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ABSTRACT

Background and study aims Urgent endoscopy is often

used to diagnose and sometimes treat acute upper gastro-

intestinal syndromes (hemorrhage, toxic ingestion, and oc-

clusion). However, its suitability concerning the manage-

ment of lower gastrointestinal conditions in emergency cir-

cumstances is controversial.

Patients and methods We studied the role of emergency

colonoscopy in diagnosis and treatment of all consecutive

patients presenting with acute lower gastrointestinal symp-

toms referred to our hospital on an emergency basis. All pa-

tients were first managed by physicians from the emergen-

cy room and/or the intensive care unit (ICU); the treat-

ments included fluid resuscitation, blood transfusion, and

antibiotic or cardiotonic as needed. Bowel cleansing was

performed to purge the colon of clots, stool, and blood

when clinically possible; alternatively, a bowel enema was

used. Patients only underwent a computed tomography

(CT) scan prior to the colonoscopy in clinically relevant si-

tuations. Colonoscopy was performed within 6–36 hours

after hospitalization or the beginning of the clinical symp-

toms (hemorrhage, sepsis, colon distension) or occlusion,

as assessed by abdominal CT scan.

Results From 2010 to 2015, 603 patients underwent ur-

gent colonoscopy; among them, 214 (36%) presented with

lower GI bleeding, while 264 (44%) had symptoms sugges-

tive of intestinal ischemia; almost half (49%, n =295) of the

patients were hospitalized in the ICU. Patients received

therapies, such as clips (15%), epinephrine injections (5%),

bipolar coagulation (7%), or devolvulation (3%) using colo-

noscopy or antibiotic therapy when needed. No perforation

was observed after colonoscopy and only three cases of he-

morrhage recurrence were documented as complications

after the procedure. Overall, 192 patients died within 1

month after colonoscopy due to four independent risk si-

tuations, as follows: septic shock, heart transplantation,

multiorgan failure, and ischemic colitis. Only 67 (35%) un-

derwent urgent intestinal surgery when ischemic colitis

was identified, and this did not have a significant effect on

the mortality rate.

Conclusions Urgent bedside colonoscopy is feasible and

safe for routine use. The highest advantage was observed

in patients with red blood hemorrhage, diarrhea, and colon

distension when symptoms were not associated with multi-

organe failure, heart transplantation, or septic shock. As re-

vealed by colonoscopy and pathological features, ischemic

colitis is associated with a bad prognosis, and patients ex-

perience a higher rate of early mortality regardless of

whether they undergo urgent colon surgery.
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Introduction
In practice, gastroenterologists are frequently invited to per-
form urgent colonoscopy, often in critically ill patients. Al-
though hemorrhage remains the main medical problem to be
assessed, some other issues, such as sepsis, diarrhea, suspicion
of colonic ischemia, and volvulus, are major situations leading
to this procedure. Overall, the benefits of urgent colonoscopy
for acute abdominal symptoms, including all consecutive is-
sues, have not been investigated so far [1–7]. Moreover, for
lower gastrointestinal bleeding (LGIB) the clinical setting is dis-
tinct from that relating to upper gastrointestinal bleeding, be-
cause different aims and techniques are involved in these disor-
ders. Longitudinal studies have indicated that incidence of hos-
pitalization for lower GI complications (primarily bleeding) in-
creased by 65% over a decade, shifting from 20 out of 100,000
persons in 1996 to 33 out of 100,000 persons in 2005 [4]. An
alternative reason for urgent colonoscopy is severe sepsis with
a gastrointestinal septic and/or ischemic location; in these pa-
tients, who have an extremely high risk of recurrent or contin-
ued bleeding and multivisceral failure, early diagnosis and the
potential application of therapy may be the highest priorities.
In some such patients, need for surgery may affect morbidity
and mortality [5]. Thus, urgent colonoscopy represents a ser-
ious, increasingly important issue for both patients and gastro-
enterologists. In most cases, however, this procedure is reques-
ted in patients with one or numerous comorbidities, making it
difficult to best evaluate the safety, as well as the cost-effec-
tiveness, of early colonoscopy [6].

Early colonoscopy is recommended for patients with severe
LGIB, although the results in the literature remain contradictory
regarding improved outcomes. Prospective controlled studies
have reported an extremely small benefit of early colonoscopy
and no significant difference between procedures performed
within 24 hours after patient admission and those performed
at 24 to 72 hours; however, most of these studies have lacked
statistical power due to the inclusion of a small number of pa-
tients [1]. A recent meta-analysis including 6 of the main avail-
able retrospective studies compared the results of 422 patients
in the early group and 479 in the delayed group. The 2 groups
were comparable in terms of age, hemoglobin on admission,
and packed red blood cell transfusion, as well as the rates of
in-hospital mortality, re-bleeding, and need for surgery. Conse-
quently, the authors concluded that early colonoscopy—al-
though associated with greater detection of the bleeding
source and endoscopic intervention – did not seem necessary
[2], despite the positive results of a randomized study [3]. In
addition, the guideline for urgent colonoscopy remains ambig-
uous regarding which patients should benefit from this proce-
dure.

The aim of this study was to evaluate the role of bedside co-
lonoscopy in the management of patients presenting with ur-
gent lower gastrointestinal symptoms and assess how it affects
early mortality. We show that patients’ comorbidities can sig-
nificantly affect survival independently of the results of the
exam.

Patients and methods
In our healthcare organization, every exam or test regarding a
patient’s management is recorded. This is done to evaluate
the activity of the health unit. Thus, the reference number of
each procedure and the related cause are identifiable; conse-
quently, the incidence and prevalence of pathologies in select-
ed populations regarding the total activity of the unit can be
evaluated. This is supported by a software system used to
code and collect patient data. The recording system is checked
by the Département d’Information Médicale/Department of
medical information (DIM). We used data from all recorded
consecutive colonoscopies conducted between January 1,
2010 and December 31, 2014 at Mondor Hospital (Créteil,
France). To further ensure that no cases were missed, we also
searched for patients with diagnostic reference codes that are
usually eligible for urgent procedures, for example, rectal
bleeding; intestinal angiodysplasia with hemorrhage; blood in
stool; melena; pseudomembranous colitis; ulcerative, is-
chemic, or intestinal pseudo-obstruction/Ogilvie syndrome;
megacolon/toxic megacolon; diverticulitis/diverticulosis; en-
terocolitis; necrotizing gastroenterocolitis; inflammatory bow-
el disease (IBD); Crohn’s disease; vascular abdominal angina;
mesenteric ischemia; angiodysplasia; and volvulus.

A total of 6,805 colposcopies were identified; no missing
procedures were evident that could constitute a bias. The notes
for each patient were reviewed, and every colonoscopy was
classified as “urgent” or “not urgent.” All those marked “ur-
gent” were included in the study. A colonoscopy was defined
as “urgent colonoscopy” when an exam was performed within
36 hours after demand. The choice to extend this period to a
36-hour delay was made because urgent colonoscopy could be
scheduled within 24 hours but performed after 24 hours (from
the time of request) for a care reason (e. g., patient cardiovas-
cular instability, inadequate bowel preparation), an organiza-
tional constraint (procedure could be performed only between
8:00 am and 6:00 pm), lack of availability of materials, and so
on. Furthermore, although the large majority of patients had
urgent colonoscopies in less than 24 hours, this 6-hour exten-
sion of the timing could ensure that all relevant patients who
needed urgent colonoscopy were identified.

Authorization for this research was granted by the French
National Commission on Liberty and Digital Data (Commission
Nationale de l’Informatique et des Libertés). Over 1 year, the
following data were retrospectively collected from patients’
files: indication for the exam, medical background, and poten-
tial colonoscopy-related complications. Follow up was deter-
mined using medical records for those patients who had not
been discharged within 1 month after the last endoscopic ex-
ploration. For all remaining patients, a medical examination
was performed 1 to 3 months after the last endoscopy. Infor-
mation relating to patient status at 72 hours after colonoscopy
was available for all patients, since none were discharged prior
to this time; this was obtained using the hospitalization report
and computerized dossier, where all major events and the pa-
tient trajectory are recorded. We considered the following
characteristics: need for further colonoscopies, need for sur-
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gery, type of surgery, histology, and mortality. The median fol-
low-up time in the series was 5.12 months, although for death
events, the duration was limited to 1 month following the last
colonoscopy performed. We also recorded all data from exams,
including type and quality of bowel preparation, percentage of
cecal intubation, endoscopic findings, and potential endo-
scopic therapy procedures.

Quality of preparation could be subjective; this was defined
by the endoscopist during the procedure and routinely record-
ed in the results. It was defined as “good” when it allowed the
endoscopist to fully perform the exam, correctly examine the
source of the problem, and eventually perform an endoscopic
hemostatic procedure when needed. The Boston classification
could not be used because of the low rate of complete colonos-
copies in this urgent context, as well as because the Boston
score was not routinely registered at the beginning of the study
period due to the failure of scoring at that time. A colonoscopy
was defined as “complete” when the cecum was intubated. In
contrast, it was defined as “contributive” when colonoscopy af-
fected the precision of diagnosis or contributed to the decision
to administer therapy. This included all pathological features
colonoscopy could reveal, as well as any related therapy deci-
sion mentioned in the medical file during 1 month of follow up
if it was directly related to the colonoscopy and/or colonic pa-
thology results. In this regard, among polyps found during the
colonoscopy, only those considered as the cause of bleeding or
sepsis could cause the colonoscopy exam to be labelled “contri-
butive.”

The study site was a large, tertiary-care, academic hospital in
a major city. The gastroenterology team specialized in both di-
agnosis and interventional endoscopy procedures. Mondor
Hospital includes five intensive care units (ICUs), as follows: a
medical ICU, surgical ICU, specific GI and liver ICU, cardiac ICU,
and neurological ICU. The hospital is a reference center for vas-
cular and aortic surgery.

When a patient was hospitalized in 1 of the 5 ICUs of the
hospital, urgent colonoscopy was requested by the ICU physi-
cians and performed by a senior endoscopist after evaluation
of the patient by the gastroenterology team for urgent proces-
sing. In these cases, a cart containing a light source, processor,
and colonoscopes was brought to the bedside. In patients not
admitted to the ICU, urgent colonoscopies were performed in
the endoscopic unit. For patients under sedation and ventila-
tion monitoring or those unable to drink (because of ileus, po-
tentially serious colitis, or organic obstruction), preparation by
Normacol enema was performed a few hours before the proce-
dure. In the remaining cases, 3 to 4 L of colon cleaning liquid
was given in a polyethylene glycol-based preparation. All unex-
pected symptoms observed in the first 72 hours after the colo-
noscopy procedure, including pain, hemorrhage, peritoneal air
collection, and fever, were recorded and analyzed as complica-
tions that were likely due to the colonoscopy.

Statistics

A normal distribution of data can be assumed in view of the
amount of data available (about 750 observations from 600 pa-
tients). Continuous baseline descriptive variables were express-

ed as means with standard deviations (SDs) and compared
using a Student t-test. Categorical variables were expressed as
absolute numbers and percentages. We used the χ2 statistic for
most categorical variables, whereas the Fisher exact test was
used for small numbers. Univariate and multivariate conditional
logistic regression analyses were used to obtain crude and ad-
justed odds ratios (ORs) and 95% confidence intervals (95%
CIs) after controlling simultaneously for potential confounders.
Furthermore, P values less than 0.05 were regarded as statisti-
cally significant, and those factors associated with mortality
with a P value of 0.1 or less were included in multivariate analy-
sis using the Cox proportional hazards model. The survival
curves were compared using the log-rank test and Cox models.
The multivariate Cox models were also fitted to compare the
cause of death in different situations and between groups to
take into account potential confounders. All factors relating to
organ failure (heart, liver, and kidney) and hospitalization in the
ICU could be considered up-front confounders. A backward se-
lection based on the P-value was carried out, including both ca-
tegorical variables (heart failure, kidney failure, ischemic heart
disease, valve replacement, auricular fibrillation, diabetes,
stroke) as yes/no variables and continuous (survival) variables.
The censure was done on death occurring before 30 days after
the last urgent colonoscopy performed. Only hospitalization in
the ICU was analyzed as a yes/no variable and as a stratification
arm in the model variation. A two-sided P value <0.05 was de-
fined as significant. All analyses were performed using Systat
version 6.1.

Results
During the study period, 6,805 consecutive colonoscopies were
performed in 6,600 patients. According to the criteria defined
in the “Patients and Methods” section, 603 (9.13%) patients
had 757 (11%) urgent colonoscopies. The mean number of co-
lonoscopies per patient under this condition was 1.27 (range:
1–5 per patient).

Baseline demographic and clinical characteristics of these
patients are shown in ▶Table1. The patients’ mean age was
66.1 years (SD 15.6), and most were men (69%). The majority
had serious comorbidities, most of which were cardiovascular
diseases, followed by digestive neoplasia and inflammatory or
infectious diseases. The cardiovascular comorbidities consisted
of ischemic heart disease (25%), aorto-bifemoral vascular by-
pass (9.6%), other vascular bypass (15.6%), abdominal aortic
aneurysm repair (15.4%), heart transplant (1.7%), heart failure
(9.1%), cardiac stent or bypass (17.4%), and stroke (8.1%).
Moreover, 24% of patients had a history of neoplasia, including
colorectal neoplasia (5%). Almost half of patients (n=295, 49%)
were hospitalized in the ICU due to septic shock, multivisceral
failure, and hemorrhagic shock, which occurred in 15%, 11%,
and 7% of patients, respectively (▶Table 2). The remaining pa-
tients were hospitalized in other units (internal medicine, gas-
troenterology, surgery, geriatrics, etc.) in the hospital.

Among the 757 colonoscopies, nearly a third (n=235, 31%)
allowed cecal intubation; in 71.2% of the cases (n =539), bowel
preparation was defined as “good” by the examiner, and in
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61.8% of the cases (n =468), colonoscopy was contributive ac-
cording to the criteria defined above. Less than 10% of exams
showed polyps (n=46) or advanced colorectal neoplasia (n =
20). No perforation was reported during or after the colonosco-
pies.

Clinical symptoms and indications for colonoscopy
and findings

Gastrointestinal hemorrhage, reported in 36% of the cases (n =
214), was the main reason for urgent colonoscopy. In this con-
text, 170 patients presented with rectal bleeding and 51 with
melena (7 patients presented with both). All patients with me-
lena underwent an upper GI endoscopy prior to the colonosco-
py that did not reveal the cause of the hemorrhage. Etiology of
hemorrhage could be addressed during colonoscopy in 66.3%
of the cases (142/214). The main causes were diverticular
bleeding (n=67, 47.2%), ischemic colitis (n =40, 28.2%), tu-
moral lesions (n =11, 7.7%), and angiodysplasia (n =5, 3.5%).
Peri endoscopy therapeutic procedures were performed in 21
cases, as follows: 13 endoscopic clips with or without adrenalin
serum injection, 2 band ligations, 4 argon-plasma coagulations
(APCs), 1 adrenalin serum injection, and 1 bipolar coagulation.
Radiological vascular embolization and urgent right hemico-
lectomy were necessary in 1 and 2 patients, respectively, be-
cause of peri endoscopic treatment failure. No fatal complica-
tion following colonoscopy was observed. Other colonoscopy
indications were as follows: volvulus that needed urgent endo-
scopic management (n=25), acute severe diarrhea (n =44), or
idiopathic acute intestinal pseudo-obstruction.

Ischemic colitis

The overall clinical and paraclinical features were suggestive of
ischemic colitis before colonoscopy was performed in 44% of
the cases (n=264) because of clinical symptoms (hemorrhage,
abdominal pain, organ failure), medical history (prior vascular
surgery with abdominal aortic aneurysm repair or vascular by-
pass), or imaging (either computed tomography [CT] scan or
magnetic resonance imaging [MRI] of abdomen) evidence.
Among these patients, 77.6% (n =52) had a severe and necro-
tizing ischemic colitis and met the criteria of serious injury.
The mean number of colonoscopies in these patients was 1.29
(1–6) exams per patient.

Patients undergoing surgery during the follow-up
period

There were 87 (40.6%) patients with melena or rectal bleeding
under monitoring in the ICU; among them, 67 patients (11.1%
of the cohort) required urgent surgery (▶Table2). These pa-
tients were eligible for colectomy in emergency. Similarly, in 8
out of 25 patients with volvulus (11.9% of whom underwent
surgery), surgical sigmoidectomy was required. Other indica-
tions of urgent surgery were as follows: two right hemicolec-
tomies for severe hemorrhage after the failure of endoscopic
treatment; one segmental resection of the colon after postem-
bolization perforation, which was indicated because of severe
hemorrhage due to angiodysplasia; one colectomy for idio-
pathic acute intestinal pseudo-obstruction complicated by is-
chemic colitis; one colectomy for acute severe colitis due to ul-
cerative colitis; and two noncontributive exploratory laparoto-
my procedures without intestinal resection.

▶ Table 2 Clinical outcomes.

Patient hospitalized in ICU, number (%) 295 (48.9%)

▪ Multivisceral failure 68 (11.3%)

▪ Hemorrhagic shock 42 (7%)

▪ Cardiogenic shock 55 (9.1 %)

▪ Septic shock 88 (14.6%)

Surgery 67 (11.1%)

Mortality 192 (31.8%)

▶ Table 1 Baseline demographic and clinical characteristics of pa-
tients.

Patients (n =603)

Age, mean (SD), years 66.1 (15.6)

Sex, female/male, n 187/416

Mean number (extremes) of colonoscopies per
patient

1.27 (1–5)

Medical background

▪ Colorectal neoplasia 5.1% (31)

▪ Other neoplasia 18.9% (114)

▪ Inflammatory bowel disease 3% (18)

▪ Aorto-bifemoral vascular bypass 9.6% (58)

▪ Other vascular bypass 15.6% (88)

▪ Abdominal aortic aneurysm 15.4% (93)

▪ Ischemic heart disease 25% (151)

▪ Cardiac stent/bypass 17.4% (105)

▪ Heart transplant 1.7% (10)

▪ Valve replacement 10.9% (66)

▪ Heart failure 9.1% (55)

▪ Auricular fibrillation 21.6% (130)

▪ HBP 47.8% (288)

▪ Diabetes 20.2% (122)

▪ Chronic renal failure 18.6% (112)

▪ Dyslipidemia 18.1% (109)

▪ Stroke 8.1% (49)

Smoker 21.6% (130)
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Early death as the main outcome

Overall, 192 out of 603 patients died within 30 days after an ur-
gent colonoscopy (mortality rate of 31.8%), regardless of the
number of colonoscopies (1–6) performed per patient. As
shown in ▶Table 3, a medical history of valve replacement (P=
0.010), heart failure (P=0.019), auricular fibrillation (P=0.017),
diabetes (P=0.031), and chronic renal failure (P=0.004) were
significant predictors of mortality after univariate analysis. Si-
milarly, diagnosis of ischemic colitis was a significant predictor
of mortality (P<0.001). In addition, hospitalization in the ICU (P
<0.001), the presence of multivisceral failure (P<0.001), he-
morrhagic shock (P=0.009), cardiogenic shock (P<0.001), sep-
tic shock (P<0.001), and the need for urgent surgery (P=0.006)
were significant predictors of mortality, whereas the presence
of rectal bleeding (P<0.001), diarrhea (P=0.011), or volvulus
(P=0.020) was significantly protective. Multivariate analysis
was then conducted, including 19 factors associated with 1-
month mortality and a p-value set at 0.1 or less, as observed in
univariate analysis; this revealed five independent risk predic-
tors of mortality (▶Table 4). Hospitalization in the ICU (what-
ever the reason), multivisceral failure, heart transplantation
and ischemic colitis (as assessed by colonoscopy and confirmed
by histology), and septic shock appeared to be indicators of bad
prognosis. As indicated in ▶Fig. 1, the overall survival was bet-
ter in patients without colonic ischemia. This difference was due
to early mortality, as the difference did not persist in the later
survival rate (▶Fig. 1).

In this study, 128 patients underwent 300 urgent colonosco-
pies for ischemic colitis (2.3 exams per patient), which was
staged as follows: stage 1: erythema and edema (28.1% of the
patients; n =36); stage 2, non-necrotic ulcers (34.4% of the pa-
tients; n =44); and stage 3, extensive necrosis (37.5% of the pa-
tients; n =48). For nearly a third of these patients, ischemic co-
litis occurred after vascular surgery (32.8%, n=42), and for
28.9% of the patients (n=37), it occurred after an abdominal
aortic aneurysm repair. The overall 1-month mortality rate
after colonoscopy in ischemic colitis patients reached 52% (n=
67).

In 52 of 128 ischemic colitis patients (40.6%), urgent sur-
gery was needed because of an uncontrolled clinical situation.
Among these patients, 39 had early (< 36 hours after colonos-
copy) and 13 had delayed surgery (after 36 hours or more).
The overall mortality in these patients was 63% (33/52), and
there was significant difference depending on whether the sur-
gery was early (25 out of 39) or delayed (8 out of 13). Briefly,
among those patients undergoing colon surgery, ischemic coli-
tis appeared as a higher predictive condition of early mortality
after surgery and rectorrhagia as the only predictive clinical
symptom in the 13 cases of this condition included in the anal-
ysis.

No perforation was reported after 757 procedures. More-
over, in an analysis categorizing patients into two classes con-
cerning cecal intubation – “Yes” versus “No” – with all new
symptoms in the postcolonoscopy period considered as compli-
cations, there were no significant differences between those

with complete colonoscopy (n =235 out of 603 patients) under-
going the urgent procedure and the remaining cases.

Discussion
We took a pragmatic approached in this research and included
all consecutive requests for colonoscopy in a large hospital over
a 5-year study period. The benefits and outcomes of urgent
bedside colonoscopy in consecutive patients, including not
only those referred for bowel hemorrhage but also those with
dramatic diarrhea of unknown cause of visceral failure, volvu-
lus, and suspicion of ischemic colitis were reported. Further-
more, we investigated how this procedure could influence pa-
tients’ early survival and showed that it is feasible, safe, and
helpful for medical decision making. However, we also demon-
strated that patients’ morbidities can heavily affect the survival
rate regardless of the indication or examination results (▶Ta-
ble3).

This urgent procedure is presumed to enable diagnosis, such
as by reaching site of the bleeding, allowing the intensity of the
ischemia and its extensions to be evaluated, and allowing sam-
pling of tissue and effluent [6–10]. This procedure may also of-
fer important urgent therapeutic possibilities, such as stopping
hemorrhage from diverticula or angiodysplasia or overpassing
occlusion via devolvulation and stent use in volvulus and malig-
nant tumor stenosis, respectively [10–16]. As far as we know,
this is the largest cohort series based on 235 patients with cecal
intubation; only 120–165 patients have been reported on in
the other series [11–15]. Even in our series, the good prepara-
tion necessary for cecal intubation was the issue in one-third of
all urgent procedures. Failure of preparation and difficulties in
cecal intubation may enhance the rate of complications. Here,
we also showed that this procedure is safe: Despite the failure
of optimal preparation impeding cecal intubation, no severe
complications, such as perforation, were observed in the 603
patients undergoing urgent procedures, regardless of whether
the examination included complete cecal intubation. Neverthe-
less, the medical decisions and management based on colonos-
copy results could be improved despite the incomplete colo-
noscopies evident in two-thirds of the cases. This means that
urgent procedures could contribute to medical decisions and
management even when there is insufficient preparation and
failure of cecal intubation. More difficulties related to cecal in-
tubation were also observed in patients with one or more co-
morbidities. Among the symptoms and conditions leading to
urgent colonoscopy, even in those patients hospitalized in the
ICU, red bowel bleeding, diarrhea, and colonic volvulus ap-
peared to be protective, as they revealed causes like diverticu-
lar hemorrhage, IBD or infection, and volvulus. The main cause
of hemorrhage was diverticula in our series, followed by ische-
mia and tumors, as in several other series (3, 16–17).

Abdominal imaging was performed in all cases hospitalized
in ICU prior to the colonoscopy; this was helpful for diagnosis,
as previously reported [18]. The peri endoscopic therapeutic
procedures were successful in 19.5% of cases for hemorrhage,
which is close to the proportion of 25.6% reported by Nagata et
al. [15]. However, worse outcomes were observed in those pa-
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▶ Table 3 Univariate analysis of risk factors of death.

Alive (n=411) Deceased (n=192) P

Age, mean (SD), years 64.2 (0.84) 66.6 (0.95) 0.074

Sex, female/male, n 133/278 54/138 0.3

Smoker 91 (22.1%) 39 (20.3%) 0.346

Medical background

▪ Colorectal neoplasia 21 (6.4) 10 (3.7) 0.135

▪ Other neoplasia 75 (18.2%) 39 (20.3%) 0.309

▪ Inflammatory bowel disease 15 (3.6%) 3 (1.6%) 0.318

▪ Aorto-bifemoral bypass 41 (10%) 17 (4.1%) 0.392

▪ Other vascular bypass 60 (14.6%) 28 (6.8%) 0.551

▪ Abdominal aortic aneurysm 63 (15.3%) 30 (15.6%) 0.507

▪ Ischemic heart disease 97 (23.6%) 54 (28.1%) 0.137

▪ Cardiac stent/bypass 68 (16.5%) 37 (19.3%) 0.238

▪ Heart transplant 4 (1%) 6 (3.1%) 0.061

▪ Valve replacement 36 (8.7%) 30 (15.6%) 0.010

▪ Heart failure 30 (7.3%) 25 (13%) 0.019

▪ Auricular fibrillation 78 (19%) 52 (27.1%) 0.017

▪ HBP 193 (47%) 95 (49.5%) 0.312

▪ Diabetes 74 (18%) 48 (25%) 0.031

▪ Chronic renal failure 64 (15.6%) 48 (25%) 0.004

▪ Dyslipidemia 75 (18.2%) 34 (17.7%) 0.485

▪ Stroke 28 (6.8%) 21 (5.1%) 0.061

Clinical symptoms

▪ Rectal Bleeding 135 (32.8%) 35 (18.2%) < 0.001

▪ Melena 39 (9.5%) 12 (6.2%) 0.119

▪ Diarrhea 37 (9%) 7 (3.6%) 0.011

Diagnosis

▪ Volvulus 22 (5.4%) 3 (1.6%) 0.020

▪ Ischemic colitis 61 (15%) 67 (35%) < 0.001

Clinical outcomes

Hospitalization in ICU 156 (38%) 137 (71.3%) < 0.001

▪ Multi organ Failure 21 (5.1%) 47 (24.5%) < 0.001

▪ Hemorrhagic shock 21 (5.1%) 21 (11%) 0.009

▪ Cardiogenic shock 23 (5.6%) 32 (16.7%) < 0.001

▪ Septic shock 42 (10.2%) 46 (11.2%) < 0.001

Surgery 36 (8.8%) 31 (16.1%) 0.006

For continuous variables, mean (SD) and for categorical variables, number (%) are indicated
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tients with ischemic colitis, in whom the highest rate of early
mortality was found.

Colonic ischemia, as assessed by colonoscopy and patholo-
gy, appeared to be one of the main independent risk factors of
mortality following heart transplant, multivisceral failure, and
severe sepsis. This means that physicians should take into con-
sideration the feasibility risk – benefit analysis of the procedure,
especially in patients with comorbidities. The mechanism of
ischemia was cardiovascular failure in most cases, and this
could lead to early mortality when associated with multivisceral
failure or septic shock. This finding was in accordance with pre-
vious studies [19–22]. We speculate that those patients with
ischemic colitis and comorbidities, such as visceral failure or
septic shock, who underwent colon surgery experienced bad

▶ Table 4 Multivariate analysis of risk factors of death.

Odds Ratio IC 95% P

Multi-organ failure 21.5 (19.3 –23.6) <0.001

Hospitalization in ICU 20.3 (18 –55.5) <0.001

Ischemic colitis 13.9 (12.4 –14.5) <0.001

Heart transplant 9.37 (8.11 –11.71) <0.01

Septic shock 6.2 (4.7–7.8) 0.013
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▶ Fig. 1 Probability of survival in patients undergoing emergency colonoscopy.
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outcomes because in these situations the, benefit of urgent co-
lonoscopy – regardless of whether colonic surgery was required
– appears questionable due to the low benefit of colon surgery
afterward. By contrast, those patients with acute colonic
distension or acute diarrhea who were hospitalized in the ICU
(10% of cases) without visceral failure experienced better out-
comes, since they survived for more than 1 month after the co-
lonoscopy date.

Our study had several limitations. First, this was a retrospec-
tive study with potential recall bias. Second, in general, medical
decisions – particularly those regarding urgent surgery –
should be enrolled from the same source population or deci-
sion chart with pre-established criteria from which the cases
were selected for surgery. In addition, a bias due to the screen-
ing code for selecting patient here was linked with colonoscopy
examination; this may have influenced the current results, as
we could not include those patients for whom the procedure
was requested but not performed due to death occurring be-
fore the examination. Finally, we cannot rule out the bias in
medical decisions by default or in excess due to the period this
study was conducted; however, it appears unlikely that such
bias was present, as there was no significant change in the clin-
ical pathway and management, physician experience, or sur-
gery decision-making process observed in the units of gastro-
enterology, surgery, or the ICU during the study period. De-
spite these limitations, we report the largest retrospective se-
ries in the literature on the feasibility and contribution of ur-
gent colonoscopy in routine health care [5–10].

Conclusion
The present study indicated that the current decision tree for
urgent colonoscopy should include comorbidities to evaluate
the risks and benefits of the procedure, as well as time for its
release. The most critical situation concerns colonic ischemia
with comorbidities that could impact the outcome, whether ce-
cal intubation can be performed during the procedure, and
whether diagnosis is based on a single or repeated urgent colo-
noscopy procedure.
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