Journal of Pioneerin§ Medical Sciences
Received September 23, 2023 Accept No
Volume 12, Issue 1, Pages 20-23

DOI hitps://doi.org/10.61091/jpms20231215

vember 14 , 2023 Publish November 16, 2023.

Role of Biomarkers in the Diagnosis of Anastomotic Leakage

after Colorectal Surgery: A Systematic Review and

Meta-Analysis

Mohammed Yunus!*, Amr Zaher!, Vishnu Teja Obulareddy? and Praveen Kumar Gonuguntla Kamma3

! Department of Pathology, College of Medicine, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia.

2Virginia\ State Dental Association, Richmond, Virginia, USA.
3Texas State Dental Association, USA.

Corresponding author: Mohammed Yunus (e-mail: yunusaq@gmail.com).

©2023 the Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0

Abstract Introduction: Anastomotic leakage (AL) after colorectal surgery is difficult to diagnose because of its varied
presentation and is often identified when the patient becomes critically ill. Biomarkers contribute a significant weightage in
identifying AL at earlier stages. Hence, this review assessed the diagnostic role of biomarkers in AL following colorectal
surgery. Methodology: A literature search was electronically conducted in 3 search engines: Pubmed, Google search, and
journal on the web till February 2022. Observational studies of both retrospective and prospective nature were included. Open
meta-analyst software was used to assess the prevalence of AL. Results: 13 articles fulfilled the eligibility criteria. A pooled
prevalence of 8% was noted for AL in colorectal surgeries (95%CI; 6.3:10.1). In the present review, sensitivity ranged from
53.8% to 90% and specificity from 69.6% to 100%. Conclusion: Biomarkers proved to be a reliable predictor of AL in patients

who have undergone colorectal surgery.
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1. Introduction

Anastomotic leakage is one of the gravest complications
arising after surgeries in the colorectal specialty, associated
with higher levels of mortality and morbidity and extended
hospitalization [[I]-[4]]. It can be both a confounding and an
independent factor jeopardizing the prognosis. Despite an
improved surgical approach and a better understanding of
the risk factors for anastomotic leakage, it still remains a
serious complication without apparent explanation in some
cases with no recognized risk factors [3]. Anastomotic leaks
should be detected as soon as feasible to reduce the related
morbidity and mortality [6].

In abdominal surgery, surgeons have poor prediction accu-
racy for anastomotic leakage [7]]. Routine imaging is neither
dependable nor cost-effective in detecting leaks, and it has
the disadvantage of exposing the user to radiation. Therefore,
a biomarker would be beneficial if it was cost-effective and
sensitive enough to allow the patient to be discharged safely.

A biomarker is a trait that may be objectively assessed
as a sign of disease pathogenesis. Literature shows various
biomarkers involved in the healing process after colorectal

surgery with a potential to detect distinct phases of early
ischemia, inflammation, and necrosis [8], [9]. Most of the
researchers have concentrated on CRP. C-reactive protein
(CRP) has been used to diagnose intra-abdominal surgical
infection, as a general marker of a poor postoperative out-
come, encompassing surgical and nonsurgical problems [10],
[TT]l, and even as a predictive factor for survival following
liver metastasis resection. In addition, C-reactive protein has
recently been studied as an early predictor of septic problems
following esophageal, pancreatic, and rectal resections. An
inflammatory measure with a strong negative predictive value
could allow safe early hospital discharge in the context of
fast-track surgery. Hence the present review was undertaken
to assess the diagnostic role of biomarkers amongst patients
presenting with anastomotic leakage after colorectal surgery.

2. Materials and Methods

The methodology followed the PRISMA (Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses)
checklist protocol [I2]. The research question was stated
per PICO criteria (Population, Intervention, Control, and
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Outcome). The review included all prospective and retrospec-
tive observational studies that evaluated biomarkers’ role in
diagnostic accuracy amongst patients treated for colorectal
procedures presenting with anastomotic leakage.

Databases of Pubmed, Google scholar, and journals on the
web were scrutinized for articles till February 2022. Arti-
cles published in the English language only were included.
Unpublished literature, reviews, editorials, case reports, dis-
sertations, and articles without open access were excluded.
Two independent reviewers searched the database for arti-
cles employing the search strategy: "Colorectal Surgery" or
"Colorectal resection” and "Anastomotic leak" or "Anasto-
motic Leakage" and " Biomarkers" or "Inflammatory mark-
ers". Each article was evaluated for study ID, Sample, de-
mographic details, clinical symptoms, biomarkers assessed,
tools for assessment, outcome, and study design.

Quality Evaluation

Methodological quality of the included studies was assessed
using the Quality Assessment of Diagnostic Accuracy Stud-
ies (QUADAS) 2 tools.

3. Data Analysis

Open meta analyst software was used for performing meta-
analyses for the prevalence of anastomotic leakage in post-
surgical colorectal procedures. The heterogeneity of included
studies was evaluated using Cochrane Q and the 12. The
random-effects or fixed model combined included studies
based on the results.

4. Results

The literature search yielded 239 titles from the three
databases. No additional articles were identified through a
manual search. Duplicates were removed using End note
software 8, following which records were further screened
by reading abstracts, 14 articles were reviewed in full. Af-
ter confirming the eligibility, 13 articles were included for
analysis. Of the 13 studies, 11 were prospective, and 2 were
retrospectives. Data search and studies selection is presented
as a Flow diagram (Figure [)).

Data characteristics of the included studies are enumerated
in Table[I] The quality of the studies assessed is summarized
in Table [2| Overall the studies assessed had good quality.
A pooled prevalence of 8% for AL in colorectal surgeries
(95%CT; 6.3:10.1) is seen in Figure E} In the present review,
sensitivity ranged from 53.8% to 90% and specificity from
69.6% to 100% (Figure [3and Figure [)).

5. Discussion

Anastomotic leak following surgeries in the colorectal region
is reported with varied prevalence in the literature. Nearly
50% of the cases remain asymptomatic, as witnessed by extra
peritoneal localization of leak [26]]. The mortality rate is as
high as 22%, accounting for 1/3rd of all deaths following
surgery [27]]. Early detection of this condition reduces mor-
bidity and improves patient outcomes.

Records identified through the database ‘ Records through other sources ‘

Pubmed, Google Scholar, Journal of Web

|

‘ Total titles and abstracts read - 239 ‘ , | Excluded based on abstracts
and titles — 194

4. Did not mention AL

|

‘ Records screened - 55 ‘_r, Duplicate results excluded - 41

Full-text articles read after
assessing eligibility - 14

Articles excluded as parameters
other than the expected outcome —

j 1
Records included for final
qualitative analysis -13

Records included for final
quntitative analysis -10

Figure 1: Flow Chart Diagram for Article Inclusion

Diagnostic aids such as angiography and CT have reported
60% and 57% sensitivity rates [26]. The present analysis
noted several biomarkers with a varying accuracy range in
identifying anastomotic leakage following colorectal proce-
dures 10 and 4 of the studies concluded that CPR and PCT
were reliable markers, respectively.

The pathogenesis of AL is poorly understood. According
to the *two-hit’ hypothesis of sepsis, a severe insult (surgery)
primes the immune system for a later insult, such as AL. This
results in a significantly heightened inflammatory response
and the release of cytokines. Understanding the composition
of the perianastomotic environment and the two-hit con-
cept may be useful in understanding the pathophysiology
of AL. Following abdominal surgery, the abdominopelvic
cavity is flooded with intraperitoneal biomarkers implicated
in the healing process, both pro-inflammatory and anti-
inflammatory. The composition of the intra-abdominal milieu
takes a predictable path over several weeks in the usual
course of healing. However, the inflammatory milieu is al-
tered in the context of AL, and this is assumed to hap-
pen before the clinician notices. A systemic inflammatory
biomarker or a collection of biomarkers that reflect the peri-
anastomotic intraperitoneal milieu, on the other hand, could
be a valuable, minimally invasive objective prediction tool
for AL.

Most of the studies employed a prospective study design
in the present review, which led to enhanced harmonisation
and higher power to detect an outcome. Another merit is
the inclusion of articles irrespective of location. However,
certain drawbacks were that the studies did not adhere to any
standard operational definition of AL and biomarkers noted
in 1 to 5 postoperative days.
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