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Abstract

Background Currently there are three main treatment
options for Zenker’s diverticulum (ZD): surgery, rigid
endoscopy and flexible endoscopy. After primary success,
recurrence can be as high as 19 % for surgery, 12.8 % for
rigid endoscopy and 20 % for flexible endoscopy. Flexible
endoscopy may represent an ideal treatment option for
recurring ZD. The aims of this paper are to evaluate the
efficacy and safety of flexible endotherapy for recurring
ZD after surgery and/or endoscopic stapling and to com-
pare the treatment outcome between naive and recurring
patients.

Methods Data on patients that underwent flexible
endotherapy for ZD between January 2010 and January
2015 were collected. Patients were divided into those with
recurrences after surgery and/or endoscopic stapling and
those who did not have previous treatments. Dysphagia,
regurgitation, and respiratory symptom severity before the
procedure were graded. The outcome parameters were:
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complications, symptom improvement after the first treat-
ment, number of treatment sessions, rate of complete
remission and relapses. These parameters were then com-
pared between patients groups.

Results Twenty-five recurring patients were included.
Treatment was carried out successfully in all patients. Two
adverse events occurred; they were successfully managed
conservatively. After the first treatment, there was a sig-
nificant reduction in dysphagia, regurgitation and respira-
tory symptoms scores. The median number of treatments
was 1 (IQR 0.25, range 1-3): symptom remission was
achieved in 84 % patients and partial improvement in
16 %. Relapsing symptoms occurred in 20 % patients; they
were successfully managed with an additional treatment
session. Results were compared with data on 34 consecu-
tive naive patients treated within the same time span; no
differences of the outcome parameters were revealed.
Conclusions Flexible endotherapy for ZD recurrences
after surgery and endoscopic stapling appears to be safe
and effective, and its efficacy and safety profile seems to be
comparable between recurring and naive patients.

Keywords Zenker’s diverticulum - Endoscopy -
Digestive system - Recurrence

Zenker’s diverticulum (ZD) is an outpouching of mucosa
and submucosa that develops in an area of weakness of the
lower posterior hypopharynx known as Killian’s triangle. It
has an estimated prevalence between 0.01 and 0.11 % of
the general population, and it develops mainly in elderly
males [1, 2]. Its pathogenesis is still poorly defined: it is
believed, however, that increased intraluminal pressure in
conjunction with an impaired relaxation of the upper eso-
phageal sphincter plays a pivotal role in promoting the
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herniation of mucosa and submucosa through Killian’s
triangle [3].

The main symptoms attributable to ZD are dysphagia,
regurgitation and cough/aspiration, although it lead to more
severe but rare complications such as aspiration pneumo-
nia, weight loss, fistulization, bleeding and vocal cords
paralysis [1-3].

Currently there are three main treatment options for ZD:
open surgery (i.e., transcervical diverticulectomy/divertic-
ulopexy with myotomy of the cricopharyngeal muscle),
rigid endoscopy (i.e., endoscopic stapling or CO2 laser
treatment) and flexible endoscopy. All treatment options
have a satisfactory success rate (80—100 % for surgery,
90-100 % for rigid endoscopy and 43-100 % for flexible
endoscopy), but symptom recurrence can be as high as
19 % for surgery, 12.8 % for rigid endoscopy and 20 % for
flexible endoscopy [2, 4-7]. In addition surgery is associ-
ated with significant morbidity and mortality rates, which
can be as high as 30 and 3 %, respectively. Reported
morbidity for rigid endoscopy is 3 and 1.5 % for flexible
endoscopy [8—10].

Treatment of recurrences after surgery or endoscopic
stapling can be technically challenging. Endoscopic sta-
pling of small residual pouches poses some issues: an
adequate bite of the common wall between the diverticu-
lum and the esophagus cannot be achieved in a significant
number of patients, and a higher risk of perforation is
encountered when small pouches are stapled [11-13].
Moreover, the staple over staple effect may lead to
unpredictable scarring and fibrosis that can lead to per-
sisting dysphagia despite an apparent success of the pro-
cedure [14]. In addition, surgery is an invasive procedure
and aging patients may not be fit for repeated surgery due
to associated comorbidities.

Flexible endoscopy may represent an optimal treatment
option for patients relapsing after either surgery or endo-
scopic stapling. This approach can be effectively used to
treat small diverticuli and does not require general anes-
thesia or neck hyperextension [15]. In addition, flexible
endoscopic treatment allows shorter procedure time and a
reduced hospital stay. These characteristics make this
approach ideal for elderly patients with comorbidities or
patients with small residual pouches that may not always
be suitable for surgery or endoscopic stapling. While many
published series on flexible endoscopic treatment for ZD
quote successful treatment of relapsing patients after sur-
gery or rigid endoscopic treatment, there is actually no data
on the outcome of the procedure for this specific subset of
patients [15-22].

The primary aim of this study is to evaluate our expe-
rience with flexible endoscopic treatment of ZD in patients
with recurrences after surgery or endoscopic stapling. The
secondary aim is to compare the outcomes of treatment
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carried out in naive patients (i.e., patients that did not have
previous treatments for ZD) and those treated for a
recurrence.

Materials and methods
Patients and ethics considerations

We retrospectively evaluated data on patients that under-
went flexible endoscopic septum division for a symp-
tomatic ZD at our department from January 2010 to
January 2015 and matched our inclusion and exclusion
criteria (Table 1). Patients were fully informed of the aims
and nature of the procedure, and written informed consent
for the procedure and data collection were obtained. This
study was carried out according to the principles of the
Declaration of Helsinki and of good clinical practice. Data
were collected retrospectively hence ethics committee
approval was not required, according to local regulations.

Demographic and clinical information were collected,
and patients were subsequently divided into those who
underwent previous treatments (either surgery or endo-
scopic stapling) and those who did not. Before the proce-
dure and on every follow-up, dysphagia was assessed with
the Dakkak and Bennett scale and regurgitation and res-
piratory symptoms with a numeric analogue scale (NAS)
(Table 2) [23]. All patients underwent a barium esopha-
gography prior to the procedure to characterize the diver-
ticulum. Morton and Bartley classification was used to
measure the size of diverticula [24].

Endoscopic procedure

All procedures were performed under deep sedation with a
continuous infusion of propofol. Fentanyl citrate was used
for analgesia. A 9.9-mm endoscope (GIF-H180 J; Olym-
pus, Tokyo, Japan) was carefully introduced until the
diverticulum was visible. With the guidance of the endo-
scope, a soft duck bill diverticuloscope (ZDO-22-30; Cook
Medical, Winston-Salem, North Carolina) was introduced
to expose and straddle the diverticular septum. As per our
standard protocol, if the horizontal length of septum was
2 cm or less, a single incision along the midline of the
septum was carried out to dissect mucosa and fibers of
cricopharyngeal muscle (CP). In case of larger diverticula
(with a septum length >2 cm), two parallel incisions
approximately 1 cm deep were performed and a monopolar
snare was used to remove the part of septum in between.
One to three clips were then placed at the bottom of the
incision to prevent mucosal dissection from underlying
muscle and perforation. The depth of the incisions was
balanced in order to achieve a near complete horizontal CP
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Table 1 Inclusion and

. L. Inclusion criteria
exclusion criteria

Follow-up of at least 6 months

Exclusion criteria

Previous flexible endoscopic treatment for ZD at another institution®

Presence of gastroesophageal reflux**

Presence of psychiatric comorbidities***

* Patients who, after a first relapse from either surgery or endoscopic stapling, underwent flexible endo-
scopic treatment at another institution and relapsed afterward were excluded because these treatments did
not conform to our protocol and patients were second relapses

** The presence of gastroesophageal reflux limits the reliability of the assessment of regurgitation: it is
difficult to determine whether the symptom is due to high-volume reflux or regurgitation from the

diverticulum

*** Patients with such comorbidities were excluded due to the difficulty in objective symptom assessment

Table 2 Symptoms scoring used in the study

Dysphagia score (Dakkak and Bennett) [24]

No dysphagia 0
Dysphagia with solid foods 1
Dysphagia with semi-solid foods 2
Dysphagia with liquid foods 3
Total dysphagia/unable to eat 4
Regurgitation score (numeric analogue score)
No regurgitation 0
Less than once a week 1
More than once a week, less than once a day 2
Once a day 3
Multiple times every day 4
Respiratory symptoms score (numeric analogue scale)
No symptoms 0
Less than once a week 1
More than once a week, less than once a day 2
Once a day 3
Multiple times every day 4

myotomy without excessive risk of perforation. After the
procedure, PPI, analgesics and antiemetics were adminis-
tered. Routine antibiotic prophylaxis was not used.

Post-procedure esophagrams were carried out to rule out
perforation and to assess esophageal transit on the day of
the procedure. Inflammation markers (CRP and WBC)
were measured on blood samples 6, 12 and 24 h from the
procedure. The patients were allowed to have liquids on
day 2 and were discharged if no adverse events occurred
and the esophagrams excluded perforations. They were
instructed to have a soft/liquid diet for the first week after
the procedure. Patients were then contacted via telephone
7 days from the procedure to assess their conditions and
were assessed at our outpatient clinic 2 months from the
procedure.

Afterward patients were contacted via telephone at
6-months intervals to assess their symptoms and to plan
additional treatments in case of relapses.

Outcome parameters and statistics

Descriptive  statistics were expressed as median,
interquartile range (IQR) and range for continuous vari-
ables, and the scores were considered as continuous vari-
ables. The outcome parameters used in this study are rate
of complications, symptom improvement after the first
treatment, number of treatments required to achieve
remission, rate of complete symptom remission after a
treatment and rate of relapse. Complications were graded
with the classification by Cotton et al. [25]. A relapse was
defined as a symptom recurrence after complete remission
or as a symptom worsening after partial remission. The
Pearson’s Chi-square test or Fisher’s exact test, if appro-
priate, were used for categorical variables, and the Mann—
Whitney U test was used for continuous variables. The
same test was used to determine score differences before
and after treatment. A p value <.05 was considered as
statistically significant. Statistical analysis was carried out
using R v 2.1.3.

Results

Between January 2010 and January 2015, 69 consecutive
patients underwent flexible endoscopic septum division.
After checking for inclusion and exclusion criteria, a total
of 59 patients were included in the study. Among them, 25
had previous treatments at other institutions (17 endoscopic
stapling, eight surgeries). Demographic and clinical infor-
mation is summarized in Table 3. No significant differ-
ences in terms of sex, age, diverticulum size and symptoms
scores were observed between both patient groups.
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Table 3 Demographic and clinical information of patients included in the study

Naive patients (n = 34) Patients with recurrences (n = 25) p value

Age: median (IQR, range) 71 (12, 48-88) 68 (11, 48-85) Sl
Sex: M:F 22:12 20:5
Diverticulum depth (mm): median, IQR, range* 20 (13, 10-54) 22 (19, 10-44) .68
Diverticulum size: n (%) 72

Small 19 (55.9 %) 13 (52 %)

Medium 10 (29.4 %) 12 (48 %)

Large 6 (17.6 %) 1 (4 %)
Dysphagia: n (%) 30 (88.2 %) 22 (88 %) .99
Dysphagia score: median (IQR, range) 2 (1, 0-3) 2 (1, 0-3) 37
Regurgitation: n (%) 31 (91.2 %) 19 (76 %) .15
Regurgitation score: median (IQR, range) 2 (2,0-4) 2 (2,0-4) 92
Respiratory symptoms: n (%)** 16 (47.1 %) 9 (36 %) 43
Respiratory symptoms score: median (IQR, range) 0 (1, 0-3) 0 (1,0-4) 51

* The depth of the ZD was measured on radiographic views, the distance from the top of the septum to the bottom of the pouch

** Chronic cough, aspiration, pneumonia

Outcome of flexible endoscopic treatment
of recurring ZD

Double-incision technique was used in 18 patients (72 %),
while in the remaining seven (28 %) single-incision tech-
nique was used. Treatment was carried out successfully in
all patients. The Needle knife (Cook Medical, Winston-
Salem, North Carolina) was used in six patients, the Hook
knife (Olympus, Tokyo, Japan) in nine and the SB knife
(Sumitomo-Bakelite, Tokyo, Japan) in 15. Peri-procedural
complications developed in two patients (8 %): one micro-
perforation (i.e., not visible during endoscopy but revealed
by the post-procedural esophagram) and one case of
moderate bleeding. The micro-perforation was treated
conservatively by keeping the patient NPO and treated with
intravenous broad spectrum antibiotics and parenteral
nutrition. An esophagram carried out 7 days after the
procedure revealed a complete healing of the perforation,
and the patient was discharged the day after. The bleeding
was successfully stopped by using hemostatic forceps
(Coagrasper; Olympus, Tokyo, Japan). The patient did not
require blood transfusions. The patient was kept NPO and
under observation for 48 h and then discharged. Both
adverse events were graded as mild.

After the first treatment, there was a significant reduc-
tion in dysphagia (p < .01), regurgitation (p < .01) and
respiratory symptom scores (p < .01) (Table 4). Eleven
patients, despite improvement, had residual symptoms.
Among them, seven underwent further treatment session
resulting in symptom remission in all, and four declined
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Table 4 Symptom improvement after the first treatment for patients
with relapsing ZD

Score before Score after p
Dysphagia 2 (1, 0-3) 0 (0, 0-1) <.01
Regurgitation 2 (2,0-4) 0 (0, 0-1) <.01
Respiratory symptoms 0 (1,0-4) 0 (0, 0-2) <.01

further treatment (Table 5). The median number of treat-
ment sessions was 1 (IQR 0.25; range 1-3): symptom
remission was achieved in 21 patients (84 %), while four
(16 %) had a substantial symptom improvement: they were
able to have an almost free diet hence declined further
treatment. The median follow-up duration was 18 months
(IQR 29, range 6-58). Five patients had recurrence of
symptoms after flexible endoscopic treatment (median time
of recurrence 17 months, IQR 12, range 6-42), success-
fully treated with an additional treatment, without any
complications. The overall outcome of the procedure is
summarized in Fig. 1.

Comparison of outcomes between naive patient
and patients with recurring ZD

No differences were found in techniques used (p = .99) or
devices employed (p = .11) or follow-up durations
(p = .91) between patient groups. No significant differ-
ences were found in terms of rate of complications
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Table 5 Differences of outcome parameters between patient groups

Naive patients (n = 34) Patients with recurrences (n = 25) p value
Complications: n (%) 3 (8.8 %)* 2 (8 %) .99
Patients requiring >1 treatment: n (%) 6 (17.5 %) 7 (28 %) .36
Remission: n (%) 28 (82.3 %) 21 (84 %) .99
Relapses: n (%) 5 (14.7 %) 6 (24 %) .50

* One perforation and two moderate bleeding, all managed conservatively. Complications were graded as mild according to the classification by

Cotton et al.

Eligible patients
n=25

v

Treatment

Partial improvement Complete remission
n=11 n=14

Additional
Treatment(s)
n=7

v

Complete remission
n=7

\J l \J

Relapses Relapses Relapses
n= n=1 n=2

—

Additional
> Treatment
n=5

\

Complete remission
n=5

-

Fig. 1 Overall outcome of flexible endoscopic septum division in
patients relapsing from surgery or endoscopic stapling

(p = .99), patients requiring extra treatments (p = .36),
rate of remissions (p = .99) and rate of relapses (p = .50)
between patient groups (Table 6).

Table 6 Differences of outcome parameters between patient groups

Discussion

There is limited published evidence on the outcome of
treatment of ZD relapses after surgery and endoscopic
stapling. Studies on the outcome of surgery and/or rigid
endoscopic treatment for ZD relapses have been published
in the past (Table 7) [10-13, 26]. Both treatment options
appear to be safe and effective. However, data on either
follow-up or symptom relief are limited.

Flexible endoscopic treatment has, however, many sig-
nificant advantages in comparison with surgery and rigid
endoscopic treatment. It is minimally invasive, does not
require general anesthesia and can be repeated without
additional risks [15]. In addition, it is effective in treating
small diverticular pouches that may not be easily accessible
with surgical or and endoscopic stapling techniques.

This is the first series of patients treated with flexible
endoscopic septum division for relapsing symptoms after
ZD surgery or endoscopic stapling. All treated patients had
a significant symptom improvement, and complete symp-
tom relief was achieved in 84 % of them. The occurrence
of complication was relatively low, and no major, life
threatening complications occurred. During follow-up,
relapses occurred in five patients after a median of
17 months. All relapsing patients were successfully treated
with one additional treatment session and remained
symptom-free throughout the follow-up period.

The efficacy and safety profile of flexible endoscopic
septum division appear to be comparable between naive
and relapsing patients, with no significant differences in
terms of complications, symptom remission and relapses

Naive patients (n = 34) Patients with recurrences (n = 25) p value
Follow-up months: median (IQR, range) 18 (16, 6-50) 18 (29, 6-58) 91
Complications: n (%) 3 (8.8 %) 2 (8 %) .99
Patients requiring >1 treatment: n (%) 6 (17.5 %) 7 (28 %) .36
Remission: n (%) 28 (82.3 %) 21 (84 %) .99
Relapses: n (%) 5 (14.7 %) 6 (24 %) .50
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requiring additional treatment (Table 5). An interesting
observation was that patients who relapsed after surgery/
stapling required more flexible endotherapy sessions in
order to achieve symptom remission when compared with
naive patients, although this did not reach statistical sig-
nificance. This can be partially explained by the relatively
limited sample size, but another plausible explanation
could be that due to fibrosis and scarring from previous
treatment, persisting ZD may be more resilient to septum
division. Moreover, the limited follow-up duration could
have prevented us from detecting additional required
treatments in this subset of patients. The overall outcome
of the procedure was, however, good, and all relapses were
treated successfully. For these reasons, previous surgery
and/or endoscopic stapling should not be viewed as a
contraindication for flexible endoscopic septum division in
patients with ZD. Flexible endoscopic treatment of ZD
relapses after surgery can be accomplished without modi-
fying the technique. The presence of metallic staples in
patients relapsing after rigid endoscopic treatment requires
additional considerations: depending on the configuration
of the residual septum and on the positioning of the staples,
the incision (for either the single or the double technique)
can be performed medially to the staples (i.e., leaving them
in place). If there is a sizable portion of the septum below
the staples (i.e., 1 cm or more), the “stapled” portion of the
septum can be removed with the double-incision technique.
In any case, the presence of staples does not pose signifi-
cant issues when performing flexible endoscopic septum
division.

Our results are comparable with other series of patients
treated for ZD relapses with surgery and/or stapling in
terms of success, efficacy and safety alike [14, 16-20].
However, flexible endoscopy has significant advantages
over other treatment options: it is the least invasive option,
can be repeated in case of further relapses and does not
pose increased technical challenge in patients who under-
went surgery and/or endoscopic stapling beforehand.

In our series, we encountered no significant differences
of the size of the diverticular pouch between naive and
relapsing patients. This can be explained by the limited
sample size of our series, and another plausible explanation
could be the fact that patients previously treated with
endoscopic stapling accounted for the majority of relapsing
patients (68 %). On contrary to surgery, the core technique
of endoscopic stapling is the transection of the diverticular
septum; hence, there is no change in the actual size of the
diverticular pouch. Hence, patients relapsing after endo-
scopic stapling treatment are likely to have diverticular
pouches comparable, in terms of size, to naive patients.

The main limitations of our study are the limited sample
size and relatively short follow-up. The relatively limited
follow-up of our series could potentially have prevented
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the detection of additional relapses after flexible endo-
scopic treatment and of secondary relapses (i.e., further
relapses after a first relapse).

Conclusion

This is the first study with the largest number of patients to
evaluate flexible endoscopic treatment of ZD with recur-
rence after surgery and endoscopic stapling that also
compared the outcome with the naive patients (i.e., patients
that did not have previous treatments for ZD). Our results
clearly suggest that the flexible endotherapy is a safe,
feasible and efficient treatment in patient with recurrence
after surgery or rigid endoscopic stapling. Based on our
result and experience, we propose flexible endotherapy
should be considered as first line treatment in patients with
ZD who relapse after surgery. Larger prospective studies
with longer follow-ups are required to fully evaluate this
treatment option for patients with relapsing ZD.
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