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Transarterial embolization (TAE) is performed in patients with
colonic diverticular bleeding after difficult endoscopic hemostasis
or rebleeding. A total of 375 patients with hematochezia at our
hospital from 1 April 2016 to 31 March 2020 were retrospectively
analysed. Firstly, we compared the group in which hemostasis
was achieved by endoscopy alone with the group that eventually
underwent TAE. Secondly, we compared the group in which
hemostasis was achieved by endoscopy alone, with the group
switched to TAE after endoscopic hemostasis failed. The group
that eventually underwent TAE had a higher shock index and
lower Alb and PT% than the endoscopic hemostasis group. The
shock index was correlated with Alb and PT%. When the cut-off
value for the shock index was defined as more than 0.740, an OR
of 9.500, a positive predictive value (PPV) of 40.0%, a negative
predictive value (NPV) of 93.4%, and an accuracy of 80.3% were
obtained for predicting a switch to TAE treatment. The greatest
risk for TAE was the presence of shock and extravasation on
contrast-enhanced CT. A switch to TAE treatment was likely when
the shock index was more than 0.740. TAE should be considered in
cases with a high shock index and showing extravasation on
contrast-enhanced CT.
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Diverticular bleeding is one of the most common causes of
acute lower gastrointestinal bleeding.(1) Due to an aging

population, the number of diverticular bleeding cases has
increased.(2) Although in 70–80% of diverticular bleeding
cases bleeding stops spontaneously and rarely causes shock,(3)

some cases are severe, requiring blood transfusions, colorectal
resections, or causing death. Emergency hemostasis is often
required for active bleeding. Hemostasis methods include endo‐
scopic hemostasis, transarterial embolization (TAE), and surgery.
Endoscopic hemostasis is the first choice of treatment for
diagnosis and treatment.(4) However, if endoscopic hemostasis is
difficult, TAE and surgery are considered.(5) Surgery is highly
invasive, and TAE is at risk of postoperative intestinal necrosis
and contrast-induced nephropathy. Currently, there is insufficient
evidence regarding the criteria for TAE adaptation. Here, we
conducted a study to compare patients who underwent an
endoscopy and those who underwent TAE to determine which
patients were eligible for TAE.

Materials and Methods

Study design and population. This was a retrospective,
cross-sectional study. Data were extracted from the electronic
medical records. The study was conducted in accordance with the
Declaration of Helsinki and was approved by the Research Ethics
Committee (No. 20R-201; 10 September 2020). Patients hospi‐
talised with hematochezia at our Hospital (tertiary emergency
medical facility) from 1 April 2016 to 31 March 2020 were
enrolled (Fig. 1). Diverticular bleeding was diagnosed using
contrast-enhanced computed tomography (CT) and/or endoscopy.
Cases with hematochezia due to causes other than diverticular
bleeding were excluded. Patients diagnosed with diverticular
bleeding and spontaneous bleeding were excluded from the
analysis.

Treatment strategy. Patients included in this study under‐
went contrast-enhanced CT immediately upon arrival at the
hospital, unless they had contraindications to contrast-enhanced
CT examinations, such as contrast-enhanced allergies or a history
of chronic kidney disease and asthma. Patients who could not
undergo contrast-enhanced CT were subjected to simple CT
examinations. Eligible patients underwent endoscopy within 24 h
of their hospital visit (Fig. 1). An endoscope with a water jet
function was used together with a transparent hood. By wearing a
transparent tip hood, the bleeding area does not turn red. This
means that it is easy to see the field of vision even when there is
bleeding or when the diverticulum is in the approaching direction
or between the folds, and it is possible to see accurately and
quickly from the front.(6) If bleeding had already stopped at the
time of endoscopy, only observation was performed and excluded
from this study as spontaneous hemostasis. Active bleeding,
visible but not bleeding vessels or adherent clots were defined as
signs of recent bleeding due to active diverticular bleeding
(stigmata of recent haemorrhage: SRH).(7,8)

During endoscopy, endoscopic hemostasis using clips was
performed when SRH findings were observed (endoscopic
clipping group). When the physician in charge judged that endo‐
scopic hemostasis was difficult to achieve or when endoscopy
itself appeared difficult to perform due to the patient’s condition,
TAE was chosen from the beginning without endoscopy (initial
TAE group). In cases where endoscopic hemostasis was
attempted but was unsuccessful, the treatment was switched to
TAE. All cases in which TAE was finally performed were collec‐
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tively defined as the TAE hemostatic group. Patients in whom
hemostasis was achieved by endoscopy were defined as the endo‐
scopic hemostasis group.

Outcomes. This study consists of two analyses. Firstly, we
compared the factors between the endoscopic hemostasis group
and the TAE hemostasis group to investigate what kind of
subjects ended up doing the TAE. Secondly, we compared
the factors between the endoscopic hemostasis group and the
group switched to TAE after endoscopic hemostasis failure to
investigate which cases were difficult to achieve endoscopic
hemostasis. These analyses were performed by examining elec‐
tronic medical records for age, sex, drinking, smoking, medical
history, shock index, bleeding site, blood sampling, time to TAE,
complications, and extravasation on contrast-enhanced CT. The
shock index was defined as the heart rate divided by the systolic
blood pressure.

Statistics. A Fisher’s exact test and Student’s t test were
used to assess the significance of the difference between the two
groups, as appropriate. A univariate logistic regression analysis
was used to evaluate factors associated with the selection of
endoscopic hemostasis or TAE. Subsequently, multivariate
logistic regression analysis was performed by adjusting for
factors that showed a marginally significant association (p<0.1)
in the univariate analysis. Pearson’s analysis was performed on
the items that showed statistical significance. Using a receiver-
operating characteristic (ROC) analysis, the best cut-off value
was identified against the risks leading to TAE treatment. All
statistical analyses were performed using IBM SPSS Statistics
(IBM Corp., Armonk, NY). Statistical significance was defined
at a p value of <0.05. Furthermore, p values between 0.05 and 0.1
were defined as marginally significant.

Results

Patient characteristics. A total of 375 patients were
admitted to our hospital because of apparent hematochezia

(Fig. 1). Diverticular bleeding was diagnosed using contrast-
enhanced CT and/or endoscopy. Of these, 179 patients were
excluded due to ischaemic colitis (n = 44), colon cancer (n = 10),
rectal polyps (n = 2), infectious colitis (n = 12), hemorrhoidal
bleeding (n = 7), nonocclusive mesenteric ischaemia (NOMI)
(n = 1), rectal ulcer (n = 15), arteriovenous malformation (AVM)
(n = 5), post-endoscopic mucosal resection (EMR) bleeding (n =
30), small intestinal bleeding (n = 17), Crohn’s disease (n = 3),
ulcerative colitis (n = 15), anorectal varix (n = 2), and unknown
causes (n = 16). Of these, 196 patients were diagnosed with
diverticular bleeding, and spontaneous hemostasis was confirmed
in these 115 patients. Twenty-three patients were diagnosed with
diverticular bleeding by endoscopy, although contrast-enhanced
CT could not be performed [asthma only (n = 3), CKD (n = 15),
allergies (n = 3), and asthma and CKD (n = 2)]. Eventually, 81
patients with active colonic diverticular bleeding requiring
endoscopic hemostasis or TAE treatment were analysed. Of the
81 cases, 74 were in the endoscopic clipping group, and seven
were in the initial TAE group. Five patients in the endoscopic
clipping group were re-allocated to the TAE group due to diffi‐
cult endoscopic hemostasis. Finally, TAE stopped bleeding in a
total of 12 patients, including these five patients and the initial
TAE group (TAE hemostatic group). Sixty-nine patients in whom
hemostasis was achieved by endoscopy alone were defined as the
endoscopic hemostasis group. Eventually, the patients were
mostly discharged, but two of the endoscopic hemostasis patients
died in a condition different from endoscopic complications.

Risks leading to TAE treatment. Firstly, using the Student’s
t test and Fisher’s exact test, we compared the factors between
the endoscopic hemostasis and TAE hemostasis groups. There
were significant differences in body mass index (BMI), Alb,
extravasation by contrast-enhanced CT, and the shock index
(p = 0.040, 0.000, 0.000, 0.001, respectively) (Table 1). When a
univariate logistic analysis was performed for each factor, signifi‐
cant differences were found in the BMI [OR (odds ratio) 0.784;
95% confidence interval (CI) 0.621–0.989)], Alb (OR 0.043;

Colonic diverticular bleeding 81 cases

Endoscopic clipping 74 cases Initial TAE 7 cases

Endoscopic hemostasis group
69 cases

Difficulty of stop bleeding by
endoscopy and switching to TAE

5 cases

TAE hemostatic group
12 cases

375 patients with bright red blood per rectum who were acute hospitalized

179 patients excluded
44 ischemic colitis, 10 colon cancers
2 rectal polyps, 12 infectious colitis,

7 internal hemorrhoid, 1 NOMI,
15 rectal ulcer, 5 AVM, 30 post EMR bleeding,

17 small intestinal bleeding, 
2 anorectal varix, 3 Crohn, 

15 ulcerative colitis, 16 unknown

Colonic diverticular bleeding 196 cases

Spontaneous hemostasis 115 cases

Fig. 1. Flow diagram of this study.
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95% CI 0.008–0.217), PT% (OR 0.971; 95% CI 0.948–0.994),
and shock index (OR 44.812; 95% CI 3.203–626.895). Alb was
detected as an independent factor in the multivariate logistic
analysis (OR 0.057; 95% CI 0.009–0.349) (Table 1). All 12
patients in the TAE hemostatic group had extravasation on
contrast-enhanced CT, whereas only 31.7% of the endoscopic
hemostasis group had this finding. Hence, extravasation on
contrast-enhanced CT could not be analysed using a logistic
regression analysis. A linear analysis was performed to investi‐
gate the relationship between the shock index, Alb, and PT%,
which showed significant differences in the univariate analysis
(Fig. 2A). In this model, Alb and PT% were correlated with the
shock index (r = −0.367, p = 0.001; r = −0.337, p = 0.002,
respectively). In addition, to investigate the relationship between
anticoagulant medication and PT%, a Student’s t test was
performed (Fig. 2B). A significant increase in PT% was also
observed in patients taking anticoagulants (p = 0.001). On the
other hand, anticoagulants were not identified as risk factors for
TAE treatment (p = 0.335, Table 1). These data suggest that the
shock index, Alb, and PT%, which were detected as risks leading
to TAE treatment, indicate a state of shock. ROC curves based on
the shock index are shown in Fig. 3. When the cut-off value for
the shock index was defined as more than 0.740, an OR of 9.500
(95% CI, 2.458–36.721), a positive predictive value (PPV) of
40.0%, a negative predictive value (NPV) of 93.4%, and an
accuracy of 80.3% were obtained for predicting the occurrence of
TAE treatment.

Risk of failure in endoscopic hemostasis. Using a
Student’s t test and Fisher’s exact test, we compared the endo‐
scopic hemostasis group, and the group switched to TAE due to
endoscopic hemostasis failure. Alb, extravasation by contrast-
enhanced CT, and the shock index showed significant differences
(p = 0.012, 0.002, and 0.004, respectively) (Table 2). Using a
univariate logistic analysis for each factor, significant differences
were found in the antiplatelets (OR 0.140; 95% CI 0.021–0.933),
Alb (OR 0.079; 95% CI 0.009–0.663), and shock index (OR
55.268; 95% CI 2.208–1,433.698). The background of the group
who switched to TAE due to endoscopic hemostasis failure is
shown in Table 3. From this table, three reasons for the difficulty
in stopping bleeding. Firstly, multiple diverticula were observed
in all cases, and it took time to identify the responsible divertic‐
ulum. Secondly, 80% of the patients had bleeding from the
ascending colon and required deep insertion. Thirdly, 80% of the
patients were taking antithrombotic drugs. These reasons suggest
that it may be difficult to stop bleeding using the clip method.

Discussion

TAE achieves immediate hemostasis in 67%–98% of cases of
diverticular bleeding with a rebleeding rate ranging from 12% to
50%.(9–16) While TAE is an effective treatment, the risk of side
effects such as intestinal ischaemia, intestinal perforation, lower
extremity ischaemia, and contrast-induced nephropathy must be
considered, and the selection criteria must be judged appropri‐

Table 1. Clinical characteristics and risk of the group of endoscopic hemostasis and the group of TAE hemostasis

Endoscopic
hemostasis

TAE
hemostasis p value Univariate analysis

OR (95% CI)
Multivariate analysis

OR (95% CI)

Total number, n 69 12

Age [years (mean ± SD)] 71.87 ± 10.49 75.4 ± 11.5 0.296† 1.034 (0.971–1.101)

Sex, n (%) male 48 (69.6) 10 (83.3) 0.273‡ 0.457 (0.092–2.27)

Smoking, n (%) 23 (33.3) 6 (50.0) 0.214‡ 0.500 (0.145–1.723)

Drinking, n (%) 23 (33.3) 4 (33.3) 0.620‡ 1.00 (0.272–3.671)

BMI [kg/m2 (mean ± SD)] 24.23 ± 4.48 21.4 ± 2.6 0.040† 0.784 (0.621–0.989) 0.734 (0.513–1.053)

History of diverticular bleeding, n (%) 21 (30.4) 4 (33.3) 0.542‡ 0.875 (0.237–3.227)

Medical history, n (%)

  Cerebral infarction 8 (11.6) 2 (16.7) 0.457‡ 0.656 (0.121–3.545)

  Heart disease 22 (31.9) 7 (58.3) 0.077‡ 0.334 (0.095–1.172)

  Hypertension 40 (60.0) 6 (50.0) 0.607‡ 1.379 (0.404–4.711)

  Hyperlipidemia 17 (24.6) 4 (33.3) 0.346‡ 0.615 (0.164–2.314)

  Diabetes 16 (23.1) 0 (0.0) 0.335‡ 0.604 (0.161–2.269)

  Asthma 3 (4.3) 0 (0.0) 0.760‡ N/A

  Kidney disease 5 (7.2) 0 (0.0) 0.629‡ N/A

  Contrast media allergy 0 (0.0) 0 (0.0) N/A N/A

Drug, n (%)

  Antiplatelet 12 (17.4) 5 (41.7) 0.070‡ 0.295 (0.08–1.088)

  Anticoagulant 16 (23.2) 4 (33.3) 0.335‡ 0.604 (0.161–2.269)

Blood test

  Hb [g/dl (mean ± SD)] 11.32 ± 2.71 9.89 ± 2.70 0.099† 0.820 (0.646–1.040)

  PLT [×104/μl (mean ± SD)] 21.48 ± 6.77 23.29 ± 19.84 0.770† 1.016 (0.963–1.070)

  Alb [g/dl (mean ± SD)] 3.66 ± 0.47 2.84 ± 0.55 0.000† 0.043 (0.008–0.217) 0.057 (0.009–0.349)

  PT% [% (mean ± SD)] 84.72 ± 20.66 65.67 ± 28.94 0.056† 0.971 (0.948–0.994) 0.974 (0.937–1.014)

Extravasation by contrast-enhanced CT, n (%) 19 (31.7) 12 (100) 0.000‡ N/A

The bleeding site is the right hemicolon, n (%) 39 (56.5) 9 (75.0) 0.190‡ 0.433 (0.108–1.741)

Shock index (mean ± SD) 0.62 ± 0.20 0.84 ± 0.22 0.001† 44.812 (3.203–626.895) 4.691 (0.149–147.544)

Shock index measurement, blood test, and contrast-enhanced CT examination are performed immediately after the visit. TAE, transarterial
embolization; BMI, body mass Index; Hb, hemoglobin; Alb, albumin; PT%, prothrombin time%; CT, computed tomography; N/A, not applicable.
†Student’s t test; ‡Fisher’s exact test.
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ately.(17–21) The guidelines for colonic diverticular bleeding and
colonic diverticulitis from the Japan Gastroenterological Associ‐
ation advocate that the indications for TAE are a large amount of
bleeding, continuous bleeding and difficulty in stopping
bleeding, recurrence of bleeding after endoscopic hemostasis,
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Fig. 3. This is showed ROC curves based on the shock index. When the
cut-off value for the shock index was defined as more than 0.740, an
OR of 9.500 (95% CI, 2.458 to 36.721), a positive predictive value (PPV)
of 40.0%, a negative predictive value (NPV) of 93.4%, and an accuracy
of 80.3% were obtained for predicting the occurrence of TAE treat‐
ment.

and difficulty in identifying the bleeding site.(22) The American
College of Gastroenterology guidelines also stated that because
angiography relies on active bleeding and has the potential for
serious complications, it should be reserved for patients with
very brisk, ongoing bleeding.(23) However, no reports have exam‐
ined the selection criteria for TAE based on specific evidence.

In this study, we first analysed the endoscopic hemostasis
group and TAE hemostatic group and found that BMI, Alb,
extravasation by contrast-enhanced CT, and the shock index are
TAE risk factors. In the TAE hemostatic group, extravasation on
contrast-enhanced CT examination was observed in all patients
(Table 1). A univariate analysis revealed significant differences
between these groups in Alb, PT%, and the shock index, and a
multivariate analysis subsequently showed that Alb was an inde‐
pendent factor (Table 1). From these results, we performed a
linear analysis to examine the relationship between Alb, PT%,
and the shock index and found that Alb and PT% were strongly
correlated with the shock index, indicating that a state of shock is
causally related to the final hemostasis method (Fig. 2A). The
results of the ROC analysis of the shock index and patients who
ultimately required TAE showed that the NPV was 93.4% and
the accuracy was 80.3% when the cut-off value of the shock
index was set at 0.740 (Fig. 3). In other words, based on the
results, this cut-off value could be used as a strong baseline to
ensure the necessary backup of TAE specialists for TAE treat‐
ment.

In this study, PT% was significantly lower in the TAE hemo‐
static group, while the rate of anticoagulant medication was not
significantly different between the TAE hemostatic group and
endoscopic hemostasis group (Table 1). Although PT% was
significantly correlated with anticoagulants (Fig. 2B), the fact
that anticoagulant medication had no effect on the events that
ultimately led to TAE suggests that the PT% identified as a risk
factor for TAE in the logistic regression analysis can be inter‐
preted as reflecting a state of shock rather than the effects of anti‐
coagulants. As a cause of the drop in PT% during a state of
shock, hypoperfusion leads to the activation of protein C with
cleavage of activated factors V and VIII and the inhibition of
plasminogen activator inhibitor 1 with subsequent hyper‐
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fibrinolysis. This results in the accompanying activation of
protein C and subsequent inhibition of plasminogen activator
inhibitor 1 with hyperfibrinolysis.(24)

In the endoscopic hemostasis group, only 31.7% of patients
had extravasation on contrast-enhanced CT examination.
However, extravasation was observed in all cases in the TAE
hemostasis group (p = 0.000, Table 1). Based on this result, even

if a patient is not in a state of shock at the time of admission, the
possibility of transferring to TAE should always be considered if
extravasation is observed on a contrast-enhanced CT scan. In
contrast, TAE should not be performed in patients who do not
have extravascular leakage because it causes a high rate of
intestinal ischaemia.(25)

In this study, a comparative analysis was also performed for

Table 2. Clinical characteristics and risk of the group of endoscopic hemostasis and the group of switched to TAE after endoscopic hemostasis failure

Endoscopic
hemostasis

Switch to TAE
after endoscopic

hemostasis failure
p value Univariate analysis

OR (95% CI)
Multivariate analysis

OR (95% CI)

Total number, n 69 5

Age [years (mean ± SD)] 71.87 ± 10.49 71.2 ± 4.26 0.889† 0.994 (0.910–1.085)

Sex, n (%) male 48 (69.6) 5 (100) 0.178‡ N/A

Smoking, n (%) 23 (33.3) 4 (80.0) 0.056‡ 0.125 (0.013–1.183)

Drinking, n (%) 23 (33.3) 2 (40.0.) 0.553‡ 0.750 (0.117–4.808)

BMI [kg/m2 (mean ± SD)] 24.23 ± 4.48 21.8 ± 2.31 0.241† 0.819 (0.589–1.137)

History of diverticular bleeding, n (%) 22 (31.9) 3 (60.0) 0.190‡ 0.292 (0.045–1.876)

Medical history, n (%)

  Cerebral infarction 8 (11.6) 2 (40.0) 0.132‡ 0.197 (0.028–1.362)

  Heart disease 22 (31.9) 2 (40.0) 0.525‡ 0.702 (0.109–4.508)

  Hypertension 40 (60.0) 3 (60.0) 0.653‡ 0.608 (0.404–4.711)

  Hyperlipidemia 17 (24.6) 1 (20.0) 0.670‡ 1.231 (0.128–11.816)

  Diabetes 16 (23.1) 2 (40.0) 0.352‡ 0.453 (0.069–2.951)

  Asthma 3 (4.3) 0 (0.0) 0.808‡ N/A

  Kidney disease 5 (7.2) 0 (0.0) 0.698‡ N/A

  Contrast media allergy 0 (0.0) 0 (0.0) N/A N/A

Drug, n (%)

  Antiplatelet 12 (17.4) 3 (60.0) 0.054‡ 0.140 (0.021–0.933) 0.094 (0.005–1.862)

  Anticoagulant 16 (23.2) 2 (40.0) 0.352‡ 0.453 (0.069–2.951)

Blood test

  Hb [g/dl (mean ± SD)] 11.32 ± 2.71 10.2 ± 3.47 0.390† 0.862 (0.617–1.205)

  PLT [×104/μl (mean ± SD)] 21.48 ± 6.77 18.64 ± 5.68 0.369† 0.935 (0.808–1.081)

  Alb [g/dl (mean ± SD)] 3.66 ± 0.47 3.08 ± 0.466 0.012† 0.079 (0.009–0.663) 0.087 (0.007–1.062)

  PT% [% (mean ± SD)] 84.72 ± 20.66 69.0 ± 35.709 0.431† 0.976 (0.945–1.009)

Extravasation by contrast-enhanced CT, n (%) 19 (31.7) 5 (100) 0.002‡ N/A

The bleeding site is the right hemicolon, n (%) 39 (56.5) 4 (80.0) 0.297‡ 0.325 (0.035–3.060)

Shock index (mean ± SD) 0.62 ± 0.20 0.905 ± 0.257 0.004† 56.268 (2.208–1,433.698) 28.972 (0.806–1,041.367)

Shock index measurement, blood test, and contrast-enhanced CT examination are performed immediately after the visit. TAE, transarterial
embolization; BMI, body mass Index; Hb, hemoglobin; Alb, albumin; PT%, prothrombin time%; CT, computed tomography; N/A, not applicable.
†Student’s t test; ‡Fisher’s exact test.

Table 3. Background of endoscopic hemostasis failure

Case Sex Age
Areas with extravascular

leakage by
contrast-enhanced CT

Reasons of endoscopic
hemostasis failure Antithrombotics Medical history

1 Male 60s A/C Multiple diverticula　
Unable to draw a frontal view of the lesion

Warfarin HT
DM

2 Male 70s A/C Multiple diverticula
Unable to identify due to bleeding　
Difficult to add clips

Aspirin HT
CKD

3 Male 60s A/C Multiple diverticula　
Difficult to add clips

Aspirin HT

4 Male 70s S/C Multiple diverticula　
Difficult to add clips

None None

5 Male 70s A/C Multiple diverticula
Difficult to add clips

Warfarin
Cilostazol

Cerebral infarction
DM

A/C, ascending colon; S/C, sigmoid colon; HT, hypertension; DM, diabetes mellitus; CKD, chronic kidney disease.
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the group of patients who underwent successful endoscopic
hemostasis (endoscopic hemostasis group) and the group of
patients who failed endoscopic hemostasis and were switched to
TAE. In this analysis, Alb, extravasation by contrast-enhanced
CT, and the shock index were found to be risk factors for endo‐
scopic hemostatic failure. This result is similar to the risk factors
leading to TAE, but interestingly, this identified the antiplatelet
agent as a factor with a marginally significant difference (p =
0.054, Table 2). Furthermore, based on the specific cases of
endoscopic hemostatic failure shown in Table 3, we found that
the reasons for switching to TAE due to difficulty in hemostasis
by endoscopy were as follows: (1) when multiple diverticula
were observed, (2) when deep insertion was required, (3) patients
using antithrombotic drugs, and (4) patients in whom effective
hemostasis could not be achieved with the first clip, and it was
difficult to implant additional clips. In addition to the above,
contrast medium extravasation was observed in all cases.
The advantage of endoscopy is that it allows for diagnosis by

direct visualisation of the lesion. Furthermore, if SRH is
detected, endoscopic hemostasis can be performed on the spot.(26)

When considering the treatment strategy for diverticular haemor‐
rhage, if endoscopic hemostasis with clips fails, it can be used as
a landmark to select a vessel for TAE.(27) However, without bowel
preparation before colonoscopy, bleeding and endoscopic
hemostasis are difficult to observe. It is also important to note the
possibility of aspiration of the intestinal cleansing agent in
elderly patients. In a state of shock, there may be no time to take
laxatives, making it difficult to perform endoscopy. On the other
hand, TAE does not require pre-treatment, which can be advanta‐
geous, especially in elderly patients who have difficulty swal‐
lowing or patients in a state of shock. At the same time, we have
to consider the risks of TAE, including intestinal ischemia,
intestinal perforation, lower extremity ischaemia, and contrast-
induced nephropathy.(19) In addition to the findings from our
study, it is important to understand these characteristics when

considering treatment strategies for diverticular bleeding.
There are several limitations to our study. Firstly, this study

was conducted at a tertiary emergency medical facility. There‐
fore, more critically ill patients compared to the general popula‐
tion of patients with diverticular bleeding could have been
enrolled. Secondly, no surgery or barium filling was performed in
this cohort, meaning that other hemostasis methods could not be
evaluated in this study.

Conclusion

The shock index is useful as an indicator of TAE in active
diverticular bleeding. In addition, the transition to TAE should
always be considered when extravasation images are observed on
contrast-enhanced CT.
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A/C ascending colon
Alb albumin
BMI body mass index
CKD chronic kidney disease
CT computed tomography
DM diabetes mellitus
Hb hemoglobin
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N/A not applicable
PT% prothrombin time%
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TAE transarterial embolization
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