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syndrome, and an esophagectomy due to esophageal can-
cer. The leaks were detected on average 17 days after the 
initial surgery. All patients needed admission to a critical care 
unit after index surgery. Stent placement was technically 
feasible in all patients. The median residence time of the 
stents was 7 weeks, and no complications were verified 
when they were removed. There were no cases of stent mi-
gration. The treatment was successful in all patients, with 
complete healing of the leaks.  Discussion and Conclusions:  
The placement of colonic FSEMS seems to be successful and 
safe in the treatment of postoperative leaks of the upper gas-
trointestinal tract.  © 2016 Sociedade Portuguesa de Gastrenterologia

Published by S. Karger AG, Basel 
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 Abstract 

  Introduction:  The use of self-expandable metal stents (SEMS) 
for the treatment of postoperative leaks of the upper gastro-
intestinal tract is already established. However, there are dis-
crepancies between the relatively small caliber of the esoph-
ageal stents available and the postsurgical luminal size, 
which may determine an inadequate juxtaposition. As co-
lonic stents have a bigger diameter, they might be more ad-
equate. Additionally, stents with a larger diameter might 
have a lower risk of migration.  Materials and Methods:  The 
aim of this study was to evaluate the efficacy and complica-
tions associated with the use of colonic fully covered SEMS 
(FSEMS) in the treatment of postoperative leaks in critical pa-
tients. All patients with postoperative leaks of the upper gas-
trointestinal tract treated with colonic stents (Hanarostent ®  
CCI) between 2010 and 2013 were retrospectively included. 
 Results:  Four patients with postoperative leaks were treated 
with colonic SEMS. The underlying surgeries were a gastric 
bypass, an esophagogastrectomy for Boerhaave syndrome, 
a primary repair of esophagopleural fistula due to Boerhaave 
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   Resumo 

 Introdução: A utilização de próteses metálicas auto-ex-
pansíveis (SEMS) para o tratamento de fístulas e deiscên-
cias cirúrgicas do trato gastrointestinal alto está já estabe-
lecida. No entanto, há discrepâncias entre o calibre relati-
vamente pequeno das próteses esofágicas disponíveis e 
o diâmetro luminal pós-cirúrgico, o que pode determinar 
uma justaposição inadequada. Visto que as próteses des-
tinadas ao cólon têm um maior calibre, estas poderão ser 
mais adequadas nestas situações. Adicionalmente, as 
próteses com maior diâmetro poderão ter um risco mais 
baixo de migração. Materiais e Métodos: O objetivo des-
te estudo foi avaliar a eficácia e complicações associadas 
ao uso de SEMS do cólon totalmente cobertas (FSEM) no 
tratamento das fístulas/deiscências cirúrgicas em doen-
tes críticos. Todos os doentes com fístulas/deiscências ci-
rúrgicas do trato digestivo alto tratados com próteses do 
cólon (Hanarostent ®  CCI) entre 2010 e 2013 foram incluí-
dos retrospetivamente. Resultados: Quatro doentes com 
as caraterísticas referidas foram tratados com próteses do 
cólon. As cirurgias subjacentes foram um  bypass  gástrico, 
uma esogagogastrectomia para síndroma de  Boerhaave , 
uma rafia de uma fístula esofagopleural secundária a sín-
drome de Boerhaave e uma esofagectomia para cancro 
esofágico. As fístulas/deiscências foram detetadas em 
média 17 dias após a cirurgia inicial. Todos os doentes ne-
cessitaram de admissão numa unidade de cuidados in-
tensivos após a cirurgia índice. A colocação da prótese foi 
tecnicamente bem-sucedida em todos os doentes. O 
tempo mediano de permanência da prótese foi 7 sema-
nas, não se registando complicações na altura da sua re-
moção. Não ocorreu migração da prótese em nenhum 
doente. O tratamento foi eficaz em todos os doentes, com 
cicatrização completa das fístulas/deiscências. Discussão 

e Conclusões: A colocação de FSEMS do colon é uma op-
ção terapêutica segura e eficaz nos doentes com fístulas/
deiscências cirúrgicas do trato gastrointestinal superior. 

 © 2016 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel 

   Introduction 

 Fistula and anastomotic leaks of the upper gastrointes-
tinal tract may occur as a complication of gastrointestinal 
surgery, with a rate of 4–8%  [1–3] . They can be a major 
source of mortality and morbidity despite the continuous 
progress in diagnostic procedures and surgical interven-
tions  [4, 5] .

  There is no consensus on the ideal method for treating 
patients with these types of conditions, and the chosen 
treatment method may vary according to the timing after 
initial surgery, leakage size, and patient condition. Some 
patients might need surgical reintervention, which is of-
ten associated with poor results, especially after delayed 
diagnosis of the leakage. In selected patients, a conserva-
tive approach with parenteral nutrition, broad-spectrum 
antibiotics, drainage with intercostal drains, or percuta-
neous drainage guided radiologically might be successful. 
However, this approach is only indicated for minimal and 
asymptomatic anastomotic leaks, as it is associated with 
a high mortality and morbidity when used to treat clini-
cally significant leaks  [4–7] .

  In the last decade, with the advances of interventional 
endoscopy, various minimally invasive procedures have 
been proposed to obtain a nonsurgical repair of anasto-
motic leaks, such as fibrin glue injection, placement of 
endoclips, endoscopic vacuum sponge therapy, and stent 
insertion  [4–6, 8] .

  Esophageal stent placement is a well-accepted and ef-
fective method for palliation of inoperable esophageal 
malignancies  [9] . Recently, temporary placement of ful-
ly (FSEMS) or partially (PSEMS) covered self-expand-
ing metal stents (SEMS) or self-expanding plastic stents 
(SEPS) has emerged as a treatment option for benign 
esophageal ruptures and leaks, with a favorable outcome 
 [5, 9] . Their use has been proposed for ruptures or leaks 
that are smaller than 50–70% of the circumference. The 
stent provides immediate leak occlusion, allowing heal-
ing of the wall lesions while providing enteral nutrition. 
It should be noted that for a successful endoscopic proce-
dure, a complete drainage of fluid collections in the me-
diastinum or pleural cavity is fundamental  [4–6, 10, 11] . 
There are 2 major drawbacks associated with stent place-
ment, namely stent migration, which may occur in 13–
46% of the patients  [10] , and tissue in- or overgrowth. 
This latter complication has been reported to occur more 
commonly with PSEMS than with FSEMS or SEPS. On 
the one hand, the reactive tissue growing into the stent 
meshes may reduce the risk of stent migration and pro-
vide a better watertight barrier to luminal contents, favor-
ing fistula healing. On the other hand, severe tissue em-
bedding may cause difficulties in endoscopic stent re-
moval  [4, 7, 10] .

  Esophageal stents were initially designed for the treat-
ment of stenosis and as such have a small diameter. There-
fore, there is a discrepancy between the small diameters 
of commercially available stents and the larger diameter 
of the upper GI tract after surgery. This may preclude a 
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desired watertight sealing in this particular group of pa-
tients and a higher risk of migration  [10, 11] . In the ab-
sence of stents specifically designed for altered postop-
erative anatomy, an option to prevent stent migration 
may be the utilization of a stent with a larger diameter, as 
is the case with stents designed for the colon. However, 
the use of these stents may be also associated with a great-
er risk of adverse events such as perforation and bleeding.

  This report describes our results on efficacy and safety 
of the use of silicone-covered, self-expanding metallic co-
lonic stents for the treatment of postsurgical leakages.

  Materials and Methods 

 Patients 
 This is a retrospective review of a series of consecutive criti-

cally ill patients who underwent placement of colonic FSEMS for 
the treatment of postsurgical anastomotic leaks/fistulas at the Cen-
tro Hospitalar Tondela-Viseu from 2010 to 2013. All patients were 
admitted to an intensive or intermediate care unit due to their un-
stable condition secondary to a complication of the index surgical 
procedure. None of the patients was considered a surgical candi-
date at the time of stent placement, and the procedure was consid-
ered lifesaving.

  The following information was collected from their medical re-
cord: baseline demographics; type of surgery; time and method of 
leak diagnosis; leak characteristics; stent placement and stent remov-
al reports; information on concomitant treatment, and follow-up.

  Diagnosis of the Anastomotic Leak 
 The diagnosis of the anastomotic leak was established based on 

clinical symptoms (fever, respiratory distress, or hemodynamic 
shock) combined with upper endoscopy, single-contrast fluoros-
copy and/or computed tomography examination.

  Placement and Removal of the Stent 
 The Hanarostent ®  CCI is a SEMS made of a nitinol net that is 

fully covered with an inner silicone membrane, with flares at both 
ends as antimigration features. The central and extreme diameters 
are 24 and 32 mm, respectively. In our center, we have 2 available 
lengths: 80 and 150 mm. There are radio-opaque markers at both 
ends and in the middle for fluoroscopic visualization. These stents 
are generally indicated for application in the palliative treatment 
of colorectal stricture and/or closure of perforations and postsur-
gical leaks and fistula by malignant and benign tumors.

  All stents were placed under general anesthesia with endotra-
cheal intubation. The same experienced operator performed all 
endoscopic procedures. An upper endoscopy was performed, and 
lipiodol, a radio-opaque marker, was injected proximally and dis-
tally to the leak in order to guide stent placement. A guidewire was 
introduced beyond the leak under endoscopic view, after which the 
endoscope was removed and the stent was placed under fluoro-
scopic control. After deployment, the position of the stent was 
checked by endoscopy. A single-contrast fluoroscopy examination 
was also obtained after placement and removal of the stent to de-
termine if the leak was completely sealed.

  The endoscopic removal of the stent was scheduled 4–8 weeks 
after its placement in agreement with the surgical team and de-
pending on the clinical evolution of the patient. A rat-tooth forceps 
or a polypectomy snare was used to grasp the loop at the distal end 
of the stent during upper endoscopy under general anesthesia with 
propofol or conscious sedation with midazolam, depending on the 
patient’s condition.

  Concomitant Treatment 
 Concomitant drainage of infected areas in the pleural cavity, 

mediastinum, or abdomen was performed by the placement of in-
tercostal or intraabdominal drains, as well as the administration of 
antibiotics. All patients were treated in an intensive or intermedi-
ate care unit, with concomitant cardiovascular and respiratory 
support, as needed.

  Definitions 
 We used the following definitions:

  1. time to leak diagnosis: time between the surgical procedure and 
the diagnosis of the anastomotic leak;

  2. time of stent placement: time between stent placement and re-
moval;

  3. technical success: technically successful stent placement;
  4. clinical success: complete disappearance of the septic symp-

toms associated with complete healing of the lesion in the gas-
trointestinal wall confirmed by endoscopy or single-contrast 
fluoroscopy;

  5. complications: adverse events related to the stent or the stent 
placement, such as migration, tissue in- or overgrowth, perfo-
ration, or hemorrhage;

  6. stent-related mortality: mortality with an evident relationship 
to stent-placement or removal; and

  7. re-intervention: need of an endoscopic or surgical procedure 
due to complications or failure of stent placement.

  Statistical Analysis 
 Categorical variables are presented as frequencies and percent-

ages, and continuous variables as means and standard deviations, 
or medians and interquartile ranges for variables with skewed dis-
tributions.

  Results 

 Patient Characteristics and Leak Diagnosis 
 We identified 4 patients. The majority were males with 

a mean age of 62.8 ± 10.7 years (range 51–77). Their base-
line characteristics are represented in  Table 1 . All under-
lying surgeries were different: 2 of them were performed 
in an urgent context (esophagogastrectomy and suture of 
the esophagopleural fistula due to Boerhaave syndrome), 
and the other 2 were elective. The location of the leak was 
the gastric pouch staple line in patient 1, the esogastric 
anastomosis in patients 2 and 3 (20 and 35 cm from inci-
sions, respectively), and in the lower third of the esopha-
gus, approximately 39 cm from the incisions, in patient 4.
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  The time to leak diagnosis after surgery was in mean 
16.5 ± 11.4 days (range: 7–33) ( Fig. 1 ;  Table 2 ). All pa-
tients were symptomatic, presenting with respiratory fail-
ure and/or infection signs; 3 of the patients had an empy-
ema, and 1 of them had a perisplenic abscess. At the time 
of leak suspicion, all patients were submitted to surgical 
revision with evacuation of the infected fluid and place-
ment of intrathoracic or intraabdominal drains, depend-
ing on the case. Appropriate antibiotics were also admin-
istered. In none of the cases surgical closure of the leak 
was achieved.

  Technical and Clinical Outcomes 
 Technical success was achieved in all patients using a 

single stent. An 8-cm stent was used in 1 patient, and a 
15-cm stent in 3 patients. The stents were placed after a 
mean of 4.75 ± 3.5 days (range 1–9) following leak diag-
nosis. No anchoring measures were performed.

  Stent removal was successful and without adverse 
events in all patients. The mean time to stent removal was 
6.89 ± 1.40 weeks (range 5.57–8.86). Sufficient leak clo-
sure was confirmed through clinical signs, endoscopy, 
and a single-contrast fluoroscopy in all 4 cases (clinical 
success of 100%).

  No minor or major complications were registered dur-
ing placement or removal of the stent. There were no 
stent migrations.

  Follow-Up 
 Two patients died during the follow-up period, none 

of them due to complications related to the stent proce-
dure (Patient 2 died of a respiratory infection 1 year after 
the procedure, and Patient 4 died 1 month after stent re-
moval due to small-bowel obstruction). A symptomatic 
stricture developed at the level of the esophagogastric 
anastomosis in Patient 3, requiring 5 sessions of balloon 
dilatation with a through-the-scope balloon. Since then, 
the patient has remained symptom free.

  Discussion 

 Postsurgical leaks and fistula of the upper GI tract still 
lead to significant morbidity and mortality, and manage-
ment is challenging. Even though stent placement has 
emerged as a potential successful treatment for these con-
ditions in recent years, its use was hampered by a rela-
tively high rate of stent migration. In this study, we report 

 Table 1.  Baseline characteristics of the patients and clinical information

Patient Gender Age, 
years

Comorbidities Underlying surgery Time to leak 
diagnosis, days

Size of leak, 
mm; %a

1 Female 51 Obesity Gastric bypass 12 10
2 Male 77 Auricular fibrillation, arterial

hypertension, cerebrovascular disease
Esophagogastrectomy for 
Boerhaave syndrome

33 20; 40

3 Male 62 Arterial hypertension Esophagectomy with gastric tube 
formation for esophageal cancer

14 25; 60

4 Male 61 Epilepsy; auricular fibrillation; 
chronic liver disease

Suture of esophagopleural fistula 
secondary to Boerhaave syndrome

7 15

 a The percentages are only given in the cases of anastomotic leaks.

 Table 2. Technical aspects of stent placement and efficacy

Patient Interval to stent placement 
after initial surgery, days

Interval to stent placement after 
leak detection, days

Stent length, 
mm

Time of stent 
placement, weeks

Clinical 
success

1 18 6 80 6.43 Yes
2 42 9 150 8.86 Yes
3 17 3 150 6.71 Yes
4 8 1 150 5.57 Yes
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our results on safety and efficacy of the utilization of co-
lonic stents for the treatment of postsurgical leaks of the 
upper GI tract in critically ill patients for whom no other 
treatment options such as surgery were possible. The ra-
tionale for the utilization of colonic stents lies in their big-
ger diameter, with a potentially lower risk of migration 
and a better watertight barrier to luminal contents, favor-
ing leak healing. This advantage is of particular impor-
tance after upper GI surgery, especially after esophageal 
resections, where a larger postoperative lumen of the GI 

tract is found without an obstructive lesion to keep the 
stent in place. On the other hand, there may also be a 
greater risk of adverse events  [4–6, 10] . Our study sug-
gests that placement and removal of colonic FSEMS are 
effective and safe in this particularly difficult group of pa-
tients. Remarkably, there was no stent migration or com-
plications in our series.

  Recent studies evaluated different types of stents for 
the management of fistulas or leakages in benign indica-
tions. The ideal stent in this context would effectively seal 

a b

c d

e f

  Fig. 1.  Examples of examinations leading to 
leak diagnosis.  a–d  Endoscopic view ( a ,  b  
Patient 2;  c ,  d  Patient 3).  e ,  f  Fluoroscopic 
view demonstrating contrast extravasation 
( e  Patient 3;  f  Patient 4). 
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the leak, have a low risk of migration, prevent tissue in- or 
overgrowth, and be easily removable. A stent with all 
these characteristics still does not exist. In a systematic 
review that included 267 patients from 25 studies with a 
benign esophageal rupture or leak treated with different 
stents, healing of the rupture or leak was accomplished in 
85% of the cases  [5] . No differences were noted between 
PSEMS, FSEMS, and SEPS regarding the efficacy or time 
of stent placement needed for healing. On the other hand, 
stent migration with the need of re-intervention occurred 
in 25% of the patients and was more common with FSEMS 
(26%) and SEPS (26%) when compared with PSEMS 
(13%). As for tissue in- or overgrowth, it was more com-
mon with PSEMS (12%) compared with SEPS (3%) and 
FSEMS (7%).

  Fischer et al.  [12]  also addressed the necessity of a stent 
with a larger diameter after surgery of the upper GI tract 
due to the lack of watertightness and consequent persis-
tent leak and to the risk of stent migration. They devel-
oped a PSEMS with a shaft diameter of 36 mm, a flare 
diameter of 40 mm, and a noncovered area at the flares of 
only 5 mm, in order to permit mucosal ingrowth but still 
facilitating stent extraction. They placed this stent in 11 
consecutive patients with postoperative leaks. As in our 
study, the treatment was successful in all patients; how-
ever, their dislocation rate was 36%, which the authors 
attributed to the stent’s strong expansion force, short 
noncovered flares, and angular positioning. No major 
complications or harm to the GI wall were noted.

  In a multicenter study, van den Berg et al.  [10]  evalu-
ated the safety and efficacy of the placement of a Hanaro-
stent ®  CCI for the treatment of upper GI perforations, 
anastomotic leaks, and fistula; the same stent was used in 
our series. Of the 34 patients treated, there was technical 
success in 97% and clinical success in 50% of the patients. 
The lower clinical success rate as compared to the avail-
able studies in the literature was explained by the use of 
the stent as a last salvation option as previous treatments 
had been attempted in 16 of the 34 patients. The size of 
the leak and delay until stent placement may have been 
factors contributing to worse results, but these data were 
not provided by the authors. As mentioned, stent place-
ment has been proposed for leaks involving less than 50–
70% of the circumference, and surgery is generally rec-
ommended for larger leaks  [4, 6, 13] . The timing is also 
a critical factor for healing, as success rates of 50% are 
reported when the stent placement is performed more 
than 1 month after perforation as compared to nearly 
100% of success on an early approach  [4, 5, 14, 15] . In our 
patients, the maximum time to stent placement after leak 

detection was 9 days, which might explain the excellent 
results. Other factors contributing to the poor outcomes 
in the study by van den Berg et al.  [10]  may have been the 
use of concomitant antibiotics and simultaneous drain-
age of infected areas. As opposed to our series, where all 
patient were under antibiotic therapy and had a surgi-
cally placed intrathoracic or intra-abdominal drain, in 
their study, only 74 and 65% of the patients, respectively, 
had these additional measures performed. The early and 
adequate drainage of fluid collections or abscess cavities 
in the pleural cavity, mediastinum, or peritoneal cavity, 
either endoscopically, radiologically, or surgically, is 
considered an absolute prerequisite for healing  [5, 6] . 
One final factor affecting outcome is the time to stent re-
moval. Even though animal studies suggested 4 weeks as 
sufficient time for tissue healing, several studies suggest 
an average of 7 weeks as the optimal time for stent re-
moval  [4, 5] , which was precisely the mean time observed 
in our series.

  Disappointingly, in the van den Berg study  [10] , in 
21% of the patients, a complete stent migration occurred 
after a median of 7 days, an additional complete migra-
tion occurred with the placement of a second stent in 1 
patient, and 6 partial stent migrations were repositioned 
endoscopically. The overall stent migration was therefore 
of 41%, and the authors concluded that increasing the 
stent diameter does not appear to provide better anchor-
ing of SEMS. As in our study, no additional measures 
were performed to anchor the stent. However, we did not 
have any case of stent migration, which may be related to 
differences in the stent placement technique, the postsur-
gical anatomy, or the small number of cases in our series, 
which may have not been enough for this complication to 
occur.

  In terms of safety, the use of stents with a larger diam-
eter was not associated with complications such as bleed-
ing, perforation, or tracheal compression, neither in our 
study, nor in studies in which large diameters were used 
with this specific indication  [10, 12] . In 1 case, an esoph-
ageal stricture developed as a long-term complication fol-
lowing stent removal, requiring several balloon dilations. 
The higher rate of perforations, fistula, fever, or severe 
bleeding reported in other studies with the use of larger 
diameters may be related to the use of these stents in pa-
tients with esophageal strictures  [16] .

  The present report has some limitations, such as the 
retrospective design, conditioning the limited availability 
of data and lack of a common protocol in the treatment 
of these patients. Nevertheless, the fact that the same op-
erator was responsible for the technical procedure and 
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posterior decisions brings some homogeneity to the man-
agement of the cases reported. Furthermore, the number 
of patients in this series is small. However, it is a very par-
ticular population constituted of critically ill patients with 
no possibility of surgical treatment due to their frail sta-
tus, and a large patient number can only be obtained
by multicenter studies. Remarkably, despite their seri-
ous condition, stent placement was clinically successful, 
avoiding surgical re-intervention in all patients.

  Randomized controlled trials are the best way to deter-
mine the optimal treatment strategy and to standardize 
the therapeutic approach, namely in the decision of surgi-
cal versus endoscopic treatment and, in case of the latter, 
the best technique for each situation. However, in this 
particular situation where there is a small number of pa-
tients in critical conditions associated with increasing ev-
idence of efficacy of the use of stents, a randomized con-
trolled trial is difficult to perform. As the efficacy does not 
appear to be different between FSEMS and PSEMS, other 
factors such as the risk of migration and easy stent re-
moval should be taken into consideration at the time of 
stent choice. The diameter of the stent might be a charac-
teristic that influences the risk of migration. New ap-
proaches are now emerging, such as covered biodegrad-
able stents.

  In conclusion, larger-diameter FSEMS such as the al-
ready available colonic stents are an effective and safe 
treatment for patients with postoperative fistula or anas-
tomotic leaks with a low migration rate and should be 
considered as an option especially in critically ill patients. 
However, in order for the treatment to be successful, op-
timal conditions such as an early stent placement, an ad-
equate concomitant drainage of fluid collections, and 
stent removal after 7 weeks should be provided.
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