Journal of
INTERNATIONAL
MEDICAL RESEARCH

Systematic Review

Journal of International Medical Research
S ° ° 48(10) 1-8
ystematic review © The Author(s) 2020

Article reuse guidelines:

Of I a.l’yn goc e I e an d sagepub.com/journals-permissions

DOI: 10.1177/0300060520940441

pyolaryngocele management "“bég;é"é
in the age of robotic surgery

Ravijit Singh"?* ®, William Karantanis'?,
Matthew Fadhil'?,

Shivani Angelique Kumar'?, Julia Crawford'~
and lan Jacobson'?

Abstract

Obijective: A laryngocele is a space that develops as a result of pathological dilatation of the
laryngeal saccule. However, the reported management of laryngoceles varies. We conducted a
systematic review of the literature regarding the surgical management of laryngoceles and pyo-
laryngoceles, to understand the evolving nature of treatment for this rare condition.
Methods: We searched for publications in the PubMed, Cochrane Library, JBI Library of
Systematic Reviews, and Ovid databases using the terms “laryngocele”, “pyolaryngocele”, and
“laryngopyocele”, and reviewed the identified articles.

Results: After removal of repeated studies and filtering for relevance and studies written in
English, a total of 227 studies were included in this review. No meta-analyses or randomized
controlled trials have been published. The identified studies have been summarized in 14 reviews
conducted since 1946. The meta-analysis determined that endoscopy was the preferred approach
for internal laryngoceles, while combined laryngoceles benefited from both internal and external
surgical approaches.

Conclusions: Laryngocele management has progressed since its initial description, from open
surgery to an endoscopic approach, and more recently to a robotic-assisted surgical approach.
The uptake of robotic surgery as a possible treatment modality over the last decade shows much
promise for the treatment of these conditions.
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Introduction

A laryngocele is a space that develops as a
result of the pathological dilatation of the
laryngeal saccule. Laryngoceles extend
upwards within the false vocal fold commu-
nicating with the larynx.' These rare lesions
of the larynx can be classified as internal or
combined. Internal laryngoceles expand
medially to the thyroid hyoid membrane,
while combined laryngoceles are positioned
both medial and lateral to the membrane.”
Laryngoceles usually occur in men above
50 years of age, and most are unilateral
and combined-type.'?

There are numerous theories regarding
the pathophysiological process leading to
laryngoceles. Risk factors include congeni-
tal factors, increased laryngeal pressure,
and mechanical obstruction.® Mechanical
obstruction of the ventricle is particularly
concerning, because it is often secondary
to a malignant process.'*

Laryngoceles are typically filled with
air; however, they can be filled with mucus
if the neck becomes obstructed because
of inflammation or mechanical obstruction.
The dilated saccule can also become
infected, forming a laryngopyocele,
which can in turn cause significant
laryngeal supraglottic edema and mechani-
cal obstruction. Laryngopyoceles can
occasionally present as acute airway
emergencies.

The reported management of laryngo-
celes varies.*> We therefore conducted a
systematic review of the surgical manage-
ment of laryngoceles and pyolaryngoceles,
to understand the evolving nature of treat-
ment for this rare condition.

Methods

Data search

We conducted a systematic review of pub-
lications in the PubMed, Cochrane Library,
JBI Library of Systematic Reviews, and
Ovid databases using the search terms
“laryngocele”,  “pyolaryngocele”,  and
“laryngopyocele”, to identify all relevant
articles. All articles were reviewed and
only those written in English were
included. Journal articles  published
between 1946 and 2019 were included.
Studies were excluded if there was no
surgical management. This systematic
review was carried out according to the
Preferred Reporting Items for Systematic
reviews and Meta-analysis (PRISMA)
guidelines. The PRISMA flow chart is
shown in Figure 1.

Information on patient demographics,
type of laryngocele, presence  of
pyolaryngocele, treatment, recurrence,
airway management, and tracheostomy
insertion was collected. Laryngoceles that
were considered external were included in
the combined group for this review, given
that all laryngoceles originate from the
internal structure of the saccule.® Ethical
approval was not required for this study
because it was based on a review of previ-
ous studies.

Statistical analysis

Descriptive statistical analysis was per-
formed using IBM SPSS Statistics for
Windows, version 25.0 (IBM, Armonk,
NY, USA).
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Figure |. Study search criteria and flow chart.

Results

Using the search terms “laryngocele”,
“pyolaryngocele”, and “laryngopyocele”,
we identified a total of 176 and 470 articles
in Ovid Medline and PubMed, respectively.
No meta-analyses were found in the
Cochrane Library and no systematic reviews
in the JBI Library. After removing duplicate
studies and filtering for English-only studies
and relevance, a total of 227 studies were
included in the current review, summarized
in 14 reviews conducted since 1946. There
were no published meta-analyses or random-
ized controlled trials.

Laryngocele management

Most internal cases were excised via an
endoscopic approach, but 14 cases were

> with reasons
(n=49)

treated by open surgery, with no reported
complications. Open procedures included a
transthyrohyoid membrane approach, thy-
rotomy with resection of the upper third of
the thyroid cartilage, and V-shaped thyro-
tomy.""®® Open surgery was preferred in
patients with complicating etiologic factors,
such as malignancy, other etiologies includ-
ing congenital conditions, Zencker’s diver-
ticulum or secondary to laryngectomy,
previous surgery, or emergency surgical
requirements.m’1 !

Laryngocele was treated by combined
internal and open approaches in 15 cases,
with no reported complications. The com-
bined approach involved internal endoscop-
ic laser resection, with a variety of open
surgical approaches including a midline
transcervical incision or V-shaped lateral
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Table 2. Use of tracheostomy for control of airway in laryngocele.

Number of
laryngocele Mode of Number of Indication for Number of
Study patients treatment tracheostomies insertion days decannulation
Kara et al.?’ | Combined | Elective
approach

Raine et al.*° | Aspiration | Elective Discharged home
with permanent
tracheostomy with
a view to definitive
resection as an
elective procedure

Ueha et al.’ | Open approach | Elective 7 days

Villeneuve et al.'” 8 TORS [ Elective

Kayhan et al.'® 6 TORS 2 Elective 10 days

Mitroi et al.’' | Laryngectomy | Emergency

Herrag et al.>? | Open approach | Elective

Felix et al.” | Open approach | Emergency

Martinez et al.’ 12 Endoscopic 2 Emergency

Pennings et al'® Endoscopic | Emergency

approach

Vasileiadis et al.® | Drainage | Emergency Discharged with
tracheostomy

TORS, transoral robotic surgery.

noted following a long tracheostomy of a membranous sac lined by ciliated

inserted due to polio.

Discussion

Laryngoceles were first described as an
entity in 1867 by Virchow and were thought
to involve a dilatation of the laryngeal ven-
tricle, described as “laryngocele ven-
tricularis”, while the first reported case in
1829 was described by Dominique Larrey
as “goitre aeriennes”.>> Laryngoceles are a
herniation of the laryngeal ventricle, which
communicates with the larynx.?
Specifically, the ventricle is a fusiform dila-
tation of the larynx between the true and
false vocal cords, extending from the thy-
roid notch to the arytenoids.”® The anterior
part communicates with a pouch, namely
the saccule, which is where the laryngocele
forms."** Its histological structure consists

pseudo-stratified  cylindrical  epithelium
with a variable number of goblet cells on
a thin basal membrane.”*

Laryngocele is an extremely rare
condition, with an incidence of only one
in 2.5 million people per year.”> However,
laryngoceles are five times more common in
men than women, with a peak incidence
between the fifth and sixth decades of
life." Infection in a laryngocele leading to
the accumulation of pus and the formation
of a laryngopyocele is even rarer.**
Vasileiadis et al.”® reported on 39 cases, of
whom only four developed acute airway
obstruction and only one was a laryngopyo-
cele. There have been 64 reported cases of
laryngopyocele from 1925 to 2019. Byard
and Gilbert* found that the risk of death
due to laryngopyocele was increased not
only as a result of obstruction by the
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mass, but also by the discharge of pus into
the airway, leading to aspiration, jugular
vein thrombosis, or mediastinal abscess,
with three reported deaths.

Management is often directed by the
type of laryngocele. All laryngoceles were
traditionally excised via an open approach,’
and the types of open approach have not
changed dramatically over the last two dec-
ades: transthyrohyoid membrane approach,
thyrotomy with resection of the upper third
of the thyroid cartilage, and V-shaped
thyrotomy.'"-82%2226  However,  the
advent of microlaryngoscopy and CO,
lasers have allowed an endolaryngeal
approach.? This review suggests that most
combined laryngoceles are now treated by
joint open and endoscopic approaches, with
the advantage of greater exposure allowing
for a more precise procedure.'

While a joint endoscopic and open
approach has been advocated for combined
laryngoceles, some cases have been treated
by an endolaryngeal approach alone.>?*’
Martinez et al.> conducted a retrospective
chart review, which included three patients
with combined laryngoceles managed via an
endoscopic approach, with no complica-
tions. They described a technique for com-
bined laryngoceles involving the external
component being medialized (i.e., pushed
towards the larynx) through laser mobiliza-
tion, traction, and microsurgical dissection,
allowing for complete removal of both
internal and external components via an
endoscopic procedure.’ Various open surgi-
cal approaches have been used for com-
bined laryngoceles, including a recent
cartilage-preserving technique described by
Aydian et al.,”® which differed from previ-
ous approaches that required either sacrific-
ing the thyroid cartilage or exposure. The
most commonly reported open approach
was a transthyroid approach, which pre-
serves the cartilage but sacrifices exposure.
A total of 17 reported cases since 1977
reported the wuse of the transthyroid

approach to manage the external compo-
nent of the laryngocele, with most open
approaches carried out in conjunction
with endoscopic procedures to manage a
combined laryngocele.

Internal laryngoceles are routinely man-
aged by an endolaryngeal CO, laser
approach, though cold steel and combined
pen surgical approaches have also been uti-
lized. The present review found that most
patients underwent a CO, laser approach.
Resection with a CO, laser is the preferred
technique, because it is precise, efficient,
and safe compared with an open
approach.'® Furthermore, rehabilitation is
faster in terms of swallowing and speech.'®
The endolaryngeal approach for internal
laryngoceles has several disadvantages,
including limited exposure, scarring, incom-
plete resection, and the need for specialized
equipment. However, internal laryngoceles
were rarely managed by an open approach,
with only nine reported cases since 1952.
These all preceded the regular use of endo-
scopic techniques, and were all published
prior to 1990. The open surgical approaches
used to treat internal laryngoceles included
transcervical incision or approach through
a laryngofissure.'*

Seven studies, including five case reports
and two case series, examined the use of
robotic surgery, including transoral robotic
surgery (TORS) for the removal of a com-
bined laryngocele. Ciabatti et al.'"® com-
mented that it allowed for greater
visualization and mobilization, therefore
enabling greater access to the more external
components of the combined laryngocele.
A prospective study by Kayhan et al.'®
including six men who underwent TORS
for laryngoceles found no recurrence and
significantly reduced dysphagia compared
with traditional open techniques. Lisan
et al." reported on the use of a laser-
assisted TORS approach for a combined
laryngomucocele , in which both the inter-
nal and external components of the were
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managed successfully via a minimally inva-
sive approach, with no evidence of recur-
rence.'*'> Most reported cases (45%)
resected by TORS were combined laryngo-
celes,"* ! with no reported recurrences in
any cases of combined laryngocele managed
by TORS, up to 3 years after treatment.
Only three patients required a covering
tracheostomy, and they were successfully
decannulated an average of 2 days post-
procedure.'®'” In this review, TORS
enabled a single-access approach to manag-
ing combined laryngoceles that would pre-
viously have required a dual approach.

Anesthetic airway management during
endolaryngeal surgery can be difficult and
is often based on institutional, anesthetic,
and surgeon preferences. Most reported
cases did not comment on the authors’ pre-
ferred method of proximal jet ventilation,
but there was one case report of the use of
transtracheal jet ventilation in a patient
with a compromised airway secondary to
laryngocele.”® Tracheostomy was rarely
used for airway control and management
either pre- or post-operatively, but was
used for emergency surgical airway protec-
tion in eight patients. Seven patients in the
literature presented with an emergent
airway secondary to an infected laryngo-
cele, requiring tracheostomy insertion,'’
while only three patients had elective inser-
tion of a covering tracheostomy, conducted
in conjunction with either TORS or endo-
scopic laryngeal management.*® Successful
rapid decompression and anesthetic assis-
tance can allow for minimal airway com-
promise, thus avoiding the need for a
surgical airway in the acute setting.

In conclusion, laryngocele management
has progressed since its initial description,
from an open to an endoscopic approach,
and more recently, to a robotic-assisted sur-
gical approach. Advances in microlaryngo-
scopy, with increased laser usage, has
ushered in a new philosophy in the manage-
ment of laryngeal disease. Endoscopic

treatment has enabled less-invasive proce-
dures to be carried out, with improved sur-
gical outcomes and reduced morbidity. The
uptake of TORS in the last decade, as
another possible treatment modality,
shows great promise. However, microlar-
yngoscopy currently remains the gold stan-
dard for the management of internal
laryngoceles.
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