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ABSTRACT

Introduction: Benign esophageal strictures are relatively frequent and can severely

affect the quality of life of a patient. Stenting has been proposed for the treatment of

refractory cases. Lesions affecting the cervical esophagus are more difficult to treat,

and the placement of stents in this location has traditionally been restricted due to

potential adverse events. The aim of this study was to describe the efficacy and safety

of endoscopic stenting in the management of refractory benign cervical esophageal

strictures (RBCES) in a single-center cohort study.

Methods: We analyzed 12 patients with RBCES (Kochman’s criteria) and severe

dysphagia. We recorded previous endoscopic treatments, stricture characteristics and

demographic data. The two types of stents used were fully covered self-expandable

metallic stents (FCSEMS) and uncovered biodegradable stents (BDS). FCSEMS were

removed eight weeks after placement, and BDS were followed-up until degradation.
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We assessed technical and clinical success, rate of stricture recurrence and adverse

events.

Results: The mean age of participants was 64 years (range 30-85). A total of 23 stents

(13 FCSEMS and 10 BDS) were placed in 12 patients (median 1.92, range 1-4). The

technical success rate was 96% (22/23 stents). Eight patients (66.6%) maintained

adequate oral intake at the end of follow-up (median 33.3 months, range 3-84

months). Migration was recorded in 7/23 stents (30.4%) and epithelial hyperplasia in

4/23 stents (17.4%). No severe adverse events were noted. All patients complained of

minor cervical pain after placement that was well controlled with mild analgesia.

Conclusions: Endoscopic stent therapy seems to be effective and safe in the

management of RBCES.
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INTRODUCTION

Benign esophageal strictures are associated with gastroesophageal reflux disease,

caustic ingestion, esophageal surgery and radiotherapy (1). This condition can diminish

quality of life due to severe dysphagia, malnutrition and weight loss. Additionally,

patients have an increased risk of aspiration pneumonia. Endoscopic dilatation has

traditionally been treated with bougies or balloons. However, up to 10-15% of benign

esophageal strictures are refractory according to Kochman’s criteria (4), thus indicating

a lack of improvement after endoscopic dilatation (2,3). Although an algorithm for the

management of these strictures has not been established, the use of esophageal stents

has been proposed (5-9).

Lesions affecting the cervical esophagus are particularly difficult to treat due to their

location. In fact, the placement of a stent in the cervical esophagus has traditionally

been restricted because of the risk of potential adverse events such as tracheal

compression, proximal migration, intractable pain and, most commonly, foreign body

sensation (10,11). Nevertheless, some reports have suggested the possibility of

treating this type of stricture by placing a stent in the cervical esophagus (12). Optimal

management is unclear due to the fact that findings in the literature are



heterogeneous and include both malignant and benign strictures, and the

recommendation for radiological or endoscopic approaches differ between studies.

Appropriate management is especially important in the case of benign stenosis, in

which survival is longer and the impact of the stricture on the patient’s quality of life

may be more significant. The type of stent to be used in this context is also

controversial.

The aim of this study was to describe the feasibility, efficacy and safety of endoscopic

stenting in the management of refractory benign cervical esophageal strictures

(RBCES).

PATIENTS AND METHODS

Patients

We performed a non-randomized, retrospective cohort study at a single, tertiary-care

center. We searched our endoscopy database for all patients treated with stents in the

last seven years and selected those where the stricture was the consequence of a

benign process in the cervical esophagus (n = 12) (Fig. 1). The cervical location of the

stricture was defined as between 15 and 19 cm from the incisors (Fig. 2).

We assessed demographic data (sex, gender), the etiology and characteristics of the

stricture, previous endoscopic treatments, severity of dysphagia before and after

endoscopic treatment(s) (according to a previously defined dysphagia score [13]), type

of stent, technical and clinical success and need for additional interventions (other

endoscopic procedures or surgery).

Ten patients received through-the-scope (TTS) balloon dilatation prior to stent

placement (median number of procedures: 6, range 5-10). The median maximum

balloon diameter was 14 mm (range 12-16 mm). Wider diameters were achieved due

to the severe fibrosis in most of cases and the risk of perforation. Two patients did not

strictly fulfill Kochman’s criteria as previous balloon dilatation was not performed. One

patient had a long (3 cm), subacute (30 days after caustic ingestion) caustic injury with

concomitant strictures in the middle and distal esophagus and was considered as a

better candidate for stenting as a first option (patient # 6). The other patient had

complete aphagia due to a long post-radiotherapy stricture, clearly suggesting that the



initial treatment should be stent placement (patient # 9).

Stent type and placement

The two types of stent used were a fully-covered self-expandable metal stent

(FCSEMS) (Hanarostent Esophagus Asymmetric and Hanarostent Colon/Rectum TTS,

M.I. Tech, South Korea) with a diameter of 20 mm, and an uncovered biodegradable

stent (BDS) (SX-ELLA, ELLA-CS, Czech Republic), with a diameter of 30 x 25 x 30 mm.

The type of stent was chosen according to its availability at the time of the procedure.

All endoscopic procedures were performed in the Endoscopy Unit of the Hospital

General Universitario Gregorio Marañón, in Madrid (Spain), using deep sedation

without orotracheal intubation. The endoscopist decided whether or not to use

fluoroscopy depending on the individual characteristics of the patients. This was

necessary in cases where the stricture was located in the first 3 cm distal to the upper

esophageal sphincter, thus the gastroscope for control or stent deployment was

placed above the upper esophageal sphincter to complete the procedure. All stents

were placed over a guide wire that was advanced through the stricture using

fluoroscopy or under direct visualization with a gastroscope (EVIS EXERA III video

system and GIF-H190 gastroscope, Olympus Medical, Japan; and Pentax Medical EPK-

1000 processor and EG-3490K Pentax gastroscope). Prior dilatation was only

performed when the delivery system could not be passed through the stricture. Stents

were placed at least 2 cm above the proximal end of the stenosis in an attempt to

achieve minimal sensation of pain and decrease the risk of migration. Endoscopic clips

(1-3 clips per stent; QuickClip2 Long, Olympus Medical, Japan) were placed at the

proximal end of the stent to anchor it in place and prevent distal migration.

Patients were instructed to call the unit if clinically relevant events appeared during

the follow-up period. No intermediate endoscopic procedures were scheduled,

although endoscopic examinations were performed when dysphagia worsened during

follow-up or when another significant symptom appeared.

According to usual clinical practice, FCSEMS were scheduled to be removed eight

weeks after placement (Fig. 3). BDS-treated patients received endoscopic examinations

every eight weeks until the stent was completely degraded or when another significant



symptom appeared (Fig. 4).

Definitions

Placement was considered to be technically successful when the stent could be

deployed in the correct pre-established location. According to the expected maximal

expansion time, clinical success was pre-defined as the presence of a dysphagia score <

2 one week after the procedure.

Recurrence of dysphagia was defined as worsening of at least 1 point in the dysphagia

score at any time during follow-up. Recurrence of dysphagia was treated by insertion

of an additional stent and/or endoscopic balloon dilatation.

Significant epithelial hyperplasia was defined as worsening of the dysphagia score by at

least 1 point.

Statistical analysis

Descriptive data are presented as mean, median (range), or percentage, as

appropriate. The t test was used to compare continuous variables. Fisher’s exact test

was used to compare proportions. All analyses were performed using IBM SPSS

Statistics for Windows, version 19.0 (IBM Corp., Armonk, New York, USA). Statistical

significance was set at p < 0.05; all p values were two-tailed.

RESULTS

Twelve patients with RBCES were treated with stents at our institution from February

2008 to January 2015. The median age was 64 years (range 30-85). Five patients were

women (41.7%) and seven were men (58.3%). The etiology of the strictures is shown in

table 1.

The dysphagia score before endoscopic treatment was ≥ 3 in all patients. Median

stricture length and diameter were 15 mm (range 10-30 mm) and 4.5 mm (range 1-9

mm), respectively. Two patients had at least another stricture in the medium or distal

esophagus.

Treatment and outcome are summarized in table 2. A total of 23 stents were placed in

12 patients (median stents per patient: 1.92, range 1-4). Thirteen of the stents were



FCSEMS and ten were BDS. Twenty-two of the 23 stents were correctly deployed

(technical success: 96%). Only one patient required the insertion of a second stent

(during the same procedure) due to the misplacement of a BDS distal to the stricture.

Three patients did not have an initial clinical response and received alternative therapy

(two surgical interventions and one endoscopic gastrostomy with a pediatric

endoscope). Four of the remaining patients had a complete response with resolution

of dysphagia and did not require an additional intervention. In the remaining five

patients (three with FCSEMS and two with BDS), dysphagia reappeared after stent

removal or reabsorption and was successfully treated with additional stenting in four

cases, plus additional TTS balloon dilatations (1-3 sessions per patient) in three cases.

Therefore, 8/12 (66.6%) patients maintained an adequate oral intake at the end of

follow-up (median: 33.3 months, range 3-84 months). Those patients who did not

respond to stent therapy (4/12 patients) underwent percutaneous endoscopic

gastrostomy with a pediatric endoscope (n = 2) or surgery (n = 2).

All patients complained of mild cervical pain after placement, although this was well

controlled with non-steroidal anti-inflammatory drugs during the first 3-5 days, except

for one patient who required early stent removal (third day post-placement) due to

uncontrollable pain and foreign body sensation.

The stent migrated in seven of the 23 cases (30.4%). Interestingly, migration was

observed in 7/13 FCSEMS (53.8%) but not in BDS (0%; p = 0.005) cases. All the

migrated FCSEMS were successfully repositioned using endoscopy. In addition,

significant epithelial hyperplasia was recorded in four of 23 stent cases (17.4%), all of

which involved BDS. No hyperplasia was recorded in patients who received an FCSEMS

(40% vs 0%; p = 0.01). Argon plasma coagulation plus TTS balloon dilatation was used

as a rescue treatment in patients who developed hyperplasia, although the results

were poor. No severe adverse events (including perforation, hemorrhage, pulmonary

aspiration, death) were observed.

DISCUSSION

Refractory benign esophageal cervical strictures represent a real clinical challenge as

they usually require complex surgical procedures, the consequences of the condition



are severe and few efficacious therapeutic alternatives are available. Although

endoscopic alternatives for the management of this condition have been reported, the

findings are heterogeneous and based on studies of both benign and malignant

stenosis. Consequently, the results are not easily generalized. In this study, we show

that endoscopic management of this complex condition based on sequential dilatation

and stenting is both safe and effective. First, our approach was easily applied as shown

by the fact that the scheduled procedure could be completed in all cases. This finding

is consistent with previous reports showing similar success rates, suggesting that the

endoscopic approach should probably be the first option for RBCES. Importantly, the

current series included very severe cases, as indicated by the degree of dysphagia,

which prevented solid oral intake in all cases. Second, our approach proved to be

successful with two-thirds of patients able to resume normal oral intake in the long

term. This finding is especially relevant as other series failed to show similar results in

benign strictures, mainly owing to the heterogeneity of the findings, which also

included malignant stenosis. In the study of malignant and benign cervical strictures by

Choi et al. (14), 16 patients were treated, of whom only four had benign stenosis

(three caustic injuries, one post-surgical) and were treated with FCSEMS (covered

nitinol stents). Temporary stent placement was unable to achieve a long-lasting

improvement in any of the four patients. Gallo et al. (15) performed a retrospective

study of ten patients with benign strictures that were treated with three different

stent types, and found a 100% clinical response rate. As in our study, additional

dilatation sessions (1-3 sessions) were necessary to maintain oral intake in three cases.

We also showed the procedure to be safe. There were no severe adverse events and

all the patients were discharged early from hospital. Of note, pain was recorded in all

cases, although this was transient and easily controlled. In one case, the stent had to

be removed due to intractable pain. Our approach required consecutive endoscopic

interventions for various reasons, such as stent migration, epithelial hyperplasia and,

more commonly, early recurrence of dysphagia after removal or reabsorption of the

stent. It is noteworthy that a relatively high number of stents were required to

maintain clinical efficacy. In fact, only four cases were successfully treated with a single

stent. Consequently, intensive follow-up with an early and aggressive endoscopic



approach is clearly recommended in the management of this condition.

Our study is not without limitations. Our series was retrospective and the endoscopic

intervention was designed case by case. Therefore, we are unable to recommend a

homogeneous approach for the management of RBCES. In fact, we used two types of

stent that differ in their mechanical characteristics and natural history. No specific

stent for the upper esophagus (asymmetrical design) was used (except in one case,

patient # 1) due to a lack of availability at our institution. Colorectal stents used in our

cohort had the advantage that they are TTS devices, easier to deploy compared to

those that have to be placed in parallel. Although the small sample size precludes a

definitive conclusion, it seems that both types of stent provided similar results. Not

surprisingly, a greater incidence of epithelial hyperplasia was observed with the BDS,

and the FCSEMS migrated more frequently. Nevertheless, further studies are required

to confirm these promising results.

No additional fixation (except for endoscopic clips) was used to prevent migration,

especially for FCSEMS (more prone to migration). Perhaps other fixation devices such

as endoscopic suturing could reduce migration, but the cervical esophagus can be a

cumbersome and is also a difficult location to perform these techniques due to

technical problems (narrow working area). Moreover, the availability of these devices

is low in endoscopy units and could increase the costs to the procedure.

In conclusion, endoscopic stent placement seems to be effective and safe in the

management of refractory benign cervical esophageal strictures. However, consecutive

endoscopic interventions are commonly required to maintain clinical efficacy.
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Table 1. Patient characteristics

Age (years) 64 (30-85)

Sex (male/female) (n, %) 7 (58.3)/5 (41.7)

Etiology (%)

Post-surgical 4 (33.3)

Post-radiotherapy 4 (33.3)

Caustic ingestion 2 (16.7)

Other 2 (16.7)

Stricture length (mm) 15 (10-30)

Stricture diameter (mm) 4.5 (1-9)

Dysphagia score at baseline

Dysphagia score 3 10

Dysphagia score 4 2

Patients with previous endoscopic

dilatations (n)

10/12

Number of endoscopic dilatations (n, 6 (5-10)



median)

Number of stents placed (n)

Hanarostent FCSEMS 13

SX-ELLA Biodegradable stent 10

Number of stents/patient (n, median) 1.92 (1-4)

FCSEMS: Fully covered self-expandable metallic stent.



Table 2. Treatment and outcome

Patient

no./Gender/Age

Etiology of

stricture

Previous

endoscopic

dilatations

(number of

procedures/max

balloon diameter

mm)

Overall

number of

stents

required

Technical

success

Early

clinical

success

Need for

rescue therapy

Complications/Events Long-term

resolution

(months of

follow-up)

1 M/43 Indeterminate 5/15 1 (FCSEMS) Yes Yes No Minor bleeding Yes (84)

2 M/79 Post-surgical 7/13.5 4

(3 FCSEMS

+ 1 BDS)

Yes Yes Gastrostomy BDS collapse during

reabsorption

Stent migration

No

3 M/85 Caustic 6/15 2 (FCSEMS) Yes Yes No Stent migration Yes (54)



4 M/83 Post-surgical 5/15 4 (2

FCSEMS + 2

BDS)

Yes Yes No Stent migration Yes (5)

5 M/61 Post-surgical 8/15 1 (FCSEMS) Yes No Gastrostomy Stent migration No

6 M/70 Caustic 0 1 (FCSEMS) Yes No Surgery No No

7 F/56 Radiotherapy 10/16 4 (BDS) Yes Yes No Epithelial hyperplasia Yes (30)

8 F/30 Mediastinal

fibrosing disease

5/12 1 (BDS) Yes Yes No Epithelial hyperplasia Yes (48)

9 F/79 Radiotherapy 0 1 (BDS) Yes Yes No Epithelial hyperplasia Yes (22)

10 F/49 Radiotherapy 8/13.5 1 (FCSEMS) Yes Yes No Stent migration Yes (20)

11 M/70 Post-surgical 6/15 1 (FCSEMS) Yes No Surgery Intractable pain No

12 F/64 Radiotherapy 5/13.5 2 (BDS +

FCSEMS)

Yes Yes No Epithelial hyperplasia

Stent migration

Yes (3)



M: Male; F: Female; FCSEMS: Fully covered self-expandable metallic stent; BDS: Biodegradable stent.



Fig. 1. Patient selection.

Fig. 2. Benign refractory cervical esophageal stricture after surgery.

35 patients (59 stents) with
non-cervical strictures

12 patients (23 stents) with
benign cervical esophageal

strictures

47 patients (82 stents)
with benign strictures

144 patients (252 stents)
with esophageal strictures

97 patients (170 stents) with
malignant diseases



Fig. 3. A. Fully covered self-expandable metallic stent deployed with two QuickClips®

(Olympus Medical, Japan) attached at the proximal end. B. The stricture resolved when

the stent was removed eight weeks after placement.
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Fig. 4. A. Biodegradable stent placed with two endoscopic clips (QuickClip®, Olympus

Medical, Japan) attached to the proximal end. B. Epithelial hyperplasia after

reabsorption of the BDS (12 weeks after placement).
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