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Abstract

Background

Although scleroatrophic gallbladder is a rare condition, it presents significant clinical chal-
lenges in diagnosis and management. More agreement is needed on this disorder’s diag-
nostic criteria and optimal management approach. We will conduct a systematic review to
summarise the scleroatrophic gallbladder’s preoperative diagnostic criteria, including imag-
ing modalities.

Methods

A systematic review will be undertaken using the PRISMA guidelines. The protocol has
been registered in PROSPERO (CRD42024503701). We will search in Medline (via
PubMed), Embase, SCOPUS, the Cochrane Library, and Web of Science to find original
studies reporting about scleroatrophic gallbladder or synonymous. Two reviewers will inde-
pendently screen the titles and abstracts following the eligibility criteria. We will include all
types of studies that describe any diagnostic criteria or tools. After retrieving the full text of
the selected studies, we will conduct a standardised data extraction. Finally, a narrative syn-
thesis will be performed. The quality of the identified studies will be assessed using the
Quality Assessment of Diagnostic Accuracy Studies- 2 tool.

Discussion

This systematic review will provide information on the preoperative diagnostic criteria of the
scleroatrophic gallbladder and the value of imaging studies in its diagnosis. In addition, this
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work will aid doctors in the decision-making process for diagnosing scleroatrophic gallblad-
der and propose treatment approaches to this condition.

Systematic review registration
The protocol has been registered in PROSPERO (CRD42024503701).

Introduction

The scleroatrophic gallbladder is referred to as a condition when the surgeon encounters a
shrunken gallbladder with deformation of the hepatic porta, typically resulting from chronic
inflammation and scarring. There are no known preoperative gold standard tools in the diag-
nosis of this condition. Histology reports of surgical specimens from cholelithiasis cholecystec-
tomies show that scleroatrophic alterations can occur in about 1.2% of the patients [1,2].
Despite its rarity, scleroatrophic gallbladder poses clinical challenges in diagnosis and manage-
ment. Additional consensus regarding this condition’s preoperative diagnostic criteria, includ-
ing its imaging modalities, is required. There are literature references to other conditions, such
as contracted gallbladder, shrunken gallbladder, and fibrous gallbladder, with ambiguous defi-
nitions [3-6] that may be assumed as synonymous with scleroatrophic gallbladder. In addi-
tion, it is associated with a higher risk of bile duct injury and conversion to open surgery [7].

Scleroatrophic gallbladder is often asymptomatic and can present diagnostic challenges due
to its nonspecific clinical manifestations. It is associated with chronic cholecystitis, and its
exact aetiology is poorly understood [7]. Its management remains controversial, with varying
recommendations between surgical intervention and more conservative management.

Cholecystectomy is the optimal management of cholelithiasis-related pathology as it
removes both the gallstones and the gallbladder, preventing recurrent disease. The only com-
mon side effect following gallbladder removal is an increased stool frequency, which is clini-
cally significant in less than 5% of patients [8]. Since its introduction in the late’80s,
laparoscopic cholecystectomy has been adopted rapidly. It is one of the most common surgical
procedures performed worldwide, with a low conversion rate to open cholecystectomy
(<0.5%) in specialised centres [9]. The main drawback of the laparoscopic technique has been
a slightly higher incidence of common hepatic or bile duct injury (0.2-0.4% vs 0.1% for open
cholecystectomy). In a “difficult gallbladder”, these numbers can change, and the conversion
rate could be as high as 30%, whereas the iatrogenic injuries could be as high as 0.6% [10]. The
scleroatrophic gallbladder is one of the conditions that may be associated with a “difficult gall-
bladder” and with an increased risk of bile duct injury and conversion to open surgery [11]. It
is then necessary to clarify the best preoperative diagnostic criteria to adopt appropriate thera-
peutic strategies and assist clinicians to understand better this condition’s clinical features,
diagnostic challenges, and management options and guide future research and clinical
practice.

This systematic review aims to assess the diagnostic criteria and accuracy of preoperative
diagnostic criteria and tools developed to identify scleroatrophic gallbladder. It will also seek
to identify which diagnostic methods are currently used and the quality and heterogeneity of
the studies where these methods were described.

A preliminary search found no previous systematic reviews investigating the development
or validation of preoperative diagnostic criteria for scleroatrophic gallbladder.
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Objectives

Primary objective. To identify and describe preoperative diagnostic criteria and tools
developed for scleroatrophic gallbladder diagnosis.
Secondary objectives.

a. To determine what methods of preoperative diagnosis have been used.

b. To assess the quality and source of heterogeneity of the studies where the diagnostic criteria
or tools were described.

Materials and methods

Review question

What are the preoperative diagnostic criteria for scleroatrophic gallbladder in patients submit-
ted to cholecystectomy?

We used the acronym PIT instead of PICO to develop the review question, as suggested in
the Cochrane Handbook for Systematic Reviews of Diagnostic Test Accuracy [12]. The three
letters refer to Population, Index test(s), and Target condition.

Population-The systematic review will include studies of adults (age 18 or more) submitted
to cholecystectomy with a scleroatrophic gallbladder.

Index test-The index test is any attempt to preoperatively diagnose a scleroatrophic gall-
bladder using either a scoring system or diagnostic criteria, mainly based on imaging stud-
ies. Any attempt to confirm the preoperative diagnosis of a scleroatrophic gallbladder will
be used as a reference standard.

Target condition-Scleroatrophic gallbladder (or synonyms identified by the team) is the tar-
get condition for this review.

Design

We will systematically review studies reporting preoperative diagnostic criteria for scleroa-
trophic gallbladder. This protocol has been written in line with the Preferred Reporting Items
for Systematic Review and Meta-Analysis Protocols (PRISMA-P) checklist [13,14]. In addition,
it has been registered with PROSPERO (CRD42024503701). The review will be conducted and
reported following the PRISMA guidelines [15]. Any protocol amendment will be noted in the
systematic review publication.

Eligibility criteria

Prospective and retrospective studies, trials, and clinical cases, including patients with scleroa-
trophic gallbladder or synonymous, which present preoperative diagnostic criteria or tools for
diagnosis, will be eligible. There will be no restrictions concerning the year of publication, geo-
graphical setting or language.

Information sources

We will search in Medline (via PubMed), Embase, the Cochrane Library, SCOPUS, Web of
Science, and Google Scholar to identify all eligible studies. The references of the selected stud-
ies and conference abstracts will be checked to find different eligible studies. Any additional
potentially eligible studies identified by Hepato-Pancreatico-Biliary (HPB) experts in our team

PLOS ONE | https://doi.org/10.1371/journal.pone.0300336 March 13, 2024 3/7


https://doi.org/10.1371/journal.pone.0300336

PLOS ONE

Systematic review protocol: Preoperative diagnosis of scleroatrophic gallbladder

will be screened. References lists in included studies and any relevant systematic review identi-
fied will be checked to find other studies that might be eligible for the review. References will
be exported into the ZOTERO software, and duplicates will be removed.

Search strategy

The search will include combinations of keywords and Medical Subjects Headings (MeSH) terms
for ‘gallbladder’, ‘scleroatrophic’, ‘difficult’, ‘contracted’, ‘atrophic’ and ‘fibrosis’. S1 Appendix pro-
vides the search strategy developed for MEDLINE. An information specialist and an HPB expert
in our team were consulted to ensure the completeness of our search strategy.

Study selection

Two authors will screen the references, firstly based on the titles and abstracts. Then, the full
texts of references deemed potentially eligible will be assessed independently for inclusion by
two reviewers. If there is any disagreement, a third reviewer will be involved. All potentially eli-
gible articles in languages other than English, French, Spanish and Portuguese will be trans-
lated into English for eligibility assessment. A PRISMA flow diagram will document the
excluded references and reasons for full-text exclusions. To perform all phases of the study
selection, we will use the Rayyan®) application for systematic reviews [16].

Data extraction and synthesis. Two independent reviewers will conduct the data extrac-
tion. A standardised extraction form (S2 Appendix) will be piloted in five studies, after which
adjustments will be made as needed. A third reviewer will be consulted in case any disagree-
ments would arise. In addition, the authors of the original studies will be contacted in case of
ambiguity in their reported data. We will extract the characteristics of the study (year, location,
design, sample size), the features of the participants, the definition and diagnostic criteria of
the scleroatrophic gallbladder and the diagnostic methods used. Final data will be extracted
from the included studies into an Excel spreadsheet.

As we anticipate substantial heterogeneity across the included studies, we will not conduct
a meta-analysis or a meta-synthesis. Instead, a narrative synthesis of the extracted data will be
performed according to the methods described by Popay et al. [17]. This method is described
by some authors as a textual narrative synthesis and is characterised by having a standard data
extraction in contrast with a simple narrative synthesis [18]. In addition, this method is used
in systematic reviews by several authors [19,20].

It includes several stages:

1. A preliminary synthesis, which involves a descriptive summary of the extracted information
on study characteristics, findings, and critical appraisal.

2. The relationships and associations between study characteristics and reported findings
within individual and across studies will be explored. In addition, the nature of heterogene-
ity in the investigations regarding variability in study populations, study designs and set-
tings and their influence will be investigated during this stage.

3. Discussion of the findings, their implications and the provision of recommendations for
future research and clinical practice.

Risk of bias and quality assessment

To evaluate the methodological quality, two independent reviewers will assess all studies using
signalling questions in the Quality Assessment of Diagnostic Accuracy Studies-2 tool (QUA-
DAS-2) [21], and a third reviewer will resolve eventual disagreements. The reviewers will
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assess the signalling question as ‘unclear” if the study did not provide the information. For
each domain, studies will be judged as ‘low risk’ if all signalling questions were answered ‘yes’,
‘high risk’ if the answer to at least one signalling question was ‘no’, or ‘unclear’ in all other
cases. Randomised controlled trials are initially considered high quality, while observational
data starts at a low-quality level due to potential residual confounding [21].

Ethics

This protocol will not evaluate individual patient information or affect patient rights and,
therefore, does not require ethical approval.

Discussion

This systematic review investigates the preoperative diagnostic criteria of the scleroatrophic
gallbladder. To our knowledge, this systematic review is the first that will present the synthesis
of evidence on preoperative diagnostic criteria for scleroatrophic gallbladder.

Expected benefits

This review will assist doctors in the process of diagnosing a scleroatrophic gallbladder, thera-
peutic decision-making, properly informing patients, and promoting a shared decision that is
a fundamental part of patient-centred care.

Our review will be based on an exhaustive search strategy through various reference data-
bases, which will therefore provide an evidence synthesis on diagnostic criteria for scleroa-
trophic gallbladder and the tools used in its diagnosis. Thus, it will enable us to identify gaps
and avenues for future research and improve practices.

Limitations

We do expect a high heterogeneity between the different studies. There may be a limited num-
ber of studies available in the literature. The lack of research on this topic could affect the
depth and breadth of the evidence base for the systematic review.

Dissemination

Results from this review will be disseminated through peer-reviewed journals and conference
reports.
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