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INTRODUC TION

Approximately 10% of patients with colorectal cancer present 
with acute large bowel obstruction. Different incidences have 
been reported [1], as the severity or degree of obstruction varies 

substantially and may significantly influence clinical decision-mak-
ing. Complete obstruction may lead to extensive bowel dilatation, 
even leading to caecal blow-out, which increases the urgency of sur-
gery or placement of a colonic self-expandable metal stent (SEMS). 
In contrast, incomplete or imminent obstruction may allow for more 
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Abstract
Aim: Controversies on therapeutic strategy for large bowel obstruction by primary colo-
rectal cancer mainly concern acute conditions, being essentially different from subacute 
obstruction. Clearly defining acute obstruction is important for design and interpretation 
of studies as well as for guidelines and daily practice. This systematic review aimed to 
evaluate definitions of obstruction by colorectal cancer in prospective studies.
Method: A systematic search was performed in PubMed, Embase and the Cochrane 
Library. Eligibility criteria included randomized or prospective observational design, pub-
lication between 2000 and 2019, and the inclusion of patients with an obstruction caused 
by colorectal cancer. Provided definitions of obstruction were extracted with assessment 
of common elements.
Results: A total of 16 randomized controlled trials (RCTs) and 99 prospective observa-
tional studies were included. Obstruction was specified as acute in 28 studies, complete/
emergency in five, (sub)acute or similar terms in four and unspecified in 78. Five of 16 
RCTs (31%) and 37 of 99 cohort studies (37%) provided a definition. The definitions in-
cluded any combination of clinical symptoms, physical signs, endoscopic features and 
radiological imaging findings in 25 studies. The definition was only based on clinical 
symptoms in 11 and radiological imaging in six studies. Definitions included a radiological 
component in 100% of evaluable RCTs (5/5) vs. 54% of prospective observational studies 
(20/37, P = 0.07).
Conclusion: In this systematic review, the majority of prospective studies did not define 
obstruction by colorectal cancer and its urgency, whereas provided definitions varied 
hugely. Radiological confirmation seems to be an essential component in defining acute 
obstruction.
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conservative treatment including laxatives with subsequent surgery 
in a semi-elective setting.

Clinical presentation of large bowel obstruction by primary col-
orectal cancer varies hugely in daily practice. Patients may present 
mainly with abdominal pain for several weeks, whereas others rapidly 
develop abdominal distention and might experience disproportion-
ately mild symptoms. Conflicting results have been published regard-
ing the degree of colorectal obstruction and SEMS success rates [2], 
which might be explained by variation in clinical presentation. Recently, 
a scoring system was developed by a Japanese group (the ColoRectal 
Obstruction Scoring System, CROSS) in order to evaluate the degree of 
colorectal obstruction and consequently aid in the choice of treatment 
of patients with obstructive colorectal cancer [3]. In their most recent 
guideline, the European Society of Gastrointestinal Endoscopy (ESGE) 
recommends against prophylactic SEMS placement in patients with 
a subacute obstruction [2], but without providing a clear definition.

A clear definition of obstruction by colorectal cancer might re-
duce overtreatment of patients with mild conditions, and focuses the 
need for emergency treatment towards patients with an acute pre-
sentation. In addition, literature on patients with obstructive colorec-
tal cancer can be compared more effectively with more appropriate 
translation into clinical guidelines and daily practice. Furthermore, 
it enables clinical benchmarking. Therefore, the aim of this system-
atic review was to provide a literature overview of used definitions 
of obstruction by colorectal cancer in prospective studies, thereby 
serving as a basis for the development of a consensus definition.

METHODS

This systematic review was reported according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines [4]. No review protocol was registered.

Search strategy and data extraction

A systematic search was undertaken on MEDLINE/Pubmed, Embase 
and the Cochrane Library. The final search was performed on 13 March 
2019. In MEDLINE/Pubmed, the following search terms were used: 
((colon*[tiab] OR colorectal[tiab]) AND (cancer*[tiab] OR neoplasm*[tiab] 
OR malignan*[tiab]) AND obstructi*[tiab] AND english[language]). The 
first two authors (JV and KB) independently assessed titles and ab-
stracts and subsequently full texts for eligibility. Reference lists of the 
included articles were manually cross-searched for any additional stud-
ies. Any discrepancies were discussed and, in the case of disagreement, 
consensus was reached after consulting the senior author (PT).

Inclusion/exclusion criteria

Studies were included in the case of a randomized or prospective 
observational study design, a publication date between 1 January 

2000 and 13 March 2019, and if describing patients with any sign 
of obstruction caused by either right-sided colon cancer, left-sided 
colon cancer or rectal cancer. Exclusion criteria were retrospec-
tive studies, reviews, letters, editorials, studies including patients 
<18 years old, animal studies and studies not written in English. Not 
providing a definition of obstructive colon cancer was not an exclu-
sion criterion.

Outcomes of interest

Provided definitions of malignant colorectal obstruction or any 
related descriptions of the clinical condition and its urgency of in-
cluded patients were extracted from each study. Definitions were 
evaluated based on whether or not they contained any of the follow-
ing five elements: clinical symptoms, duration of symptoms, physical 
examination, endoscopic features and/or radiological imaging. Other 
extracted variables included study design, number of patients, ter-
minology used for the studied clinical condition as mentioned in the 
Methods section, and whether or not a definition of obstructive 
colon cancer was provided in the Methods section.

RESULTS

Study selection

The literature search yielded a total of 6797 articles (Figure 1). After 
exclusion of 2768 duplicates, 4029 articles were screened on title 
and abstract, and 282 studies remained for full text screening. After 
exclusion based on study design (n  =  123), 115 studies remained 
for final analysis including 16 randomized controlled trials (RCTs) 
(13.9%) and 99 prospective observational studies (86.1%). The stud-
ies are summarized in Table 1.

Terminology

Main terms for the clinical condition that were adhered to in the in-
cluded studies were ‘obstruction/obstructing/obstructive’ (n = 105), 
‘stricture’ (n = 5) and ‘occlusion’ (n = 2) (Table 1). ‘Ileus’ was not used 
in any of the included studies. In five studies, no specific terminol-
ogy was provided in the Methods section. The urgency of the clinical 
condition was further specified in 34 studies: ‘acute’ (n = 28), ‘com-
plete’ (n = 4), ‘emergency’ (n = 1), ‘imminent’ (n = 1). Three studies in-
cluded patients of varying urgency (‘(sub)acute’, ‘(in)complete’, ‘(sub)
occlusion’).

Definition of obstructive colorectal cancer

In total, 42 of the 115 included studies (36.5%) provided a defini-
tion of obstructive colorectal cancer: five of 16 RCTs (31.3%) and 



    | 789VELD et al.

37 of 99 prospective observational studies (37.4%) (Table 1). The 
definitions of these 42 studies are displayed in Table 2, thereby 
separating the used terms and descriptions for each of the five 
predefined elements. The definition was solely based on clinical 
symptoms in 11 studies [5–15] or solely on radiological imaging 
in six studies [16–21] (Figure 2). In the remaining studies, a com-
bination of clinical symptoms with or without duration, physical 
examination, endoscopic features or radiological imaging was 
incorporated into the definition of obstruction. A combination 
of symptoms and physical examination was used in four studies 
[22–25], symptoms including duration and physical examination 
in two studies [23,25], symptoms and endoscopic features in one 
study [26], symptoms including duration and endoscopic features 
in none of the studies, symptoms and radiological findings in six 
studies [27–32], symptoms including duration and radiological 
findings in two studies [28,29], symptoms, physical examination 
and endoscopic features in one study [33], and symptoms, physical 
examination and radiological findings in nine studies [34–42], with 
three of these also including duration of symptoms [34,38,41]. 

None of the studies included all five elements. A radiological 
component was incorporated in the used definitions in 100% of 
RCTs (5/5) vs. 54.1% of prospective observational studies (20/37, 
P = 0.07). No studies were identified that formally validated a defi-
nition of obstructive colorectal cancer.

Clinical symptoms

The most frequently reported clinical symptoms included abdominal 
pain, inability to pass stool or flatus, nausea and/or vomiting. The 
CROSS score, which focuses on the level of oral intake along with 
symptoms of stricture, was used in two of 42 studies (4.8%) [12,43]. 
In three of the studies [11,43,44], absence of flatus determined the 
degree of obstruction: if the patient was still able to pass flatus, the 
obstruction was incomplete. The required duration of symptoms 
for patients to be eligible for inclusion was reported in eight stud-
ies [8,23,25,28,29,34,38,41]. Three studies mentioned >48  h as a 
minimum [23,25,28], whereas others used criteria such as symptoms 

F I G U R E  1  PRISMA flowchart
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for at least 12 h [38] or 24 h [34,41], less than 1 week [29] or at least 
3 months [8].

Physical examination

Findings during physical examination that were included in defini-
tions of colorectal obstruction included abdominal distention in 13 
studies [22–25,33–37,39,40,42,45], bowel distention in one study 
[41] and intestinal distention in one study [38].

Endoscopic features

Endoscopic features were included in the definition of obstruc-
tion in six studies and were described as ‘the inability of the en-
doscopist to visualize the proximal lumen’ [43,44], ‘a stenosis that 
could not be passed with a colonoscope’ [33,46] or ‘severe colonic 
obstruction on endoscopic imaging’ [45]. One study specifically 
defined nearly complete obstruction using endoscopic features: 
‘complete colonoscopic examination was impossible because of 
narrowing’ [26].

Radiological imaging

Descriptions of findings during radiological imaging as one of the 
elements of the definition of obstruction included ‘enlarged colonic 
loops’, ‘dilated colon proximally to the lesion’, ‘termination of a fluid- 
or gas-filled colon by a collapsed colon distally’, ‘inability of contrast 

to pass proximal to the lesion’, ‘some contrast passing the tumour 
in case of incomplete obstruction’ and ‘air–fluid levels suggestive of 
ileus’.

DISCUSSION

The current systematic review reveals an important shortcoming 
in the available literature on large bowel obstruction by colorectal 
cancer regarding the definition of the relevant clinical condition, 
as well as the specification of the urgency of obstruction. Even 
after eligibility was confined to only randomized and prospective 
observational studies, we found that only 42 of the 115 included 
studies (36.5%) provided any definition of obstruction and only 
34 studies (29.6%) specified the urgency. The proportion of stud-
ies providing any definition was similar for RCTs (31%) and non-
randomized observational cohort studies (37%). Definitions varied 
extensively regarding the terms and descriptions that were used, 
as well as the number and combinations of the five predefined ele-
ments that were incorporated. Most studies used a combination 
of clinical symptoms with or without duration and findings during 
radiological imaging to define malignant colorectal obstruction. 
All RCTs using a definition for obstruction incorporated radiologi-
cal signs to confirm the presence of obstruction, while this was 
the case in only half of prospective observational studies. The re-
quired duration of symptoms for inclusion varied from 12 h up to 
3 months.

Regarding the terminology of the clinical condition, ‘obstruc-
tion’ or similar words were mostly used. However, given the fact 
that this term can apparently be used independent of the degree 
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of obstruction, it seems necessary to further specify this condition. 
Considering the desired relevance of the definition for therapeu-
tic decision-making, one should name the condition that indicates 
the necessity for an emergency intervention, either surgical or en-
doscopic. ‘Acute obstruction’ probably best expresses this clinical 
scenario, while ‘complete obstruction’ wrongly implies that one can 
reliably assess the degree of obstruction by any measure. If urgency 
was specified, ‘acute’ was used in the vast majority of studies.

Clinical symptoms that were included in the definitions were ab-
dominal pain, nausea, vomiting and several words and phrases re-
ferring to problems with passing stools or flatus. Reporting these 
symptoms may vary between physicians according to differences in 
education, specialization and experience, besides geographical and 
psychosocial differences in the way patients present their symp-
toms, and thus be subject to inter-observer variability. Some of the 
symptoms are relatively unspecific, such as abdominal pain and nau-
sea. Vomiting is a more objective symptom, but only presents in the 
case of malignant obstruction if the small bowel dilates with insuffi-
ciency of the ileocaecal valve. Inability to pass stools or flatus might 
also be difficult to judge, and terms such as ‘constipation’, ‘change in 
bowel habits’ or ‘difficulty in defaecation’ do not seem to be appro-
priate to define acute obstruction.

Duration of symptoms was infrequently described and varied be-
tween 12 h and 3 months. Notably, several studies used a minimum 
of 24 h or even 12 h of not passing stools or flatus as a criterion for 
inclusion. However, this might also be the case in physiological cir-
cumstances, raising the question whether adding an interval of 24 h 
or less to the definition of colorectal obstruction regarding bowel 
movements is of any relevance. If one would consider including pas-
sage of stools or flatus as part of the definition of acute obstruction, 
the minimal duration should probably be at least 48 h.

Radiological confirmation of obstruction is probably one of the 
essential elements of the definition. However, in order to define the 
condition as an emergency, it also seems essential that symptoms 
should be included in a definition of acute obstruction in combina-
tion with at least the presence of abdominal distention during physi-
cal examination. The other way around, abdominal distention during 
physical examination in the absence of any related symptoms can 
contribute to defining acute colorectal obstruction.

In the case of emergency surgery, colonoscopy is often not per-
formed before resection or construction of a decompressing stoma. 
This was confirmed by the current systematic review, in which en-
doscopic characteristics were infrequently part of the requirements 
for having obstructive colorectal cancer. Furthermore, endoscopic 
features such as inability to pass the endoscope might be observed 
in the absence of any clinical or radiological signs of obstruction. For 
these reasons, endoscopic features should probably not be included 
in the definition of acute obstruction. In contrast, a CT scan showing 
dilated colon proximal to a malignant appearing stenosis is probably 
one of the most reliable elements of a definition of obstruction [47]. 
The only difficulty for radiologists is to distinguish obstruction from 
colonic dilatation or pseudo-obstruction, and a contrast enema can 
help to differentiate. Furthermore, the clinical diagnosis only fits into 

‘acute obstruction’ in combination with at least one clinical criterion 
such as vomiting, distended abdomen or not passing stools or flatus 
for at least 48 h.

The required maximum interval between presentation and first 
intervention, reflecting urgency and severity of the obstruction, was 
reported even less frequently than duration of symptoms. In one 
RCT [29], patients had to be treated with either an SEMS or surgery 
within 24 h of randomization. Although such a criterion might add 
to the definition of acute obstruction, incorporating timing of sub-
sequent therapeutic interventions is probably not the purest way of 
defining a clinical condition. Considering therapeutic consequences, 
it is also of relevance that the ESGE guideline of 2020 recommends 
against prophylactic colonic SEMS placement. According to the 
guideline, SEMS is only indicated in patients with both obstructive 
symptoms and radiological findings suspicious of malignant large 
bowel obstruction, because of the potential risks associated with 
colonic stenting [2]. An unclear distinction between acute and immi-
nent obstruction may result in overtreatment of patients who might 
experience relief of mild symptoms by, for example, laxatives with 
subsequent semi-elective surgery. This underlines the need to talk 
about ‘acute obstruction’, as mentioned before.

Recently, a scoring system CROSS was developed by a Japanese 
group in order to evaluate the degree of colorectal obstruction 
and consequently aid in the choice of treatment of patients with 
obstructive colorectal cancer [3]. This scoring system focuses on 
the level of oral intake along with symptoms of stricture, including 
abdominal pain or cramps, abdominal distention, nausea, vomiting, 
constipation and diarrhoea. The less able a patient is to eat soft sol-
ids, the lower the CROSS score. However, this scoring system is in-
frequently used in the literature. This was confirmed by the current 
systematic review, with only two of 42 studies (4.8%) adhering to the 
CROSS scoring system. A disadvantage of this scoring system is the 
lack of any radiological criteria. Before widespread implementation, 
such a scoring system has to be assessed regarding its relevance to 
therapeutic decision-making and subsequent clinical outcome pa-
rameters. Subsequently, validation is required in different clinical 
settings.

The limitations of the present review are related to the se-
lection of studies. Besides RCTs, we decided to include studies 
with a prospective study design. However, the term ‘prospective’ 
does not necessarily mean that a complete research protocol had 
been written before data collection and might only indicate that 
patients were prospectively identified. This might explain the low 
proportion of definitions provided, although the proportion was 
similar for RCTs. In addition, because of the rather long inclusion 
period, the methodological criteria of designing and reporting pro-
spective studies as well as the diagnostic work-up of such patients 
have probably changed over time. Furthermore, insight into the 
clinical relevance of the urgency of the obstruction might have 
increased.

In conclusion, obstruction by colorectal cancer was not clearly 
defined and its urgency was not specified in the majority of the 
included prospective studies in the current systematic review. 
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Radiological imaging showing distended bowel proximal to a suspi-
cious malignant stenosis seems an essential element of a definition 
of obstruction by colorectal cancer. If combined with a distended 
abdomen during physical examination with or without specific clin-
ical symptoms, this can define the clinical condition of ‘acute ob-
struction’ with required relevance for therapeutic decision-making. 
Consensus on one uniform definition is warranted, in order to re-
duce overtreatment of imminent obstruction, to improve compa-
rability of the literature, to facilitate guideline development and to 
enable benchmarking within a clinical audit.
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