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ABSTRACT

Introduction: Endoscopic staple-assisted diverticulostomy
(ESD) is generally accepted as the preferred treatment
option for patients with Zenker’s diverticulum (ZD).
However, anatomical factors may preclude the use of
ESD in certain patients. In recent years, the harmonic

scalpel has been introduced as an alternative device for
endoscopic management of ZD, which may be useful in
certain cases where diverticulum anatomy prevents the use
of ESD. This review aims to assess the efficacy and safety
of endoscopic ZD repair using the harmonic scalpel,
including comparative analysis of the harmonic and staple-
assisted approaches in terms of their surgical outcomes.

Conclusion: Most studies support the use of the
harmonic scalpel as a safe and effective treatment option
for ZD. Although the harmonic-assisted technique
may not replace ESD as the initial treatment of choice
for ZD, it may serve as a useful adjunct to treatment in
selected cases. However, given the low quality of evidence
and concerns regarding treatment complications, large
prospective randomised trials comparing the harmonic
and staple-assisted techniques are necessary in order to
determine whether the harmonic scalpel is truly a viable
option for endoscopic ZD management.

INTRODUCTION

Zenker’s diverticulum (ZD), also known as a
pharyngoesophageal diverticulum or pharyngeal pouch,
is a sac-like outpouching of mucosa and submucosa
through Killian’s dehiscence, a triangular area of muscular
weakness situated between the thyropharyngeus and
cricopharyngeus muscles (Figure 1)."* ZD is a rare
condition with an estimated incidence of 2 per 100,000
people per year in the United Kingdom, and typically
affects older individuals during their seventh or eighth
decade of life.* Furthermore, it is twice as common in
males and is the most common type of diverticulum
affecting the upper gastrointestinal tract.” ¢

Aetiology and pathophysiology of ZD

Although the pathophysiology of ZD is not fully
understood, a popular theory is that ZD arises due to
impaired relaxation and spasm of the cricopharyngeus
muscle, which in turn causes a rise in pressure within
the hypopharynx.? 7 When a patient swallows, the
resultant “pulsion” pressure causes herniation of the
hypopharyngeal mucosa through the path of least
resistance (Killian’s dehiscence) and eventually leads
to diverticulum formation.> ® Gastroesophageal reflux
disease may be implicated in the pathogenesis of ZD
by causing scarring and uncoordinated relaxation of the
cricopharyngeus muscle.”?
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Figure 1: Lateral view of the pharynx illustrating Killian’s
dehiscence.?

Clinical presentation

Despite being relatively uncommon, ZD has the potential
to cause significant morbidity in affected individuals due to
entrapment of ingested food in the pouch.? Symptoms may
include progressive oropharyngeal dysphagia, weight loss,
malnutrition, halitosis, pulmonary aspiration and food
regurgitation.”* ZD may even give rise to potentially life-
threatening aspiration pneumonia or, rarely, squamous
cell carcinoma within the diverticulum."'° In light of these
facts, the need for prompt detection and management of
symptomatic ZD is crucial.

Diagnosis and treatment

ZD may be diagnosed based on the patient’s history,
although a barium swallow study is typically performed for
confirmation (Figure 2).>7 Following diagnosis, surgery
is carried out to eliminate the reservoir that collects
food and to release the dysfunctional cricopharyngeus
muscle.” Surgeons traditionally favoured a transcervical
approach for the management of ZD, involving either
diverticuloplexy (Figure 3), diverticulectomy (Figure 4),
diverticular inversion (all with or without cricopharyngeal
myotomy) or myotomy alone.> ' However, less invasive
endoscopic procedures have grown in popularity in recent
decades due to their benefits of shorter operative time,
reduced risk of serious complications, faster resumption of
oral intake and shorter stay in hospital.> !> These advantages
are particularly important given that ZD predominantly
affects elderly individuals who may be poor candidates
for open surgery.” '* Consequently, endoscopic repair has
become the preferred treatment option for ZD."
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Figure 2: Barium swallow study showing a Zenker’s diverticulum
A: anterior-posterior view; B: lateral view!

Transoral endoscopic techniques are used to divide
the common wall between the diverticulum sac and the
oesophagus, within which the cricopharyngeus muscle
is contained, and aim to create an overflow from the
diverticulum to the oesophagus, thereby preventing food
entrapment and relieving the zone of functional stenosis
caused by the cricopharyngeus muscle (Figure 5).>7 Since
the first description of endoscopic ZD repair in 1917,
numerous modifications have been made to the approach

Figure 4:
Diverticulectomy'¢

Figure 3:
Diverticuloplexy'

in attempts to improve the technique and minimise patient
morbidity and mortality.> '* Notable examples include the
use of electrocautery, carbon dioxide (CO2) laser and
a stapling device as methods for dividing the common
wall between the oesophagus and diverticulum.'”** More
recently, flexible endoscopic diverticulotomy has been
introduced as a potential alternative to rigid endoscopy
for patients who possess kyphotic spines or who cannot
tolerate general anaesthesia.>

(A

Figure 5:

Tllustration of the
endoscopic approach to
Zenker’s diverticulum
therapy

A: Proximal luminal view
of Zenker’s diverticulum,
with the common wall
separating the diverticulum
from the oesophagus;

B: Post-treatment, the
common wall has been
divided, creating a
common cavity between

the diverticulum and
oesophagus;

C: Lateral view of the neck
prior to treatment;

D: Lateral view of the neck
after treatment®*
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Despite a lack of evidence from high-quality
randomised trials demonstrating the superiority of
one technique over another, endoscopic staple-assisted
diverticulostomy (ESD) is generally considered to
be the treatment of choice for ZD, with numerous
studies demonstrating its safety and efficacy relative
to other surgical techniques and 83% of UK surgeons
regarding it as first choice treatment of ZD.?*?’ The key
advantage of the stapling device is that it seals the edges
of the cricopharyngeal myotomy with staples, thereby
reducing the risk of pharyngeal leakage and subsequent
mediastinitis.*’

As with many surgical interventions however, ESD is
not without limitations. Obtaining adequate exposure of
the diverticulum can be a significant issue in patients with
unfavourable anatomy, such as those with retrognathia or
rigid cervical kyphosis, and is a notable cause of treatment
failure.?® ? Moreover, smaller diverticula (<2cm) may not
be amenable to ESD because the stapling device cannot
cut the small common wall at its distil tip (Figure 6),
resulting in incomplete cricopharyngeal myotomy and a
residual pouch being left behind.” '*3* This may lead to
persistent symptoms or an increased risk of diverticulum
recurrence’ *!l. Alternative approaches for dividing the
common wall of small diverticula include the CO2 laser
and electrocautery. However, these devices risk thermal
damage to surrounding tissue and do not seal the mucosal
edges following myotomy, thus increasing the risk of
complications and post-operative pain.’-!

Figure 6: A: Harmonic scalpel; B: stapling device (the white
bracket highlights the distil portion of the stapling devise which
does not cut)'*

More recently, the harmonic scalpel has been introduced
as an alternative device for performing endoscopic
diverticulostomies.” This instrument uses ultrasonic
mechanical energy to simultaneously cut and coagulate
tissues with minimal spread of thermal energy to adjacent
tissues.” By causing protein denaturation, blood vessels
are sealed and tamponaded, thereby providing effective
haemostasis.> *' The harmonic scalpel was traditionally
used in laparoscopic surgery, but is increasingly being
utilised by surgeons in other disciplines and has shown
to be effective in neck dissections, thyroidectomies,
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parotidectomies, and now Zenker’s diverticulostomies.” *?

Evidence suggests that the harmonic scalpel can effectively
treat small diverticula (<2cm) due to its smaller diameter
and its ability to cut at the distil tip (Figure 6).>'* Although
a number of studies” '**!:*? have evaluated the efficacy of
“endoscopic harmonic diverticulostomy” (EHD), there
does not yet appear to be a critical review of the overall
literature.

Aims

"This study aims to assess the efficacy and safety of EHD
by means of a structured review of the relevant literature,
including comparative analysis of the harmonic-
and staple-assisted approaches for treatment of ZD.
Subsequently, the practical implications of these findings
on ZD management will be explored.

METHODOLOGY

Articles relevant to this review were systematically
identified from PubMed, Scopus and Web of Science.
Further details regarding the search strategy and study
selection are provided in Appendix 1.

RESULTS

A total of 195 records were initially identified from the
literature search (Appendix 1, Table 1), 167 of which were
retained for analysis following the removal of duplicates.
All titles and abstracts were subsequently reviewed and a
total of 12 studies were found to be potentially relevant
based on the inclusion and exclusion criteria (Appendix
1 Table 2). Finally, upon reading the full text of these
remaining articles, 5 studies met the inclusion criteria and
hence were included in this review.” !+ 3133

All 5 studies analysed the use of the harmonic scalpel
for endoscopic treatment of ZD in symptomatic patients,
with two studies specifically comparing the surgical
outcomes of EHD and ESD.? % A total of 150 patients
were treated across all studies, 81 of which were treated
with EHD, and all endoscopic procedures were carried
out under general anaesthesia. In 4 studies, EHD was
performed with rigid endoscopy using a Weerda bivalve
diverticuloscope.” *31:32 Conversely, one study performed
EHD using flexible endoscopy and a soft diverticuloscope.*
Fourteen complications were found to be associated with
EHD across all papers (Table 1). Moreover, numerous
outcome measures were not reported by the majority of
studies (Appendices 2 and 3). Further information from
each paper is summarised below and in Appendices 2 and 3.

Fama et al. (2009)

Fama et al.” published the first series to assess the use of
EHD forZD repairin symptomatic patients. Thisinvolved
a retrospective analysis of 25 patients who were treated
between March 2007 and August 2008. The harmonic
scalpel was used to divide the common diverticular wall
down to the inferior aspect of the pharyngeal pouch. Five
individuals were initially treated with ESD, but because
of a residual common wall between the diverticulum and
oesophagus, surgery was completed using the harmonic
scalpel.
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Complication Number of | Percentage
patients

Chest pain 4 4.9

Pharyngeal leak 3 3.7

Recurrence 3 3.7

Subcutaneous emphysema | 2 2.5

Aspiration pneumonia 1 1.2

NSTEMI 1 1.2

Overall morbidity 14 17.3

Mortality 0 0

Table 1: Complications associated with endoscopic harmonic
diverticulostomy NSTEMI = non-ST elevation myocardial
infarction

Although all patients were reportedly treated
successfully and safely with EHD, five individuals (20%)
developed complications postoperatively and one patient
(4%)developedarecurrentdiverticulum atfollow upwhich
had to be treated with open surgery (Appendix 2). Most of
the complications were attributed to the comorbidities of
the elderly participants, rather than the surgical procedure
itself, and no patients died or suffered from haemorrhage,
infection or mediastinitis. Furthermore, figures relating
to the duration of surgery and time to resumption of oral
intake were not explicitly reported (Appendix 2), although
the authors did comment that “duration of surgery with
the harmonic scalpel is similar to that of other endoscopic
techniques” and that 80% of patients were tolerating a
liquid diet the day after surgery.

Sharp et al. (2009)

Sharp et al.’! performed a non-randomised retrospective
study comparing EHD and ESD for treatment of ZD.
Overall, 20 patients were treated with EHD, 28 patients
with ESD, and 2 patients were treated using both
techniques. The decision to use a stapling device or
harmonic scalpel was made by the senior author at the
time of surgery and was based upon device availability and
diverticulum size. Diverticula which were not amenable to
ESD were treated using the harmonic scalpel.

Across all groups, 88% of patients reported complete
resolution of their symptoms postoperatively. However,
the authors made no explicit comments concerning the
recovery rate within each treatment group (Appendix 3).
In terms of complication rates, the difference between
groups was not found to be statistically significant
(P<0.38), although the authors did suggest that this
difference may have become significant had their study
sample size been doubled, with fewer complications
being seen in the EHD group. Diverticulum size was a
potential confounding factor in their study, with the
average diverticulum size being significantly smaller in
the EHD group versus the ESD group (P<0.0017) and
no complications being associated with diverticula <2cm.
Consequently, diverticulum size may have accounted for
the lower complication rate in the EHD group, rather
than the harmonic scalpel itself (Appendix 3).
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May et al. (2011)

More recently, May et al.!* carried out a retrospective
series which described the use of EHD for ZD repair in
7 patients who could not undergo ESD for anatomical
reasons. After surgery, patients were followed up for an
average of 4 months and all reported complete resolution
of their symptoms at the last follow-up. Each patient was
tolerating a regular oral diet without any complications.
The authors concluded that EHD was a safe and effective
treatment option for ZD based on the favourable results
demonstrated by this technique (Appendix 2).

Hondo et al. (2011)

Hondo et al.*conducted a prospective case series to
assess the feasibility and efficacy of EHD in 5 patients
with ZD. All EHD procedures were performed by a
single endoscopist using flexible endoscopy and a soft
diverticuloscope (Figures 7 and 8). Furthermore, a
blinded research assistant assessed patients’ symptoms
before and after EHD by means of a dysphagia scoring
system (Table 2).

EHD using a soft diverticuloscope was concluded to
be a feasible and effective approach given that all patients
demonstrated improvement in their dysphagia scores
following treatment, without any major complications.
However, one patient (20%) with recurrent symptoms
required a second treatment session to complete dissection
of the diverticular common wall (Appendix 2). The authors
also commented that a technically challenging aspect of
the endoscopic procedure related to the positioning of the
soft diverticuloscope.

Severity of dysphagia Score
No dysphagia 0
Dysphagia for solids I
Dysphagia for semisolids II
Dysphagia for liquids I
Dysphagia with inability to swallow saliva v

Table 2: Dysphagia scoring system used by Hondo et al.*

Figure 7: Soft diverticuloscope®?

Morecambe Bay Medical Journal 267



Harmonic scalpel for endoscopic treatment of Zenker’s diverticulum Nadim Khadem, Shadaba Ahmed

Figure 8: Endoscopic harmonic diverticulostomy using a flexible
endoscope and soft diverticuloscope®®

Whited et al. (2012)

Most recently, Whited et al.*> performed a non-
randomised retrospective study comparing the surgical
outcomes of EHD and ESD in a cohort of 65 patients with
ZD. Of all participants, 24 were allocated to the EHD
group in a “consecutive chronological” fashion rather
than being based on characteristics such as diverticulum
size or symptoms. This was the only study to report the
use of sutures for retraction of the diverticular common
wall prior to surgical incision (Figure 9).

Baseline comparison of treatment groups revealed no
significant difference between them in terms of average
participant age (P=0.09) or diverticulum size (P=0.44).
However, postoperative complication rates were found
to be significantly higher in the EHD group compared to
the ESD group (P=0.044). None of these complications
were associated with diverticula <2cm and there were
no complications of haemorrhage, mediastinitis or death
(Appendices 2 and 3).

“1
“D | .I

DISCUSSION

This literature review has highlighted that there are a
growing number of studies describing the use of the
harmonic scalpel for endoscopic ZD repair. However,
there are significant methodological differences between
papers and inconsistent reporting of results across all
studies (Appendix 2), making comparative analysis
challenging.

Safety and efficacy of EHD

Initial reports appear to support the use of EHD as a
potential treatment option for ZD (either via Weerda
or soft diverticuloscope) based on the favourable results
demonstrated by this technique, including high recovery
rates (80-100%), low recurrence rates (0-20%) and no
mortalities (Appendix 2). Furthermore, 3 studies’” ' 3!
demonstrated that EHD could be successfully performed
in situations where ESD had failed, such as in patients
with small diverticula or unfavourable anatomy. In terms
of complication rates however, the overall evidence
is less promising. Although 3 papers' 3 # reported
minimal complications with EHD, the evidence from
larger studies” ¥ suggests that EHD complication
rates are closer to 20%, which is comparatively higher
than the complication rates reported by studies using
other endoscopic approaches in the wider literature.’
Nevertheless, no major complications of haemorrhage,
infection or mediastinitis were identified across the 5
studies (Table 1) and no complications were associated
with diverticula <2cm. Moreover, the low recurrence
rates reported by 4 studies’ '*3% 33 may just reflect a lack of
long-term follow-up of patients, with the longest reported
follow-up duration only being 10.3 months on average
(Appendix 2). As such, this highlights the need for more
long-term follow-up studies.

It is difficult to make reliable conclusions regarding
the duration of surgery, length of hospitalisation (LOH)
and time to resumption of oral intake for patients
treated with EHD as these outcome measures were not
consistently reported within the literature, if at all, and all
studies used different protocols dictating intraoperative
and postoperative management of patients. However,
the limited available evidence suggests that “duration of
surgery with the harmonic scalpel is similar to that of

Figure 9: A: placement of retraction sutures in the proximal common diverticulum wall; B: endoscopic photograph of sutures in place**
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other endoscopic techniques”,” with the longest reported
operative time being 35.1 minutes on average (Appendix
2). Furthermore, patients are likely to remain hospitalised
for a short duration postoperatively, with the longest
reported duration being 1.9 days on average (Appendix 2).
In terms of the time taken for patients to resume an oral diet
following EHD, the only study to provide explicit figures
found that patients were nil by mouth for an average of 7.6
days."* However, this result was likely influenced by the
protocol used in the study, which specified that patients
must be kept on nasogastric feeding postoperatively until
their first follow-up appointment. This limits the external
validity of the finding as other studies did not adopt similar
protocols. In light of the limited evidence, future studies
should clearly report all outcome measures pertaining
to EHD treatment, and attempts should be made to
standardise intraoperative and postoperative care to allow
for more effective comparative analysis between studies,
although the latter suggestion may be impractical given
that there is currently no universally accepted standard for

ZD management.'!

EHD versus ESD

Of the two studies®!3? which directly compared EHD and
ESD, a considerable amount of information concerning
the treatment outcomes was not provided, as previously
mentioned (Appendix 3). Consequently, EHD and ESD
could only be adequately compared in terms of their
complication rates, recurrence rates and LOH.

Regarding complication rates, Sharp et al.’! reported
no significant difference between techniques. However,
their study was limited by patient selection bias and
the impact of confounding variables, most notably
diverticulum size. For this reason, the authors concluded
that postoperative complications were more likely due
to the size of the diverticulum rather than the surgical
equipment used in their study. Whited et al.,*> on the
other hand, found a significantly higher complication rate
in the EHD group versus the ESD group. This finding
appears to be more reliable given that both treatment
groups were comparable in terms of baseline characteristics
(diverticulum size and age), thereby reducing the risk of
bias due to confounding variables (Appendix 3). However,
the results of Whited et al. may have been influenced by
other factors such as the expertise of the operating surgeon
and the learning curve associated with novel application
of EHD.

With regards to LOH and recurrence rates, the
short-term results of Whited et al.*? suggest minimal
discrepancies between EHD and ESD (Appendix 3).
In light of the overall evidence from their study, large
prospective randomised trials are warranted to validate
these findings and to determine long-term patient
outcomes.

Practical implications for ZD management

Although EHD may not replace ESD as the first choice
treatment for ZD, the evidence from this literature review
suggests that the harmonic scalpel could be a useful
alternative in cases where diverticulum anatomy precludes
ESD, such as diverticula <2cm, or serve as an adjunct
to treatment in the case of larger diverticula where the
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stapling device cannot completely incise the diverticular
common wall. Thus, combining the techniques of ESD and
EHD in selected patients may serve to improve treatment
efficacy and safety, with division of the diverticular
common wall initially being performed using the stapling
device and subsequently completed with the harmonic
scalpel.’! However, in light of recent concerns regarding
EHD-associated complications, alternative options may
be more feasible for treatment of diverticula <2cm, such
as the use of retraction sutures** and modifications to the
stapling device.*

Despite the potential advantages offered by the
harmonic scalpel, patients undergoing ZD repair must
still be appropriate candidates for transoral rigid
endoscopy, with sufficient oral cavity opening and cervical
hyperextension.” For those who do not meet these
criteria, flexible endoscopy or open surgery may serve as
suitable alternatives.” Ultimately, surgeons should use the
approach which they feel most confident with, but this
literature review suggests that the harmonic scalpel is a
useful option.

Further limitations of the literature

The quality of evidence from this review is limited by
the fact that most included studies adopted retrospective
study designs with small sample sizes, and no randomised
comparative trials were identified. This further emphasises
the need for large-scale randomised comparative studies.

Finally, the use of EHD with flexible endoscopy in
Hondo et al.s study*® appears somewhat counterintuitive
given that their endoscopic protocol required patients
to be placed under general anaesthesia with neck
hyperextension (Figure 8). Consequently, this negates
the benefits offered by flexible endoscopy. Given the
difficulties encountered by the group with positioning
of the soft diverticuloscope and the limited advantages
offered by flexible endoscopy in this situation, the use of
EHD with rigid endoscopy appears to be the more logical
approach for ZD management.

CONCLUSION

Despite methodological discrepancies and inconsistent
reporting of information within the literature, most
studies support the use of EHD for ZD repair based on
the favourable results demonstrated by this technique,
including high recovery rates, low recurrence rates and
no mortalities. Practically speaking, the harmonic scalpel
may be useful for the treatment of diverticula <2cm and
may serve as a useful adjunct to endoscopic ZD repair in
situations where the stapling device cannot completely
incise the diverticular common wall. However, much of
the supporting evidence comes from small, retrospective
studies with short follow-up periods, and the largest
study comparing EHD and ESD found complication

rates to be significantly higher in patients treated with
EHD. Consequently, large prospective randomised trials
comparing EHD and ESD are warranted in order to
determine whether the harmonic scalpel is truly a viable
option for endoscopic ZD management.
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APPENDICES

Appendix 1: Methods

Search strategy

The electronic databases, PubMed, Scopus and Web of
Science, were systematically searched in February 2017
to identify peer-reviewed articles which assessed the
efficacy and safety of EHD for ZD repair in symptomatic
patients, including comparative studies. An initial analysis
of the literature concerning Zenker’s diverticulum
and the harmonic scalpel indicated that the chosen
search terms (Appendix 1 Table 1) were most relevant
and commonly used within articles. Additionally, the
reference lists of relevant papers were inspected to ensure
comprehensiveness of the literature search.

Data extraction

Upon selection of relevant articles, the following
parameters were extracted from each study to allow for
comparative analysis: study design, number of participants,
average age of participants, average diverticulum size,
choice of diverticuloscope, average follow-up time,
routine use of perioperative antibiotics, average operative
time, average time to resumption of oral intake, recovery
rate, complication rate, mortality rate and recurrence rate.
A ‘recovery’ was defined as complete or partial resolution
of ZD-associated symptoms following one endoscopic
treatment session.

Correspondence to:

Shadaba.Ahmed@mbht.nhs.uk,

Number of results

Set | Search Phrase PubMed | Scopus

Web of Science

#1 | “Zenker’s diverticulum”
OR “Zenker diverticulum”
OR “Zenker’s diverticula”
OR “Zenker diverticula”
OR “Pharyngeal pouch”
OR “Pharyngoesophageal
diverticulum” OR
“Cricopharyngeal
diverticulum” OR
“Hypopharyngeal
diverticulum”

1,765 5,133

1,306

#2 “Harmonic” OR
“Ultracision” OR
“Ultrasonic” OR
“Ultrasonographic”

106,940  [1,262,221

346,725

#3 | #1 AND #2 15 176

18

#4 | Search limited to articles 14 165

published in English

16

Appendix 1 Table 1: Results from literature search

Autumn 2017

Morecambe Bay Medical Journal

271



Awolso[nonIoarp paisisse-a[dels ordoosopus = (JSH ‘AT0ISO[NONIATP paistsse-druourrey] dtdoosopus = (TH ‘partodarzou = YN ‘vonesteardsoy jo (asud] = HO'T
HO'T pue a3eaut [e1o jo uondumsar 03 awn Junedrp sjoooloxd pey sorpmg , ‘sdnoid yusunea fenprarpur 1oy papraoid jou ee(J g

(soypeoxdde pasisse-a[ders pue -oruowrrey s palean syuaned 10§ erep Surpniour) sarpms aaneredurod jo Arewruing :¢ xipuaddy

++0°0=d 2090 t'0=d 60°0=d
‘dsd aaperedurod
+'0dsd 88t :dsd 89°¢ :dsd LL:ASYd I¥:ASH | anaadsonas (€100
10 poasruopues e
Ut 'dHd 0 §T:aHA AN 7N ‘dHd IN ON AN EPI9M YO ¢ AdHA 89 :dHA v :dHA “UoN paaYM
8¢€°0>d L100°0>d ¢:dsdtdH4a
aaneredurod
6'L1:dSd - (s3y00m 6'C:dsd 87:SH | 2andadsonar
@0 -1 28uer) QSTWIOPUE.T ( )
'L . posttuiop 600T
AN 0 §:aHd §88 AN| AN Sk AN epIo I'c:and §T69 07 :dHd -uoN | ‘e 30 dieyg
(sep) (urur)
aye3ut [e10 Jo sum uoneInp syuedonred
(%) (%) (%) x| (%) 9orer| uondumsax| (sdep)| sanerado | sonoiqnue | dn-mofjoy (wo) 9718 jo o3e| syuedonied
9381 90ULLINDAY | 93ex AjIferroly | wonesrdwo)) [ A1aa009y oyouny,| HOT| oSeroay Joosn | o5eroay| 9dooso[nONILAI(] | WNNONISAL a8eroay | Jo soquny [ uSisop Apmig| 9dUAIYIY
s)nsay SPOIdA somqdesdoura(q

WOISOTNONISATP paisisse-a[dels ordoosopus = (JSH ‘ATI0ISO[NONIATP paistsse-druourrey] drdoosopus = (TH ‘partodarjou = YN ‘uonesteardsoy jo asud] = HO'T
HO'T pue 23eaut [e10 jo uondwnsal 03 dwn SupedIp sjodojoxd pey sOIpmS, ‘pmas 9Y3 WoIj PIPRIXD AI1oM (WD 7>) B[OONISAIP [[EWS,

(Awoisononaarp sruourrey dordodsopus PIM parean syuaned 1o eep Surpnpour A[uo) sarpmis papnjout jo Arewrwng :g xipuaddy

Harmonic scalpel for endoscopic treatment of Zenker’s diverticulum Nadim Khadem, Shadaba Ahmed

aanereduwod
aanoadsonax
140 pasfuropue; (z100)
ot 0 s AN R AN oN AN epraay s 89 +z -uoN | 139 paargp
adoosononaarp SILIOS A5ED (1102
0z 0 0 08 pUN| N ey sk AN yos € 969 ¢|  oanoadsorq| e opuopy
. . (g-1 28uer) SOLIOS 9SBY) (1102
0 0 0 001 vt 90l I'se AN|  spuowt epIoop| AN 9’5t L| sapoadsonay | fead ey
aanereduod
(sy09m aandadsonoar
-1 28uex) pastwopues (6000)
AN 0 s AN pUN| o UN N sk AN epraa Iz AN 0z -uoN | fe 9 daeyg
SOLIAS 9S8 (6000
¥ 0 07 00T AIN €l AN AN | sypuont €01 EPI9M IN 9L S| oandodsonay | [e3d purey
(s4ep) (urum)
9yelUl [BIO0 JO (s&ep) swn uopeinp (o) oz1s | syuedonaed
(%) @3ex| (%) drex (%) ?1ex| (%) ore1| uvonduwnsax HOT| ?anexado | sonoiqnue dn-mofjoy WNNORIIALIP jo o8e| syuedpnied
2oudLMOaY | Aiertofy | uonesrduwo)) | A1aa000y oyouwn] | oSeray| oSeroay Joasn aSexoay | 2dodso[noniaAl(f aferaay aSeroay | jo roquun) | uSisop Apmig| odudIAyOY
synsoy SPOTIdIA sorqdex3owa(g

Autumn 2017

Morecambe Bay Medical Journal

272



