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Abstract
Background: Self-expanding metal stents (SEMS) have been 
used for the palliative treatment of malignant gastrointesti-
nal tract obstruction. However, restenosis or incomplete ex-
pansion of a first stent is a frequent complication, and the 
effectiveness of reintervention with placement of a second 
stent is still controversial. Objective: To evaluate the clinical 
outcomes of covered SEMS (cSEMS) placement after dys-
function of uncovered SEMS (uSEMS) by the stent-in-stent 
technique. Patients and Methods: We retrospectively stud-
ied a consecutive series of patients receiving palliative treat-
ment for malignant gastrointestinal obstruction with cSEMS 
placement after uSEMS dysfunction in a tertiary center from 
January 2013 to August 2018. Technical and clinical success, 
time of patency, and adverse events were analyzed. Results: 
Twelve patients were included; their mean age was 60 ± 9 
years. Eleven patients had gastric outlet obstruction, and 1 
patient had compression of the transverse colon due to gas-
tric neoplasia. In 5 cases, there was absence of early clinical 

success with uSEMS and stent dysfunction in 7 cases (medi-
an patency time: 81 days). There was 100% technical success 
and 91.7% clinical success after cSEMS placement. There 
were no adverse events nor need for reintervention. The me-
dian patency time after placement of both stents was 163 
days (vs. 71 days with the initial stent). Conclusion: cSEMS 
placement after uSEMS dysfunction is technically feasible 
and a clinically effective treatment for patients with recur-
rent malignant gastrointestinal obstruction, with good stent 
patency in the medium/long term. This approach seems to 
be safe and without increase in adverse effects.

© 2020 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel
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Resumo
Introdução: As próteses metálicas autoexpansíveis 
(PMAE) têm sido utilizadas para a paliação de obstruções 
malignas do trato gastrointestinal. No entanto, a reeste-
nose ou a expansão incompleta das próteses é uma com-
plicação frequente e a eficácia de uma reintervenção com 
a colocação de uma segunda prótese é ainda controversa. 
Objetivo: Avaliar os resultados clínicos da colocação de 
PMAE cobertas (cPMAE) após disfunção de PMAE não-co-
bertas (ncPMAE) pela técnica de stent-in-stent. Métodos: 
Estudo retrospetivo, incluindo uma série consecutiva de 
doentes que colocaram cPMAE após disfunção ncPMAE 
para paliação de obstrução gastrointestinal maligna, num 
centro terciário, de janeiro/2013 a agosto/2018. Foram 
avaliados o sucesso técnico e clínico, o tempo de patência 
e os eventos adversos. Resultados: Foram incluídos 12 
doentes, com uma idade média de 60 ± 9 anos. Onze 
doentes apresentavam obstrução do trato de saída gástri-
co e um doente compressão extrínseca do cólon trans-
verso por neoplasia gástrica. Em 5 doentes verificou-se 
ausência de sucesso clínico precoce com ncPMAE e, em 7 
casos, disfunção da prótese (tempo mediano de patência 
de 81 dias). Houve 100% de sucesso técnico e 91,7% de 
sucesso clínico após a colocação do cPMAE. Não se regis-
taram eventos adversos ou necessidade de reinterven-
ção. O tempo médio de patência após a colocação de am-
bas as próteses foi de 163 dias (vs. 71 com prótese inicial). 
Conclusão: A colocação de cPMAE após disfunção de 
ncPMAE é tecnicamente viável e representa um tratamen-
to eficaz em doentes com obstrução gastrointestinal ma-
ligna recorrente, com boa patência da prótese a médio/
longo prazo. Esta abordagem parece ser segura, sem au-
mento de eventos adversos.

© 2020 Sociedade Portuguesa de Gastrenterologia 
Publicado por S. Karger AG, Basel

Introduction

Gastrointestinal (GI) tumors, including colorectal, 
pancreatic, and gastric cancers, are among the most com-
mon neoplasms worldwide [1]. These malignancies are 
often diagnosed at advanced stage and therefore only 
amenable to palliative/symptomatic treatment [2, 3]. In 
the past, surgical gastrojejunostomy has been the stan-
dard therapy in gastric outlet obstruction (GOO), a fre-
quent complication of advanced gastric and pancreatico-
biliary cancer. Similar to colorectal malignant obstruc-
tions, surgery was formerly the only option. Although 
associated with good functional outcome and symptom 

relief, these treatment modalities carry significant mor-
bidity [4–8]. In the last 2 decades, placement of a self-
expandable metal stent (SEMS) has emerged as a safe al-
ternative to bypass surgery, with rapid relief of obstruc-
tive symptoms, fewer postprocedural complications, 
shorter hospital stay, and lower costs, although late com-
plications and the need of reintervention is higher [5,  
9, 10].

Endoscopic stenting has been reported to have a high 
rate of technical success (98–100%). Nevertheless, clini-
cal success is not as high (84–91%), and some patients 
maintain obstructive complaints after the procedure 
[11, 12]. In fact, early restenosis, whether due to incom-
plete stent expansion or overgrowth/ingrowth, is a prob-
lem encountered by patients and endoscopists, which 
can be treated with placement of a second stent [4, 13]. 
Various stents have been designed, but they can be di-
vided broadly into covered SEMS (cSEMS) and uncov-
ered SEMS (uSEMS). Uncovered, rather than covered, 
metal stents are commonly used for palliation of malig-
nant GI obstruction because of the lower risk of stent 
migration, but the risk of tumor ingrowth is a major 
drawback. Still, current evidence and European recom-
mendations state that cSEMS and uSEMS are equally ef-
fective and safe [14, 15].

In a large series, our group previously showed that 
peritoneal carcinomatosis was associated with early and 
late clinical failure, and stent dysfunction was reported in 
13% [11]. Some studies evaluated the technical and clini-
cal success of second stent placement by the stent-in-stent 
technique after dysfunction of the first stent [16–22]. Our 
purpose was to describe the technical feasibility, clinical 
outcome, and adverse events of using specifically a cSEMS 
in a series of patients with recurrence of obstructive 
symptoms after uSEMS failure or dysfunction for pallia-
tion of malignant GI obstruction.

Patients and Methods

Study Design and Selection of Patients
We performed a retrospective study of consecutive patients un-

dergoing either gastroduodenal or colorectal cSEMS placement 
following uSEMS dysfunction for palliation of malignant GI ob-
struction in a tertiary-care medical center (Instituto Português de 
Oncologia do Porto Francisco Gentil, E.P.E.) in the last 5 years 
(from January 2013 to August 2018). Inclusion criteria were pa-
tients with uSEMS dysfunction leading to recurrence of obstruc-
tive GI symptoms treated with cSEMS placement (stent-in-stent 
technique). Patients meeting inclusion criteria were not surgical 
candidates on the basis of the presence of advanced, metastatic 
disease, or medical comorbidity, or endoscopic rather than surgi-
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cal treatment was preferred after multidisciplinary team discus-
sion. Exclusion criteria were: (a) no indication for invasive pallia-
tive interventions due to the absence of anesthetic conditions or 
very short life expectancy and (b) absence of follow-up data (min-
imum follow-up of 15 days).

The clinical records of all patients were evaluated, and the fol-
lowing data were collected: demographics, type of malignancy, site 
of obstruction, features of the initial uSEMS, technical and clinical 
outcome, evidence of carcinomatosis, reinterventions, complica-
tions, and obstruction-free survival.

Procedure and Equipment
Three fully trained endoscopists with extensive experience in 

stenting were involved. All stents were deployed under endoscop-
ic and fluoroscopic guidance in patients sedated with propofol. 
The stenting procedure was always performed with a forward-
viewing therapeutic endoscope (GIF 2TH 180; Olympus Medical 
Systems, Tokyo, Japan) or colonoscope (CF-H180 or CF-HQ190; 
Olympus Medical Systems) with a 3.7-mm working channel. First, 
the endoscope progressed to the stenosis site, and subsequently a 
guidewire was passed through it. A catheter was then placed 
through the stenosis, and a contrast medium was injected to esti-

Table 1. Characteristics of the patients and stents

Patient
No.

Sex, age,
ECOG

Primary 
tumor

Site of 
obstruction

Previous 
treatment

Carcino-
matosis

uSEMS Time to 
uSEMS 
dysfunction

Clip to fix 
the mesh of  
both stents

Survival 
after 
cSEMS

1 M, 59 y
2

Pancreatic Duodenum Chemo. Yes Evolution® (Cook)
Duodenal 90 × 22 mm 

29 d Yes 41 d
(dead)

2 M, 60 y
3

Gastric Esophago- 
jejunal 
anastomosis

Surgery + 
chemo./RT

Yes Evolution® (Cook)
Duodenal 120 × 22 mm 

1 d No 38 d 
(alive)

3 M, 75 y
1

Gastric Pylorus Chemo. Yes Evolution®(Cook) 
Duodenal 90 × 22 mm 

224 d No 220 d
(alive)

4 M, 52 y
2

Gastric Pylorus Chemo. Yes Evolution® (Cook)
Duodenal 90 × 22 mm 

1 d No 179 d
(alive)

5 M, 68 y
2

Gastric Pylorus Chemo. Yes Evolution® (Cook) 
Duodenal 90 × 22 mm 

53 d No 16 d
(dead)

6 M, 57 y
2

Pancreatic Duodenum No Yes 1st: Evolution® (Cook) 
Duodenal 60 × 22 mm 
2nd: Evolution® (Cook)
Duodenal 90 × 22 mm1

7 d Yes 190 d
(dead)

7 M, 63 y
2

Gastric Pylorus Chemo. No 1st: Evolution® (Cook) 
Duodenal 120 × 22 mm
2nd: Evolution® (Cook)
Duodenal 120 × 22 mm1

98 d Yes 62 d
(dead)

8 F, 55 y
1

Gastric Pylorus Chemo. Yes Evolution® (Cook)
Duodenal 90 × 22 mm (Cook)

1 d No 233 d
(alive)

9 F, 39 y
2

Gastric Pylorus Chemo. Yes Evolution® (Cook) 
Duodenal 90 × 22 mm

1 d No 138 d
(dead)

10 M, 60 y
1

Gastric Pylorus Chemo. No 1st: WallFlexTM (Boston®)
Duodenal 90 × 22 mm 
2nd: Evolution® (Cook)
Duodenal 90 × 22 mm1

81 d Yes 354 d
(dead)

11 F, 71 y
1

Gastric Pylorus Chemo. No WallFlexTM (Boston®)
Duodenal 60 × 22 mm 

360 d Yes 357 d
(dead)

12 F, 59 y
1

Gastric Transverse 
colon com-
pression

Chemo. No WallFlexTM (Boston®)
Colonic 90 × 22 mm 

1 d Yes 171 d
(dead)

In all cases, the cSEMS was Hanarostent® 90 × 20 mm. There was 100% clinical success. Only in case 2, there was no clinical success. y, years; d, days. 
Survival after cSEMS indicates the duration free of symptoms starting from cSEMS placement until death or until September 2018 in alive patients.

1 The second uSEMS was placed after recurrence of obstructive symptoms (tumor ingrowth) 203, 134, and 22 days after the first stent in cases 6, 7, and 
10, respectively. 
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mate stenosis length. Then, a suitable stent length was chosen, 
considering the shortening of the stent after the extension. Final-
ly, the stent was placed under endoscopic and fluoroscopic guid-
ance.

In all patients, a uSEMS had been placed previously. In this first 
procedure, the body stent diameter was 22 mm, and length varied 
(6, 9, or 12 cm); WallFlex (Boston Scientific, Marlborough, MA, 
USA) or Evolution duodenal or colonic stents (Cook Medical, 
Bloomington, IN, USA) were employed. After obstructive symp-
tom recurrence, in the second procedure, a partially covered SEMS 
20 mm in diameter and 90 mm in length (Hanarostent, M.I. Tech, 
Seoul, Korea) was placed. 

Definitions and Endpoints
Technical success was defined as adequate SEMS placement 

across the stenosis, confirmed by both endoscopy and fluoros-
copy at the end of the procedure. Early and late clinical success 
was defined as tolerance to food intake, regular stool canaliza-
tion, and relief of obstructive symptoms, with no procedure- 
related adverse events and no subsequent intervention 7 and 30 
days, respectively, after the procedure or at the time of death if 
the patient died before evaluation. Stent dysfunction was consid-
ered when there was no clinical improvement because of insuf-
ficient SEMS expansion to solve the obstruction, when obstruc-
tive symptoms recurred because of stent migration (defined as 
radiological displacement of stent position after delivery) or re-
stenosis (defined as tumor/granulation tissue ingrowth not al-
lowing passage of a standard gastroscope). Early stent dysfunc-
tion was defined as the recurrence of obstructive symptoms 
within 30 days requiring reintervention; and late stent failure 
was defined as reintervention more than 30 days after stent de-
ployment [23].

Adverse events included hemorrhage or perforation leading to 
additional treatment or hospitalization. Perforation was defined 
clinically, endoscopically, and/or radiologically as the presence of 
intra-abdominal extraluminal free air only apparent after the pro-
cedure of stent delivery.

The presence of carcinomatosis was proven histologically, cy-
tologically, or by imaging, e.g., MRI, CT, or ultrasound. The diag-
nosis of obstruction was made on the basis of clinical (including 
surgery), radiological, and/or endoscopic features.

Our primary outcome was clinical success of cSEMS placement 
(after uSEMS failure). Other endpoints were technical success; 
stent dysfunction; and adverse events.

Follow-Up
All patients were followed up from stent placement to the end-

point or death. Stent patency was evaluated in every patient by a 
radiographic examination at 24 h (generally with contrast for gas-
troduodenal obstruction). In the absence of any complications, 
each patient started a liquid diet within 24 h of the procedure.

Statistical Analysis
Statistical analysis was performed using the SPSS software ver-

sion 21 (SPSS, Chicago, IL, USA). Means and standard deviations 
(SD) or medians and interquartile ranges (Q25–Q75) (IQR) were 
used for continuous variables. Frequencies were used for categor-
ical variables. Survival and stent patency time were calculated from 
the time of cSEMS placement until the time of death or until the 
last follow-up (September 2018) in living patients.

Results

Patient Characteristics
During the study period, cSEMS were placed after 

uSEMS dysfunction in 12 patients; all were considered as 
presenting no exclusion criterion (characteristics de-
scribed in Table 1). The patients included were mostly 
males (n = 8, 66.7%), and their mean age was 60 ± 9 years 
(range 39–75). At the time of stent placement, 5 patients 
had ECOG (Eastern Cooperative Oncology Group) 
 performance status 1, 6 had ECOG 2, and 1 patient had 
ECOG 3. The primary neoplasm was gastric adenocarci-
noma in 10 patients and pancreatic carcinoma in 2 cases. 
Most patients had GOO at the level of the pylorus or du-
odenum (n = 11). The other patient presented obstruc-
tion of the transverse colon due to gastric neoplasia 
 compression. Six patients had evidence of peritoneal 
 carcinomatosis. Eleven patients had undergone previous 
treatments, namely chemotherapy (n = 10) and surgery/
chemotherapy/radiotherapy (n = 1). In 1 patient, SEMS 
was the only treatment performed.

Concerning the uncovered stents placed initially, 
SEMS 22 mm in diameter was used in all cases, with 
lengths varying between 60 and 120 mm. Due to tumor 
ingrowth, 3 patients had a second uSEMS placed 203, 136, 
and 22 days after the first. The technical success of uSEMS 
placing was 100%.

After uSEMS placing, there was no early clinical suc-
cess in 5 cases: the symptoms remained at the 24-h evalu-
ation, likely related to insufficient uSEMS expansion to 
solve the obstruction. In 2 patients, despite the initial im-
provement in obstructive symptoms, symptoms recurred 
after 7 and 29 days (early stent dysfunction). In the re-
maining 5 cases, late stent dysfunction was observed, with 
symptoms reappearing after 53–360 days due to tumor 
ingrowth. Considering the 7 patients with clinically suc-
cessful uSEMS treatment, median time to dysfunction was 
81 days (IQR 29–224). No patient was lost to follow-up.

Technical and Clinical Success of cSEMS after uSEMS 
Dysfunction
After early or late uSEMS dysfunction, a covered stent 

(Hanarostent 90 × 22 mm) was placed using the stent-in-
stent technique, aiming to increase the radial strength of 
the stent and/or prevent tumor ingrowth. In half of the 
samples, 1 or 2 clips were applied to fix the cSEMS mesh 
to the prior stent(s) (decision according to the experience 
of the endoscopist).

There was a 100% technical success at the moment of 
stent release and a clinical success of 90.9% (n = 11). In a 
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patient with relapsing gastric neoplasia in the esophagus-
jejunal anastomosis and peritoneal carcinomatosis, there 
was no early clinical success despite good SEMS expan-
sion – a further obstruction downstream was identified 
gastroduodenally after 24 h; the patient was unable to tol-
erate oral diet and was started on parenteral nutrition.

In the 11 cases with late clinical success, the median 
symptom-free survival after cSEMS placement (until 
death or until September 2018) was 178 days (IQR 62–
233), with no stent dysfunction occurring in any of these 
patients (Fig. 1). Reinterventions for secondary stent dys-
function were not required during the same follow-up pe-
riod. There were no adverse events resulting from cSEMS 
placement or during the follow-up, namely stent migra-
tion, regardless of whether a clip was applied to fix the 
stent mesh or not.

Discussion

Endoscopic SEMS placement is widely accepted as pal-
liative treatment for patients with malignant obstruction 
of the gastrointestinal tract, which is a simple, safe, and 
effective alternative to more invasive treatments like sur-
gery [4, 24]. This approach is associated with better qual-
ity of life and allows oral nutrition to be reconstituted. 
However, despite the technical success of SEMS place-

ment, clinical success is not as high, and a substantial frac-
tion of patients experience symptom recurrence both ear-
ly and late after stent placement [11, 24].

Stent dysfunction may be due to occlusion following 
tumor ingrowth and mucosal hyperplasia through the 
mesh wall or due to stent migration, collapse, or fracture. 
The rates of restenosis by tumor ingrowth reported in the 
literature range from 6 to 31%, and restenosis is higher in 
uSEMS [25–29]. To overcome this problem, cSEMS were 
developed aiming to prolong stent patency, since the cov-
ering membrane prevents SEMS from being embedded 
into the cancerous lesion or intestinal mucosa. However, 
the smooth surface of the covering reduces friction be-
tween the stent and the bowel wall, and cSEMS have been 
associated with a higher risk of migration [4, 9]. Since the 
migration of SEMS can occur with obstruction or intesti-
nal perforation, this risk represents a major concern for 
endoscopists [10]. Despite previous studies indicating 
that uSEMS have a higher rate of restenosis and cSEMS a 
higher migration rate, a recent systematic review by 
Hamada et al. [24]. suggested no significant differences in 
stent dysfunction between covered and uncovered SEMS 
for nonresectable malignant GOO. Regarding colon ob-
struction, current recommendations state that covered 
and uncovered SEMS are equally effective and safe [14].

In the case series presented, we can divide the patients 
into 2 groups – those that did not show early clinical suc-
cess with uSEMS placement (n = 5) and those with early 
or late uSEMS dysfunction (n = 7). In the first group, clin-
ical success was achieved after placement of the covered 
stent within the uSEMS in 80% of patients (without reg-
istration of early or late cSEMS dysfunction), and there 
was no early clinical success in 1 patient with dissemi-
nated peritoneal carcinomatosis. We believe that resolu-
tion of symptoms in this group of patients with cSEMS 
was due to the additional benefit of increased radial 
strength of these stents, which was associated with the 
covering membrane.

In the second group of patients, despite early clinical 
uSEMS success, early or late dysfunction was found (after 
7–360 days, median time 81 days), which was resolved 
after cSEMS placement (100% clinical success in this sub-
group). There was no record of cSEMS dysfunction until 
death or at the end of the follow-up. In this group, prob-
ably covered stents bring benefit by preventing tumor in-
growth, decreasing the need for reintervention, and in-
hibiting early restenosis.

The stent-in-stent technique, with placement of 
cSEMS after uSEMS, has already been described in ob-
structions of the esophagus for both stent removal in be-
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Fig. 1. Kaplan-Meier plot for symptom-free survival according to 
the type of SEMS. The cumulative symptom-free survival after 
uSEMS placement was 163 days (vs. 71 days with the initial stent).
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nign conditions and for palliative therapy of malignant 
obstructions that recur due to tumor ingrowth [30]. With 
respect to the esophagus, few previous studies report on 
the clinical and technical success of the placement of a 
second or third stent after dysfunction of the first or sec-
ond, both in gastroduodenal and colorectal obstructions 
[16–22]. However, most studies do not only explore the 
outcome of the uncovered-covered stent combinations, 
and others include only uncovered or covered stents. Jin 
et al. [22] reported 100% technical success and 89.3% clin-
ical success without the occurrence of adverse events in 
28 cases of cSEMS placement after uSEMS dysfunction, 
which is in agreement with our results. Interestingly, Kim 
et al. [17] demonstrated that patients who received a sec-
ond stent due to late complications involving the first 
stent (migration, restenosis, and fracture) showed a high-
er clinical success rate than patients who received a sec-
ond stent due to immediate clinical failure of the first 
stent. Also, Yoon et al. [19] reported that in lower gastro-
intestinal tract obstruction longer patency duration of the 
primary SEMS and absence of carcinomatosis were im-
portant predictive factors of immediate and long-term 
clinical success of stent-in-stent insertion, respectively. In 
our sample, the only case that did not have clinical success 
was a patient with immediate failure of the first stent and 
with peritoneal carcinomatosis. However, even in this 
case, the stent was able to open the main stenosis, and the 
reason for clinical failure was the presence of another ste-
nosis below that. In fact, in the other 7 cases in which 
peritoneal carcinomatosis was present, this approach of 
cSEMS placement after uSEMS dysfunction was clinical-
ly successful.

The duration of patency after placement of the second 
stent was 178 days in our series, which was comparable to 
the results of previous studies that evaluated patency after 
placement of covered and uncovered stents. No specific 
data on the uncovered-covered stent combination are 
available.

As in our series, most studies of second stent place-
ment (by stent-in-stent technique) do not report an in-
creased incidence of adverse events. However, Sasaki et 
al. [18] reported a high rate of severe adverse events, 
namely perforation rate of 13.8%.

Some case reports and small studies have shown that 
simultaneous double-stent placement (covered and un-
covered SEMS) in the same session seems to be techni-
cally feasible and effective for palliative treatment of ma-
lignant obstructions [4, 31]. Indeed, this approach is im-
portant since it simultaneously prolongs the duration of 
stent patency and prevents tumor ingrowth, as well as mi-

gration [4, 32]. However, the simultaneous placement of 
2 stents increases the time and costs of the procedure, 
particularly in patients with short survival times who may 
not benefit from the longer patency duration due to a 
short survival prognosis, and therefore the issue of a  
lower-than-expected efficacy remains to be solved (since 
it does not solve the problem of noncovered stent migra-
tion). Accordingly, the authors consider that, due to the 
potentially lower risk of migration, an uSEMS, which has 
sufficient patency time in most cases, should be initially 
placed. In the event of uSEMS failure, subsequent cSEMS 
placement may be of greater benefit for improving stent 
patency. Using this approach, there were no adverse ef-
fects in our sample, and the only unsuccessful case was 
related to peritoneal carcinomatosis, which has already 
been described as an independent risk factor for SEMS 
dysfunction. Alternatively, in patients expected to have a 
short survival, tumor ingrowth fulguration with argon 
plasma or dilatation is an alternative.

Concerning the higher risk of migration with covered 
stents, in half of our sample the meshes of the 2 metal 
stents were fixed to each other with 1 or 2 clips. The pos-
sible benefit of clip placement to fix the stents to the mu-
cosa was previously described [33]. In the present series, 
there were no cases of cSEMS migration, both in the 
group that was clipped and in the one that was not, and 
more research is needed to determine the real benefit of 
this approach.

In addition to clip placement, other mechanisms have 
been tested to try to decrease cSEMS migration, including 
modifying stent designs, such as large cup- and large fun-
nel-shaped stents [9, 34–36]. Although the results are 
promising with lower migration rates, there appears to be 
no difference in patency time, and all published studies 
are performed in small patient cohorts, and comparisons 
are difficult due to differences in stent characteristics.

An alternative to the approach we described is the use 
of double-layered SEMS, which consist of an outer un-
covered stent designed to reduce migration and an inner 
covered stent to suppress tumor ingrowth [37]. Using 
these SEMS, procedure time can be increased without a 
second intervention, and costs are similar to those of oth-
er duodenal SEMS. However, the currently available data 
show no advantage of double-layered SEMS over cSEMS 
with regard to patency rate, and experience with these 
stents is limited. [9].

Limitations
This study has some limitations. First, it was a retro-

spective study, with a small number of cases during a 
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5-year period. Second, it was a single-center study, de-
spite being a tertiary referral center. Third, most patients 
have GOO, with only 1 case of colonic obstruction. The 
fact that no adverse events have occurred may be due to 
the small sample. However, it is important to explore this 
approach in the future in a larger patient cohort to con-
firm our results. However, to our knowledge, this is the 
first study that specifically evaluates the technical and 
clinical success of cSEMS placement after uSEMS dys-
function (cSEMS-uSEMS combination) in malignant ob-
structions of the digestive tract.

Conclusion

cSEMS placement after uSEMS dysfunction in malig-
nant obstructions of the digestive tract is technically fea-
sible, simple and safe, with no increase in adverse effects, 

particularly with regard to the rate of covered stent mi-
gration. Taking the results of our initial study as well as 
the favorable outcomes of this approach using cSEMS af-
ter uSEMS dysfunction into account, this may be a solu-
tion in cases of complex stenosis, particularly in the pres-
ence of obstruction caused by carcinomatosis. Further 
progress in the stent material and structure may improve 
the results obtained in this group of patients.
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