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      Stent Placement for Malignant 
Esophageal Obstruction       

     Byung-Hoon     Min    

         Key Summary 

•     Esophageal stenting with a self-expandable metal stent 
(SEMS) or self-expandable plastic stent (SEPS) has 
increasingly been used and is currently the most common 
treatment modality for palliation of malignant dysphagia 
worldwide.  

•   SEMSs improve dysphagia in more than 90 % of patients 
with mid- and distal esophageal cancer.  

•   Dysphagia relief is comparable between SEPSs and SEMSs. 
However, compared to SEMSs, SEPSs are associated with a 
higher rate of complications, including migration.  

•   Previous retrospective studies have demonstrated the fea-
sibility of stent placement for cervical esophageal cancer 
with effective palliation of dysphagia. Rates of complica-
tions and recurrent dysphagia are comparable to those in 
patients who undergo stent placement for mid- and distal 
esophageal cancer.  

•   Dysphagia caused by extraesophageal malignancies can 
be safely and effectively treated with partially covered or 
fully covered SEMSs.  

•   The complication rate associated with stent placement for 
malignant esophageal obstruction ranges from 30 to 50 % 
in most series. Placement of a second stent can effectively 
relieve recurrent dysphagia caused by stent migration or 
occlusion.     
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14.1     General Information 

 Esophageal stricture is a problem frequently encountered by 
gastroenterologists and can be subdivided into strictures of 
malignant origin and those with a benign origin. Malignant 
esophageal strictures are mainly caused by primary esopha-
geal cancers but can also be caused by extraesophageal 
malignancies that compress the esophagus. More than 50 % 
of patients with esophageal cancer have incurable disease at 
presentation because of metastases, locally advanced dis-
ease, or poor medical condition. One of the major goals of 
palliative therapy in patients with incurable cancer is to 
relieve dysphagia. Various therapies have been used to palli-
ate dysphagia in patients with esophageal carcinoma, includ-
ing esophageal stenting, esophageal dilation, radiation 
therapy, chemotherapy, laser ablation, and photodynamic 
therapy. Among these modalities, esophageal stenting with a 
self-expandable metal stent (SEMS) or self-expandable plas-
tic stent (SEPS) has increasingly been used and is currently 
the most common treatment modality for palliation of malig-
nant dysphagia worldwide.  

14.2     Types of Stents 

•     SEMSs consist of woven, knitted, or laser-cut metal mesh 
cylinders that exert self-expansive forces until they reach 
their maximum fi xed diameter. SEMSs are made of stain-
less steel and alloys, such as nitinol (nickel and titanium) 
and elgiloy (cobalt, nickel, and chromium), which have a 
high degree of fl exibility and are capable of generating 
high radial forces to maintain stent patency and position. 
Most SEMSs have a proximal and/or distal fl are to pre-
vent migration [ 1 ].  

•   SEPSs have a woven polyester skeleton and are com-
pletely covered with a silicone membrane. The silicone 
prevents tissue ingrowth through the mesh, and the poly-
ester braids on the external surface anchor the stent to the 
mucosa to limit migration.  

•   To prevent tumor ingrowth, the interstices between the 
metal mesh of esophageal SEMSs may be fully or par-
tially covered by a plastic membrane or silicone.  

•   Covered SEMSs are superior to uncovered SEMSs for the 
palliation of malignant dysphagia because uncovered 
SEMSs are associated with a higher rate of tumor ingrowth 
and consequent recurrent dysphagia after stent insertion 
[ 2 ]. Table  14.1  summarizes the advantages and disadvan-
tages of the different stent types [ 3 ,  4 ].  

•   There are only minor differences in effi cacy and adverse 
event rates between the various commercially available 
SEMSs [ 2 ]. Therefore, the choice of stent should be deter-
mined by the location and anatomy of the malignant stric-
ture in addition to the specifi c characteristics of the stent. 
Table  14.2  summarizes the features of SEMSs and SEPSs 
that are currently commercially available.   
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   Table 14.1    Comparison of different stent types used for malignant esophageal obstruction [ 3 ,  4 ]   

 Stent type  Clinical setting  Advantages  Disadvantages 

 Partially covered SEMS  To reduce migration risk in patient 
otherwise suitable for fully covered 
stent 

 Low migration risk  Tissue ingrowth or overgrowth at 
stent ends 
 Removal may be diffi cult 

 Fully covered SEMS  Temporary measure: a malignant 
stricture likely to respond to 
neoadjuvant chemotherapy 
 Expected high likelihood of stent 
obstruction due to tissue/tumor 
ingrowth 

 Safe and easy removal 
 Low-risk tissue ingrowth 

 High migration risk 

 SEPS  Temporary measure: a malignant 
stricture likely to respond to 
neoadjuvant chemotherapy 

 Safe and easy removal 
 No tissue ingrowth 
 Low risk of tissue hyperplasia at 
stent ends 

 High migration risk 
 Complex and stiff stent introducer 
system 

   SEMS  self-expandable metal stent,  SEPS  self-expandable plastic stent  

   Table 14.2    Features of commercially available esophageal stents   

 Stent  Manufacturer  Composition  Length (cm) 
 Diameter
shaft/fl are  Covering 

 Anti-refl ux 
valve 

 Ultrafl ex  Boston Scientifi c  Nitinol  10/12/15  18/23, 23/28  UC/PC  No 
 Wallfl ex  Boston Scientifi c  Nitinol  10/12/15  18/23, 23/28  PC/covered  No 
 Esophageal Z  Cook  Stainless steel  8/10/12/14  18/25  PC  Yes (Dua 

variant) 
 Gianturco Z  Cook  Stainless steel  8/10/12/14  18/25  PC  Yes 
 Evolution  Cook  Nitinol  8/10/12.5/15  20/25  PC/covered  No 
 Alimaxx-E  Alveolus  Nitinol  7/10/12  18/22  Covered  No 
 Niti-S  Taewoong Medical  Nitinol  8/10/12/14  16/20, 18/23, 

20/25 
 Covered  No 

 Dostent  MI Tech  Nitinol  6/9/12  18/30  Covered  Yes/no 
 Bonastent  Standard SciTech  Nitinol  6/8/10/12/14  18/24  Covered  Yes/no 
 Polyfl ex  Boston Scientifi c  Polyester  9/12/15  16/20, 18/23, 

21/28 
 Covered  No 

   UC  uncovered,  PC  partially covered  
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14.3         Stent Insertion Technique 

•     The stricture to be stented is fi rst identifi ed endoscopi-
cally. The length of the stricture and degree of obstruction 
can be assessed by endoscopy or, in the case of non- 
traversable strictures, with fl uoroscopic guidance [ 1 ].  

•   A guidewire is advanced through the stricture, and the 
stent is positioned across the stricture and then deployed 
under fl uoroscopic and/or endoscopic guidance by release 
of the constraining mechanism. There are two methods of 
stent delivery: through the scope and over the wire. The 
majority of deployment systems release the stent initially 
at the distal end of the catheter (Fig.  14.1 ).     

 What You Should Know Here: Stent Insertion Technique 

•     During the transition from the compressed to the 
fully expanded state, most SEMSs and SEPSs 
undergo varying degrees of foreshortening. The 
endoscopist must anticipate and allow for this fore-
shortening to ensure appropriate stent placement.  

•   During stent selection, it is important to choose a 
stent length that is 4 cm longer than the stricture 
being stented. This allows for 2 cm of stent on 
either end of the stricture to decrease the risk of 
migration [ 3 ].    

a b
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  Fig. 14.1    Process of esophageal stent insertion. ( a ) A guidewire is 
advanced through the stricture. The proximal end of the stricture is 
marked with metal clips placed on the patient’s skin. ( b ) The stent is 

advanced over the guidewire under endoscopic and fl uoroscopic guid-
ance and positioned across the stricture. ( c ) The stent is then deployed. 
( d ) Fluoroscopic image showing a deployed stent       

 

B.-H. Min



345

14.4       Stent Placement for Mid- and Distal 
Esophageal Cancer 

•     SEMSs improve dysphagia in more than 90 % of patients 
with mid- and distal esophageal cancer (Fig.  14.2 ).  

•   Compared to brachytherapy, SEMSs more rapidly 
improve dysphagia, but brachytherapy yields better 

long- term control of dysphagia with fewer complica-
tions [ 5 ].  

•   The dysphagia relief rate is comparable between SEPSs 
and SEMSs. However, compared to SEMSs, SEPSs are 
associated with a higher rate of complications, including 
migration.   

a b
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  Fig. 14.2    Esophageal SEMS insertion for a patient with mid- esophageal 
cancer. ( a ) Endoscopic image showing luminal obstruction by a mid-
esophageal cancer. ( b ) Fluoroscopic image showing narrowing of the 

esophageal lumen and a tracheoesophageal fi stula. ( c ) Endoscopic image 
of a deployed esophageal SEMS covering both the stricture site and fi s-
tula opening. ( d ) Fluoroscopic image showing a deployed stent       
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14.5        Stent Placement Across 
the Gastroesophageal Junction 

•     Stenting across the gastroesophageal junction is associated 
with a higher rate of migration compared to stenting for 
mid- and distal esophageal cancers. This is likely due to the 
distal stent end projecting freely in the gastric lumen and, 
therefore, not being fi xed to the gastric wall [ 4 ].  

•   Windsock anti-refl ux stents use a polyurethane mem-
brane that extends 8 cm beyond the metal portion of the 
stent to prevent gastroesophageal refl ux (Fig.  14.3 ).  

•   A specially designed stent with an anti-refl ux valve 
yielded confl icting results in the prevention of esophageal 
acid refl ux as determined by refl ux-associated symptoms 
and 24-h pH monitoring.   
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  Fig. 14.3    Esophageal SEMS insertion for a patient with esophageal 
cancer involving the gastroesophageal junction. ( a ,  b ) Endoscopic 
image showing luminal narrowing of the distal esophagus and gastro-

esophageal junction by an esophageal cancer. ( c ) Endoscopic image of 
a deployed esophageal SEMS with an anti-refl ux valve. ( d ) Fluoroscopic 
image showing a deployed stent       
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14.6        Stent Placement for Cervical 
Esophageal Cancer 

•     Stent placement close to the upper esophageal sphinc-
ter in patients with cervical esophageal cancer (7–10 % 
of all esophageal cancer) may be limited by patient 
intolerance due to pain and globus sensation, as well 
as an increased risk of complications, such as perfo-
ration, aspiration pneumonia, and tracheoesophageal 
fi stula [ 2 ].  

•   Previous retrospective studies have demonstrated the fea-
sibility of stent placement for cervical esophageal cancer 
with effective palliation of dysphagia. The occurrence of 
complications and recurrent dysphagia was comparable 
to that in patients who underwent stent placement for 
mid- and distal esophageal cancer (Fig.  14.4 ) [ 6 ].  

•   To avoid adverse events, such as persistent globus sensa-
tion and proximal stent migration, there should be at least 
2 cm distance between the proximal end of the stent and 
the upper esophageal sphincter during stent placement.   

  Fig. 14.4    Esophageal SEMS insertion for a patient with cervical 
esophageal cancer. ( a ) Endoscopic image showing narrowing of the 
cervical esophageal lumen by an esophageal cancer. ( b ) Fluoroscopic 

image showing narrowing of the cervical esophageal lumen. ( c ) 
Endoscopic image of a deployed esophageal SEMS. ( d ) Fluoroscopic 
image showing a deployed stent       

a b 
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Fig. 14.4 (continued)
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14.7        Stent Placement for Malignancies 
Compressing the Esophageal Lumen 

•     Apart from being caused by primary esophageal cancers, 
dysphagia can also be caused by malignancies compress-
ing the esophageal lumen, such as lung cancer or meta-
static mediastinal lymph nodes.  

•   Dysphagia caused by extraesophageal malignancies can 
be safely and effectively treated with partially covered or 
fully covered SEMSs (Fig.  14.5 ).  

•   The occurrence of recurrent dysphagia and complica-
tions, including migration after stent insertion is compa-
rable to that observed in patients with primary esophageal 
cancer.   

a b
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  Fig. 14.5    Esophageal SEMS insertion for a patient with lung cancer 
compressing the esophageal lumen. ( a ) Endoscopic image showing nar-
rowing of the esophageal lumen by extrinsic compression. ( b ) Fluoroscopic 

image showing narrowing of the esophageal lumen by extrinsic compres-
sion. ( c ,  d ) Fluoroscopic and computed tomography image showing a 
deployed stent       
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14.8        Bridge-to-Surgery Stenting 

•     Some patients treated with neoadjuvant chemotherapy 
and radiotherapy experience severe dysphagia and weight 
loss while receiving treatment. Temporary stent place-
ment during the neoadjuvant therapy period can be a rea-
sonable option for relieving dysphagia and improving 
nutrition status before performing curative esophagec-
tomy compared to placement of a nasogastric feeding 
tube or percutaneous endoscopic gastrostomy tube [ 4 ].  

•   Stent migration occurs in 18–48 % of patients, especially 
when a fully covered SEMS or a SEPS is placed or there 
is tumor regression in response to neoadjuvant therapy.     

14.9     Adverse Events Associated 
with Esophageal Stent Placement 

14.9.1     Overview 

•     The complication rate associated with stent placement for 
malignant esophageal obstruction ranges from 30 to 50 % 
in most series [ 2 ].  

•   Stent placement for malignant esophageal obstruction is 
associated with severe life-threatening complications, 
including airway compression, perforation, and bleeding.  

•   Other complications of esophageal stent placement 
include stent migration, stent occlusion caused by tissue 
hyperplasia or tumor ingrowth, chest pain, gastroesopha-
geal refl ux, aspiration pneumonia, and delayed tracheo-
esophageal fi stula caused by pressure necrosis.     

14.9.2     Airway Compression 

•     Airway compression is an immediate life-threatening 
complication associated with esophageal stent insertion 
(Fig.  14.6 ).  

•   Some have advocated bronchoscopy and possible tracheal 
stent placement simultaneously or before esophageal 
stent placement for bulky lesions in the upper esophagus 
that involve or compress the airways [ 1 ].  

•   Smaller diameter stents for upper esophageal lesions 
might be helpful for avoiding excessive compressive 
forces, which can potentially cause airway compression 
or pressure necrosis with fi stula formation.   

14.9.3        Migration 

•     Stent migration rates in partially covered SEMSs range 
from 4 to 23 % and those in fully covered SEMSs and 
SEPSs are higher. Embedding of the uncovered stent ends 
leads to better fi xation of the stent to the esophageal wall.  

•   Migrated stents can be easily removed by pulling the 
purse-string suture with forceps and collapsing the top of 
the stent.  

•   The most frequently used method for reintervention after 
stent migration is placement of a second stent.     
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  Fig. 14.6    Endoscopic removal of an esophageal SEMS due to airway 
compression in a patient with thymic cancer. ( a ) Computed tomography 
image showing luminal narrowing of the left main bronchus by an 
expanded esophageal stent. ( b ) Endoscopic image showing a blue- 

colored purse-string suture. ( c ) Endoscopic image showing the removal 
of an esophageal stent by pulling the purse-string suture with forceps. 
( d ) Image of previously inserted esophageal stents successfully 
removed by endoscopy       
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14.9.4     Tumor Ingrowth or Overgrowth 

•     Stent occlusion occurs because of ingrowth of tissue 
through the uncovered mesh or overgrowth at the stent 
ends (Fig.  14.7 ).  

•   The stent occlusion rate after insertion of partially cov-
ered SEMSs ranges from 10 to 14 %.  

•   Secondary stent insertion through an occluded primary stent 
(stent-in-stent insertion) can effectively relieve recurrent dys-
phagia due to tumor ingrowth or overgrowth in most cases [ 6 ].   
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  Fig. 14.7    Occlusion of an esophageal SEMS due to tumor ingrowth 
and overgrowth in a patient with esophageal cancer. ( a ) Fluoroscopic 
image suggesting tumor ingrowth into a previously inserted esophageal 
stent. ( b ) Endoscopic image showing tumor overgrowth at the proximal 

end of the stent. ( c ) Endoscopic image showing tumor ingrowth into the 
stent. ( d ) Fluoroscopic image after placement of a second stent using 
the stent-in-stent insertion method       
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