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The primary treatment for malignant dysphagia is the placement of self-expanding metal stents (SEMS). Currently, stent 
placement can be performed under either fluoroscopic or endoscopic guidance, but the most effective and safest method 
has not yet been clearly established. In this study, we reviewed 114 SEMS procedures performed at our hospital between 
2011 and 2023. Patients were treated using either fluoroscopic or endoscopic guidance, depending on equipment avail-
ability. We evaluated procedural success, complication rates, and patient outcomes over time and found that both meth-
ods were similarly effective and safe. Early and late complications (such as stent movement, pain, or tumor growth into the 
stent) occurred at comparable rates in both groups. Our findings suggest that either method can be used successful, de-
pending on clinical circumstances and available resources.
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ABSTRACT 

Introduction: self-expanding metal stents (SEMS) are widely 
used for the palliation of malignant esophageal conditions, 
including strictures, fistulas, and extrinsic compression. 
Placement may be guided by fluoroscopy, direct endosco-
py, or both. However, few studies have directly compared 
the outcomes of these techniques.

Objective: to compare the safety and efficacy of SEMS 
placement under endoscopic versus fluoroscopic control in 
a real-world clinical setting.

Methods: we conducted a retrospective observational 
study of adult patients who underwent esophageal SEMS 
placement between January 2011 and December 2023. Pa-
tients were assigned to either the endoscopic control (EC) 
or fluoroscopic control (FC) group based on fluoroscopy 
availability. Outcomes included technical success, complica-
tion rates (early and late), and overall survival.

Results: a total of 103 patients were included (mean age 
69.4 years; 79 % male), with 43 receiving SEMS under EC and 
60 under FC. The primary indication was malignant esoph-
ageal stricture (91.3 %). Technical success was achieved in 
97 % of EC cases and 100 % of FC cases. Early complications 
occurred in 53 % of EC and 49 % of FC patients (p = 0.70), 
including chest pain (40.7 %), vomiting (22.3 %), and stent 
migration (5.8 %). Late complications occurred in 28 % of 
EC and 31 % of FC cases (p = 0.74), most commonly tumor 
overgrowth (14.6  %) and stent migration (10.7  %). Thir-
ty-day mortality was 2.3 % in the EC group and 0 % in the 
FC group (p = 0.31). Median survival was 102 days (EC) ver-
sus 113 days (FC) (p = 0.44).

Conclusions: SEMS placement under both endoscopic and 
fluoroscopic control is safe and effective, with no signifi-
cant differences in complication rates, technical success, or 
survival. Endoscopic guidance may be a viable alternative 
to fluoroscopy in experienced hands, particularly in re-
source-limited settings.

Keywords: Esophageal cancer. Esophageal stents. Malig-
nant dysphagia. Fluoroscopy control. Endoscopy control. 

INTRODUCTION

Esophageal cancer is one of the most aggressive malignan-
cies, characterized by a high mortality rate and a rising inci-
dence, particularly in Western countries. Most patients are 
diagnosed at advanced stages of the disease, making cura-
tive treatment often unfeasible. In this context, palliative 
treatment becomes essential. The primary goal is symptom 

relief, with dysphagia being one of the most commonly as-
sociated symptoms of esophageal cancer (1,2).

Esophageal stents, particularly self-expanding metal stents 
(SEMS), have emerged as one of the most effective solu-
tions for relieving malignant dysphagia. These stents have 
been widely used in the treatment of malignant esopha-
geal strictures, providing rapid, effective, and long-lasting 
symptomatic relief (3-5). Currently, SEMS are the preferred 
approach for malignant dysphagia and esophageal fistulas, 
with covered stents achieving technical success rates ap-
proaching 100 %. However, placement may be associated 
with complications in 20-30 % of cases, with stent migra-
tion being one of the main challenges (6-8).

SEMS placement has traditionally been performed under 
fluoroscopic guidance, which enables visualization of the 
stent’s position during the procedure and ensures precise 
placement. However, fluoroscopy involves radiation expo-
sure, may prolong procedure times, and requires specific 
infrastructure which may not be available in all settings (9). 
As an alternative, SEMS placement under direct endoscopic 
visualization has been explored as a simpler and potentially 
more effective technique. Several studies suggest that en-
doscopic stent placement without fluoroscopic assistance 
may be equally safe and effective (10-13), and more accessi-
ble, especially in settings where fluoroscopy is unavailable.

Despite the perceived advantages of direct endoscopic 
placement, comparative studies between these two ap-
proaches (direct endoscopic versus fluoroscopic guidance) 
remain limited, and there is no consensus on which tech-
nique offers better outcomes in terms of safety, efficacy, 
and complication rates.

This study aimed to assess the safety and efficacy of SEMS 
placement under endoscopic control without fluoroscopy 
and to compare its results with the traditional fluorosco-
py-guided approach. We evaluated the technical success 
rate, incidence of complications, and impact on survival.

METHODS

Study design and patient cohort

Following approval by the local ethics committee, a retro-
spective observational study was conducted at a regional 
hospital. All adult patients (> 18  years) who underwent 
SEMS placement for malignant esophageal obstruction be-
tween January 2011 and December 2023 were eligible for 
inclusion.

Exclusion criteria included: patients < 18 years, SEMS place-
ment for benign conditions, insufficient clinical data (e.g., 
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stents placed in non-esophageal locations (e.g., trachea or 
biliary tract), or urgent SEMS placement with surgical back-
up unrelated to cancer palliation. In cases where patients 
received more than one SEMS, only the first procedure was 
considered.

Patients were assigned to one of two groups based on 
procedural technique: SEMS placement under direct endo-
scopic control (EC) or fluoroscopic guidance (FC). In most 
cases, patient allocation was dictated by the availability of 
fluoroscopy at the time of the procedure, reflecting rou-
tine clinical workflow. However, in selected cases, such as 
those involving altered anatomy, complex strictures, or fis-
tula suspicion, fluoroscopic guidance was intentionally pre-
ferred, irrespective of equipment availability, to enhance 
procedural safety and precision. Informed consent was ob-
tained prior to all interventions.

A flow diagram detailing patient selection and exclusion is 
presented in figure 1.

secretions. Minor complications included mild to moderate 
chest pain, transient vomiting, reflux, or self-limited fever 
without identifiable infection.

Technical success was defined as accurate placement and 
full expansion of the SEMS on the first attempt.

Stent characteristics and deployment technique

All SEMS used were covered metal stents (fully or partially). 
Stent lengths ranged from 80 to 140 mm, and diameters from 
18 to 24 mm, with the majority being 20 mm in diameter.

In all cases, stent deployment was performed using a distal 
release mechanism. In the EC group, this allowed direct en-
doscopic visualization of the proximal tumor margin during 
release.

Statistical analysis

Statistical analysis was performed using SPSS for Windows 
(version 23.0; SPSS Inc., Chicago, IL, USA). Categorical vari-
ables are presented as absolute numbers and percentages, 
while continuous variables are expressed as medians and 
interquartile ranges (IQR). The Chi-squared test was used 
for categorical variables, and the Mann-Whitney test for 
continuous variables. A significance level of p < 0.05 was 
considered statistically significant.

Missing data and ethical considerations

Cases with missing essential information (e.g., procedural 
technique, complications) were excluded from analysis. The 
study adhered to the ethical principles outlined in the Dec-
laration of Helsinki.

RESULTS

A total of 103 patients who underwent esophageal stent 
placement were included in the study, with 43 (41.7 %) as-
signed to the EC group and 60 (58.3 %) to the FC group. 

Patient and tumor characteristics

Most patients were male (n = 82, 79.6 %), with a median 
age of 69.4 years (range: 32-90). The most common indica-
tion for SEMS placement was malignant stricture (91.3 %), 
with squamous cell carcinoma being the most frequent his-
tological type (63.1 %).

The most common site of malignant obstruction was 
the lower esophagus/cardia (47.6  %), followed by the 
mid-esophagus (37.8 %) and the upper esophagus (14.6 %). 
A total of 22 patients (21.3 %) had received prior chemo-
therapy and/or radiotherapy, with no significant difference 
between groups (30.2 % in EC versus 15 % in FC, p = 0.07).

Baseline dysphagia scores were similar between groups 
(mean: EC 3.2 versus FC 3.1, p = 0.54). Full clinical and de-
mographic data are summarized in table 1.

Fig. 1. Study flowchart showing patient selection and 
exclusion. SEMS: self-expanding metal stents.

Data collection

Data were retrospectively extracted from medical records 
and included: age, sex, indication for stent placement, his-
tologic tumor type, tumor location, degree of dysphagia, 
prior oncologic treatment (chemotherapy and/or radio-
therapy), stent characteristics, need for dilation, complica-
tions, and survival.

Definitions

Early complications were defined as those occurring within 
30 days post-procedure. Late complications were defined as 
those occurring thereafter.

Complications were classified as major if they were 
life-threatening or caused significant morbidity, including 
perforation, bleeding, stent migration or malposition, tu-
mor overgrowth, severe chest pain, and fistula formation 
(tracheoesophageal or bronchoesophageal). Aspiration 
events were also classified as major complications, due to 
their potential association with fistulas or reflux of food/
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Procedural characteristics

Dilation was required prior to SEMS placement in 12 pa-
tients (11.7 %), due to inability to pass the stricture with 
the endoscope. The majority of stents used were fully cov-
ered (90 %), with lengths ranging from 80 to 140 mm and 
diameters between 18 and 24 mm, most commonly 20 mm. 
Stent deployment was performed using a distal-release 
mechanism, which allowed precise control during position-
ing.

Technical success was achieved in 42  out of 43  patients 
(97 %) in the EC group and in all FC cases (100 %). One case 
in the EC group required fluoroscopic rescue after failed 
initial deployment.

Early complications

Early complications occurred in 53  % of EC patients and 
49 % of FC patients (p = 0.70). The most frequent events 
were chest pain (40.7 %) and vomiting (22.3 %). Aspiration 
pneumonia occurred in one patient (EC group), and was 
classified as a major complication.

Rates of perforation (1.9  %), hemorrhage (3.9  %), and 
malposition/migration (5.8  %) were low and did not dif-
fer significantly between groups. All immediate migrations 
occurred in stents placed near the gastroesophageal junc-
tion, and were successfully managed via repositioning or 
additional stent placement. Detailed complication data are 
provided in table 2.

Table 1. Clinical and demographic characteristics of patients undergoing self-expanding metal stents (SEMS) 
placement

 
Endoscopic control  

(n = 43)
Fluoroscopic control 

(n = 60)
p-value

Gender (M/F) 32/11 50/10 0.61
Average age (years) 69.2 (32-90) 68.9 (49-87) 0.84
Indication, n (%)    

Malignant stenosis 38 (88.4 %) 56 (93.3 %) 0.42
Neoplastic esophago-bronchial/esophago-tracheal fistula 3 (6.9 %) 3 (5 %) 0.68
Extrinsic compression 2 (4.7 %) 1 (1.7 %) 0.38

Tumor pathology, n (%)    
Squamous cell carcinoma 28 (65.1 %) 37 (61.7 %) 0.74
Adenocarcinoma 13 (30.2 %) 22 (36.7 %) 0.48

Tumor localization, n (%)    
Upper esophagus 4 (9.3 %) 11 (18.3 %) 0.21
Middle esophagus 15 (34.9 %) 24 (40 %) 0.61
Lower esophagus/cardia 24 (55.8 %) 25 (41.6 %) 0.16

Previous QRT, n (%) 13 (30.2 %) 9 (15 %) 0.07
Average dysphagia score 3.2 3.1 0.54
Percentages may not add up to 100 % due to rounding.

Table 2. Procedure characteristics, complications, and main outcomes

 
Endoscopic control  

(n = 43)
Fluoroscopic control 

(n = 60)
p-value

Previous dilation, n (%) 6 (13.9 %) 6 (10 %) 0.57
Stent type, n (%)    

Fully covered 38 (88.3 %) 54 (91.2 %) 0.66
Partially covered 5 (11.7 %) 6 (8.8 %) 0.66

Mean stricture length (range, mm) 86 mm (50-110) 89 mm (30-120) 0.39
Early complications, n (%) 23 (53 %) 29 (49 %) 0.70

Chest pain 19 (44.2 %) 23 (38.3 %) 0.56
Vomiting 12 (27.9 %) 11 (18.3 %) 0.26
Dysphagia 2 (4.7 %) 3 (5 %) 0.95
Hemorrhage 1 (2.3 %) 3 (5 %) 0.42
Malposition/migration 2 (4 %) 4 (6.7 %) 0.55

Repositioning 2 3
New stent 0 1

Perforation 1 (2.3 %) 1 (1.7 %) 0.83
Aspiration (pneumonia) 1 (2.3 %) 0 0.31

(Continues on next page)
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Late complications and reintervention

Late complications were observed in 31 patients (30.1 %), 
with no significant difference between EC and FC groups 
(p = 0.74). The most frequent event was tumor overgrowth 
(14.6 %), with a non-significant trend toward higher inci-
dence in the EC group (20.9 % versus 10 %, p = 0.14).

Reintervention was required in 9.7 % of EC patients and 
7.8  % of FC patients (p = 0.69), mostly due to recurrent 
dysphagia. These were managed with dilation (n = 3) or 
secondary stent placement (n = 4).

Impact of prior oncologic treatment

To explore whether neoadjuvant therapy influenced out-
comes, we compared complication rates between patients 
who received prior chemotherapy and/or radiotherapy (n = 
22) and those who did not. No significant differences were 
found in early (p = 0.34) or late complications (p = 0.27).

Table 2 (Cont.). Procedure characteristics, complications, and main outcomes

 
Endoscopic control  

(n = 43)
Fluoroscopic control 

(n = 60)
p-value

Late complications, n (%)  12 (28 %)  19 (31 %) 0.74
Tumor ingrowth 1 (2.3 %) 3 (5 %) 0.48
Tumor overgrowth 9 (20.9 %) 6 (10 %) 0.14

Dilation 2 1
Stent in stent 3 1

Food impaction 0 2 (3.3 %) 0.19
Hemorrhage 1 (2.3 %) 2 (3.3 %) 0.74
Fistula 3 (6.9 %) 1 (1.7 %) 0.27
Stent migration 5 (11.6 %) 6 (10 %) 0.78

Reinterventions (%) 9.7 % 7.8 % 0.69
30-day mortality (%) 2 % 0 % 0.31
Mean survival (days) 102 (11-372) 113 (44-368) 0.44
Some patients experienced more than one complication; totals may exceed 100 %.

Thirty-day mortality and survival

Thirty-day mortality was low, with one death (2.3 %) in the 
EC group and none in the FC group (p = 0.31). Median over-
all survival was 102 days [IQR 55-178] for EC and 113 days 
[IQR 60-186] for FC (p = 0.44), with no significant difference 
observed. Kaplan-Meier survival curves (Fig. 2) showed sim-
ilar survival patterns between groups.

DISCUSSION

The placement of SEMS remains the treatment of choice 
for palliation of malignant dysphagia. These stents can be 
inserted under endoscopic control, with or without fluo-
roscopic guidance. The conventional approach typically 
favors fluoroscopy, as it provides real-time imaging of the 
anatomy, facilitates guidewire placement and dilation, and 
ensures precise positioning of the stent (15-19). However, 
access to fluoroscopic equipment may be limited in certain 

Fig. 2. Kaplan-Meier survival curves for patients 
undergoing esophageal self-expanding metal 
stents (SEMS) placement under endoscopic (EC) 
and fluoroscopic (FC) control.
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centers or urgent scenarios, prompting exploration of en-
doscopic-only techniques (1,10-12,20).

Several studies have reported encouraging outcomes us-
ing endoscopic control alone, demonstrating technical 
feasibility and acceptable complication rates (11,20,21). In 
our study, both endoscopic and fluoroscopic techniques 
showed success and complication rates comparable to 
those reported in previous observational studies.

In the EC group, technical success was achieved in 97 % of 
cases, and complications were similar to those in the FC 
group. Importantly, no significant differences were found 
in early or late complication rates, nor in 30-day mortality 
or median overall survival. Our findings suggest that en-
doscopic-only SEMS placement can be safely performed in 
appropriate candidates, particularly in centers with limited 
access to fluoroscopy (1,11,20). These findings may support 
more flexible procedural planning in palliative care, espe-
cially in community or resource-limited hospitals.

Our results are in line with previous studies, including that 
of Ferreira et al. (2015), who retrospectively compared the 
two approaches in 126 patients and reported no significant 
differences in complications or outcomes (14). In accor-
dance with these data, we observed a trend toward higher 
tumor overgrowth in the EC group, although this did not 
reach statistical significance.

The endoscopic approach offers several practical advan-
tages: it allows precise visualization of the proximal tumor 
margin, enables immediate correction of intra-procedural 
complications such as migration, and avoids radiation ex-
posure for both patient and staff (1,13). These benefits may 
improve workflow and reduce procedural time in particu-
larly when performed by operators familiar with non-fluo-
roscopic techniques.

However, certain clinical scenarios (such as complex anat-
omy, prior surgery, or suspected fistulas) may still benefit 
from fluoroscopic guidance. It is important to individualize 
the technique based on operator expertise, tumor charac-
teristics, and available resources.

Despite these strengths, our study has important limita-
tions. First, this was a retrospective, single-center study, 
which inherently carries a risk of selection and informa-
tion bias. Although patient allocation was primarily guid-
ed by fluoroscopy availability, in specific clinical scenarios, 
such as complex strictures or altered anatomy, fluorosco-
py was intentionally selected. As a result, some degree of 
confounding by indication may have occurred. Despite 
demographic similarities between groups, the possibility 
of residual bias cannot be fully excluded. Second, we did 
not perform multivariate analysis, as the relatively small 
sample size and low event rate would have undermined 
the robustness of such models. This limits our ability to 
adjust for potential confounders such as tumor location 
or prior treatment. Similarly, no formal sample size cal-
culation or power analysis was conducted, so negative 
findings should be interpreted with caution. Third, a stan-
dardized grading system for complication severity (e.g., 
Clavien-Dindo or Common Terminology Criteria for Ad-
verse Events [CTCAE]) was not applied. Instead, complica-
tions were categorized as major or minor based on clinical 

relevance and need for intervention. While this simplified 
classification is aligned with other SEMS studies (11,14,20), 
future research should adopt validated grading systems 
to better characterize adverse events. Lastly, although we 
attempted to assess clinical outcomes, as post-procedural 
dysphagia scores were inconsistently recorded, we were 
unable to assess clinical improvement following SEMS 
placement. 

CONCLUSION

In conclusion, SEMS placement under direct endoscopic vi-
sualization may represent a safe and effective alternative 
in selected cases. While complication rates and survival 
outcomes were comparable in our cohort, the decision to 
use fluoroscopy or endoscopic guidance should be based 
on lesion complexity, available expertise, and procedural 
context. Further prospective, randomized studies with stan-
dardized complication grading and functional endpoints 
are needed to better define the optimal strategy for SEMS 
deployment in diverse clinical settings.

REFERENCES

1.	 Lazaraki G, Katsinelos P, Nakos A, et al. Malignant esophageal dyspha-
gia palliation using insertion of a covered Ultraflex stent without fluoros-
copy: a prospective observational study. Surg Endosc 2011;25(2):628-35. 
DOI: 10.1007/s00464-010-1236-2

2.	 Sreedharan A, Harris K, Crellin A, et al. Interventions for dysphagia in 
oesophageal cancer. Cochrane Database Syst Rev 2009;(4):CD005048. 
DOI: 10.1002/14651858.CD005048.pub2

3.	 Adler DG, Baron TH. Endoscopic palliation of malignant dysphagia. Mayo 
Clin Proc 2001;76(7):731-8. DOI: 10.4065/76.7.731

4.	 Frenken M. Best palliation in esophageal cancer: surgery, stenting, ra-
diation, or what? Dis Esophagus 2001;14(2):120-3. DOI: 10.1046/j. 
1442-2050.2001.00168.x

5.	 Domschke W, Foerster EC, Matek W, et al. Self-expanding mesh 
stent for esophageal cancer stenosis. Endoscopy 1990;22(3):134-6. 
DOI: 10.1055/s-2007-1012818

6.	 Hirdes MM, Vleggaar FP, Siersema PD. Stent placement for esopha-
geal strictures: an update. Expert Rev Med Devices 2011;8(6):733-55. 
DOI: 10.1586/erd.11.44

7.	 Repici A, Jovani M, Hassan C, et al. Management of inoperable ma-
lignant oesophageal strictures with fully covered WallFlex® stent: 
a multicentre prospective study. Dig Liver Dis 2014;46(12):1093-8. 
DOI: 10.1016/j.dld.2014.08.037

8.	 Hirdes MM, Siersema PD, Vleggaar FP. A new fully covered metal stent for 
the treatment of benign and malignant dysphagia: a prospective follow-up 
study. Gastrointest Endosc 2012;75(4):712-8. DOI: 10.1016/j.gie.2011.11.036

9.	 Eroglu A, Turkyilmaz A, Subasi M, et al. The use of self-expandable metallic 
stents for palliative treatment of inoperable esophageal cancer. Dis Esopha-
gus 2010;23(1):64-70. DOI: 10.1111/j.1442-2050.2009.00978.x

10.	 Ben Soussan E, Antonietti M, Lecleire S, et al. Palliative esophageal stent 
placement using endoscopic guidance without fluoroscopy. Gastroenterol 
Clin Biol 2005;29(8-9):785-8. DOI: 10.1016/s0399-8320(05)86348-1

11.	 Wilkes EA, Jackson LM, Cole AT, et al. Insertion of expandable me-
tallic stents in esophageal cancer without fluoroscopy is safe and 
effective: a 5-year experience. Gastrointest Endosc 2007;65(6):923-9. 
DOI: 10.1016/j.gie.2006.11.007



L. M. Relvas et al.

REV ESP ENFERM DIG 2026;118(2):88-94 
DOI: 10.17235/reed.2025.11330/2025

94

12.	 Rathore OI, Coss A, Patchett SE, et al. Direct-vision stenting: the way 
forward for malignant oesophageal obstruction. Endoscopy 2006;38(4):382-
4. DOI: 10.1055/s-2005-921040

13.	 Saligram S, Lim D, Pena L, et al. Safety and feasibility of esophageal self- 
expandable metal stent placement without the aid of fluoroscopy. Dis Eso-
phagus 2017;30(8):1-6. DOI: 10.1093/dote/dox030

14.	 Ferreira F, Bastos P, Ribeiro A, et al. A comparative study between fluorosco-
pic and endoscopic guidance in palliative esophageal stent placement. Dis 
Esophagus 2012;25(7):608-13. DOI: 10.1111/j.1442-2050.2011.01288.x

15.	 Sharma P, Kozarek R; Practice Parameters Committee of American 
College of Gastroenterology. Role of esophageal stents in benign 
and malignant diseases. Am J Gastroenterol 2010;105(2):258-74. 
DOI: 10.1038/ajg.2009.684

16.	 Christie NA, Buenaventura PO, Fernando HC, et al. Results of expandable 
metal stents for malignant esophageal obstruction in 100 patients: short-
term and long-term follow-up. Ann Thorac Surg 2001;71(6):1797-802. 
DOI: 10.1016/s0003-4975(01)02619-4

17.	 Dallal HJ, Smith GD, Grieve DC, et al. A randomized trial of thermal ablative 
therapy versus expandable metal stents in the palliative treatment of pa-
tients with esophageal carcinoma. Gastrointest Endosc 2001;54(5):549-57. 
DOI: 10.1067/mge.2001.118947

18.	 Sarper A, Oz N, Cihangir C, et al. The efficacy of self-expanding metal stents 
for palliation of malignant esophageal strictures and fistulas. Eur J Cardio-
thorac Surg 2003;23(5):794-8. DOI: 10.1016/s1010-7940(03)00091-5

19.	 Verschuur EM, Homs MY, Steyerberg EW, et al. A new esophageal 
stent design (Niti-S stent) for the prevention of migration: a pros-
pective study in 42  patients. Gastrointest Endosc 2006;63(1):134-40. 
DOI: 10.1016/j.gie.2005.07.051

20.	 Chandan S, Mohan BP, Khan SR, et al. Clinical efficacy and safety of pallia-
tive esophageal stenting without fluoroscopy: a systematic review and me-
ta-analysis. Endosc Int Open 2020;8(7):E944-52. DOI: 10.1055/a-1164-6398

21.	 Mann K, Belgaumkar AP, Hatrick A, et al. Fluoroscopically-guided pa-
lliative stenting for the management of malignant oesophageal obs-
truction: a five-year experience. Gastrointest Intervent 2015;(4):108-11. 
DOI: 10.18528/gii150003




