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A 76-year-old woman presented with dizziness and melena at the internal medicine department. She was ad-
mitted for emergency surgery after being diagnosed with preshock due to gastrointestinal bleeding with a se-
rum hemoglobin level of 56 g/dl and systolic blood pressure of 90 mmHg. Capsule endoscopy (CE) was per-
formed when the source of bleeding could not be determined by upper or lower endoscopy or contrast-enhanced
computed tomography. CE revealed an apparent diverticulum in the upper jejunum along with adherent clots
and dark red/black contents in the small intestine. These findings confirmed the upper jejunum as the source of
bleeding. Although the bleeding was brought under control using conservative measures, double-balloon endo-
scopy (DBE) was conducted for further investigation. A giant diverticulum was visualized in the upper jejunum.
In addition, a number of neighboring diverticula were found in a concurrent small bowel series. With a diagnosis
of giant jejunal diverticulosis, a laparoscopy-assisted small bowel resection (diverticulectomy) was carried out un-
der general anesthesia using the single-incision laproscopic surgery method. Joint use of CE and DBE was useful
for the diagnosis given the rarity of diverticular bleeding from the jejunum. This preoperatively diagnosed case

is presented along with a literature review.
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Introduction

Although diverticulosis of the small intestine is
occasionally detected on X-rays or during surgery,
it is a rare disease and is generally asymptomatic.
Besides duodenal diverticula and Meckel's diver-
ticula, diverticula in the jejunum and ileum occur
rarely and are difficult to differentially diagnose
from gastrointestinal bleeding. Bleeding from a di-
verticulum often preseﬂts as a fresh rectal hemor-
rhageé. This can confuse the clinician because bleed-
ing from the colon is far more common than bleed-
ing from jejunal diverticula. This case is being re-
ported as an example of jejunal diverticulum with
massive bleeding in which the joint use of capsule
endoscopy (CE) and double-balloon endoscopy
(DBE) was effective for the preoperative diagnosis

of gastrointestinal bleeding.
Case Report

Patient: 76-year-old female.

Complaints: Dizziness and melena.

Past history: Paroxysmal atrial fibrillation (tak-
ing aspirin orally for treatment) and hypertension.

Family history: Nothing relevant noted.

History of present illness: The patient noticed
melena three days prior to being examined. She
sought outpatient treatment when dizziness be-
came pronounced on the morning prior to the ex-
amination.

Condition at examination: Blood pressure was
93/58 mmHg and pulse was 123 beats/min. Signs of
anemia were evident including pallor of the com-
plexion and conjunctiva. The abdomen was soft and



Table 1 Laboratory data on admission.

Hematological examination Blood chemistry
WBC 9,300 /ul TP 55 g/dl
RBC 191 %10 /ul Alb 26 g/dl
Hb 56 g/dl T-Bil 0.2 mg/dl
Het 171 % AST 13 10/1
PLT 176 x10% /ul ALT 8 1U/1
LDH 120 1U/1
Tumor Marker BUN 42.8 mg/dl
CEA 0.8 ng/ml Cre 0.8 mg/dl
CA199 8.3 U/ml Amy 78 1U/1
Glu 79 mg/dl
Serological examination
HBs-Ag (-) Na 135 mEq/1
HCV-Ab (-) K 43 mEq/!
TPHA (-) Cl 104 mEq/1

flat, without mass lesions or tenderness. A rectal ex-
amination revealed melena stool with coagulated
blood.

Blood biochemistry findings: The initial hemo-
globin (Hb) level was 5.6 g/dl and hematocrit was
17.1%. An increasing blood urea nitrogen seemed to
indicate gastrointestinal bleeding. Undernutrition
was indicated by a serum total protein level of 5.5
g/dl and serum albumin level of 2.6 g/dl; however,
tumor marker levels were normal (Table 1).

The patient was admitted after being diagnosed
with preshock due to gastrointestinal bleeding. Up-
per and lower endoscopy and contrast-enhanced
computed tomography were performed on the day
of hospitalization.

Findings on upper gastrointestinal endoscopy:
Although mucous membrane pallor and multifocal
erosions were observed in the gastric antrum, ac-
tive hemorrhagic lesions or adherent clots that may
have caused a serum Hb of 5.6 g/dl were not ob-
served.

Findings on lower gastrointestinal endoscopy:
Endoscopy was performed using a fiberscope with
a CO; supply and irrigation. Although a number of
adherent clots were visualized throughout the colon
to the cecum, hemorrhagic lesions (including diver-
ticula) were not found. Moreover, no hemorrhagic
lesions were found in the region of the terminal il-
eum, although adherent clots were also visualized.

Thus, a diagnosis of obscure gastrointestinal
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bleeding (OGIB) was made.

Findings from the abdomen/pelvis using mul-
tidetector computed tomography (MDCT): The
source of bleeding could not be determined. No le-
sions suggestive of intraperitoneal neoplasia were
found.

The patient was considered hemodynamically
stable after infusions and a blood transfusion.

CE was performed that evening, and the results
were analyzed the next morning.

CE findings: Findings were noted as the capsule
passed through the stomach 2 h and 18 min after
capsule ingestion. Adherent clots were sporadically
evident in the small intestinal mucosa after 2 h and
35 min and became increasingly evident until 2 h
and 37 min when the presumed diverticulum and
clots were visualized. The position of the capsule
was estimated to be the upper jejunum, just past
the ligament of Treitz using analytical software.
Anal diverticula were not visualized (Fig. 1).

The patient’s general status improved after infu-
sions for undernutrition and blood transfusions
were administered. She had no additional episodes
of rectal bleeding. DBE was performed via an oral
route for a definitive diagnosis.

DBE findings: Comparatively large diverticula
were visualized nearby, although they did not ap-
pear to be actively bleeding at the time of the ex-
amination (Fig. 2).

A small bowel series was performed concur-
rently.

Findings from the small bowel series: Three di-
verticula approximately 10 cm in size were visual-
ized in the upper jejunum past the ligament of Tre-
itz (Fig. 3).

Therefore, the upper jejunal diverticula were de-
termined to be the source of bleeding.

An elective laparoscopy-assisted small bowel re-
section was undertaken because of recurrent bleed-
ing from the same region while the patient was in
the process of returning to a normal diet.

Operative findings: A single-incision laparo-
scopic surgery port was introduced through a 2.5
cm skin incision in the umbilical region. An adjust-
able fiberscope and forceps were inserted through
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Fig. 1 Findings from capsule endoscopy (CE)
The capsule passed through the stomach 2 h and 18 min after ingestion. The presumed
diverticulum and clots were visualized at 2 h and 37 min. The position of the capsule at
this point was estimated to be the upper jejunum, just past the ligament of Treitz, using
analytical software.
Red circle: diverticulum.

Fig. 2 Findings from double-balloon endoscopy (DBE)
Red circle: diverticulum.

Fig. 3 Findings from small bowel series
Blue arrow: Treitz ligament.
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Fig. 4 Jejunal diverticula
Intra-operative photograph demonstrating multiple jejunal diverticula. Note that the diver-

ticula arise at the mesenteric border.
Red circle: Jejunal diverticula.

Fig. 5 Resected specimen
Diverticula with a maximum size of 3 cm can be clearly seen in the mesentery from the
serosal side with diverticular openings of 5 mm evident from the mucosal side.

Red arrow: diverticulum.

the port. No intra-abdominal ascites or bleeding was
visualized. As expected, several diverticula were
found upon examination of the upper jejunum.
Three diverticula were found on the mesenteric
side when the bowel was withdrawn extraperito-
neally from the port. A small bowel resection of the
affected segment was carried out. Operative dura-

tion was 75 min with blood loss of 10 ml (Fig. 4).
Resected specimen: Diverticula with a maximum
size of 3 cm were clearly seen in the mesentery
from the serosal side, and diverticular openings of 5
mm were evident from the mucosal side. A diagno-
sis of diverticular bleeding by CE could be missed if
not performed at a relatively early stage of clot ac-
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Table 2 Bleeding sources for obscure gastrointestinal bleeding (OGIB)

Capsule endoscopy (CE)

Double-balloon endoscopy (DBE)

OGIB 135 66
Identification (rate) 70 (51.9%) 50 (75.8%)
Ulceration - erosion 24 18
Vascular lesions 18 7
Neoplastic lesion 12 10
Crohn’s disease 7 2
Lesion out of the small intestine 6 6
Behcet's disease 2 2
Small intestine diverticulum 1 0
Bile duct bleeding 0 1
Others 0 4

(CE: Nakamura T, et al. Gastroenteol Endosc 49, 2007, DBE: Yamamoto H, et al. Clin Gastroenter-

ol Hepatol 2, 2004)

cumulation (Fig. 5).

No ectopic mucosa or ulcerative lesions were
found in the diverticular mucosa pathologically.

The patient was free of postoperative complica-
tions and was able to begin eating normally without
problems. No recurrence of bleeding has been ob-
served since the surgery.

Discussion

A jejunal diverticulum is a rare disease and evi-
dent in only 0.3-1.3% of pathological autopsies”™
but commonly reported among 60-70-year-old men.
The first cases were reported in 1794 by Soemmer-
ring and in 1807 by Sir Astley Cooper®. Of the je-
junoileal diverticula, it is estimated that approxi-
mately 80% are in the jejunum, 15% are in the il-
eum, and 5% are present in both, with two-thirds of
the cases involving multiple diverticula®. Diver-
ticula can be broadly classified as true diverticula
and pseudodiverticula, which lack a muscular
layer”. Most true diverticula are congenital, with
the majority being Meckel's diverticula. In contrast,
pseudodiverticula are generally acquired and occur
mainly in the mesentery®. Jejunal diverticula are
rare; only 10-30% of patients exhibit symptoms and
are diagnosed, making the disease extremely rare.
Thus, the disease is difficult to identify by a differ-
ential diagnosis. In addition to bleeding, symptoms
can include malabsorption, torsion, diverticulitis, ob-
struction, abscess, and perforation. In contrast to
the present case, other cases have been reported in-
volving hemorrhage and requiring emergency sur-

gery after a rapid diagnosis”".

Although bleeding is observed in 34-8.1% cases
of jejunal diverticula, only 60 cases have been re-
ported to date in journals of the English lan-
guage®”. Most cases of jejunal diverticular bleeding
involve the sudden appearance of massive hemor-
rhagic stools without gastrointestinal symptoms,
and the disease history and physical findings are
usually unrelated to the diagnosis when it is initially
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made”™. Recurrence of bleeding after natural hemo-

stasis, as observed in this case, is found in 20% of

cases”

. McGuire reported that bleeding recurrence
is seen in 38% of cases without surgical interven-
tion, although 75% of diverticular hemorrhage
cases undergo spontaneous hemostasis®.

Although regional diagnosis of a small intestinal
hemorrhage is difficult, we believe that CE and
DBE have ushered in a new era. Conventional
methods include hemorrhage scintigraphy, angiog-
raphy, and MDCT. These exams are extremely use-
ful for detecting the source of active bleeding. Al-
though bleeding scintigraphy can indentify a small
degree of blood loss (0.01-0.1 ml/min)"™, it is not
suitable for accurate regional diagnosis. Further-
more, a limited number of facilities can perform the
procedure. Angiography can distinguish bleeding of
0.5 ml/min while allowing for concurrent emboliza-

91 MDCT is more sensitive than angiography

tion
because it can distinguish bleeding of 0.3 ml/

. 18)~20)

min and can easily and accurately distinguish

the site of hemorrhage.



However, a regional diagnosis is difficult in cases

of no active bleeding, as observed in this case.

A combination of CE and DBE are effective in-

such cases. When CT shows no obvious gastrointes-
tinal obstruction, the patient only needs to ingest
one capsule at night, and the results are available
for analysis the next morning.

When the lesion, approximate location, and the
state of bleeding have been ascertained by CE, DBE
can be conducted for hemostatic treatment and bi-
opsy from the upper or lower region. Black ink in-
jection is also a possibility in cases when surgery
has been scheduled.

CE and DBE are complementary procedures for
evaluating and treating OGIB® ™ because it is pos-
sible to obtain biopsies or administer therapy with
DBE. Conversely, the low rates of achieving total
enteroscopy in patients undergoing DBE is reme-
died by CE, which has complete examination rates

.of 836% in the setting of OGIB®. Moreover, Bar-
Meir reported that 20-35% of patients with signifi-
cant iron deficiency anemia (Hb<<10 g/dl) and nega-
tive initial CE have abnormalities detected on a sec-
ond CE™, These lesions can be detected and treated
by DBE, and an additional 30% of patients can be
identified with OGIB when the initial CE is nega-
tive™.

DBE is indicated if CE detects a lesion requiring
biopsy or endoscopic intervention or in patients
with a high suspicion of small bowel bleeding de-
spite a negative initial CE?~2%2%~3)

Comparative data on cases of OGIB in which the
source of bleeding was identified using CE and DBE
are shown in Table 2%%. Although simple compari-
sons cannot be made because the CE data is from a
multicenter collaboration of nine facilities and the
DBE data is from one facility, DBE was superior for
identification with figures of 51.9% for CE and
75.8% for DBE. Although only one case of bleeding
from a small intestine diverticulum was present,
this was probably due to the rérity of the disease.
More than half of the cases involved erosion, ulcera-
tion, and vascular lesions, and in an aging society,
these problems will likely become more pronounced
nonsteroidal  anti-

as more patients ingest
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inflammatory drugs (NSAIDs), highlighting the
problematic link between NSAIDs and mucous
membrane disorders of the small intestine. It will be
increasingly important for surgeons to be familiar
with these devices and methods as we approach a
new era in which full examination of the digestive
tract using CE and DBE becomes common.
Conclusion

This was a case of bleeding from jejunal diver-
ticula with hemorrhagic preshock, which was diag-
nosed preoperatively by CE.

A summary of this paper was presented at the
36th Japanese College of Surgeons Annual Meeting
(held in June 2011 in Tokyo).

The authors indicated no conflicts of interest.

References

1) Wilcox RD, Shatney CH: Surgical implications of
jejunal diverticula. South Med J 81: 1386-1391, 1988
2) Fisher JK, Fortin D: Partial small bowel obstruc-
tion secondary to ileal diverticulitis. Radiology 122:
321-322,1977
3) Rodriguez HE, Ziauddin MF, Quiros ED et al: Je-
junal diverticulosis and gastrointestinal bleeding. ]
Clin Gastroenterol 33: 412-414, 2001
4) Greenstein S, Jones B, Fishman EK et al: Small-
bowel diverticulitis: CT findings. AJR Am ] Roent-
genol 147: 271-274, 1986
5) Williams RA, Davidson DD, Serota Al et al: Sur-
gical problems of diverticula of the small intestine.
Surg Gynecol Obstet 152: 621-626, 1981
6) de Bree E, Grammatikakis J, Christodoulakis M
et al: The clinical significance of acquired jejunoil-
eal diverticula. Am ] Gastroenterol 93: 2523-2528,
1998
7) Matsuoka H, Yamamoto K, Sasaki H: Senkou wo
kitashita kaichoukaseikeishitsu no 1 rei. Shujutsu
50: 1197-1200, 1996
8) Eguchi T, Kato T, Honda I: A case of large diver-
ticulum of the distal jejunum. J Jpn Surg Assoc 65:
18501854, 2004
9) Kassahun WT, Fangmann J, Harms J et al: Com-
plicated small-bowel diverticulosis: a case report
and review of the literature. World J Gastroenterol
13: 22402242, 2007
10) Woods K, Williams E, Melvin W et al: Acquired
jejunoileal diverticulosis and its complications: a re-
view of the literature. Am Surg 74: 849-854, 2008
11) Schwesinger WH, Sirinek KR, Gaskill HV 3rd et
al: Jejunoileal causes of overt gastrointestinal
bleeding: diagnosis, management, and outcome. Am
Surg 67: 383-387, 2001
12) Naitova A, Smith RE: Diverticular disease of the



36

colon. In Gastroenterology (Sleisinger MH, Ford-
tran JS eds), pp1347-1363, WB Saunders, Philadel-
phia (1993)

13) MecGuire HH: Bleeding colon diverticula. Ann Surg
220: 653-656, 1994

14) Kumada K, Nishina M, Suzuki K: Shouchou shuk-
ketsu. Kyukyuigaku 25: 1671-1675, 2001

15) Yuya T, Hisada K: Shoukakan shukketsu no RI
shindan. Gekashinryo 35: 1097-1101, 1993

16) Taniguchi H, Yamaguchi A, Kunishima K et al:
Shoukaki shukketsu no kekkanzouei to chiryo. Ni-
honrinsho 56: 2281-2285,1998

17) Baum S, Nusbaum M: The control of gastrointesti-
nal hemorrhage by selective mesenteric arterial in-
fusion of vasopressin. Radiology 98: 497-505, 1971

18) Yoon W, Jeong YY, Kim JK: Acute gastrointesti-
nal bleeding: contrast-enhanced MDCT. Abdom
Imaging 31: 1-8, 2006

19) Jaeckle T, Stuber G, Hoffmann MH et al: Acute

gastrointestinal bleeding: value of MDCT. Abdom

Imaging 33: 285-293, 2008

Sasaki J, Kuzume M, Narihara K: MDCT angio-

graphy is useful in the identification of acute ab-

dominal disease. ] Abdom Emerg Med 27: 575578,

2007

Hadithi M, Heine DN, Jacobs M et al: A prospec-

tive study comparing video capsule endoscopy

with double-balloon enteroscopy in patients with

obscure gastrointestinal bleeding. Am ] Gastroen-

terol 101: 52-57, 2006

Arakawa D, Ohmiya N, Nakamura M et al: Out-

come after enteroscopy for patients with obscure

GI bleeding : diagnostic comparison between

double-balloon endoscopy and videocapsule endo-

scopy. Gastrointest Endosc 69: 866-874, 2009

Kameda N, Higuchi K, Shiba M et al: A prospec-

tive, single-blind trial comparing wireless capsule

endoscopy and double-balloon enteroscopy in pa-

tients with obscure gastrointestinal bleeding. ] Gas-

troenterol 43: 434-440, 2008

24) Bar-Meir S: Video capsule endoscopy or double-

20)

21)

22)

23)

25)

26)

27)

28)

29)

30)

31

32)

33)

balloon enteroscopy: are they equivalent? Gastro-
intest Endosc 69; 875876, 2009

Li X, Dai J, Lu H etal: A prospective study on
evaluating the diagnostic yield of video capsule en-
doscopy followed by directed double-balloon en-
teroscopy in patients with obscure gastrointestinal
bleeding. Dig Dis Sci 55: 1704-1710, 2010

Liu K, Kaffes AJ: Review article: the diagnosis
and investigation of obscure gastrointestinal bleed-
ing. Aliment Pharmacol Ther 34: 416-423, 2011
Liao Z, Gao R, Xu C et al: Indications and detec-
tion, completion, and retention rates of small-bowel
capsule endoscopy: a systematic review. Gastro-
intest Endosc 71: 280-286, 2010

Mehdizadeh S, Ross A, Gerson L et al: What is the
learning curve associated with double-balloon en-
teroscopy? Technical details and early experience
in 6 U.S. tertiary care centers. Gastrointest Endosc
64: 740-750, 2006

Pasha SF, Leighton JA, Leontiadis GI et al:
Double-balloon enteroscopy and capsule endoscopy
have comparable diagnostic yield in small-bowel
disease: a meta-analysis, Clin Gastroenterol Hepatol
6: 671676, 2008

Nakamura M, Niwa Y, Ohmiya N et al: Prelimi-
nary comparison of capsule endoscopy and double-
balloon enteroscopy in patients with suspected
small-bowel bleeding. Endoscopy 38: 59-66, 2006
Kaffes AJ, Koo JH, Meredith C: Double-balloon
enteroscopy in the diagnosis and the management
of small-bowel diseases: an initial experience in 40
patients. Gastrointest Endosc 63: 81-86, 2006
Nakamura T, Arakawa T, Goto H et al: The first
multicenter study of capsule endoscopy in Japan:
Clinical outcome of obscure gastrointestinal bleed-
ing. Gastroenterol Endosc 49: 324334, 2007
Yamamoto H, Kita H, Sunada K et al: Clinical out-
comes of double-balloon endoscopy for the diagno-
sis and treatment of small-intestinal diseases. Clini-
cal Gastroenterol Hepatol 2: 1010-1016, 2004



37

AT EIVREFICLYWHZEL AL, XETMZEL LZBBEELMO 18]

'K B T SL A g BB
IR FERRES AR
vyEy emhy )y FI44Fay  vrEl AAY
HEE B BPOR—RRY - TR R
w4ry  ERJY 2y RIA mxdn y A
e oofEY - HE EES - AR FI1E°

ERIE 76 ROZH. £00%&, BEMEEEFICAREZZ LA Hb56g/d, MEOmmHg &#E2L, Wt
BHIMICE A7V Y ay 7 OBWICT, ARBEARE 2o/, BE - THASE, B8 CTRELZRITS50H
bR MIMRE FE LG Rdololed, 772 VARERE (CE) 2. EHBZRCEREL BEbhaFR L,
R a7 75 O, ENUBEO/NGICRRE~BEORAFYW 2ROz, DE X)) FE» oML L B L 7%,
RERIEC & ) Bk 57225 BEBICY T VAV —RNERREERE (DBE) % HifT. L#zhIcE
KEEZFOL. FRRAEICHT L/MERREICT, EFCBBORELZRD. ERXRZBEEOBHO B
&, MBI SILS $IC & 2 EEFEHBN T /MG (UE) UIBRM 2 1T L7z, ZBOBEBRMIHTHY, €0
ZWic CE & DBE OBFHIZEH TH o7z SEMATICEH L A 7EFZREBRL2DT, ETOXBMHERZMA
THRRT 5.




	82巻1号(34)
	82巻1号(35)
	82巻1号(36)
	82巻1号(37)
	82巻1号(38)
	82巻1号(39)
	82巻1号(40)
	82巻1号(41)



