
Original articles

230 

IMAJ • VOL 13 • AprIL 2011

Background: Esophageal perforations and postoperative 
esophageal leaks are associated with substantial morbidity 
and mortality and pose a difficult therapeutic challenge. 
Objectives: To evaluate the outcome of removable self-expand- 
ing metallic stents (SEMS) as a treatment for postoperative 
leaks and perforations of the esophagus and stomach. 
methods: We conducted a retrospective study of all patients 
in one medical center who underwent temporary insertion 
of a covered plastic stent for postoperative leaks and per- 
forations of the esophagus and stomach from June 2009 
to February 2010. Data were retrieved from hospital and 
outpatient clinical data charts. Data included indication for  
insertion, post-insertion outcome including stent compli- 
cations, and follow-up after stent removal. 
results: The indications for stent insertion were postoperative 
leak in four patients and postoperative esophagopleural 
fistula in one patient. Three of the patients had a leak at the  
gastroesophageal junction following laparoscopic sleeve 
gastrectomy. In all cases the stent insertion was completed 
successfully. In three patients the stent migrated distally. 
In two of these three it was repositioned or replaced endo- 
scopically, and in the third it was excreted in the feces. 
Stents were removed electively after 6 to 7 weeks. All patients 
recovered fully and were discharged from the hospital. 
conclusions: SEMS insertion may have an important role in 
the management of postoperative leaks and perforations of 
the esophagus and stomach and should be considered in 
such cases.
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aBstract:

KeY wOrds:

s pontaneous perforation of the esophagus (Boerhaave’s 
syndrome), iatrogenic injury to the esophagus following 

endoscopies, and postoperative leaks from esophageal and 
upper stomach anastomosis are life-threatening medical emer-
gencies that present treatment challenges [1-3]. Self-expanding 

metallic stents have become a common palliative treatment 
for malignant strictures [4,5], improving quality of life in non-
operable esophageal cancer patients and reducing complications 
and length of hospital stay [6]. The development of retrievable 
devices has extended SEMS indications to the sealing of leaks 
and perforations in benign cases [7-10]. The mechanism of 
action is simply a sealing of the leak/fistula opening which 
allows healing of the perforated site. Preliminary results show 
low morbidity and mortality rates [1,11]. Nonetheless, the recent 
guidelines of the American College of Gastroenterology con-
cluded that the quality of evidence for the use of SEMSs in the 
treatment of esophageal perforations and leaks is very low, and 
thus the strength of recommendation is still weak [12]. 

The aim of the present study was to report our experience 
with removable covered SEMS in cases of postoperative leaks 
and perforations of the esophagus and stomach. 

Patients and methOds

We evaluated the indications and the immediate and long-
term outcome of patients who underwent insertion of remov-
able stents for postoperative leaks and perforations of the 
esophagus and stomach between June 2009 and February 
2010. The data were retrieved from our hospital computer- 
ized patient database, including hospital and outpatient clini-
cal data charts. Data included indications for insertion, post-
insertion outcome including stent complications, and follow-up 
after stent removal.

The procedures were performed after obtaining informed 
consent from the patient or from three senior doctors in cases 
where the patient was not able to give his/her consent (intu-
bated and anesthetized patients). Gastroscopy was performed 
for diagnosis. 

stent Placement

The SX-ELLA esophageal stent (ELLA-CS, Czech Republic) 
was inserted in all five patients. Sedation was obtained with 

SEMS = self-expanding metal stent
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Patient
age
(yrs) gender medical event initial treatment

indication for  
stent insertion

time from initial event 
to diagnosis of leak/
perforation (days)

time from leak/
perforation diagnosis to 
stent insertion (days)

length/
diameter of 
stent (mm)

1 82 F Spontaneous distal 
esophageal perforation 
(Boerhaave’s syndrome)

Laparotomy, distal closure of 
GE junction with gastrostomy, 
jeujunostomy, torax drains

Large esophago-
pleural fistula with 
chronic empyema

1 59 110/20 following 
migration: 150/20

2 39 M Leak following esophago-
gastrectomy for lower 
esophageal cancer (Ivor-Lewis)

Multiple thorax drains Continuous leak 5 15 85/25

3 24 M Leak at the GE junction 
following sleeve gastrectomy 
for morbid obesity

first laparotomy with suture 
repair. Second laparotomy 
with resection & anastomosis 
(esophagogastric anastomosis)

Continuous leak 7 16 110/25

4 54 F Leak at the GE junction 
following sleeve gastrectomy 
for morbid obesity

Laparotomy with resection & 
anastomosis (esophagogastric 
anastmosis)

Anastomotic 
fistula

4 10 85 / 20

5 51 F Leak at the suture line 
following sleeve gastrectomy 
for morbid obesity

Laparotomy with suture line 
repair

Continuous leak 3 18 135/20

midazolam and fentanil or propofol. The circumference of 
the stent (20 or 25 cm) was determined by estimation of the 
esophageal diameter. The stents were equipped with an anti-
migration segment located between the flared proximal end 
and the stent body. A guide was inserted under fluoroscopy 
and the stent inserted on it. Stents were expanded gradually 
after their placement was assured.

results

During the 9-month study period SEMS were inserted in five 
patients. All stents were inserted following failure of an initial 
medical procedure: surgery in four patients and drainage in 
the fifth. Demographic and clinical data of the patients, as 
well as initial treatments, indications for stent treatment, 
and timing of stent insertion are presented in Table 1. The 
indication for stent insertion was a postoperative leak in four 
patients and postoperative esophageal-pleural fistula in one 
patient. Most of the leak sites were rather small except in one 
patient in whom a leak comprising one-third of the esopha-
geal circumference was diagnosed. In all cases stents were 
located in the esophagus extending into the stomach.

A rapid decrease in the amount of discharge from the drains 
after stent insertion was observed in all patients followed by a 
gradual decrease in septic parameters and steady recovery.

Stents were removed electively after 6 to 7 weeks. All 
patients recovered fully and were discharged from the hospi-
tal. The outcome of stent insertion is shown in Table 2. Leak 
occlusion was complete for all patients. The major complica-
tion observed was stent migration, occurring in three patients. 
In two of them, stents were repositioned or replaced endo-
scopically; in the third, it was excreted in the feces. In patient 

1, a stent with greater length and diameter was subsequently 
inserted. In patient 5, an attempt to anchor the stent to the 
esophageal mucosa by means of a hemostatic clip was unsuc-
cessful and the stent migrated. The clip was removed and the 
stent repositioned. There were no documented complaints in 
any of the patients regarding dysphagia or chest pain.

discussiOn

In five patients presenting with esophago/gastric leaks 
or postoperative fistula formation (following surgery for 
Boerhaave’s syndrome), self-expanding metal stents were suc-

table 1. Medical events and management prior to stent insertion

GE = gastroesophageal

Patient complication
treatment of 
complication

hospital 
stay

Further  
management

Follow-up after stent 
removal

1 Distal stent 
migration

Endoscopic 
stent 
reposition

36 Elective removal 
of stent 6 weeks 
after insertion; 2nd 
admission with 
empyema treated by 
streptokinase

Full recovery

2 Late stent 
migration

None 44 None; stent was 
spontaneously  
excreted in the feces

Full recovery

3 None None 80 Elective removal  
of stent 7 weeks  
after insertion

Full recovery

4 None None 53 Elective removal  
of stent 6 weeks  
after insertion

Full recovery

5 Distal stent 
migration

Endoscopic 
stent 
reposition

44 Elective removal  
of stent 6 weeks  
after insertion

A continuous minor 
fistula which closed 
spontaneously, 
followed by full recovery

table 2. Patients' outcome following stent insertion
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success of the SEMS. Nevertheless, earlier stent insertion may 
be advantageous and lead to a faster recovery.

High success rates following SEMS insertion as a primary 
treatment for leaks with no preceding surgical intervention 
have also been documented [15,19]. 

Since the insertion procedure carries a low risk, the char-
acteristics of SEMS devices seem the prime determinant of 
complication rate. The optimal balance between adhesiveness 
and retrievability is particularly critical for the use of SEMS in 
benign esophageal lesions. The ideal stent should enable easy 
insertion and retrieval or repositioning, low migration rates 
and minimal complications [12,20]. The major complication 
that presented in the current study was stent migration in 
three patients, two of whom required a repeated endoscopy for 
repositioning or stent replacement. For one patient, the anti-
migration device of the SX-ELLA esophageal stent apparently 
caused severe adhesion in the repeat procedure, resulting in 
difficult stent retrieval. This device therefore seems only par-
tially effective, with risks of complication. Other studies have 
reported high migration rates using covered SEMS. 

Recently, Blackmon et al. [19] reported stent migration 
in 43% of procedures (10/23). Reporting migration of seven 
stents in 5 of 21 patients, Freeman and co-researchers [21] 
suggested that stent migration can be minimized by slightly 
oversizing the diameter and significantly oversizing the length 
of the stent. Leers et al. [14] reported migration in only 2 of 
31 patients (3%) following insertion of an SEMS constructed 
with a large flare to prevent migration.

New techniques for preventing stent migration are being 
tested. Pexy sealing was tried successfully in 3 of 23 patients 
who were stented for various reasons [19]. While covered 
SEMS are known to have a higher migration rate, their ease 
of removal is an advantage over partially covered stents. 
Further development of feasible mechanisms to minimize 
stent migration, while not hampering retrievability, is an 
important direction for research. 

In conclusion, we have demonstrated that SEMS insertion 
may have an important role in the management of esophago-
gastric leaks. Further studies are needed to establish clinical 
guidelines for SEMS insertion as both a primary and secondary 
treatment for leaks following esophageal and gastric surgery.
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Cells have evolved mechanisms to protect against damaged 
DNA, including the induction of apoptotic cell death. Such 
protection is especially important in germline cells in order to 
ensure the evolutionary stability of a species. The p53 homolog, 
p63, functions to protect the female germ line by promoting 
apoptosis of oocytes with damaged DNA. Beyer et al. sought to 
determine whether p63 also functions in the male germline and 
identified p63 isoforms that are expressed in the human testis. 
Male germ cell-associated transcriptionally active p63 (GTAp63) 
is encoded by the p63 gene with a long terminal repeat (LTR), 
the result of an integration event of the endogenous retrovirus 

ERV9 LTR, inserted upstream. Spermatogenic precursors, but 
not mature spermatozoa, expressed GTAp63, which induced the 
expression of proapoptotic genes upon DNA damage. Analysis 
of primate DNA showed conservation of the LTR insertion in 
great apes and humans, which suggests that the insertion 
occurred recently in evolution. Besides ensuring germline 
genomic integrity, p63 may also act as a tumor suppressor: 
Examination of tissue from human testicular cancers revealed 
a loss of p63 expression. 
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p63 ensures germline genomic integrity and acts as a tumor suppressor

Avian influenza is a persistent problem, directly challenging 
commercial chicken producers, threatening wild bird 
populations, and providing a reservoir for variants that might 
emerge as human pathogens. Lyall and team have taken the 
first steps toward producing transgenic domestic chickens 
that block onward transmission of influenza virus. An RNA 
“decoy” was made that contained the sequence for the virus's 
polymerase enzyme that is essential for replication. In infected 

chickens, the virus was not able to replicate effectively enough 
to transmit infection, but the chickens still died from influenza, 
so some refinement will be needed to make a useful disease-
resistant flock. Nevertheless, the strategy offers the potential 
for significant advantages over vaccination, avoiding the risks 
from strain variation, cryptic circulation, and resistance. 
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