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BACKGROUND: Although attempts have been made in
the past to establish consensus regarding the definitions
and grading of the severity of colorectal anastomotic
leakage, widespread adoption has remained limited.

OBJECTIVE: A systematic review of the literature was
conducted to examine the various elements used to
report and define anastomotic leakage in colorectal
cancer resections.

DATA SOURCES: A systematic review was conducted using
the PubMed, Embase, and Cochrane Library Database.

Supplemental digital content is available for this article. Direct URL cita-
tions appear in the printed text, and links to the digital files are provided
in the HTML and PDF versions of this article on the journal’s website
(www.dcrjournal.com).
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STUDY SELECTION: All published randomized controlled
trials, systematic reviews, and meta-analyses containing
data related to adult patients undergoing colorectal
cancer surgery and reporting anastomotic leakage as

a primary or secondary outcome, with a definition of
anastomotic leakage were included.

MAIN OUTCOME MEASURES: Definitions of anastomotic
leakage, clinical symptoms, radiological modalities

and findings, findings at reoperation, and grading
terminology or classifications for anastomotic leakage.
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RESULTS: Of the 471 articles reporting anastomotic
leakage as a primary or secondary outcome, a definition
was reported in 95 studies (45 randomized controlled
trials, 13 systematic reviews, and 37 meta-analyses)
involving a total of 346,140 patients. Of these 95 articles,
68% reported clinical signs and symptoms of anastomotic
leakage, 26% biochemical criteria, 63% radiological
modalities, 62% radiological findings, and 13% findings
at reintervention. Only 45% (n = 43) of included studies
reported grading of anastomotic leakage severity or leak
classification, and 41% (n = 39) included a time frame for
reporting.

LIMITATIONS: There was a high level of heterogeneity
between the included studies.

CONCLUSIONS: This evidence synthesis confirmed
incomplete and inconsistent reporting of anastomotic
leakage across the published colorectal cancer literature.
There is a great need to develop and implement a
consensus framework for defining, grading, and
reporting anastomotic leakage.

REGISTRATION: Prospectively registered at PROSPERO
(ID 454660).

KEY WORDS: Anastomotic leakage; Colorectal surgery;
Consensus; Reporting; Severity grading; Systematic
review definitions.

espite advances in preoperative risk assessment,
D operative techniques and strategies, and postop-

erative care, the incidence of anastomotic leak-
age (AL) after colorectal cancer (CRC) surgery has not
improved over recent decades, with an incidence of 1.5%
to 23% and with mortality rates as high as 16% to 29%.'~
AL negatively impacts oncological outcomes, functional
outcomes, and quality of life because of reoperation, per-
manent diversion, or delayed ostomy reversal.>** In addi-
tion, AL leads to increased hospital costs, which add to the
overall economic burden associated with CRC surgery.®
AL can present as small defects without air or fluid extrav-
asation or large defects with or without localized abscess,
phlegmon, and/or peritonitis.”® The clinical impact of AL
varies from minimal or no symptoms to substantial mor-
bidity and mortality from abdominal and/or pelvic sepsis.’
Clinical studies where AL serves as a primary end point
are often difficult to compare given considerable hetero-
geneity in the definition, severity grading, and diagnostic
modalities used to assess AL.

Despite efforts to create a validated consensus defi-
nition and severity grading system by the International
Study Group of Rectal Cancer (ISREC) in 2010, it has
not been widely adopted in clinical practice.’*** A sur-
vey study among Dutch and Chinese colorectal surgeons
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highlighted an ongoing lack of national and international
agreement on definitions of AL."® Hence, several defini-
tions of AL continue to be used in studies, with the most
controversy surrounding the radiological criteria consid-
ered diagnostic of AL. In 2020, a panel of 8 senior US sur-
geons attempted to reach a consensus on the definition of
AL, specifically evaluating clinical and radiological crite-
ria.'* Consensus could only be achieved in a few specific
cases for both a radiological and clinical description and
only for specific types of interventions.

The development of an internationally accepted stan-
dardized framework for defining, reporting, and grading
colorectal AL is needed to facilitate earlier identification,
reporting, and treatment of AL to reduce short- and long-
term sequelae. A widely implemented standardized frame-
work could serve as a template for clinical trials where
the incidence of AL is used as a clinical end point. This
systematic review (SR) aimed to gain insight into the dif-
ferent elements contributing to the general definition and
reporting of AL in the literature. The findings of this study
will serve as the basis of an ongoing project to develop a
framework for reporting and grading AL after CRC sur-
gery (Consensus Reporting of Colorectal Anastomotic
Leaks).

MATERIALS AND METHODS

This SR was reported according to the guidelines of the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses."” The protocol has been prospectively reg-
istered at PROSPERO (ID 454660).

Search and Information Sources

A literature search was performed on November 4, 2022, in
the PubMed, Embase, and the Cochrane Library databases
using MeSH, Emtree, and free terms (see Supplemental 1
at http://links.lww.com/DCR/C380). Reference lists of all
publications were searched for additional relevant studies.
The cross-referencing method was continued until no fur-
ther relevant publications were identified.

Selection Process

Inclusion and exclusion criteria. Randomized controlled
trials (RCTs), SRs, and meta-analyses (MAs) containing
data related to adult (older than 18 years) patients with
CRC and in which AL was a primary or secondary out-
come were considered eligible. Studies published before
2000 (the date of the first SR concerning AL definitions)
were excluded, as were other publication types and articles
not in English or Dutch. Articles were excluded if AL was
not a primary or secondary outcome as stated in the meth-
ods section, no AL definitions were stated in the study, or
patients were not undergoing oncological procedures.


http://links.lww.com/DCR/C380
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Study selection. All search results were imported into a
web tool designed for SRs (Rayyan).' First, all duplicates
were removed. Second, the screening of studies for eligibil-
ity was independently performed by 2 reviewers (D.J.1.H.
and O.M.) using the predefined inclusion and exclusion
criteria in 2 phases. In the first phase, articles were screened
on the basis of title and abstract. Disagreements between
reviewers were resolved by initial discussion to create con-
sensus and/or by one of the senior authors (N.D.B.). As part
of the second phase, full texts were assessed. If the eligibil-
ity criteria were found to be met after full-text screening
by both reviewers, article inclusion followed. All references
were stored in the EndNote reference management tool.

Data items and collection process. Two reviewers
(D.J.IH. and O.M.) independently extracted data from
text, tables, and figures in a standardized, predefined
datasheet. Data extraction for each article included first
author, year of publication, country, study design, num-
ber of patients, number of studies in case of an SR or MA,
study aims, surgical details, definitions or criteria used for
AL assessment (clinical, biochemical, radiologic criteria or
finding during reoperation), all definitions of AL, clinical
symptoms associated with definitions of AL, radiological
modalities and findings used in the diagnosis of AL, find-
ings at reoperation for AL, as well as grading terminol-
ogy or classifications for AL. We ensured definitions and
reporting elements were not double-counted by cross-
referencing RCTs included in SRs. When SRs provided
their own AL definitions without detailing those from
included studies, we treated these as separate entries. This
method maintained data integrity. Data acquired through
the outlined search strategy were summarized in tables.

Study risk-of-bias assessment. To assess the method-
ological quality of the included studies, the risk of bias
was independently assessed by 2 reviewers (D.J.L.LH. and
O.M.). RCTs were assessed using the RoB2 tool, whereas
(systematic) reviews and MAs were assessed using the
ROBIS tool.'”!8 All types of bias were evaluated and judged
as low-, moderate-, or high-risk resulting in an overall bias
judgment. The bias was visualized using the risk-of-bias
visualization (Robvis) tool."”

RESULTS

Study Selection

The electronic search yielded 1792 studies after removing
duplicates and publications before 2000. After screening
abstracts, 644 potentially eligible studies remained on the
basis of the predefined inclusion and exclusion criteria.
Full-text assessment from 134 studies was not possible (ie,
no full texts available, retracted articles), leaving 511 eligi-
ble articles. Reference checking resulted in 13 additional
studies, resulting in 524 studies for full-text assessment.
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Fifty-three studies did not meet inclusion criteria; the
remaining 471 studies reported AL as a primary or sec-
ondary outcome. Of these, 376 did not report a definition
of AL, which resulted in the inclusion of 95 studies. The
study selection process is summarized in Figure 1.

Study Characteristics

The 95 studies included 45 RCTs, 13 SRs, and 37 MAs pub-
lished between 2000 and 2022. The main characteristics of
the included studies are summarized in Table 1.'%20-113

Risk of Bias in Studies
Forty-five RCTs (47%) were assessed for risk of bias
(Figs. 2A and C). The judgment was based on the cate-
gories of bias arising from the randomization process,
bias because of deviations from intended interventions,
bias because of missing outcome data, bias in the mea-
surement of the outcome, and bias in the selection of the
reported results. On evaluation, the highest risk of bias
was attributed to the randomization process and devia-
tions from intended interventions. Nearly half of the stud-
ies (44%) were determined to have a high risk of bias.
Fifty SRs (53%) with or without MA were assessed for
risk of bias (Figs. 2B and D). Risk assessment was based
on study eligibility criteria, identification and selection of
studies, data collection and study appraisal, and synthesis
and findings. In general, these studies had a lower risk of
bias than RCTs, with just a quarter of studies (24%) judged
as having a high risk of bias.

Terminology, Definitions, and Time

Frame for AL Reporting

The term most frequently used to describe the complica-
tion of failure of the integrity of the anastomosis was AL.
Other terms used less commonly included anastomotic
dehiscence, insufficiency, failure, breakdown, defect,
or separation. Nearly half of included studies (n = 44;
Table 2; see Supplemental File 2 at http://links.lww.com/
DCR/C380) used a more extensive definition to describe
AL'20,23,24,26,28,30,33,35,36,38,39,42,48,50,55,57,58,60,62765,68,69,72,78,83,84,87789,93795,
97-99,102-104106107,110111 The most commonly described defini-
tion was the ISREC definition (n = 25), which describes an
AL as a defect of the intestinal wall at the anastomotic site
(including suture and staple lines of neo-rectal reservoirs)
leading to a communication between the intraluminal and
extraluminal compartments. The time frame during which
AL was diagnosed was reported in 39 studies, of which
most (n = 24; 62%) reported AL-only within 30 days after
index surgery.

Other Reporting Elements
An overview of all reporting elements is displayed in
Table 3.


http://links.lww.com/DCR/C380
http://links.lww.com/DCR/C380
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Identification of studies via databases and registers

’ Identification of studies via other methods

s Record§ removed before screening:
& | | Recordsidentified (n = 3010): - E“Q'_'C:tzsé“: 1 23820 n=50) Records identified from:
% - EMBASE (n =1084) p| - "ublishedbelore n- Citation searching (n = 13)
3 - PubMed (n =854) Records excluded (n = 1148):
- - Cochrane (n =1032) - Wrong language (n = 34)
— - Wrong publication type:no SR,
i MA, or RCT (n=701)
) - Wrong population: animal
Records screened p{ studies or no oncological/CRC
(n=1791) patients (n = 138)
- Wrong outcome: no outcome
¢ related to AL (n = 275) v
Reports sought for retrieval Reports not retrieved (n = 134): Reports sought for retrieval o | Reports not retrieved
g (n=643) | - No full text access (n = 14) (n=13) "l (n=0)
§ - Abstracts only (n=117)
3 l - Retracted article (n =3) ¢
L S Reports excluded (n =9):
(Rr:ezosr1ts1 )assessed for eligibility »| Reports excluded: Fnezo;;; assessed for eligibility > - Vﬁlrong population (n = 1)
- Wrong outcome: AL not - No definition of AL (n = 8)
primary or secondary
outcome (n=52)
- No definition of AL (n = 368)
— v
° Studies included in review (n = 95)
3 - RCT(n=45) <
S - SR(n=13) N
£ - MA(h=37)
FIGURE 1. Flow diagram of inclusion process based on the PRISMA 2020 guidelines. AL = anastomotic leak; CRC = colorectal cancer;

MA = meta-analysis; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses; RCT = randomized controlled trial;

SR = systematic review.

Clinical and Biochemical Elements

A total of 65 studies (68%) reported clinical signs and
symptoms associated with AL, either as part of the for-
mulated definition or in the description of the method of
diagnoSis.20722,25727,29,31,32,34,36746,49753,58,61764,67778,80782,84786,90795,97799,
101103,104,106, 108110112113 The most frequently described clin-
ical signs/symptoms were purulent or feculent discharge
from a drain, peritonitis, fever, and fistula formation. In
addition, 26% of publications (n = 25) reported biochem-
ical elements in the description of the method of AL diag-
nosis.25,3l,34,36,40,51,52,64,68771,77,78,81,93,95,99,101,104,108,1117113 ’Ihe most
described biochemical markers were leukocytosis and
C-reactive protein.

Radiological Modalities and Elements

Radiological modalities were specified in 63% of publica-
tiOl‘lS (n — 60) 20-22,25-31,36,38-44,46,50,53,58,61,63,64,66-71,73-81,84-86,88,90-92,

94-96,98,99,101,104-106,108,110,112,113 MOSt authOI‘S Conﬁrmed the

suspicion of AL by a CT scan. In more than half of the
studies, the authors did not specify whether the CT scan
was performed with or without oral or rectal contrast. If
specified, most of them used contrast enemas. Besides CT
scans, endoscopic studies (eg, sigmoidoscopy, rectoscopy)
were used to assess AL. Other modalities used included
x-ray with or without contrast, gastrografin enema, ultra-
sound, MRI, and PET. An abdominal or pelvic collection

and/or abscess in the proximity of the anastomosis was the
most frequently described imaging finding when diagnos-
ing a leak. Extravasation of contrast, the presence of air or
fluid around the anastomosis, descriptions of anastomotic
dehiscence, breakdown of any staple line, and anastomotic
defect were also used.

Reoperations

Findings at reoperation were described in 13% of the
included publications (n — 12)‘22,27,28,53,66,75,77,92,94,96,l01,104 T}le
most frequently reported finding was the visualization of
anastomotic dehiscence and/or anastomotic defect at the
time of reoperation. Other findings at reoperation were
fistula formation and postoperative peritonitis.

AL Severity Grading Systems

Grading or classification of AL severity was reported in
45% Of included Studies (n — 43).12,20,21,23,26,28,29,33—36,38,39,41—43,
47,49,50,56,57,60,64,66,68,69,72,73,77,79,83,84,88,90,92-95,97,99,101,112,113 Nearly half
of publications used the ISREC grading system. This
classification ranks AL into 3 grades (grade A, B, or C)
based on clinical management."” Clavien-Dindo grading
was used in 19% of publications (n = 8).2%2%36:424357.77.94
Leaks were classified as major versus minor leaks in 14%
of the articles (n = 6), whereas radiological versus clini-

cal and clinical versus subclinical leaks were reported in 4
artides 21,49,64,66,69,72,73,79,92,94,96,99,104,112
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Type of resections

No. of

included

Aim of the study

No. of patients®  studies

Study design
SRand MA

Country

China

Year

Author

All left colon or rectal

To evaluate the current scientific evidence of LCA nonpreservation

24

8456

2019

Yang et al'"®

cancer resections
All types of colorectal

versus LCA preservation in CRC surgery
To perform an MA of current CRP data in AL after colorectal surgery

MA 6647 23

MA

2021

Yeung et al'

procedures

LAR

To determine whether prophylactic placement of a drain in colorec-

1

1803

MA

China

2016

Zhang et al'?

tal anastomosis can reduce postoperative complications
To assess the effect of TDT in AL prevention after laparoscopic LAR

Laparoscopic LAR

RCT 560 NA

China

2021

Zhao et al'™

for rectal cancer

low anterior resection;

inferior mesenteric artery; LAR =

C-reactive protein; ICG = indocyanine green; IMA =

anterior resection; APR = abdominoperineal resection; CRC = colorectal cancer; CRP =

anastomotic leak; AR =

AL=

postoperative ileus; RCT =

partial mesorectal excision; POI

United States of America; UK

non-steroidal anti-inflammatory drugs; PME

not available; NSAID
randomized controlled trial; SR = systematic review; SSI = surgical site infection; TDT = transanal drainage tubes; TME = total mesorectal excision; USA

report a total number of included patients or it was not clear to separate benign from malignant cases.

20Only malignant cases/patients after oncological resections.

mechanical bowel preparation; NA =

= meta-analyses; MBP =

left colic artery; MA

LCA=

authors did not

United Kingdom; -

HEUVELINGS ET AL: REPORTING OF ANASTOMOTIC LEAKS

DISCUSSION

This SR aimed to evaluate the various elements and crite-
ria used to report on the definition and grading of colorec-
tal AL after CRC resections. This current literature review
reveals the lack of a widely accepted and applied definition
of colorectal AL. Despite the increase in the number of a
high level of evidence publications (RCTs, SRs, and MAs)
on this topic in recent years, 72% of publications (n = 376)
screened for eligibility did not include a specific definition
to assess the presence of AL, although the incidence of
AL served as a primary or secondary outcome. Based on
our literature search, only 18% of eligible studies (n = 95)
specified how AL was defined. To gain knowledge of gen-
eral definitions of AL across eligible publications, specific
elements contributing to the definition and grading of the
severity of leaks were compared across studies when appli-
cable (ie, clinical, biochemical- and radiological findings,
findings at reoperation, severity grades). The latter led to
another noteworthy finding: the extensive range of ele-
ments used led to vast variations in the reported colorec-
tal AL rates (based on the various categories or domains
used) and ultimately resulted in difficulty comparing find-
ings across studies.

Overall, to support the diagnosis of an AL, clinical
signs and symptoms were used in 68% of included studies,
radiological modalities and radiological findings in 63%
and 62%, respectively, biochemical elements in 26%, and
findings at reoperation only in 13% of studies. In addition,
45% of studies reported grading the severity of AL, with
46% reporting a more detailed definition and 41% includ-
ing a time frame for AL reporting.

A consensus study by van Helsdingen et al"* previously
reported recommendations for a definition and category
elements of AL based on experts’ opinions. By compar-
ing the results of our review to the recommendations for-
mulated in this consensus, we confirm a lack of reporting
the categories suggested (clinical parameters, laboratory
tests, radiological findings, findings during reoperation,
grading systems, timing, and location of the tumor). The
most common element used for AL reporting was clinical
symptoms and signs associated with AL. Compared to the
ISREC definitions, our results for clinical elements showed
many similarities. However, several clinical elements from
our search were not included in the original ISREC clas-
sification.'” The most frequently used biochemical result
was leukocytosis. In contrast, although C-reactive protein
was also included in the ISREC classification, its use was
only mentioned in 7 studies.’®+$707795111 There is no uni-
formity in recommendations regarding a preferred imag-
ing modality when suspecting an AL. The most often used
modality to support the diagnosis of a leak in our analy-
sis was CT. However, whether these were CTs performed
with rectal, intravenous, or oral contrast was often unclear.
Although a previous SR and MA by Kornmann et al'*
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TABLE 2. Overview of definitions and time frames used in the included studies

Definitions

N = 44/95 (46%)

A defect of the intestinal wall at the anastomotic site (including suture and staple lines of neorectal reservoirs) leading

25 (57%)

to a communication between the intraluminal and extraluminal compartments?

Leak originating from staple/suture line

Incontinuity at the anastomotic site detected clinically or radiologically within 30-60 d after surgery
Anything other than a regular, uniform caliber at the level of the anastomosis

Other definitions®

6 (14%)
3(7%)

2 (5%)
12 (27%)

Time frame of AL diagnosis (after surgery)

N =39/95 (41%)

Within 7 d

Within 14 d

Within 30 d

>30d

Within 90 d

Within 12 wk

Within 6 mo

Within hospital stay

No time limit reported (>6 mo)

Systematic review reports different times for all included articles

1
1
24

N BN = =N =

Percentages are calculated on the basis of number of publications reporting an element.

AL = anastomotic leak.
aDefinition according to the International Study Group of Rectal Cancer.
"See Supplemental File 2 at http://links.lww.com/DCR/C380.

reported the scarce and poor quality of evidence regarding
the predictive value of CT in diagnosing AL, Matsuda et
al’? and Lim et al® specifically used CT for confirmation
when there was suspicion of AL. It is unclear how much
additional information rectal contrast provides over clin-
ical assessment for low anastomoses.'”® Notably, the role
of endoscopic assessment in assessing AL is poorly inves-
tigated, despite low procedural risk and rapid detection
of AL."¢ Besides the type of imaging modality used, the
detailed findings are important, too. The most frequently
described finding was an abdominal or pelvic collection
and/or abscess in the proximity of the anastomosis on CT
scan, although radiological criteria considered diagnos-
tic of AL remain controversial."* On diagnosis of AL, the
type of reintervention and findings at reintervention were
underreported in the summarized evidence. It is import-
ant to report the type of reintervention(s) as this may cor-
relate with time to resolution of AL, return to function,
and long-term outcomes and quality of life. Only 13% of
included studies reported type of reintervention(s), which
highlights a significant gap in reporting.

The lack of standardized definitions and agreement on
the specific elements of an AL contributed to significant
variations in the reported rates, making it challenging to
identify risk factors for leaks and evaluate the effective-
ness of specific therapeutic and prophylactic interven-
tions. Most studies considered AL to involve a breach in
the integrity of the intestinal wall at the site of colorectal
or coloanal anastomosis, with severity ranging from inci-
dental findings to life-threatening sepsis requiring further
surgery. However, substantial variability was uncovered
regarding the minimum criteria for reporting AL.

Grading the severity of AL may have major implica-
tions with respect to timing and type of required inter-
vention, prognosis, and short- and long-term outcomes.
However, fewer than half of the included studies reported
grading or classification of AL. The most common grading
system reported was the ISREC classification, followed by
the Clavien-Dindo classification, although this is not spe-
cific to AL."” Furthermore, our results also showed that
there was some effort toward classifying leaks based on the
degree of clinical severity (ie, significant vs nonsignificant
leaks, clinical vs radiological leaks); however, the specific
terminology used was ill defined and nonstandardized.
One important attribute that may play an important role
in reporting and managing ALs is the time frame in which
AL is identified, with a clear distinction between early ver-
sus late or delayed leaks. Our review found that the time
frame of leak diagnosis, that is, early and late or delayed,
was only reported in 1 article,* and most other studies
described a 30-day postoperative time frame for reporting.
Including early and late time frames as an element in the
standardized reporting of AL may prevent underreporting
of late/delayed leaks and their sequelae, facilitate earlier
management, and improve long-term outcomes.

The stigma associated with leaks and the use of insti-
tutional AL rates as a measure of surgical quality may con-
tribute to the generalized reluctance to investigate leaks
early and consistently, as reflected in the wide range of
reported diagnostic elements in our review. This stigma
must be balanced against the potential benefits of adopt-
ing a standardized reporting framework that facilitates
earlier diagnosis, management, and resolution of leaks.
Also, within current reporting systems like the National
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TABLE 3. Overview of reported elements subdivided in clinical, biochemical, imaging, reinterventions, and grading terms

Reporting element No. of publications
Clinical signs and/or symptoms N =65/95 (68%)
Discharge from the drain 51 (78%)
Peritonitis 42 (65%)
Fever 25 (38%)
Fistula formation (eg, rectovaginal fistula) 23 (35%)
Discharge from the wound 17 (26%)
Local physical examination (eg, bowel obstruction, gastric retention, facial dehiscence, abdominal pain) 14 (22%)
Anastomotic dehiscence/defect 11 (17%)
Discharge of pus per rectum 8 (12%)
Sepsis 8 (12%)
Cardiac complications (eg, atrial fibrillation, tachycardia) 5 (8%)
Deterioration of clinical condition 3 (5%)
Tachypnea 3 (5%)
Decreased urine production 3 (5%)
Mental status change (eg, agitation, lethargy) 3 (5%)
Nutritional status (eg, tube feeding, total parental nutrition) 3 (5%)
Diarrhea 1(2%)
Organ failure 1(2%)
Abdominal distention 1(2%)
Biochemical elements N =25/95 (26%)
Leukocytosis/white cell count 22 (88%)
CRP elevation 7 (28%)
Worsening of renal function (eg, creatinine, urea) 3(12%)
Increase of procalcitonin 2 (8%)
Leukopenia 1 (4%)
pH changes 1 (4%)
Lactate (increase) 1 (4%)
Pyruvate (increase) 1 (4%)
Cytokines (increase) 1 (4%)
Lysozymes (increase) 1 (4%)
Matrix metalloproteinases (increase) 1 (4%)
Culture of intra-abdominal bacteria 1 (4%)
Other postoperative inflammatory markers (ie, I-FABP, TNFRSF1A, IL-6, IL-8, CCL2) 1 (4%)
Modality N = 60/95 (63%)
CT scan
Not specified 36 (60%)
With contrast (not specified) 6 (10%)
With contrast enema 6 (10%)
With IV contrast 1(2%)
With oral contrast 1(2%)
Endoscopy
Not specified 13 (22%)
Sigmoidoscopy 11 (18%)
Rectoscopy 5 (8%)
Proctoscopy 2 (3%)
Colonoscopy 1(2%)
Enteroscopy 1(2%)
Unspecified contrast studies
Contrast enema 20 (33%)
Water soluble contrast enema 7 (12%)
Radiological contrast study 3 (5%)
Water soluble contrast study 2 (3%)
X-ray
With contrast (eg, not specified, water soluble) 5 (8%)
With contrast enema (eg, not specified, water soluble) 4 (7%)
Not specified 1(2%)
Fluoroscopy
Gastrografin enema 4 (7%)

(Continued)
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TABLE 3. Continued

Reporting element No. of publications
Ultrasound 3 (5%)
MRI 2 (3%)
PET 1(2%)

Imaging findings N =59/95 (62%)
Abdominal or pelvic collection/abscess in the proximity of the anastomosis 54 (92%)
Extravasation of contrast 16 (27%)
Presence of fluid/air around the anastomosis 9 (15%)
Anastomotic dehiscence/breakdown of any staple line/anastomotic defect 10 (17%)
Fistula formation (eg, rectovaginal fistula) 9 (15%)
Fecal peritonitis 1(2%)
Abscess with a communication to the anastomosis 1(2%)

Reintervention findings N =12/95 (13%)
Evidence of an anastomotic defect or dehiscence 9 (75%)
Fistula formation 3(25%)
Postoperative peritonitis 2(17%)
Air, fluid, Gl contents, or contrast material 1 (8%)
Pericolic abscess or phlegmon 1 (8%)
Pelvic, intra-abdominal, or retroperitoneal abscess 1(8%)
Generalized purulent peritonitis 1(8%)
Generalized fecal peritonitis 1 (8%)

Grading terms N =43/95 (45%)
ISREC classification 21 (49%)
Other classifications

Clavien-Dindo 8 (19%)

Hinchey 1(2%)
Major vs minor leaks 6 (14%)
Radiological vs clinical leaks 4 (9%)
Clinical vs subclinical leaks 4 (9%)
Generalized vs localized leaks 1(2%)
Early vs late leaks 1(2%)
Significant vs nonsignificant leaks 1(2%)
Complete vs partial leaks 1(2%)

CCL2 = C-C motif chemokine ligand 2; CRP = C-reactive protein; I-FABP = intestinal fatty acid-binding protein; IL-6 = interleukin-6; IL-8 = interleukin-8; ISREC = International
Study Group of Rectal Cancer; TNFRSF1A = tumor necrosis factor receptor superfamily member 1A.

Surgical Quality Improvement Program, the reporting
of an AL is presently contingent on the specific interven-
tion undertaken and lacks background information (this
encompasses a spectrum of scenarios: instances where
no documented treatment intervention is recorded,
cases managed through interventional methods, situa-
tions addressed with noninterventional or nonoperative
approaches, instances necessitating reoperation, situa-
tions where there is no definitive diagnosis of a leak or a
leak-related abscess, and cases categorized as unknown).
The need for standardized, well-accepted terminology for
reporting AL remains an important issue, especially when
evaluating the effectiveness of targeted interventions and/
or comparing procedural outcomes. Several issues need
to be addressed before formulating a novel framework for
reporting and grading colorectal AL that will gain wide
acceptance. A consensus agreement needs to be reached
with respect to which clinical, radiologic or endoscopic,
and/or biochemical elements are most suggestive of AL,

as reporting rates of these elements vary widely. Second,
agreement is also needed with respect to grading the
severity of leaks, which may take into account not only
the type of intervention(s) required but also short- and
long-term sequelae and impact on patients. Third, addi-
tional elements relevant to the time frame of diagnosis and
management of leaks should be routinely incorporated in
reporting, with a clear distinction between early versus
late/delayed AL diagnosis. Finally, additional features of
AL, with potential implications on outcomes and inter-
ventions, may need to be included, such as anastomotic
height and protective fecal diversion.

There are some limitations of the current work. The
heterogeneity between the included studies and varying
data presentations prohibited a more detailed analysis.
Also, not all papers solely reported on oncological cases.
Furthermore, a deliberate choice was made only to include
high-level evidence publications (ie, RCTs and SRs with
or without MAs). However, based on the findings of
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these studies, the urgency of achieving uniformity in the
reporting and grading of colorectal AL is highlighted.
This uniform process would facilitate quality assurance
in reporting diagnostic elements, enable transparency of
study results, and provide a reliable interpretation of MAs.
The development of a general outcome AL set may be
helpful in tackling further reporting gaps. Consequently,
the findings of this study may inform the development of a
consensus framework for the reporting and grading of AL
after CRC surgery.

CONCLUSIONS

This SR highlights substantial heterogeneity in the ele-
ments used to define colorectal AL across high-level evi-
dence literature, reflecting the need for a widely accepted
framework that can guide the definition, grading, and
reporting of AL. Standardized reporting of AL is essential
for mitigating delays in diagnosis and treatment, promot-
ing the development of treatment guidelines, and address-
ing existing shortcomings.
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