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Specialist investigation of obscure gastrointestinal
bleeding
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SUMMARY The investigation and treatment of 131 patients with 'obscure' gastrointestinal
bleeding has been reviewed. One hundred and six patients were assessed electively for recurrent
haemorrhage, 25 presented as emergencies. The major presenting feature was melaena (55
patients), anaemia (35), rectal bleeding (34), haematemesis (six) and ileostomy bleeding (one).
The lesions responsible for haemorrhage were colonic angiodysplasia (52 patients), small bowel
vascular anomalies (16), Meckel's diverticula (nine), small bowel smooth muscle tumours
(seven), gastric vascular anomalies (four), chronic pancreatitis (three), colonic diverticular
disease (three) and 16 other miscellaneous lesions. No lesion was found in 21 cases. Lesions were

first shown by visceral angiography (69 patients), at laparotomy (23), on endoscopy (11), on
gastrointestinal contrast radiological studies (four), and at ERCP (three). Lesions which were
undetectable at operation increased markedly with age (p<0O0001). Expert visceral angiography
is strongly recommended before surgery in patients over 45 years of age and after laparotomy
when no cause has been found. Exploratory laparotomy is recommended at an early stage for
younger patients, and for older patients after non-diagnostic angiography.

The cause of gastrointestinal haemorrhage is identi-
fied by routine investigations in about 95% of
cases. 2 The remaining patients with 'obscure'
gastrointestinal bleeding are frequently difficult to
manage and often undergo extensive investigation
and even laparotomy without diagnosis. The aim of
this paper is to review the overall experience of the
investigation of obscure gastrointestinal bleeding at
this hospital, in particular to determine the method
of diagnosis or localisation of haemorrhage and the
relative incidence of different underlying conditions.

Methods

PATIENTS
Over a six year period 131 patients with obscure
gastrointestinal bleeding were investigated at the
Hammersmith Hospital. The large majority (87%)
were referred from other hospitals for specialist
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investigation, especially selective visceral angio-
graphy. The clinical details, investigations, surgical,
and pathological findings in these cases were care-
fully examined. Some of these patients have been
reported previously.3 4 Patients with previously di-
agnosed vasculitis and with gastrointestinal haemor-
rhage after recent surgery were excluded. The
Fisher, x2 and Mann-Whitney tests were used for
statistical analysis.

Results

Seventy patients were men. The median age was 59
years (range 10-95). Twenty five presented with
acute gastrointestinal bleeding, while 106 were
investigated electively for recurrent gastrointestinal
haemorrhage. The main presenting features were
melaena (55 patients), anaemia (35), rectal bleeding
(34), haematemesis (six) and ileostomy bleeding
(one). The median duration of symptoms was 50
weeks (range one day-36 years). The median
number of hospital admissions for gastrointestinal
bleeding before referral to this hospital was two
(range 0-21) with a median two previous blood
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transfusions (range 0-40). Twenty six patients had
undergone previous surgery for gastrointestinal
bleeding (20 patients - one operation, four patients
- two operations, two patients - three operations).
Seventy eight patients underwent surgery at this
hospital (64- one operation, 12 - two operations,
one - three operations, one - four operations). The
median total number of gastrointestinal investiga-
tions for each patient (excluding exploratory lapa-
rotomy) was six (range 2-27).
The probable cause of gastrointestinal bleeding

and the initial method of diagnosis (or localisation)
of identified lesions are shown in Table 1. In several
patients more than one possible or actual cause for
bleeding was found (see below), and patients have
been classified by the lesion which at the time of
review was thought to have been the most likely
source of obscure haemorrhage. The nine 'other
small bowel lesions' were a duodenal reduplication,
an ulcerated duodenal diverticulum, a duodenal
ulcer, an ulcerated jejunal diverticulum, ischaemic
ulceration, an ulcerated ileal lymphoma, leukaemic
small bowel involvement, secondary angiosarcoma
deposits, and a solitary jejunal ulcer. The seven
'other colorectal lesions' were metastatic cholan-
giocarcinoma, a carcinoma of the caecum, an
appendix tumour, a colonic adenoma, haemorrhoids
(two patients), and a solitary rectal ulcer.

Radioisotope scans were carried out in 36
patients. Six patients with Meckel's diverticula had
99mTc technicate scans and these were negative in all
cases. Technetium-99m labelled sulphur colloid or
autologous red cells were used in 30 patients, and
localised bleeding to the proximal small bowel in

three patients, quantified daily blood loss in 12
patients, and were unhelpful in 15 patients.

Intraoperative selective visceral angiography was
used to localise seven small bowel vascular lesions.
Peroperative endoscopy was used in 16 patients, and
identified vascular anomalies of the small bowel in
four, and was helpful in determining the extent of
colonic angiodysplasia in eight cases. Lesions were
found in 21 of 27 patients undergoing laparotomy at
this hospital after angiography which failed to
identify a cause for bleeding, the majority of these
lesions were in the small bowel.
The age, sex, major presenting feature, duration

of symptoms, number of gastrointestinal investiga-
tions and number of patients undergoing surgery for
each diagnostic group are shown in Table 2. Patients
with Meckel's diverticula (p<0.001) and smooth
muscle tumours of the small bowel (p<0-01) were
younger than all other patients, while those with
angiodysplasia were older (p<0-)1). The proportion
of male patients with Meckel's diverticula was
higher than for other lesions (p=0.05). The inci-
dence of vascular anomalies (gastric, small or large
bowel) was higher in patients aged 45 years and over
(<45 years- 10/35 patients, >45 years- 62/96,
p<0001). Patients with angiodysplasia presented
more frequently with rectal bleeding (p<O00(1) and
less commonly with melaena (p<0 ()001) than other
patients, whereas those with vascular anomalies of
the small bowel presented less frequently with rectal
bleeding (p<005) but more commonly with
melaena (p<0()(1). Patients with small bowel
vascular anomalies underwent laparotomy at any
time more frequently than other patients (p<0-01),

Table 1 Cause ofobscure gastrointestinal bleeding and method of initial diagnosis (or localisation) of identified lesions

Selective
visceral

Diagnosis n (%) angiography Endoscopy

GI
contrast
studies ERCP Surgery

Colonic
angiodysplasia

Small bowel
vascular anomalies

Meckel's diverticula
Small bowel smooth

muscle tumours
Gastric vascular anomalies
Chronic pancreatitis
Colonic diverticular

disease
Other small bowel lesions
Other colorectal lesions
Cause not identified

52 (40) 45

16 (12) 9
9 (7) 1

7
4
3

3
9
7

21

(5.5)
(3)
(2)

(2)
(7)
(5.5)

(16)

6

5

2

131 (100) 69* (53%) 11 (8%) 4 (3%) 3 (2%) 23 (18%)

*Nine patients showed active bleeding at angiography.

7

Total (%)

7
7

3

2

2

2

3
2
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Table 2 Analysis ofall patients by diagnostic group

Total Mediani age
number (range)Diagnosis

Median
duration Presenting
svinptotns feature*

Male.-female (weeks) M A R H

Surgery Median
Previous at this tno. of
surgery hospital GI invest.

Colonic
angiodysplasia

Small bowel
vascular anomalies

Meckel's diverticula
Small bowel smooth

muscle tumours
Gastric vascular anomalies
Chronic pancreatitis
Colonic diverticular

disease
Other small bowel lesions
Other colorectal lesions
Cause not identified

52 63 5 (19-95) 31:21 50 10 17 25 () 8 24 5

16 60 (26-88) 5:11 11)4 13 2 t) 1 8 15 7
9 20 (13-55) 8:1 60) 6 3 0 ) 0 9 6

7
4
3

3
9
7

21

43 (26-61) 2:5
67.5 (58-73) 2:2
48 (36-51) 2: 1

71 (5(-72)
53 (16-71)
45 (35-73)
67 (10-X7)

2:1
4:5
3:4
11:10

110
44
17

11)
31

1(0)
49

5 2 () ) 1
3 () 0 1 1
1 1 0 1 ()

0

1()6

10

)
2
2
6

3
0
4
2

()
()t
3)

7
4
2

2
6
4
S

0
2
6)
6

8
8
15

5
5.5
5
7

131 59 ( 10-95) 710:61 50 55 35 34 6 26 78 6

*M=melaena A=anaemia. R=rectal bleeding, H=haematemesis.
tplus one ileostomy bieed.

while a smaller proportion of those with angiodys-
plasia of the colon (p<0(05) and patients without an

identified cause (p<0-05) underwent surgery.

Fourteen patients had two lesions which were (or
might have been) responsible for gastrointestinal
haemorrhage. Nine patients with angiographic evi-

dence of angiodysplasia had second lesions found at
laparotomy (four Meckel's diverticula, a jejunal
vascular anomaly, an ulcerated duodenal diverticu-
lum, a solitary ulcer of the jejunum, chronic
pancreatitis, and Crohn's disease of the ileum). Six
of these patients had the colonic angiodysplasia left
in situ and the other lesion excised, but two have
required further surgery for excision of angiodys-
plasia. Two other patients initially treated by right
hemicolectomy for angiodysplasia later required
surgery for bleeding from other gastrointestinal
vascular anomalies (one gastric, one small bowel).
Three other patients had double lesions none of
which was a vascular anomaly. Twenty patients are

known to have rebled after surgery at this hospital.
Fourteen of these patients underwent initial surgery
for vascular anomalies of the stomach, small or large
bowel and a further patient had angiographic
evidence of angiodysplasia. Three further patients
(two with identified causes) rebled after initial
investigation without surgery at this hospital.

All excised 'non-vascular' lesions were confirmed
pathologically. Histology showed evidence of
angiodysplasia in 19 of 28 resected colonic speci-
mens (with barium injection of the mesenteric blood
vessels after resection in 14). Seven vascular anoma-

lies were confirmed histologically (three arteriove-

nous malformations, two haemangiomas, one mul-
tiple phlebectasia, one telangiectasia) from 15
resected small bowel specimens. None of the gastric
vascular anomalies was seen histologically.
There were four postoperative deaths, one patient

who had no identified cause and had not undergone
surgery rebled and died, and a further patient died
of concurrent disease. The follow up data of the
surviving patients are limited with a median follow
up of six months (range (-83). Of the 21 patients in
whom no cause was found four had no further
bleeding, three are known to have rebled (one
death), two died postoperatively, and in 12 cases the
follow up data are incomplete.

All patients were divided into four approximately
equal groups by age (Table 3). The proportion that

Table 3 Incidence of lesions cauisinig obscure
gastrointtestinial bleedinig which were 'uindetectable' at
laparotomny

Colotnic
Patiens O)peration 'Undetectable' algio-

Age (ii) at aiii tine at surgerv* dvsplasia

<45 35 22 3 2
45-593 31 19 7 6
6W-69 32 21 15 9
> 69 33 20) 18 9

All 131 82 43 26

*'detectable' comparcd with 'undetcctablc lesions: X2=29-5
(p<0100l).

All patients
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had undergone surgery (at any time) was similar for
the different age groups (61% to 66%); however,
the number of these patients who had 'undetectable'
lesions at operation-that is, lesions that would not
have been detected at a careful laparotomy without
the use of operative angiography or endoscopy,
increased markedly with age (p<0.0001). Twenty
six of 43 (60%) such 'undetectable' lesions were
colonic angiodysplasia, the remainder being vascu-
lar anomalies of the small intestine or stomach or of
unidentified cause.

Discussion

The overall 84% success rate for the identification of
the cause of obscure gastrointestinal bleeding in this
series is high:`8 Selective visceral angiography was
the most valuable investigation, identifying the
probable cause of bleeding in 53% of all patients
(55% of those undergoing angiography). While
others have found angiography useful in these
patients,("' some doubt its value,' 2 and these
differing attitudes probably reflect variations in
quality of angiography and experience in radiolo-
gical interpretation. Angiodysplasia of the colon was
the commonest cause found in this series (40% of all
patients). Although the correlation between col-
onoscopic and angiographic diagnosis of angiodys-
plasia appears fairly good,4 angiodysplasia may be
easily missed at endoscopic examination.13 14 We
prefer to use selective visceral angiography initially
in most of these patients as it has the advantage that
it can be readily undertaken during haemorrhage
and may also localise non-colonic lesions.
The proportion of gastrointestinal vascular ano-

malies (including angiodysplasia) causing haemor-
rhage increased significantly with age, and in older
patients visceral angiography was particularly valu-
able in localising lesions that might not have been
detected at laparotomy (even with the use of
peroperative endoscopic examination). Angio-
graphy carried out during active gastrointestinal
haemorrhage results in successful localisation of
bleeding in the majority of cases.' Gastrointestinal
bleeding frequently stops, however, before
angiography is done, especially if transfer to another
centre is required. Only 7% of our patients had
evidence of active haemorrhage during angio-
graphy. The same problem arises with the use of
radionucleide scanning to localise bleeding sites,
although our experience with these is limited.
The age, sex and main presenting symptom may

be useful guides to the likely source of obscure
gastrointestinal bleeding. Thus two thirds of male
patients in this series under the age of 30 years had
Meckel's diverticula. While 80% of patients aged 60

years or over who presented with rectal bleeding
had colonic angiodysplasia. Almost 50% of patients
presenting with anaemia were found to have
angiodysplasia, although this proportion was re-
duced to a third in those undergoing surgery.
Melaena was a less helpful presenting symptom, no
single cause accounting for more than 24% of cases.

In this series exploratory laparotomy detected
21% of the identified causes of bleeding and was
particularly valuable in younger patients. Careful
examination of the stomach, small and large bowel
should be carried out in all cases where an initial
abdominal exploration fails to identify a cause for
obscure gastrointestinal bleeding. Several lesions in
this series were discovered on repeat inspection or
palpation. Intraoperative gastrointestinal endoscopy
and peroperative angiography have proved useful in
identifying vascular anomalies of the gastrointestinal
tract and in determining their extent before resec-
tion in this and other series. 15-17 We currently prefer
to use a colonoscope passed through the mouth to
examine the small bowel during operation, or per
anum for inspection of the large bowel.
The incidence of colonic angiodysplasia (40%)

compared with diverticular disease (2%) in this
series is much higher than that seen in others' l l and
may be partly because of patient selection before
referral, particularly as diverticular bleeding is often
heavier (thus necessitating early emergency surgery)
and less commonly recurs.11 Nevertheless these
findings support the view that angiodysplasia is
the commoner cause of lower gastrointestinal
haemorrhage.9 ii 14 Although diverticular disease
usually affects the sigmoid and descending colon,
diverticular bleeding may occur more frequently
from the right colon." "1 Angiodysplasia is almost
invariably located in the caecum and ascending
colon.9 ii 19 2(0 Thus right hemicolectomy would
appear the most appropriate procedure if no other
cause for lower gastrointestinal bleeding can be
found at an emergency laparotomy, and this policy
would have removed the cause in 60% of such cases
who underwent surgery in this series. Where local-
isation of lower gastrointestinal bleeding has not
been possible before emergency surgery in a patient
with diverticular disease of the left colon a subtotal
colectomy may be preferred, although it carries a
higher morbidity and mortality."l Preoperative
angiographic localisation of bleeding relieves the
surgeon of these difficult intraoperative decisions
and should be attempted whenever possible.

Histological confirmation of resected vascular
anomalies was obtained in only 56% of cases in this
series. The difficulties of showing such vascular
anomalies histologically are well recognised,9 14 21)
but the more frequent use of special vascular

so
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injection techniques should increase pathological
identification 21
The number of patients (11%) in this series with

two potential or actual causes for obscure gastroin-
testinal bleeding emphasises the need for caution in
attributing haemorrhage to a radiologically or en-
doscopically identified lesion in the absence of
active bleeding. Angiodysplasia of the caecum in
particular appears to be common in the elderly" 2(
and may be incidental to a second lesion," indeed
11 (8%) patients in this series had a second possible
cause for haemorrhage associated with angiodys-
plasia.
We have previously suggested that early careful

laparotomy should be done in younger patients with
obscure gastrointestinal bleeding, and that expert
angiography (until it is more widely available)
should be reserved for older patients and those who
have had a previous laparotomy without identifica-
tion of a cause of bleeding.3 Such a policy would
have identified a cause in 19 of the 22 patients under
45 years of age (86%) who underwent laparotomy in
this series. Unless expert angiography is readily
available, this policy would seem justified. Expert
angiography may be expected to detect a cause in
the majority of patients with obscure gastrointes-
tinal bleeding, but the absence of an angiographic
abnormality should not discourage the surgeon
from performing an exploratory laparotomy, which
identified a cause in over 75% of such cases in this
and another series.6
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