiences with RReC-
oMSeS in the treatment of anastomotic or staple line
leakage after esophagectomy or bariatric surgery (gastric
bypass or sleeve resection). During the study period, the
anastomotic leakage rate in our hospital was 16 % after
esophagectomy and 4 % after bariatric surgery, the latter
mainly after revisions of earlier bariatric procedures. Both
rates are comparable with those published in the literature;
previous reports on the leakage rate after an esophagec-
tomy or esophagogastrectomy showed up to 4-30 %
anastomotic leaks, with a mortality rate of up to 35 %
[1-5]. Leakage rates after bariatric surgery are reported
to be 0.7-2.2 % after gastric sleeve resections and 1-5 %
after gastric bypass procedures, with mortality up to 30 %
[1-9, 22].

Before the introduction of RReCoMSeS in our hospital,
leakage was treated with surgical drainage or eventually
disconnection of the anastomosis resulting in extended
surgical procedures. Since 2007, patients with upper gas-
trointestinal tract fistula or anastomotic leaks have been
treated with RReCoMSeS in our gastroenterology depart-
ment. This relatively large retrospective case series dem-
onstrates that the use of RReCoMSeS is a feasible option
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for temporary stenting of postsurgical fistulae in the upper
gastrointestinal tract, with low morbidity and mortality.
However, repeat procedures remain a point of concern.

Overall, in 81 % of patients, RReCoMSeS were suc-
cessful in covering the anastomotic or staple line leakage.
In 23 % of patients, more than one procedure was neces-
sary for repositioning of the stent or inserting a new stent
before success, the result of migration, disintegration, or
other causes. The mean number of procedures was 1.7
(range, 1-4). This result is comparable with the reported
overall success rates of self-expandable plastic and metal
stents are 90 and 62.5-100 %, respectively, until now, as
shown in Table 2 [6, 12, 19, 23-26]. In case of leaks after
esophagectomy, the following results have been reported
(Table 2A). The largest study by Tuebergen et al. describes
32 patients with an intrathoracic esophageal anastomotic
leak. Stenting with covered self-expandable metal stents
resulted in a functional sealing in 78 % of the patients, and
the method-related complications rate was 28 % [18].
Studies on stenting of leaks after bariatric surgery are
scarce (Table 2B). The largest recent systematic review of
Puli et al. [27] of seven studies, including 67 patients
with leaks, reports an overall success and migration rate of
88 and 17 %, respectively. The results of all present studies
with leaks after mixed types of surgery are listed in
Table 2C. Swinnen et al. [20] retrospectively reviewed 88
self-expandable metal stent placements, demonstrating a
success and migration rate of 84 and 11 %, respectively. In
our study, the mean number stents used per patient was 1.3
(range, 1-4), which is better than the previously reported
1.8 to 2.0 stents per patients [6, 23, 25]. This may be due to
the repositionable character of the RReCoMSeS. Overall,
all mentioned studies in Table 2 show relatively small
series; the largest includes 31 patients. Often patient groups
are inhomogeneous, and different stents were used. Only
one case report and no series have been reported on the use
of RReCoMSeS [28].

One of the main problems of our series is the high
migration rate: 8 of 33 RReCoMSeS migrated (24 %). This
may be explained by the fact that these stents are used in a
nonstenotic bowel segment and by the type of stent used.
Choo and Hanaro stents are fully covered stents, without
uncovered shoulders, which may lead to less grip on the
mucosa. The fact that the partially uncovered Endoflex
stent did not show any migration or leakage may demon-
strate this. Other studies report comparable migration rates
of 6-83 % for covered self-expandable plastic stents and
3-43 % for self-expandable metal stents [14, 16]. Stent
migration thus appears to be an important problem in all
studies about coverage of anastomotic leakages or fistulae.
Fixation of the RReCoMSeS by clipping the margins did
not have a significant effect on migration rates in our study,
in contrary to the report of Vanbiervliet et al. [29]. Possible

Interval insertion—
removal (weeks)

11.4 (1-63)

Admission
(days)
32 (0-111)

Stent-related complications

No. of

stents

1.3
(1-4)

procedures
1.7 (1-4)

No. of

Outcome

Clip used

Stent type and
length (mm)

Location
of fistula

Interval fistula
and stenting
(days)

7.9 (0-33)

Surgical procedure
related to fistula

Sex Age
(years)
522

(range)

a Esophagus resection with gastric tube reconstruction, b bariatric surgery, bl gastric bypass, b2 Gastric sleeve, H Hanaro stent, C Choo, E Endoflex

# I Overall stenting successful, /I More than one stent necessary, /Il repositioning of stent, N unsuccessful stenting, R stent removed

® Death
¢ In situ at time of inclusion
4 Colorectal type 24/30 mm

Table 1 continued

Patient
Mean

@ Springer



Surg Endosc (2013) 27:2751-2759

2756

skep G Jo uerpow

(1102) 10redoy

19)je UONOBASIP JUA)S 9ANDI9[H  9[qeloenXa JON €S 0L o ¥d SINHS Sl oy [OI9jusonsen) uly [cel T8 10 yired
NIEN
dnoi3 1(€) (0107) 31ng
¥d Ut 9 L jo orer Afenow ysig L 33 98 el ‘Hd ¥d SINFS 4 OY oseaolpred dSeloyg [ [v€l e 10 @
‘uoneo1jdwod Jofewr st uoreISIW 0102)
{[nJ$sa00ns dI0W Jgo ul Sunualg 9C 974 19 HY VI ‘s9 ¥d SINHIS € d Sng ovloy] uuy  [{g] Te 10 uouryor[qg
syuaned gg ur pajesrdwooun
SYooM § Iojje [BAOWRI UG 78 € 6 4 ‘dLS ‘VI ¥4 SINHS 1€ O¥  (6007) dsopuyg 3mng [91] Te 19 s199T
ajex Apentowr 9 (G 0L 0l 08 D ¥A HA ®°l SINHS 0l O¥  (6007) dsopug Sing [€T] Te 10 uourres
Kde1ay) Ju9ls 210Joq powofrad
SeM JO9JIp A} JO INSO[O [BI1FINS (8002)
omny ® (% 9¢) swened g1 uf 0S 9 8L HY ‘°l ¥D ¥4 NEN [43 O¥  Smgisowuronsen r []] Te 10 ueSroqony,
(000
9[qeIdenx9 0N 8% 6 el 9D ¥H NEN 14 d 3ng ooy, uuy [1] 'Te 10 103ue]
(€000
d[qeIdenx9 JON 6 8 O SI 9O ‘Hd SINHS I O dsopuy 1sajulonsen [12] 'Te 10 pwasIolg
A1931ns [eunsajuronsed 1oddn jo sadA) poxtw 193 SINSAY D
Sdds (100
d[qeloenxa 0N Ll 88 Sd /SINAS L9 dS  osopuy Isjuionsen [£2] 'Te 10 ng
[eaowasr ordoosoredey ‘ounsajur SddsS (8002)
[[eWs [EISTP OJUT UONRISIUI JUA)S  S[qEIOBNXD JON 8¢S c8 sd /SINAS €l o 3mg [0 Wy [ [9] e 10 syyueqnyg
- 9 S 18 sd SINFS 1c o) (L00T) Adossopug  [¢7] ‘Te 1o yreIpuasty
(SJUQIS PAISA0D
A[rented) onewnen sowr om) (9002)
‘SUIUOW {—g PISULI [AOWI UG 001 9 ¥6 Sd SINHS L1 O¥ s 1Y $2qQ 3ing [e€] Te 19 seurpes
A1931InS dIeLIRq I0)R SINSAY g
(€)Sdds (1100
SAED 6 F LT UIIIA [AOWIAI JUA)S 81 4] Y6 dd /SINAS Ll od 3ng ooy, uuy [z€l Te 1o urwoaLg
(Teype) sn3eydosa
JU) pue BJIOR ) UIIM]dq (1102)
B[NISY © 0) J9] BOIORIOY) BlIoR J[qeIoenXxd 3ig oeloyJ,
9} JO UOISOId PAJR[I-JUAlS QU  J[qBIFBIIXD JON 10N €8 R SINAS il DY oseaolpre) oerw]  [1¢] ‘Te 19 19SomMdS
a3eure1p
OIS0[OIpEI Y)IM PAUIqIOd SUNUa)g 4 €C 16 qd NEN C od (6007) 8Ing [ I1g (Y4 URER!
d[qeldenxa 0N or 0L dd SINFS ol 0¥  (8007) osopug 3ing (1] 'Te 10 Toney|
d[qeldenxa 0N [4¢ 88 dd NEN 6 od (+007) Sing uuy  [61] '[e 10 UreqIOUNH
Awo3oo3eydosa 19)je SINSAY "V
+(9%) ssd00ns (%) orer  (9) 9jer1 a3eyea[ ur 3unnsar sjuoned  uJisop
S[Ie1op ApniS QATIRULIOJU] ampaosoid Isig uoneI3IN $5900N§ suonerado Arewy odA) judalg 'ON Apms (189K) TeuInof Apmis

sye9[ pue de[msy [eordinsisod jo Junuals ordoosopua noqe sAApnis paysijqnd ¢ dqel

pringer

A's



Surg Endosc (2013) 27:2751-2759

2757

Table 2 continued

Informative Study details

First procedure
success (%)*

Migration
rate (%)

Success

Primary operations

Stent type

No.

patients

Study
design

Journal (year)

Study

rate (%)

resulting in leakage

Immediate closure more successful

BS, Ia, BH, O 78 14 Not extractable

SEMS

88

RC

Gastrointest Endosc

Swinnen et al. [20]

than late closure

(2011)

J Thorac Cardiovasc

Learning curve visible

16

Not

Ia, BH, GR, O 60

37 SEMS/

RC.

D’Cunha et al. [36]

extractable

12-31

SEPS
SEMS/

Surg (2011)
Aliment Pharmacol

BH, Ia, O 85 Not extractable ~ Only benign perforations. Mean

267

SR

van Boeckel et al. [17]

time before healing 7 weeks.

SEPS

Ther (2011)

RC retrospective case series, P prospective, SR systematic review, ER esophageal resection, BS bariatric surgery (e.g., gastric bypass surgery, gastric sleeve), la iatrogenic (after endoscopic

dilatation or other kinds of intra-abdominal surgery), BH Boerhaave syndrome, STP spontaneous tumor perforation, EI esophageal ischemia, GR gastric resection, O other

# First time stenting without any further interventions or second endoscopy

solutions for prevention of stent migration in nonstenotic
disease maybe the use of large-diameter stents, such as the
24/30 mm diameter colorectal stents as described in
patients D, M, U, V, and Y. The length of the stent could
also have effect on easy migration. Peristaltic movements
of the bowel may have more grip on larger stents. At this
moment, new stent types, such as specific postbariatric
stents, partially covered stents, and large-diameter stents,
are being tested.

RReCoMSeS did not result in any life-threatening
complications. All five deaths were not directly related to
the stent or the inserting procedure but were caused by
pneumonia or cancer-related pathology.

Three cases are particularly interesting because of dis-
integration of the stent. Fortunately, in all cases the
remaining stent parts passed the gastrointestinal tract
without complications and were retrieved rectally or
endoscopically removed. These cases emphasize the need
for removal of the stent after some weeks to avoid late
complications such as perforation or stent disintegration.
However, no guidelines are yet available on the removal
interval after stenting in benign situations. Studies only
report expert opinions that mention between 2 and 6 weeks
[11, 20, 30]. In practice, we recently decided to remove
stents after a maximum of 4 to 6 weeks to prevent stent
ingrowth and/or disintegration.

Our study has the following limitations. First, this case
series is retrospective, not randomized, and it describes
patients with different types of previous surgery. Second,
patient numbers are quite small. In addition, patients were
treated with three different types of stents in several sizes.
In some patients, stent-fixating clips were used, making the
comparison between the described patients more difficult.
This consecutive use of different stents and clips reflects
the learning phase with this technique in this kind of
benign, nonobstructive indication. However, our series
reflects daily practice and is one of the larger reports
describing the use of stents in anastomotic leakage in upper
gastrointestinal surgery. Furthermore, to our knowledge,
this study is the largest study describing the use of
removable and repositionable stents.

In conclusion, the success rates of covering leakages
with RReCoMSeS after surgery of the upper gastrointes-
tinal tract are relatively high, and no severe complications
were observed. Therefore, stenting should always be con-
sidered in patients with a postoperative or iatrogenic fistula
in the upper gastrointestinal tract. Removable and reposi-
tionable stents such as RReCoMSeS are preferred because
the number of stents required is decreased, thereby
reducing the number of procedures and lowering costs.
More experience should be developed in stent types that
prevent migration, which seems to be the largest problem
to attack.
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