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Abstract:

Background: Killian-Jamieson diverticulum (KJD) is a rare type of esophageal diverticulum that occurs in a specific area called
the Killian-Jamieson space. While surgery has been the conventional treatment for symptomatic KJD, minimally invasive endo-
scopic techniques, particularly Killian-Jamieson per-oral endoscopic myotomy (KJ-POEM), have emerged as an alternative. The
aim of the study is to evaluate the effectiveness and safety of K]-POEM in treating KJD.

Methods: This is an international, multicenter, retrospective study that included patients who underwent KJ-POEM for sym-
ptomatic KJD during the period between 10/16/2018 and 4/12/2023. The primary outcome was clinical success, defined as a
complete or near-complete resolution of symptoms (i.e., a post-procedure Kothari-Haber Score < 2).Secondary outcomes were
technical success (defined as successful completion of all procedural steps), rate and severity of adverse events, total procedure
duration, and symptom recurrence during follow-up.

Results: A total of 13 patients (mean age 65.23 years, 6 are female) with KJD, and a mean pre-procedure Kothari-Haber Score
of 6 (SD 2.16), underwent KJ-POEM across 10 participating centers. Clinical success and technical success were achieved in all
cases (100%) with a mean post-procedure Kothari-Haber Score of 0.91 (SD 0.99). There were no adverse events and no cases of
injury to the recurrent laryngeal nerve. The mean length of the hospital stay was 1.09 (SD 0.74) days. Mean follow up time was
9.41SD (10.07) months post-procedure. There was no post-procedure symptom recurrence in all patients.

Conclusion: KJ-POEM is a safe and effective alternative treatment option for symptomatic KJD with excellent short/mid-term
outcomes.
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BACKGROUND

Killian-Jamieson diverticulum (KJD) is a rare form of esophageal diverticulum
that occurs in a specific region of the esophagus known as the Killian-
Jamieson space. Unlike other types of esophageal diverticula, such as the
Zenker’s diverticula (ZD) which typically occur in the upper part of the
esophagus above the cricopharyngeal muscle, Killian-Jamieson diverticula
originate on the anterolateral wall of the cervical esophagus below the
cricopharyngeal muscle. Most patients with KJD are asymptomatic; however,
some patients may develop symptoms like those in ZD such as globus
sensation, halitosis, dysphagia, regurgitation, cough, epigastric pain, and
rarely hoarseness [1]. While surgical intervention has traditionally been the
mainstay of treatment for symptomatic Killian-Jamieson diverticula,
endoscopic techniques have emerged as a minimally invasive alternative.
Although per-oral endoscopic myotomy is an effective treatment for ZD (Z-
POEM), its role in the management of K|D (KJ-POEM) is not well defined.
There is limited published data on KJ-POEM for the treatment of KJD, with
only a few case reports/case series available in the literature [2-9]. Because
of the proximity of KJD to the recurrent laryngeal nerve, safety concerns
have been raised about KJ-POEM. The aim of this study is to assess the

efficacy and safety of KJ-POEM for the treatment of KJD.

METHODS



This is an international, multi-center, retrospective study that included 11
centers from six countries including Romania, Italy, Ecuador, Japan, India,
and the United States. The study was approved by individual institutional
review boards at all participating centers.

Patients who underwent KJ-POEM for symptomatic KJD between 10/16/2018
and 4/12/2023 were enrolled in the study. The diagnosis of K|D was based on
results of a barium swallow test and/or computerized tomography (CT) scan
that were confirmed endoscopically.

The patients’ symptoms were quantified using the Kothari-Haber Score. This
scoring system is mainly used for Zenker’s diverticulum (ZD) and is based on
seven parameters, including dysphagia, weight loss, regurgitation, halitosis,
cough, hoarseness, and pneumonia [10]. It ranges from a minimum of 0 and
a maximum of 16 points, with higher scores indicating more severe
symptoms. Patient dysphagia scores were collected from chart reviews of
clinical follow-ups.

Patients were identified using center-specific endoscopic or billing databases.
Electronic records were reviewed to capture the following variables:
demographic data, dysphagia score, additional symptoms (aspiration,
choking, halitosis, regurgitation, weight loss, and others), imaging findings,
prior surgical or endoscopic interventions, type of KJ-POEM technique used,
total procedure duration, clinical success, technical success, type of knife
and number of clips used, length of hospital stay, symptom recurrence at

follow-up, adverse events with severity graded according to the American



Society for Gastrointestinal Endoscopy (ASGE) lexicon [11], and follow-up
duration. None of the participants in this study have been included in

another publication.

KJ-POEM Technique

Informed consent was obtained from all patients before KJ-POEM was
performed. All KJ-POEMs were carried out by therapeutic endoscopists with
patients under deep sedation or general anesthesia. Most procedures were
done under general anesthesia instead of deep sedation to reduce the risk of
aspiration. Exceptionally, in some centers and certain cases, deep sedation
was done due to patient preference, mainly for those with very low
comorbidities. The gastroscope was advanced to the previously identified
location of the KJD in the patient’s esophagram or CT scan. Similar to the Z-
POEM technique, a submucosal bleb was created, and an incision was made
in the mucosal lining of the septum. Through the initial mucosal incision, the
submucosal fibers were dissected, and the endoscope entered the
submucosal space. Following submucosal tunneling on both sides of the
septum, the myotomy/septotomy was performed, and the septum that
separates the diverticulum and the esophageal proper was dissected down
to the base. A complete myotomy was performed extending beyond the
distal extent of the diverticulum to ensure complete dissection and prevent
recurrence. We identified the end point of myotomy when the muscular

septum thins to the expected esophageal muscle layer width.



Following the initial cut of the myotomy, a split between the diverticular and
esophageal muscles becomes apparent. The esophageal muscle is cut until
the diverticular muscle is completely incised. The precautions taken to avoid
leaks, perforation, and injury to surrounding structures, particularly the
recurrent laryngeal nerve, included frequent submucosal injection during
tunneling to assess methylene blue staining luminally at the base of the
diverticulum, gentle blunt dissection as the muscular septum thinned,
focused dissection at the base of the myotomy, slow and careful
tunneling/myotomy, and avoiding tunneling/myotomy beyond the bottom of
the diverticulum.Finally, the mucosal incision was closed with through-the-
scope clips (Figure 1A-E).

The approach involves a longitudinal incision along the septum, followed by
diverticulum tunnel dissection and myotomy. The differences, as mentioned
in the above question, include extra-luminal inspection during tunnel
injection and dissection. In Z-POEM, dissections are performed slightly
further down compared to KJ-POEM to avoid potential recurrent laryngeal
nerve injury, which can make KJ-POEM more challenging. Using a smaller
diameter cap and occasionally employing underwater tunneling might help
overcome some of these challenges. They have the same technique. The
only differences are the different location of diverticula and septum, and the
theoretical risk of recurrent laryngeal nerve injury.

Post-procedure, the patients were admitted to the hospital and kept nil per

os (NPO) overnight. On post-operative day 1, a barium esophagram was
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performed as a routine test to make sure no leak was detected. The patients
were then started on a soft diet and treated with oral antibiotics for a couple
of days. The patients were kept on a soft diet for 1-2 weeks before starting a
normal diet. Follow up appointments were made 2-4 weeks post-procedure
to assess the patients’ clinical response and to evaluate for any potential
delayed adverse events.

Outcomes

The primary outcome was clinical success (defined as a complete or near-
complete resolution of symptoms (i.e., a post-procedure Kothari-Haber Score
< 2). Patients who did not achieve clinical success at follow-up were
considered to have “clinical failure.” Patients who attained clinical success at
the initial follow-up visit but had recurrence of symptoms at later visits were
classified as having “clinical recurrence.” Secondary outcomes included
technical success (defined as successful completion of all procedural steps),
rate and severity of adverse events (per ASGE lexicon) [11], total procedure

duration, and symptom recurrence during follow-up.

Statistical Analysis

Continuous variables are presented as the mean (SD). Categorical data are
presented as number (percent). The dysphagia score was analyzed as a
continuous variable. Paired student’'s t test was used to compare pre- and

post-procedure results. P-value of <0.05 was considered statistically



significant. All statistical analyses were conducted using STATA version 18.0

(StataCorp LLC, College Station, TX, USA).

RESULTS

A total of 13 patients (mean age 65.23 [SD 11.41] years; 6 females)
underwent KJ-POEM during the study period (Table 1). The most common
presenting symptoms at the time of diagnosis were dysphagia (n=13,100%)
and regurgitation (n=13,100%). Mean duration of symptoms was 3.30 (SD
2.69) years. Mean Kothari-Haber score at baseline was 6 (SD 2.16). None of
the patients had prior treatment for esophageal diverticulum or a history of
antiplatelet therapy. American Society of Anesthesiologists (ASA) physical
status classification of the patients ranged from | to Ill. Mean ASA score was
1.0 (SD 0.57). The mean size of the diverticula was 21.68 mm (SD 9.61).

A total of 8 patients (61.54%) underwent over-the-septum diverticulotomy,
while 5 patients (38.46%) underwent proximal submucosal tunneling
diverticulotomy. The mean total procedure time was 42.92 (SD 21.78)
minutes. The mean number of clips used for mucosal closure was 4 (SD
1.58). The most common type of knife used was triangular tip knife

(Olympus; Tokyo, Japan) in 6 (46.15%) patients.

Primary and Secondary Outcomes
Clinical and technical success was achieved in all (100%) cases with a mean

post-procedure Kothari-Haber Score of 0.91 (SD 0.99). There was a



significant reduction in the Kothari-Haber Score after KJ-POEM (p<0.001;
Table 2; Figure 2). There were no adverse events and no cases of injury to
the recurrent laryngeal nerve. The mean length of hospital stay was 1.09 (SD
0.74) days. Mean follow up time was 9.41 SD (10.07) months post-procedure.

There was no post-procedure symptom recurrence in all patients.

DISCUSSION

Because of the rarity of the condition and limited number of reported cases,
the optimal management of KJD has not been adequately reported.
Currently, available endoscopic techniques include Direct Septotomy [6,7],
tunneling diverticulotomy (tunnel starting in the hypopharynx proximal to
the septum of the diverticulum) [5,6,7], and ultra-short tunnel technique
(tunnel at the septum of the diverticulum) [12].

One retrospective review by Modayi et al. examined the outcomes and
complication rates of direct and tunneling diverticulotomy (with
hypopharyngeal tunnel or ultra-short tunnel) in 13 patients with K|D [12].
Results showed a 92% (12/13) clinical success rate with complete symptom
resolution. They reported no incidence of bleeding, mediastinitis, or sign of
Recurrent Laryngeal Nerve (RLN) injury. In 2019, Haddad et al. reported a
literature review of 68 KJD cases, of which only 10 had an endoscopic
procedure. The endoscopic approaches compromised a variety of techniques
such as flexible endoscopic diverticulotomy and rigid endoscopic laser

diverticulotomy. Of the 10 endoscopic procedures, 2 cases of recurrence
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were reported. One was managed with transcervical surgery and the other
with repeat endoscopic surgery [13].

More recently, there have been published case reports on the efficacy of
endoscopic management of KJD, particularly KJ-POEM [2-9]. All the case
reports showed promising clinical outcomes with no complications. Our study
shows similar safety and efficacy results of KJ-POEM, with a clinical success
rate of 100% and no reports of symptom recurrence. There were only 2
reports of remaining diverticula after KJPOEM, both asymptomatic. There
were no moderate or severe adverse events.

The retrospective observations presented in this study carry some expected
limitations. Being a multicenter study, there is an inherent variability in
techniques and follow-up protocols across multiple centers/providers. The
sample size was also relatively small, attributed to the infrequent incidence
of symptomatic KJD and the novelty of K|JPOEM procedure.

Even though endoscopic approach was historically avoided due to concern
for RLN injury [14-21], KJ]-POEM has gained significant traction in recent
times [22-24]. K]-POEM appears to be promising as a novel therapeutic
avenue for managing KJD. This study cohort includes more direct septotomy
- KJ-POEM case experiences compared to other studies, which stands out as
a notable strength of this investigation.

In conclusion, this study suggests that KJ-POEM is a safe and effective
alternative treatment option for symptomatic KJD with excellent long-term

outcomes and minimal symptom recurrence. Further prospective studies



involving larger patient cohorts and longer follow-up periods are warranted
to comprehensively assess its long-term effectiveness in comparison to other

treatment modalities.
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Table 1. Baseline, procedural details and post-procedure KJ-POEM outcomes

Baseline characteristics n=13

Age, mean (SD), years 65.23(11.41)
Female sex, n (%) 6 (46.15)
ASA PS classification (I/II/III), n 2/9/2

Prior Treatment, n (%) 0(0)
Symptom duration, mean (SD), years 3.30 (2.69)
Size of Diverticulum, mean (SD), mms 21.68(9.61)
Position (left/ right/ mid), n 6/4/3"

Pre-procedure Kothari Haber score, mean (SD) 6 (2.16)

Procedure characteristics

Technical success, n (%) 13 (100%)
KJ-POEM Technique, (n, %)

Direct Septotomy 8(61.54%)
Tunnel starting in hypopharynx 0 (0)
Tunnel starting at septum 5(38.46)
Length of Tunnel/ Septotomy, mean (SD), cm 2.11 (1.19)
Number of clips used, mean (SD) 4 (1.58)

Total procedure duration, mean (SD), minutes 42.92(21.78)
Type of knife used, (n, %)

T-type Hybrid Knife 6(46.15)

I-Type Hybrid Knife 4 (30.76)
Triangular Tip Knife 3(23.07)
Intraprocedural adverse events, n (%) 0(0)

Post-procedure outcomes

Length of hospital stay, mean (SD), days 1.09 (0.74))
Delayed (< 30 days after the procedure) adverse  0(0)

events, n (%)

Post-procedure Kothari Haber score, mean (SD)  0.91(0.99)

Length of Post-procedure NPO time, mean 19.07 (8.02)
(SD), hours

Clinical success (number, %) 13 (100)
Follow-up period, mean (SD), months 9.41(10.07)

Table 2. Pre and post-KJ-POEM Kothari-Haber Score

Variable Pre-KJ-POEM, Post-KJ-POEM, p-value
Mean (SD) Mean (SD)
Kothari Haber score 6 (2.16) 0.91(0.99) <0.001

e One patient had bilateral diverticula, one on left, and one on right side.

Figure Legend



Figure 1. Killian-Jamieson peroral endoscopic myotomy (KJ-POEM) technique. A) Submucosal
injection is performed over the septum. B) Mucosal incision is performed (along the blue dashed
line). C) Submucosal tunneling is performed until the septum is reached, and the septum is
completely exposed as submucosal dissection is carried out on either side of the septum. D)
Complete myotomy; E) Mucosal closure using through-the-scope clips.

Figure 2. Pre and post-procedure Kothari-Haber Scores.
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