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Introduction
Oesophageal cancer is now the sixth leading cause of death from cancer worldwide1,2. During the past three
decades, important changes have occurred in the epidemiological patterns associated with this disease1.
Due to the oesophagus distensible characteristics, patients may not recognise any symptoms until 50% of
the luminal diameter is compromised, explaining why cancer of the oesophagus is generally associated with
late presentation and poor prognosis3. Oesophageal cancer has a poor outcome, with an overall 5-year
survival rate of less than 10%, and fewer than 50% of patients are suitable for resection at presentation. As a
result, palliation is the best option for this group of patients3,4. The aims of palliation are maintenance of oral
intake, minimising hospital stay, relief of pain, elimination of reflux and regurgitation, and prevention of
aspiration3,5,6. For palliative care, current treatment options include thermal ablation7,8,9, photodynamic
therapy10,11,12, radiotherapy13, chemotherapy14,15, chemical injection therapy16,17,18, argon beam or bipolar
electrocoagulation therapy19, enteral feeding (nasogastric tube / percutaneous endoscopic gastrostomy)
20,21,22
and intubation (Self Expanding Metal Stents ‘SEMS’ or semi-rigid prosthetic tubes) 5,6,23-26 with different
success and complications rates.
Endoluminal oesophageal prostheses have been in use for over one century. Different tubes of the pulsion
and traction variety have been described. Leroy d’Etiolles made the earliest device in 1845 of decalcified
ivory, followed by Charters J. Symonds in 1885 who introduce the first metal oesophageal prosthesis27.
Nowadays, oesophageal stenting is the commonest means of palliation and can be achieved by insertion of
either rigid plastic tubes or SEMS, the latter introduced in the 1990s, with high success rates and minimum
complications.
These guidelines are written to be used in quality improvement programmes to assess fluoroscopy-guided
placement of self-expanding metallic oesophageal stents (SEMS). The most important processes of care are
selecting the patients, performing the procedure, and monitoring the patient. The outcome measures or
indicators for these processes are indications, success rates and complication rates.
Definition
Oesophageal stenting or oesophageal intubation is defined as a placement of a stent into a diseased
(stenotic) oesophagus4,6. All metallic stents used in the oesophagus are self-expanding. No balloonexpandable endoprostheses are dedicated for use in the oesophagus5,6.
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Indications (Table 1)
•
•
•
•
•
•
•

Malignant oesophageal obstruction5,26,28-31
Tracheo-oesophageal fistulae32,33
Primary or secondary tumours within the mediastinum causing extrinsic oesophageal
compression34
Oesophageal perforation, usually iatrogenic, from direct endoscopic trauma or
following stricture dilatation26,28,35,36
Treatment of symptomatic malignant gastro-oesophageal anastomotic leaks37
Anastomotic tumour recurrence following surgery6
Benign oesophageal strictures refractory to balloon dilatation38 and not suitable for surgery

Contraindications
There are no absolute contraindications for oesophageal stent placement.
Relative:
• Because haemorrhage and perforation have to be considered, it is suggested to have a normal
coagulation profile in order to minimise them (INR > 1.5 and platelets <50.000).
• Recent high dose of Chemo / Radiotherapy (3 – 6 weeks) because of increased haemorrhage and
perforation rates reported39,40.
• Severely ill patients with limited life expectancy.
• Obstructive lesion of the stomach and/or of the small bowel due to peritoneal seeding.
• Severe tracheal compression that would be made worse by oesophageal intubation.
• Extremely high stenoses, close to the vocal cords.
Current Stents and Stent Selection
There are several types of devices available such as: the oesophageal Wallstent (Boston Scientific, Natick,
Massachusetts)7,41-43, the Ultraflex stent (Boston Scientific) 7,28,44,45, the Gianturco-Rösch Z stent with or
without anti-reflux distal valve (William Cook Europe, Bjaeverskov, Denmark)29,46-48, the EsophaCoil
(IntraTherapeutics, St Paul, Minesota)49,50, the Flamingo stent (Boston Scientific)49, the FerX-Ella stent with
anti-reflux distal valve (Radiologic Ltd)51, the Choo stent (Diagmed)52, the Memotherm (C.R. Bard)43, the
Song stent (Sooho Medi-tech, Korea)53,54, and the Polyflex oesophageal stent (Rusch®)55,56.
In the past, it was recommended to use an uncovered stent at the cardia to reduce the risk of distal
migration26,28. However, covered stents should be used whenever possible, avoiding tumor ingrowth
possibilities29-31. Now, with the improved design of covered stents like proximal flaring, partly uncovered
portions and covering material on the inside, covered stents should be the first choice in the palliation of
oesophageal strictures57-59. Covered oesophageal stents should also be used in the palliation of tracheooesophageal and broncho-oesophageal fistulae and leaks secondary to oesophageal perforation60,61.
Uncovered stents could be reserved for placement when there is extrinsic compression, hugely dilated
oesophagus or with gastric pull-up and in refractory benign strictures. In a markedly dilated oesophagus, the
use of an uncovered stent minimises firstly, the entrapment of fluid/semi solid food residue between the stent
and the oesophageal wall and secondly, reduces the risk of migration.
In the upper oesophagus, the covered Ultraflex stent (more flexible and less radial force) is recommended,
reducing the risk of pain associated with the use of the stiffer devices5.
In the management of refractory benign strictures of the oesophagus, stent usage should be carefully
considered. The retrievable design stents (Choo, Song and Ella) would be more appropriate choices.
However, with the recent availability of the new self-expanding retrievable plastic stent (Polyflex) and the
promising early results38, this plastic stent will offer more advantages.
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Furthermore, in patients with oesophageal cancer and significant dysphagia, who are suitable for surgery,
but need nutrition and weight gain prior to, or in whom downstaging the tumour by chemo / radiation therapy
is required, the placement of this self expanding plastic stent would be greatly beneficial and least traumatic
than the traditional methods.
Technique of Stent Insertion
Stents are inserted using radiological guidance with light sedation in the interventional suite. After an
oesophagogram has been obtained to delineate the site and length of the stricture, the patient is placed in
the left lateral position on a fluoroscopy table. The pharynx is anesthetised with lidocaine spray, and the
catheter is passed perorally into the oesophagus. The location of the tumour is defined by contrast medium
injected above and below the stricture and by anatomic landmarks. The stricture is crossed with a variety of
angle-tip catheters and standard or hydrophilic guide-wires. A 180 or 260 cm long stiff guidewire is looped in
the stomach or advanced into the proximal duodenum. The stricture may be predilated to 15 mm and
although this is not uniformly done, the predilation helps to facilitate introduction of the delivery system,
allows rapid expansion of the stent and enabled more accurate placement. A stent of appropriate size and
length is advanced across the stricture on its delivery system, and to prevent migration, it is deployed in such
a way that slightly more of the stent is above the stricture than below it. The length of the stent is chosen so
that at least 2 cm of normal oesophagus is covered by the stent above and below the stricture. Long
strictures may require more than one stent with 1/3 overlap between the stents. After stent deployment,
contrast medium is injected to confirm correct stent position and exclude complications such as
5,23
perforation . A further oesophagogram the next day is recommended in order to show that the stent has
adequately expanded and is in a satisfactory position.
After Care
Following successful stent placement and no immediate complications, patients are allowed to start oral
fluids and then progress to initiate a low-residue diet and to progress to more solid food gradually. However,
large lumps of food should be avoided and it is recommended to have free intake of liquid (particularly
carbonated drinks) during the day and especially with each meal5. An anti acid, preferably proton pump
inhibitors (Omeprazole), is recommended for all patients who develop reflux after the stent deployment. Anti
acids may also empirically be given whenever a non-valve stent is placed across the oesophagogastric
junction.
Success Rates
The technical success rates of stent placement under fluoroscopy guidance are close to 100%. The results
of stenting are expressed by means of a dysphagia score with five grades: grade 0, normal diet; grade 1,
some solid food; grade 2, semisolids only; grade 3, liquids only; grade 4, complete dysphagia. Dysphagia is
relieved in most patients, with an improvement in the dysphagia score of at least one grade noted in 92 to
98% of patients5,6,26,28-31. Although most patients die in the next 4 months after stent placement, their quality
of life improves for a while23.
In the palliation of malignant oesophago-respiratory fistulae and perforations, covered metallic stents have a
clinical success rate of 95-100%60,61.
Initial clinical success in the use of metallic stents in the treatment of benign strictures resistant to balloon
dilatation is close to 100%. However, there is also an approximate 100% rate of recurrent dysphagia in these
patients due to occlusive tissue hyperplasia5. The rationale behind metallic stenting in this very minor group
of patients is that stenting relieves the initial symptoms immediately and recurrent dysphagia is easily
amenable to subsequent balloon dilatation or laser therapy. That is why stenting in these conditions should
be reserved as a last resort.
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Complications (Table 2)
Procedural
The procedural complications are: perforation, aspiration, haemorrhage, stent migration and pain.
Post-procedural
Post-procedural complications include: perforation, haemorrhage, stent migration, pain/sensation of a foreign
body, tumour ingrowth/overgrowth, stent occlusion due to a bolus of food, reflux, oesophagitis, mucous
membrane ulceration, fever, fistulae development and sepsis.
However, procedure-related complications are lower in patients treated with metallic stents compared with
the rigid plastic endoprosthesis. The major complications of stenting include haemorrhage, fistula,
perforation, severe pain, migration, and ingrowth/overgrowth. Haemorrhage has been reported in between 3
and 8%, although it is usually mild and self-limiting26,28-31,35. In rare cases of severe haemorrhage,
angiography with embolisation of the bleeding vessel with gelfoam or coils can be undertaken. Fistulae and
perforation attributable to stent insertion are uncommon36. Pain used to be more common with rigid stents.
Early chest pain occurs in up to 100% of patients, but prolonged chest pain occurs in less than 13% of
patients28. Furthermore, chest pain is more severe in patients with high strictures and when using large
diameter stents31. The incidence of stent migration for uncovered stent is low (0 - 3%), increasing up to 6%
for stents placed at the cardia7,26. The migration rate using covered stents, especially when positioned across
the cardia, has been reported to be between 25% and 32%26,28,59. Partially migrated stents are treated by
coaxially inserting another stent, which overlaps the upper half of the migrated stent. If there is complete
migration of the stent, the lesion is treated by insertion of a new stent. The asymptomatic migrated stent in
the stomach can be left as it is, but if symptomatic, it can be removed via a gastrostomy, surgical incision or
endoscopy62. Tumour ingrowth with uncovered stents is reported from 17 to 36%28,30, and very rare with
covered stents7,26,44. Recurrent dysphagia as a result of tumour overgrowth has been reported in up to 60%
of the patients followed up for long enough63. However, many of the stents used were uncovered in this
study. Tumour ingrowth or overgrowth can be treated by coaxial stenting. In cases of recurrent dysphagia
due to benign epithelial hyperplasia or granulation tissue, symptomatic relief can be obtained either by laser
coagulation, photodynamic therapy, argon beam treatment, alcohol injection or restenting. Finally, metallic
stent insertion has a very low procedural mortality rate, between 0 and 1.4%26,28-31,35.
TABLES
TABLE 1 - Indications for placement of oesophageal stents
•
•
•
•
•
•
•

Malignant oesophageal obstruction
Tracheo-oesophageal fistulae
Primary or secondary tumours within the mediastinum causing extrinsic oesophageal compression
Oesophageal perforation
Treatment of symptomatic malignant gastro-oesophageal anastomotic leaks
Anastomotic tumour recurrence following surgery
Benign oesophageal strictures refractory to balloon dilatation and not suitable for surgery

-4-

TABLE 2 - Frequency of major complications associated with oesophageal stents
Complication
Haemorrhage
Prolonged chest pain
Migration (uncovered stent)
(covered stent)
Tumour ingrowth (uncovered stent)
(covered stent)
Fistula
Perforation
Death

Frequency
3–8%
14 %
0–6%
25 – 32 %
17 – 36 %
Negligible
Uncommon
Uncommon
0 – 1.4 %

References
1. Enzinger PC, Mayer RJ. (2003) Medical Progress: Esophageal cancer. N Engl J Med 349(23): 22412252.
2. Pisani P, Parkin DM, Bray F, et al. (1999) Estimates of the worldwide mortality from 25 cancers in
1990. Int J Cancer 83: 18-29.
3. Kubba AK, Krasner N. (2000) An update in the palliative management of malignant dysphagia. Eur J
Surg Oncol 26: 116-129.
4. Mason R.(2001) Palliation of oesophageal cancer. Surg Oncol 10: 123-126.
5. Morgan R, Adam A. (2001) Esophageal Stents-An Update. Semin Interven Radiol 18(3): 251-264.
6. Lee SH. (2001) The role of oesophageal stenting in the non-surgical management of oesophageal
strictures. BJR 74: 891-900.
7. Adam A, Ellul J, Watkinson AF, et al. (1997) Palliation of inoperable esophageal carcinoma: a
prospective randomised trial of laser therapy and stent placement. Radiol 202: 344-348.
8. Gevers AM, Macken E, Hiele M, et al. (1998) A comparison of laser therapy, plastic stents and
expandable metal stents for palliation of malignant dysphagia in patients without a fistula.
Gastrointest Endosc 48: 383-388.
9. Tan DS, Mason RC, Adam A, et al. (1996) Minimally invasive therapy for advanced oesophageal
malignancy. Clin Radiol 51: 828-836.
10. Heier SK, Rothman KA, Heier LM, et al. (1995) Photodynamic therapy for obstructing oesophageal
cancer: light dosimetry and randomised comparisons with Nd:YAG laser therapy. Gastroenterol 109:
63-72.
11. Lightdale CJ, Heier SK, Manon ME. (1995) Photodynamic therapy with porfimer sodium versus
thermal ablation with Nd:YAG laser for palliation of esophageal cancer: a multi-centre randomised
trial. Gastrointest Endosc 42: 507-512.
12. Luketich JD, Christine NA, Buenaventura PO, et al. (2000) Endoscopic photodynamic therapy for
obstructing oesophageal cancer: 77 cases over a 2 year period. Surg Endosc 14: 653-657.
13. Earlam R, Cunha-Melo JR. (1980) Oesophageal squamous cell carcinoma. A critical review of
radiotherapy. Br J Surg 67: 457-461.
14. Bamias A, Hill M, Cunningham D, et al. (1996) Epirubicin, cisplatin and protracted venous infusional
5 fluorouracil for oesophagogastric adenocarcinoma: response, toxicity, quality of life and survival.
Cancer 77:1978-1985.
15. Highley M, Parnis F, Trotter GA, et al. (1994) Combination chemotherapy with epirubicin, cisplatin
and 5 flourouracil for the palliation of advanced gastric and oesophageal adenocarcinoma. Br J Surg
81: 1763-1765.
16. Nwokolo LU, Payne-James JJ, Silk DBA, et al. (1994) Palliation of malignant dysphagia by ethanol
induced tumour necrosis. Gut 35: 299-303.
17. Payne-James JJ, Spiller RC, Misiewicz JJ. (1990) Use of ethanol induced tumour necrosis to palliate
dysphagia in patients with esophagogastric cancer. Gastrointest Endosc 36: 43-46.
18. Chung SCS, Leong HT, Choi CYC. (1994) Palliation of malignant esophageal obstruction by
endoscopic alcohol injection. Endoscopy 26: 275-277.
19. Heindorff H, Wojdemann M, Bisgaard T, et al. (1998) Endoscopic palliation of inoperable cancer of
the esophagus or cardia by organ electrocoagulation. Scand J Gastroenterol 33: 21-23.
-5-

20. Mekhail TM, Adelstein DJ, Rybicki LA, et al. (2001) Enteral nutrition during the treatment of head and
neck carcinoma: is a percutaneous endoscopic gastrostomy tube preferable to nasogastric tube?
Cancer 91(9): 1785-1790.
21. Magne N, Marcy PY, Foa C, et al. (2001) Comparison between nasogastric tube feeding and
percutaneous fluoroscopic gastrostomy in advanced head and neck cancer patients. Eur Arch
Otorhinolaryngol 258(2): 89-92.
22. Ripamonti C, Gemlo BT, Bozzetti F, et al. (1996) Role of enteral nutrition in advanced cancer
patients: indications and contraindications of the different techniques employed. Tumori 82: 302-8.
23. O’Donell CA, Fullarton GM, Watt E, et al. (2002) Randomized clinical trial comparing self-expanding
metallic stents with plastic endoprostheses in the palliation of oesophageal cancer. Br J Surg 89:
985-992.
24. Mosca F, Consoli A, Stracqualursi A, et al. (2003) Comparative retrospective study on the use of
plastic prostheses and self-expanding metal stents in the palliative treatment of malignant strictures
of the esophagus and cardia. Dis Esoph 16: 119-125.
25. De Palma GD, di Matteo E, Romano E, et al. (1996) Plastic prosthesis versus expandable metal
stents for palliation of inoperable oesophageal thoracic carcinoma: a controlled prospective study.
Gastrointest Endosc 43: 478-482.
26. Cwikiel W, Tranberg KG, Cwikiel M, et al. (1998) Malignant dysphagia: palliation with oesophageal
stents--long term results in 100 patients. Radiol 207: 513-518.
27. Symonds CJ. (1885) A case of malignant stricture of the oesophagus illustrating the use of a new
form of oesophageal catheter. Trans Clin Soc Lond 18: 155-158.
28. Acunas B, Rozanes I, Akpinar S, et al. (1996) Palliation of malignant esophageal strictures with selfexpanding Nitinol stents: drawbacks and complications. Radiol 199: 648-652.
29. Laasch HU, Nicholson DA, Kay CL, et al. (1998) The clinical effectiveness of the Gianturco
oesophageal stent in malignant oesophageal obstruction. Clin Radiol 53: 666-672.
30. Morgan RA, Denton ERE, Watkinson AF, et al. (1996) Metallic stenting of malignant esophageal
strictures. CVIR 19[suppl]: 69(Abst).
31. Song HY, Do YS, Han YM, et al. (1998) Covered, expandable oesophageal metallic stent tubes:
experience in 119 patients. Radiol 207: 513-518.
32. Watkinson AF, Ellul J, Entwistle K, et al. (1995) Plastic-covered metallic endoprostheses in the
management of esophageal perforation in patients with esophageal carcinoma. Clin Radiol 50: 304309.
33. Do YS, Song HY, Lee BH, et al. (1993) Esophagorespiratory fistula associated with esophageal
cancer: treatment with a Gianturco stent tube. Radiol 187: 673-677.
34. Gupta NK, Boylan CE, Razzaq R, et al. (1999) Self expanding oesophageal metal stents for the
palliation of dysphagia due to extrinsic compression. Eur Radiol 9: 1893-1897.
35. Saxon RR, Barton RE, Rösch J. (1994) Complications of oesophageal stenting and balloon
dilatation. Semin Interv Radiol 11: 276-282.
36. Faruggia M, Morgan RA, Latham JA, et al. (1997) Perforation of the esophagus secondary to
insertion of covered Wallstent endoprostheses. CVIR 20: 428-430.
37. Tyrell M, Trotter G, Adam A, et al. (1995) Incidence and management of laser-associated
oesophageal perforation. Br J Surg 82: 1257-1258.
38. Broto J, Asensio M, Vernet JM. (2003) Results of a new technique in the treatment of severe
esophageal stenosis in children: polyflex stents. Jour Pediat Gastroenter Nutri 37: 203-206.
39. Nishimura Y, Nagata K, Katano S, et al. (2003) Severe complications in advanced esophageal
cancer treated with radiotherapy after intubation of esophageal stents: a questionnaire survey of the
Japanese Society for Esophageal Diseases. Int J Radiat Oncol Biol Phys 56(5): 1327-1332.
40. Yakami M, Mitsumori M, Sai H, et al. (2003) Development of severe complications caused by stent
placement followed by definitive radiation therapy for T4 esophageal cancer. Int J Clin Oncol 8(6):
395-398.
41. Watkinson AF, Ellul J, Entwisle K, et al. (1995) Oesophageal carcinoma: initial results of palliative
treatment with covered self-expanding endoprostheses. Radiol 195: 821-827.
42. Schamassmann A, Meyenberger C, Knuchel J, et al. (1997) Self-expanding metal stents in
malignant esophageal obstruction: a comparison between two stents types. Am J Gastroenterol 92:
400-406.
43. Raijman I, Siddiqui I, Ajani J, et al. (1998) Palliation of malignant dysphagia and fistulae with coated
expandable metal stents: experience with 101 patients. Gastrointes Endosc 48: 172-179.
-6-

44. Winkelbauer FW, Schofl R, Niederle B, et al. (1996) Palliative treatment of obstructing esophageal
cancer with nitinol stents: value, safety, and long-term results. AJR 166: 79-84.
45. O’Sullivan GJ, Grundy A. (1999) Palliation of malignant dysphagia with expanding metal stents. JVIR
10: 346-351.
46. Roseveare CD, Patel P, Simmonds N, et al. (1998) Metal stents improve dysphagia, nutrition and
survival in malignant oesophageal stenosis: a ramdomised controlled trial comparing modified
Gianturco Z stents with plastic Atkinson tubes. Eur J Gastroenterol Hepatol 10: 653-657.
47. Siersema PD, Hop CJ, Dees J, et al. (1998) Coated self expanding stent versus latex prostheses for
esophagogastric cancer with special reference to prior radiation and chemotherapy: a controlled
prospective study. Gastrointest Endosc 46: 113-119.
48. Kozarek R, Raltz S, Brugge WR, et al. (1996) Prospective multicentre trial of oesophageal Z-stent
placement for malignant dysphagia and trancheoesophageal fistula. Gastrointest Endosc 44: 562567.
49. Wengrower D, Fiorini A, Valero J, et al. (1998) Esophacoil: long term results in 81 patients.
Gastrointest Endosc 48: 376-382.
50. Olsen E, Thyregaard R, Kill J, et al. (1999) Esophageal expanding stent in the management of
patients with non-resesctable malignant esophageal or cardiac neoplasm: a prospective study.
Endosc 31: 417-420.
51. Dua KS, Kozarek R, Kim J, et al. (2001) Self expanding metal esophageal stent with anti-reflux
mechanism. Gastrointest Endosc 53: 603-613.
52. Song HY, Jung HY, Park SI, et al. (2000) Covered retrievable expandable Nitinol stents in patients
with benign esophageal strictures: initial experience. Radiol 217: 551-557.
53. Bartelsman JF, Bruno MJ, Jensema AJ, et al. (2000) Palliation of patients with esophagogastric
neoplasm by insertion of a covered expandable modified Gianturco-Z endoprosthesis: experiences
in 153 patients. Gastrointest Endosc 51: 134-138.
54. Song HY, Park SI, Jung HY, et al. (1997) Benign and malignant esophageal strictures: treatment
with a polyurethane-covered retrievable expandable metallic stent. Radiol 203: 747-752.
55. Costamagna G, Shak SK, Tringali A, et al. (2003) Prospective evaluation of a new self-expanding
plastic stent for inoperable esophageal strictures. Surg Endos 17: 891-895.
56. Dormann AJ, Eisandrath P, Wigginghaus B, et al. (2003) Palliation of esophageal carcinoma with a
new self-expanding plastic stent. Endosc 35: 207-211.
57. Adam A, Morgan R, Ellul J, et al. (1998) A new design of the esophageal Wallstent endoprosthesis
resistant to distal migration. AJR 170: 1477-1482.
58. Sabharwal T, Hamady MS, Chui S, et al. (2003) A randomized prospective comparison of the
Flamingo Wallstent and Ultraflex stent for palliation of dysphagia associated with lower third
oesophageal carcinoma. Gut 52: 922-26.
59. Kocher M, Dlouhy M, Neoral C, et al. (1998) Esophageal stent with antireflux valve for tumors
involving the cardia: work in progress. JVIR 9: 1007-1010.
60. Nicholson AA, Royston CMS, Wedgewood K, et al. (1995) Palliation of malignant oesophageal
perforation and proximal oesophagial malignant dysphagia with covered metal stents. Clin Radiol 50:
11-14.
61. Morgan RA, Ellul JPM, Denton ERE, et al. (1997) Malignant esophageal fistulas and perforations:
management with plastic-covered metallics endoprostheses. Radiol 204: 527-532.
62. Sabharwal T, Morales JP, Salter R, et al. (2004) Esophageal cancer: self-expanding metallic stents.
Abdom Imaging 29: 1-9.
63. Mayoral W, Fleischer D, Salcedo J, et al. (2000) Non-malignant obstruction is a common problem
with metal stents in the treatment of oesophageal cancer. Gastrointest Endosc 51: 556-559.

-7-

