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Abstract
Background  Cervical anastomotic strictures after esophagectomy cause significant disease burden. We aimed to study the 
technical feasibility and safety of intensive endoscopic therapy.
Methods  In this pilot study, we included 15 patients with an untreated benign cervical anastomotic stricture after esophagec-
tomy. Intensive endoscopic therapy comprised three endoscopic modalities: in- and excision using a needle-knife, intral-
esional steroid injections and bougie dilation. In two endoscopic procedures, the stricture was dilated up to a luminal diameter 
of 18 mm. Patients were followed up to 6 months.
Results  A luminal diameter of 18 mm was achieved in 13 of 15 patients (87%) after two endoscopic procedures. No major 
adverse events related to the investigational treatment occurred. Median dysphagia scores significantly improved from 2 
(IQR, interquartile range, 2–3) at baseline to 0 (IQR 0–1) after 14 days (p < 0.001). Eleven (73%) patients developed recur-
rent symptoms of dysphagia requiring a median of 1 (IQR 0–3) additional endoscopic dilation procedure.
Conclusions  Achieving a luminal diameter of 18 mm in two procedures with intensive endoscopic therapy was technically 
feasible and effective in reducing dysphagia rapidly in patients with a cervical anastomotic stricture after esophagectomy. 
No major adverse events related to the investigational treatment were observed.

Keywords  Benign esophageal strictures · Endoscopic dilation · Esophagus · Endoscopic therapy · Esophagectomy · 
Anastomosis

One of the major issues after esophagectomy with gas-
tric tube reconstruction and cervical anastomosis is the 

development of a benign anastomotic stricture, which occurs 
in up to 44% of patients [1]. Anastomotic strictures after 
esophagectomy cause complaints of dysphagia and weight 
loss, and have a negative impact on patients’ quality of life 
[2]. Endoscopic bougie or balloon dilation is currently the 
standard treatment to resolve dysphagia caused by anasto-
motic strictures. However, this approach is time-consuming, 
because patients usually require repeated endoscopic dila-
tion procedures to reach a satisfactory luminal diameter 
and there is a high risk of stricture recurrence [1, 3]. Other 
endoscopic approaches include electrocautery incision of the 
stricture and adding intralesional corticosteroid injections to 
dilation. These treatment modalities have been studied sepa-
rately in randomized trials [4–6]. Our objective was to study 
the technical feasibility and safety of combining endoscopic 
in- and excision of the stricture followed by intralesional 
steroid injection and bougie dilation in one session as pri-
mary treatment for benign cervical anastomotic strictures 
after esophagectomy.

and Other Interventional Techniques 

The study was accepted and presented as e-poster (ID: P1415) at 
UEG Week Virtual 2020.
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Materials and methods

In this prospective pilot study, between July 2017 and Sep-
tember 2018, we included 15 patients with a newly diag-
nosed and untreated benign cervical anastomotic stricture 
after esophagectomy. All patients were included in a sin-
gle center (the Netherlands Cancer Institute) and provided 
written informed consent before inclusion. Patients were 
eligible for inclusion if they had dysphagia for solid foods, 
i.e. Ogilvie dysphagia score of at least two [7]. A stricture 
was defined as the inability to pass with a regular diagnostic 
gastroscope. Exclusion criteria were: previous endoscopic 
stricture therapy; post-esophagectomy stent placement for 
anastomotic dehiscence; stricture morphology unsuitable for 
needle-knife incision (i.e. > 1 cm long, irregular or tortu-
ous); recurrent or metastasized esophageal cancer; persisting 
postoperative esophageal fistula; the inability to discontinue 
anticoagulants or high-dose antiplatelet drugs at time of the 
baseline procedure.

The investigational treatment, hereafter referred to as 
‘intensive endoscopic therapy’ (Fig. 1a–e), comprised three 
endoscopic modalities: (1) At least four longitudinal inci-
sions around the circumference of the stenosis followed 
by excision of the fibrotic flaps using a needle-knife cath-
eter, allowing the gastroscope to easily pass the stricture. 
(2) Following in- and excision, a total of 80 mg of triam-
cinolone was injected into four quadrants of the lesion. (3) 

Thereafter, bougie dilation up to 16 mm was performed. 
Then the patient was scheduled for a second endoscopic 
procedure approximately 1 week later during which bougie 
dilation up to a luminal diameter of 18 mm was performed. 
We prescribed a proton pump inhibitor of 40 mg twice a 
day for at least 1 month after the first endoscopic proce-
dure. The primary outcome was technical success, defined 
as the ability to reach a luminal diameter of 18 mm after 
two endoscopic procedures. Secondary outcomes included 
recurrence of dysphagia, number of additional endoscopic 
dilation procedures, adverse events, weight, general health 
score from 0 to 100 (i.e. worst to best imaginable health) 
and therapy satisfaction score from 0 to 10 (i.e. extremely 
unsatisfied to extremely satisfied). Patients were followed by 
telephonic interviews at 14 days after the second endoscopic 
procedure and thereafter monthly up to 6 months.

We described continuous variables as mean with standard 
deviation (SD) and median with interquartile range (IQR) 
when they had a normal and skewed distribution, respec-
tively. To analyze the efficacy of intensive endoscopic 
therapy on dysphagia scores, weight and general health 
scores, we used the paired t-test and Wilcoxon signed rank 
test for normally and non-normally distributed variables, 
respectively.

The study protocol was reviewed and approved by the 
medical ethics review committee of the academic medical 
center (date of review: 11 October 2016). The study was 

Fig. 1   a Untreated cervical anastomotic esophageal stricture. b After 
four longitudinal incisions and excision of fibrotic flaps. c After in- 
and excision, intralesional steroid injection and bougie dilation up to 

16 mm. d Eight days later. e After bougie dilation up to 18 mm dur-
ing the 2nd endoscopy
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registered in the Netherlands trial register (ID: NTR6006/
NL5764; date of registration: 29 February 2016).

Results

In 15 patients (9 males, mean age 64.5 years) intensive 
endoscopic therapy was performed after a mean of 78 days 
following esophagectomy, baseline characteristics are pro-
vided in Table 1. All cervical anastomoses were hand-sewn 
and 80% (12/15) of patients had experienced postoperative 
anastomotic leakage which was treated conservatively in all 
cases.

A luminal diameter of 18 mm was successfully achieved 
after the two endoscopic study procedures in 13 of 15 
patients (87%). One patient did not undergo the 2nd endo-
scopic procedure because of a myocardial infarction. In the 
other patient in whom no 18 mm was achieved, a diameter 
of 14 mm was reached during the first study procedure and 
therefore it was not considered safe to dilate more than the 
usual 3 mm during the second procedure. Table 2 presents 
the technical outcomes of intensive endoscopic therapy.

All patients completed the 6  months of follow-up, 
except one patient who deceased after 4 months because 
of metastasized esophageal cancer. The median Ogil-
vie dysphagia score significantly improved from 2 (IQR 
2–3) at baseline to 0 (IQR 0–1) after 14 days (p < 0.001). 
The mean self-reported weight significantly decreased 
from 77.3 kg ± SD 16.1 at baseline to 75.5 kg ± SD 15.4 
after one month (p = 0.021) and remained stable at 75 kg 
up to 6 months of follow-up. The mean general health 
score significantly improved from 62 ± SD 17 at baseline 
to 73 ± SD 16 after 1 month (p = 0.041), but this effect 
did not last up to 6 months (71 ± SD 28, p = 0.313), see 

Table 1   Baseline characteristics (N = 15)

Ogilvie dysphagia score: 0 = able to eat everything, 1 = occasional 
dysphagia for some solid food, 2 = able to swallow semi-solid food, 
3 = able to swallow liquids, 4 = dysphagia for liquids
SD standard deviation, IQR interquartile range

Total

Gender; male 9 (60%)
Age; mean ± SD 64.5 ± 7.0 years
Weight; mean ± SD 77.3 ± 16.1 kg
BMI; median (IQR) 23.9 (22.5–26.0)
Time between esophagectomy and 1st endoscopic 

procedure; mean ± SD
78 ± 21 days

Anastomosis; hand-sewn 15 (100%)
Postoperative anastomotic leak 12 (80%)
Estimated length of stricture; median (IQR) 4 (4–5) mm
Ogilvie dysphagia score
 2 10 (66.7%)
 3 4 (26.7%)
 4 1 (6.7%)

Feeding jejunostomy 11 (73.3%)
General health score 0–100; mean ± SD 62 ± 17

Table 2   Technical outcomes of 
intensive endoscopic therapy 
(N = 15)

IQR interquartile range
a One patient did not undergo the 2nd endoscopic procedure because of a myocardial infarction

Total

 ≥ 4 incisions and enough excisions to enable passage of diagnostic gastroscope
 Yes 9 (60%)
 No 6 (40%)

20 mg of triamcinolone injected into four quadrants
 Yes 15 (100%)
 No 0 (0%)

Bougie dilation up to 16 mm at 1st endoscopic study procedure
 Yes 13 (86.7%)
 No 2 (13.3%)

Time between 1st and 2nd endoscopic study procedurea; median (IQR) 8 (7–12) days
Ability to pass stricture with diagnostic gastroscope at 2nd endoscopic study procedurea

 Yes 14 (93.3%)
 No 0 (0%)

Bougie dilation up to 18 mm at 2nd endoscopic study procedurea

 Yes 13 (86.7%)
 No 1 (6.7%)
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also Table 3. The median therapy satisfaction scores after 
14 days and 6 months were 9 (IQR 9–10) and 8 (IQR 7–9), 
respectively.

Eleven (73%) patients developed recurrent symptoms 
of dysphagia requiring a median of 1 (IQR 0–3) additional 
endoscopic dilation procedure after 6 months of follow-up, 
see also Fig. 2.

Adverse events related to the investigational treatment 
included candida esophagitis (n = 2, 13%) and pale mucosa/
superficial ischemia of the gastric tube after steroid injection 
(n = 1, 7%). One patient (7%) on dual antiplatelet therapy, 
which was started after the initial endoscopic procedure, 
reported a small amount of hematemesis after regular bougie 
dilation for recurrence of dysphagia, without indication for 

re-intervention. Three patients (20%) developed metastatic 
disease during the study period.

Discussion

In this pilot study we demonstrated that intensive endoscopic 
therapy for untreated cervical anastomotic strictures after 
esophagectomy was technically feasible, safe, well tolerated 
and effective in resolving dysphagia rapidly. Using a com-
bination of in- and excision, intralesional steroid injection 
and bougie dilation a luminal diameter of 18 mm was safely 
achieved in two endoscopic procedures scheduled within a 
time frame of approximately 1 week.

Achieving a luminal diameter of 18 mm in two endo-
scopic procedures may reduce patient’s burden and save time 
on endoscopy programs. With the conventional method of 
no more than 3 mm dilation per endoscopic procedure, the 
reported median number of procedures needed to achieve a 
satisfactory luminal diameter is four [1, 8]. Intensive endo-
scopic therapy may therefore save two endoscopic dilation 
procedures. But even more importantly, it may relieve dys-
phagia much sooner than conventional endoscopic dila-
tion, as in our pilot study all patients were able to tolerate 
solid foods at time of the second study procedure, which 
was scheduled approximately 1 week (median 8 days) after 
the first procedure. The general health score also clearly 
improved in the first 3 months, with a statistically significant 
improvement after 1 to 3 months, which might be related to 
relief of dysphagia.

No major adverse events had occurred related to the 
investigational treatment, particularly no perforations. The 
adverse events that we experienced were all attributable to 
intralesional steroid injection, i.e. candida esophagitis in two 
patients and superficial ischemia of the mucosa in a third 
patient. There are contradictory data on the effect of adding 
intralesional steroid injection to endoscopic dilation of anas-
tomotic strictures, so one might question whether steroid 
injections have contributed to the effectiveness of the inten-
sive endoscopic therapy. In a Dutch study there was no sig-
nificant difference in the number of dilations needed during 
follow-up between intralesional steroid and sham injections 
[5]. However, Hanaoka et al. did observe a lower median 
number of dilations needed to resolve the stricture as well as 
a higher percentage of symptom-free patients after 6 months 
when using steroid injections compared to saline injections 
[6]. Although the superficial ischemia of the gastric conduit 
of the patient in our study did not result in a significant clini-
cal problem, this was a remarkable observation. Ischemia 
of a gastric conduit after local steroid injection has not been 
described previously.

The need for additional endoscopic dilation in our pilot 
study (73% of patients) was comparable to the recurrent 

Table 3   Outcomes (N = 15)

Ogilvie dysphagia score: 0 = able to eat everything, 1 = occasional 
dysphagia for some solid food, 2 = able to swallow semi-solid food, 
3 = able to swallow liquids, 4 = dysphagia for liquids
SD standard deviation, ref reference, IQR interquartile range
a Paired t-test
b Wilcoxon signed rank test

Total p-value

Ogilvie dysphagia score; median (IQR)
 Baseline 2 (2–3) Ref.b

 2nd endoscopic study procedure; missing 
n = 1

0.5 (0–1) 0.001

 14 days 0 (0–1)  < 0.001
 1 month 1 (0–1) 0.001
 2 months; missing n = 1 1 (0–1.25) 0.002
 3 months 1 (0–1) 0.001
 4 months 1 (0–1)  < 0.001
 5 months; missing n = 3 1 (0.25–1) 0.002
 6 months; missing n = 1 1 (0–1) 0.001

Weight (kg); mean ± SD
 Baseline 77.3 ± 16.1 Ref.a

 14 days 76.1 ± 15.4 0.011
 1 month 75.5 ± 15.4 0.021
 2 months; missing n = 1 75.1 ± 15.6 0.006
 3 months 75.3 ± 14.0 0.035
 4 months 75.0 ± 14.0 0.035
 5 months; missing n = 3 74.9 ± 14.8 0.166
 6 months; missing n = 1 75.0 ± 14.1 0.023

General health score 0–100; mean ± SD
 Baseline 62 ± 17 Ref.a

 14 days 69 ± 22 0.412
 1 month 73 ± 16 0.041
 2 months; missing n = 1 79 ± 14 0.007
 3 months 75 ± 21 0.043
 4 months 73 ± 21 0.084

5 months; missing n = 3 72 ± 20 0.076
 6 months; missing n = 1 71 ± 28 0.313
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dysphagia rates of 50% up to 84% reported in the literature 
after endoscopic bougie or balloon dilation of anastomotic 
esophagogastric strictures [3, 5, 6, 8, 9].So it seems that the 
risk of stricture recurrence after intensive endoscopic therapy 
still remains high.

The main limitations of this pilot study were the non-com-
parative design and small sample size of 15 patients.

In conclusion, in this pilot study intensive endoscopic 
therapy for untreated cervical anastomotic esophagogastric 
strictures was technically feasible and effective in resolving 
dysphagia already after the initial endoscopic procedure. No 
major adverse events related to the investigational treatment 
were observed. Future randomized studies should determine 
whether intensive endoscopic therapy reduces the number of 
dilation procedures in comparison with conventional endo-
scopic dilation.
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