
Jun-ichi Iwamoto, Yuji Mizokami, Koichi Shimokobe, Takeshi Matsuoka, Yasushi Matsuzaki

Therapeutic barium enema for bleeding colonic diverticula: 
Four case series and review of the literature

 CASE REPORT

www.wjgnet.com

Online Submissions: wjg.wjgnet.com                                 			        World J Gastroenterol  2008 November 7; 14(41): 6413-6417
wjg@wjgnet.com                                                                                                                             World Journal of Gastroenterology  ISSN 1007-9327
doi:10.3748/wjg.14.6413                                                                                                                                                © 2008 The WJG Press. All rights reserved.

Jun-ichi Iwamoto, Yuji Mizokami, Koichi Shimokobe, 
Takeshi Matsuoka, Yasushi Matsuzaki, Department of 
Gastroenterology, Tokyo Medical University Kasumigaura 
Hospital, Chuo 3-20-1, Ami, Inashiki, Ibaraki 300-0395, Japan
Author contributions: Iwamoto J and Mizokami Y contributed 
equally to this work; Iwamoto J, Mizokami Y, Matsuoka T and 
Matsuzaki Y designed the research; Iwamoto J and Shimokobe 
K performed the research; Iwamoto J wrote the paper.
Correspondence to: Jun-ichi Iwamoto, MD, Fifth Department  
of Internal Medicine, Tokyo Medical University, Chuo 3-20-1, 
Ami, Inashiki, Ibaraki 300-0395, Japan. junnki@dg.mbn.or.jp
Telephone: +81-298-871161  Fax: +81-298-883463
Received: August 12, 2008     Revised: September, 22, 2008
Accepted: September 29, 2008
Published online: November 7, 2008

Abstract
The prevalence of diverticular diseases of the colon, 
including severe and persistent bleeding in Eastern 
countries, has increased in the last decades. The 
bleeding from colonic diverticula is the most common 
cause of acute lower gastrointestinal bleeding. Herein, 
we report four cases of severe and persistent bleeding 
of colonic diverticular disease that could be treated 
with a high concentration barium enema. These four 
cases showed a similar pattern of bleeding whose 
source could not be identified. Colonoscopy revealed 
fresh blood in the entire colon and many diverticula 
were noted throughout the colon. No active bleeding 
source was identified, but large adherent clots in 
some diverticula were noted. After endoscopic and 
angiographic therapies failed, therapeutic barium 
enema stopped the severe bleeding. These patients 
remained free of re-bleeding in the follow-up period 
(range 17-35 mo) after the therapy. We report the  
four case series of therapeutic barium enema and 
reviewed the literature pertinent to this procedure.
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INTRODUCTION
Diverticular hemorrhage is a common cause of  lower 
gastrointestinal bleeding[1-3]. Most colonic diverticula 
are asymptomatic and remain uncomplicated. However, 
it was reported that severe diverticular hemorrhage 
occurs in 3%-5% of  patients with diverticula[4,5]. Most 
cases of  diverticular bleeding resolve themselves. 
However, massive bleeding of  diverticula often requires 
endoscopic or angiographic therapy. As in some cases, 
the source of  bleeding cannot be identified or multiple 
sites of  bleeding are found, endoscopic or angiographic 
treatment is not so effective for bleeding. Although 
surgical treatment has been performed for persistent 
bleeding, the patients are often elderly and, therefore, at 
a high risk for surgery.

Most of  the reported series of  therapeutic barium 
enema are from Western countries. However, the 
prevalence of  diverticular diseases of  the colon, 
including severe and persistent bleeding in the Eastern 
countries, has increased in the last decades. We present 
herein four patients with severe and persist bleeding due 
to colonic diverticular disease that were treated with high 
concentration barium enemas, and have reviewed the 
literature pertinent to this procedure.

CASE SERIES
Case 1
A 63-year-old man was hospitalized for a several-day 
history of  painless passage of  bright red blood per 
rectum. He had hypertension and diabetes mellitus, 
and had been taking medication for hypertension 
for ten years. He had no history of  receiving non-
steroidal anti-inflammatory drugs, low-dose aspirin, and 
anticoagulants. His past history revealed two bleeding 
episodes from colonic diverticula that resolved on 
their own. Physical examination revealed no abdominal 
tenderness. Laboratory tests showed severe anemia. 



Colonoscopy revealed fresh blood in the entire colon 
and many diverticula with adherent clots were noted 
throughout the colon (Figure 1). No active bleeding 
source was identified; but large adherent clots in some 
diverticula were noted. Endoscopic placement of  
metallic clips was done for some diverticula with large 
adherent clots suspicious of  being a bleeding source. On 
the next day, the patient had severe hematochezia again 
and required additional transfusion of  4 units of  packed 
red cells. Scintigraphic examination failed to identify the 
bleeding site. Emergency angiography was performed. 
Although superior mesenteric arteriography could not 
reveal any extravasation, hypervascularity was noted 
on the right side of  the colon (Figure 2). Vasopressin 
infusion was administered; but the patient continued to 
bleed, and required 4 units of  blood. We discussed the 
situation with the patient and his family, and explained 
the subsequent treatment modalities, including surgical 
treatment or optional therapeutic barium enema. After 
obtaining informed consent, we performed therapeutic 
barium enema. Barium (concentration: 200%, volume: 
about 400 mL) including 50 000 units of  thrombin was 
administered per rectum, and the leading edge of  the 
contrast medium was followed up to the ascending colon 
by fluoroscopy. The enema tip was withdrawn one hour 
after confirming that the diverticula in the ascending 
colon were filled with barium (Figure 3). On the next 
day, we confirmed that multiple diverticula were filled 

with barium by abdominal X-ray examination. Ten days 
after the therapy, we also confirmed that the multiple 
diverticula at the right side of  the colon were filled with 
barium. The patient was discharged without any further 
bleeding or complications, and surgical treatment was 
avoided. The patient remained free of  re-bleeding more 
than 3 years after the therapy.

Case 2
A-67-year old man with diverticula, noted on prior 
screening colonoscopy, was transferred to our hospital 
with sudden painless massive rectal bleeding. While 
in hospital, he developed painless hematochezia and 
severe anemia requiring transfusion of  2 units of  packed 
red cells. He had hypertension, and had been taking 
medication for hypertension for five years. He had a 
history of  receiving non-steroidal anti-inflammatory 
drugs for lumbago. Colonoscopy revealed fresh blood 
in the entire colon and many diverticula throughout 
the colon. Endoscopic placement of  metallic clips 
was done for some diverticula suspicious of  being a 
bleeding source. Two days later, the patient had severe 
hematochezia again and required additional transfusion 
of  2 units of  packed red cells. Emergency angiography 
could not reveal any extravasation. Therapeutic barium 
enema was performed and the patient remained free of  
re-bleeding two years after the therapy.

Case 3
A-76-year old man visited the Emergency Department 
for a three-day history of  diarrhea and painless 
hematochezia. He had hypertension and had been taking 
medication for hypertension. Colonoscopy revealed fresh 
blood throughout the colon and many diverticula in the 
ascending and sigmoid colon. Endoscopic placement of  
metallic clips was done for some diverticula suspicious 
of  being a bleeding source. Three days later, the patient 
began bleeding again, and required transfusion of  2 units 
of  packed red cells. The patient and his family wished to 
avoid intervention, and agreed to the therapeutic barium 
enema. Active bleeding was stopped after the therapeutic 
barium enema. He remained free of  re-bleeding 20 mo 
after the therapy.

Case 4
A-63-year old man was hospitalized for a two-day history 

Figure 1  Endoscopic appearance of bleeding diverticula with adherent 
clots in the ascending colon.

Figure 2  Superior mesenteric arteriogram showing hypervascularity in 
the ascending colon.

Figure 3  X-ray revealing diverti-
cula in the ascending colon filled 
with barium.
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of  painless passage of  bright red blood per rectum. 
Colonoscopy revealed fresh blood in the entire colon 
and many diverticula with adherent clots in the ascending 
colon. Endoscopic placement of  metallic clips was done 
for some diverticula suspicious of  being a bleeding 
source. During the following hospitalization days, the 
patient experienced 3 further episodes of  bleeding and 
received 3 units of  packed red cells. The patient wished 
to avoid intervention and agreed to receive therapeutic 
barium enema. There was no evidence of  re-bleeding  
17 mo after the therapy.

DISCUSSION
The prevalence of  diverticular diseases of  the colon in 
the Eastern countries has increased in the last decades, 
and the increasing prevalence reflects changes in the 
life-style and eating habits. A previous study on 6849 
patients undergoing barium enema examination during 
an 8-year period (from 1985 to 1992) revealed an increase 
in the frequency from 10.7% in 1985 to 17.8% in 1992[6] 
Another study concluded that diverticular diseases of  the 
right colon have increased steadily in Japan, suggesting 
that diverticulitis and bleeding may continue to increase[7]. 
As many reports stated, the prevalence of  colonic 
diverticula and their related severe bleeding have increased 
recently in the Eastern countries including Japan[6-8].

Colonic diverticula are usually asymptomatic. 
However, in some cases, acute and chronic inflammation, 
hemorrhage, and perforation develop as complications of  
this disease. Bleeding from colonic diverticula is the most 
common cause of  acute lower gastrointestinal bleeding[1-3]. 
It was reported that acute lower intestinal bleeding 
occurs in up to 3%-5% of  colonic diverticula[4,5]. Most 
cases of  diverticular bleeding resolve themselves and 
diverticular bleeding stops spontaneously in 70%-80% 
of  cases[9]. However, some patients require evaluation 
by colonoscopy and angiography, or surgical treatment 
to stop their bleeding. There are some case reports on 
various techniques of  treatment with colonoscopy for 
diverticular bleeding including heater probes, epinephrine 
injection therapy, argon plasma coagulation, and endo-
clip application[10-16]. Endoscopic treatment can be 
useful when a source of  lower gastrointestinal bleeding 

is identified. However, when the source of  bleeding 
cannot be identified or multiple sites of  bleeding are 
found, endoscopic treatment is not effective for stopping 
bleeding. The specific location of  bleeding points is 
very important for therapeutic colonoscopy of  bleeding 
diverticula. Intermittent diverticular hemorrhage can also 
lead to incomplete endoscopic therapy.

Angiography is recognized as an accurate diagnostic 
modality for detecting the site of  active gastrointestinal 
bleeding. Mesenteric angiography is indicated when 
the flow is estimated to be greater than 0.5-1 mL/min,  
and offers a potential for selective vasopressin 
infusion or arterial embolization if  the bleeding site is 
identified[16]. However, angiography frequently fails to 
reveal the source of  gastrointestinal hemorrhage. In 
addition, in p patients with multiple sites of  bleeding or 
intermittent and quiescent bleeding, it is difficult to treat 
diverticular hemorrhage by angiographic intervention. 
Furthermore, angiography is an invasive modality with 
complications such as arterial dissection and occlusion, 
bowel infarction, myocardial infarction with vasopressin 
infusion, and renal failure due to contrast medium[1,17].

In our four cases, colonoscopy demonstrated large 
amounts of  fresh blood throughout the colon and 
many diverticula with adherent blood clots; but it was 
difficult to identify the active bleeding site, and the 
specific bleeding points. Endoscopic and angiographic 
therapies failed to identify the bleeding points, and could 
not stop bleeding. As an optional therapy, therapeutic 
barium enema was performed for severe bleeding to 
avoid surgical treatment. Table 1 summarizes the four 
cases of  persistent and severe diverticular bleeding in 
whom the active bleeding sites could not be identified 
and therapeutic barium enema was effective and no 
re-bleeding was detected. Each case had one or two 
persistent bleeding episodes previously and underwent 
repeated endoscopic treatment. However, these patients 
remained well and had no re-bleeding after barium enema 
treatment for 17-35 mo. In all cases, the concentration 
of  barium was 200%, the volume was 400 mL,  
and the enema tip was withdrawn one hour after the 
therapy (Table 1). In our four cases, although no severe 
complications of  therapeutic barium enema (such as 
perforation) occurred, we have to take into account the 

Case 1 2 3 4

Gender M M M M
Age (yr) 63 67 76 63
Associated diseases HT,DM HT HT None
NSAID, L-Asp, Anticoagulants None NSAID None None
Previous bleeding episodes (n) 2 2 1 1
Location Throughout the colon  Throughout the colon Ascending sigmoid Ascending
Appearance AC, FB FB FB AC
Hemorrhagic site NI NI NI NI
Follow-up period (mo) 35 23 20 17
Recurrent bleeding None None None None

Table 1  Cases undergoing therapeutic barium enema for diverticular hemorrhage

NI: Not identified; AC: Adherent clot; FB: Fresh blood; HT: Hypertension; DM: Diabetes mellitus; NSAID: Nonsteroidal 
anti-inflammatory drug; L-Asp: Low-dose aspirin.
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possibility of  perforation in patients with diverticulitis.
Some case  repor t s  and  c l in i ca l  s tud ies  of  

therapeutic barium enema for diverticular hemorrhage 
have been reported (Table 2)[8,18-20]. A previous case 
report[8] presented successful treatment with a high 
concentration of  barium with 1 mg of  epinephrine. 
In that case, epinephrine was added to the solution 
for vasoconstriction; but the possible adverse effects 
of  epinephrine such as sudden hypertension were not 
ruled out. Another case report[18] presented successful 
treatment with a 20% barium sulphate solution at 
a height of  0.9 m for 5 min. In 1970, Adams et al[19] 
demonstrated that 26 of  28 acute bleeding episodes 
were arrested by therapeutic barium enema with a 
20% concentration of  barium. That study also stated 
that the only single complication was laceration of  the 
rectal mucosa by the enema tube[19]. A previous clinical 
study[20] evaluated the efficacy of  barium enema therapy 
for severe diverticular bleeding and concluded that 
therapeutic barium enema is the treatment of  choice 
for the first bleeding episode, while surgical resection 
should be performed if  re-bleeding occurs. In that 
report, the failure rate of  conservative treatment and 
therapeutic barium enema with consequent re-bleeding 
was 43.4% and 15.9%, respectively[20]. Furthermore, 
an investigation suggested that complications develop 
more often in patients after colonic resection than in 
those after barium enema therapy, and that the mortality 
after surgery is significantly higher than that following 
therapeutic barium enema[20].

Most of  the reported cases of  therapeutic barium 
enema were from the Western countries. However, the 
prevalence of  diverticular diseases of  the colon in the 
Eastern countries including Japan has increased recently. 
From our present experiences, therapeutic barium enema 
is also effective for right side diverticula which are typically 
located in the Eastern countries.

It is difficult to clarify the mechanism underlying 
the effect of  therapeutic barium enema. Adams et al[19] 
mentioned two potential factors, namely the pressure 
by the barium solution producing tamponade of  the 
bleeding vessel, and the direct hemostatic action by the 
barium sulfate. The effect of  barium on bleeding in 
the gastrointestinal tract is also described in a previous 

Author, year  n Location Concentration 
of barium 

Successful 
   cases 

Recurrent 
 bleeding 

Adams et al 1970 28 NR NR (20%)1      26       9
Chorost et al 2000   1 TO 20%        1       0
Koperna et al 2001 63 NR NR      53       10
Matsuhashi et al 2003   1 AC, TC, SC 200% (with 1 mg 

of epinephrine) 
       1       0

Our cases 2008   4 TO 200%        4       0
AC, SC (2 cases)
AC

Table 2  Previous reports on therapeutic barium enema for diverticular hemorrhage 

1Mentioned in the discussion section. TO: Throughout the colon; AC: Ascending colon; NR: Not reported; SC: Sigmoid 
colon; TC: Transverse colon.

report[21]. That report mentioned that tap-water enema 
is better, as it contains no anticoagulants, and is more 
effective in producing clot formation than most barium 
suspensions.

A clinical study on surgery for complicated colonic 
diverticula concluded that in patients with multiple 
bleeding sites or severe ongoing hemorrhage from a 
source that cannot be localized despite endoscopic and 
angiographic assessment, subtotal or total colectomy 
may be imperative[22]. However, in view of  the mortality 
of  surgical therapy, optional and non-invasive therapies 
such as therapeutic barium enema are needed in the 
cases that require colonic resection.

In conclusion, the prevalence of  diverticular diseases 
of  the colon has increased in the last decades not only in 
the Western countries, but also in the Eastern countries. 
Barium enema therapy is effective for diverticular 
hemorrhage when the active bleeding site could not be 
identified by colonoscopy. When no other therapeutic 
techniques are available, barium enema therapy may be 
useful as an optional therapy which may avoid surgical 
therapy. As far as we know, there are few reports on 
randomized trials of  treatment of  colonic diverticular 
bleeding. Because of  the limited number of   clinical case 
series, further randomized controlled trials of  treatment 
are required to clarify the role of  therapeutic barium 
enema in bleeding diverticula.

REFERENCES
1	 Vernava AM 3rd, Moore BA, Longo WE, Johnson FE. Lower 

gastrointestinal bleeding. Dis Colon Rectum 1997; 40: 846-858
2	 Longstreth GF. Epidemiology and outcome of patients 

hospitalized with acute lower gastrointestinal hemorrhage: 
a population-based study. Am J Gastroenterol 1997; 92: 
419-424

3	 Zuckerman GR, Prakash C. Acute lower intestinal bleeding. 
Part II: etiology, therapy, and outcomes. Gastrointest Endosc 
1999; 49: 228-238

4	 Stollman NH, Raskin JB. Diagnosis and management 
of diverticular disease of the colon in adults. Ad Hoc 
Practice Parameters Committee of the American College of 
Gastroenterology. Am J Gastroenterol 1999; 94: 3110-3121

5	 McGuire HH Jr, Haynes BW Jr. Massive hemorrhage for 
diverticulosis of the colon: guidelines for therapy based on 
bleeding patterns observed in fifty cases. Ann Surg 1972; 
175: 847-855

6	 Miura S, Kodaira S, Shatari T, Nishioka M, Hosoda Y, Hisa 

6416    ISSN 1007-9327   CN 14-1219/R    World J Gastroenterol     November 7, 2008     Volume 14      Number 41

www.wjgnet.com



TK. Recent trends in diverticulosis of the right colon in 
Japan: retrospective review in a regional hospital. Dis Colon 
Rectum 2000; 43: 1383-1389

7	 Nakada I, Ubukata H, Goto Y, Watanabe Y, Sato S, Tabuchi 
T, Soma T, Umeda K. Diverticular disease of the colon at a 
regional general hospital in Japan. Dis Colon Rectum 1995; 
38: 755-759

8	 Matsuhashi N, Akahane M, Nakajima A. Barium impaction 
therapy for refractory colonic diverticular bleeding. AJR Am 
J Roentgenol 2003; 180: 490-492

9	 McGuire HH Jr. Bleeding colonic diverticula. A reappraisal 
of natural history and management. Ann Surg 1994; 220: 
653-656

10	 Prakash C, Chokshi H, Walden DT, Aliperti G. Endoscopic 
hemostasis in acute diverticular bleeding. Endoscopy 1999; 
31: 460-463

11	 Simpson PW, Nguyen MH, Lim JK, Soetikno RM. Use of 
endoclips in the treatment of massive colonic diverticular 
bleeding. Gastrointest Endosc 2004; 59: 433-437

12	 Jensen DM, Machicado GA, Jutabha R, Kovacs TO. Urgent 
colonoscopy for the diagnosis and treatment of severe 
diverticular hemorrhage. N Engl J Med 2000; 342: 78-82

13	 Mauldin JL. Therapeutic use of colonoscopy in active 
diverticular bleeding. Gastrointest Endosc 1985; 31: 290-291

14	 Hokama A, Uehara T, Nakayoshi T, Uezu Y, Tokuyama 
K, Kinjo F, Saito A. Utility of endoscopic hemoclipping for 

colonic diverticular bleeding. Am J Gastroenterol 1997; 92: 
543-546

15	 Bloomfeld RS, Rockey DC, Shetzline MA. Endoscopic 
therapy of acute diverticular hemorrhage. Am J Gastroenterol 
2001; 96: 2367-2372

16	 Ramirez FC, Johnson DA, Zierer ST, Walker GJ, Sanowski 
RA. Successful endoscopic hemostasis of bleeding colonic 
diverticula with epinephrine injection. Gastrointest Endosc 
1996; 43: 167-170

17	 Peter DJ, Dougherty JM. Evaluation of the patient with 
gastrointestinal bleeding: an evidence based approach. 
Emerg Med Clin North Am 1999; 17: 239-261, x

18	 Chorost MI, Fruchter G, Kantor AM, Wu J, Ghosh BC. The 
therapeutic barium enema revisited. Clin Radiol 2001; 56: 
856-858

19	 Adams JT . Therapeutic barium enema for massive 
diverticular bleeding. Arch Surg 1970; 101: 457-460

20	 Koperna T , Kisser M, Reiner G, Schulz F. Diagnosis 
a n d t r e a t m e n t o f b l e e d i n g c o l o n i c d i v e r t i c u l a . 
Hepatogastroenterology 2001; 48: 702-705

21	 Miller RE, Skucas J, Violante MR, Shapiro ME. The effect of 
barium on blood in the gastrointestinal tract. Radiology 1975; 
117: 527-530

22	 Funariu G, Bintintan V, Seicean R. Urgent surgery for 
complicated colonic diverticula. J Gastrointestin Liver Dis 
2006; 15: 37-40

S- Editor  Tian L    L- Editor  Wang XL    E- Editor  Yin DH

Iwamoto J et al . Barium enema therapy for bleeding colonic diverticula                                                           6417

www.wjgnet.com


