
DIAGNOSTIC STRATEGIES OF LOWER
GASTROINTESTINAL BLEEDING

Following a thorough history and physical examination,
including examination of the anorectal region (with a rigid
or flexible sigmoidoscope), three primary tools are used to
aid in the localization and identification of a bleeding
source in the colon: nuclear scintigraphy, mesenteric
angiography and colonoscopy. The latter two tools may also
provide therapy.

NUCLEAR SCINTIGRAPHY
Radioisotope scanning can detect gastrointestinal bleeding
rates as low as 0.1 mL/min (1-6). The general principle is to
inject a radioactive substance that will extravasate into the

bowel at the bleeding point, thereby localizing the site of
bleeding. By viewing the initial site of extravasation, and
allowing the contrast to accumulate and travel distally
through peristalsis, the exact site of bleeding (small bowel
versus colon) can theoretically be determined. Two types of
scintigrams are available: those using sulphur colloid and
those using autologous red blood cells, both of which are
‘tagged’ with technetium99m (Tc99m). The advantage of
Tc99m sulphur colloid is that it requires no preparation and
can, therefore, be injected into the patient immediately.
Unfortunately, it is rapidly cleared by the reticuloendothe-
lial system, having a half-life of only 2 to 3 min. This is its
primary disadvantage; if the scan is not immediately posi-
tive, the radioactive substance cannot be detected on
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Hémorragie digestive basse aiguë : 2e partie

RÉSUMÉ : Les examens diagnostiques pour les hémorragies digestives
basses comprennent la scintigraphie, l’angiographie mésentérique et
l’évaluation endoscopique du tractus gastro-intestinal inférieur. Chaque
examen a ses avantages et ses inconvénients. Ainsi, la scintigraphie est
simple et non effractive, mais son taux élevé de faux emplacements
incite la plupart des cliniciens à confirmer le foyer d’hémorragie par un
autre examen avant de procéder à une intervention chirurgicale.
L’angiographie, pour sa part, s’avère très spécifique, mais elle est effrac-
tive et ne se montre pas aussi sensible que la scintigraphie. Quant à la
coloscopie, elle est à la fois sensible et spécifique, et peut aussi jouer un
rôle thérapeutique, mais elle pose un défi technique dans les cas d’hé-
morragie digestive basse aiguë. Tel est l’objet du présent article : les exa-
mens et les preuves à l’appui.



delayed images. Furthermore, it tends to accumulate in the
spleen and liver (areas of uptake by the reticuloendothelial
system), occasionally obscuring the site of bleeding (7,8).

Generally, Tc99m-labelled red blood cell scanning is pre-
ferred over sulphur colloid scanning because of its long half-
life (bleeding can be detected on images taken up to 24 h
later) (9-11). If bleeding is rapid, a positive result can be
seen within as little as 5 min (12). Patients whose initial
scans are negative may show bleeding on subsequent scans
over the following 12 to 24 h as labelled red blood cells
accumulate in the lumen near the site of hemorrhage. 

Although appealing in theory, the role of nuclear
scintigraphy in the evaluation of lower gastrointestinal
bleeding is unclear. Overlapping bowel and migration of
Tc99m-labelled blood cells within the intestine (occasion-
ally upstream) complicate interpretation and have led to
false localization rates of up to 59% (13,14). Although
some authors have reported a very high sensitivity of 73%
to 100% in the localization of the bleeding site (15), others
have found an overall failure rate of 85% with this method
(16), with up to 42% of patients subsequently undergoing a
nontherapeutic surgical procedure based on a false-positive
scan (1). 

Because of these concerns, or if patients are bleeding too
slowly for angiographic diagnosis, most centres use nuclear
scintigraphy only as a prelude to the more invasive, and
expensive, angiography (Table 1). If the nuclear scan is pos-
itive, it may help guide the angiographer to the appropriate
vessel, presumably minimizing the amount of contrast and
manipulation necessary to find the bleeding site. If the
nuclear scan is negative, then an angiogram is unlikely to
reveal a site of active bleeding, but it still might be useful to
depict vascular abnormalities (ie, angiodysplasia). Because
of a high false localization rate, surgical intervention should
not proceed simply on the basis of a positive scintigram.
The bleeding site must be confirmed through either
colonoscopy or angiography. Patients with massive lower
gastrointestinal hemorrhage should proceed directly to
other imaging modalities because nuclear scanning may
simply delay their therapy (17,18).

MESENTERIC ARTERIOGRAPHY
Selective mesenteric angiography is a valuable tool to
detect and potentially treat (via Pitressin infusion or
embolization) sites that are bleeding at rates faster than 0.5
to 1 mL/min (19-23). Originally described in the 1960s, the
technique is performed following placement of a trans-
femoral arterial catheter. The superior mesenteric artery is
usually injected first because bleeding most commonly orig-
inates in its branches (23,24). The initial vessel to be
injected can be chosen according to the results of nuclear
scintigraphy. If no bleeding site is found with injection of
the first vessel, all three arteries (superior mesenteric, infe-
rior mesenteric and celiac) are evaluated. The hallmark of a
positive examination result is contrast extravasating into
the bowel lumen. Even if no bleeding is present, occasion-
ally a vascular pattern seen on angiography can indicate a
specific diagnosis (angiodysplasia). 

The sensitivity of angiography ranges from 40% to 86%
depending on the study (Table 2) (2,22,25-32). This wide
variation likely reflects different thresholds for the use of
angiography in patients with varying amounts of hema-
tochezia. False-negative results may be secondary to the
intermittent nature of lower gastrointestinal bleeding,
which may be caused by arterial vasospasm (31,32). Com-
plication rates of angiography approach 4% (20,24,33,34).
If results of the angiography are negative, presumably the
patient has stopped bleeding and further investigations
(colonoscopy) can be done on a more elective basis. If
angiography reveals the site of hemorrhage, therapeutic
intervention should be considered. Vasopressin infusions or
selective arterial embolization can be performed radiologi-
cally or, alternatively, it may help determine the appropri-
ate surgery.

Vasopressin infusions of 0.2 U/min to 0.4 U/min stop
bleeding in up to 80% of patients by inducing arteriolar
vasoconstriction and bowel wall contraction. Vasopressin is
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TABLE 1
Diagnostic accuracy of technetium99m-labelled red blood
cell scans for lower gastrointestinal hemorrhage

Author Extravasation Correct Incorrect
(reference) Patient (%)* (%) (%)

Bentley and Richardson 98 47 52 48
(56)

Bunker et al (10) 41 98 95 5

Hunter and Pezim (1) 203 26 42 58

Kester et al (57) 37 30 82 18

McKusick et al (11) 51 92 83 17

Szasz et al (58) 46 80 81 19

Winzelberg et al (59) 62 94 83 17

*Extravasation of radioactive material into the bowel, presumed to be
the site of active bleeding 

TABLE 2
Localization of bleeding sites using mesenteric angiography

Bleeding sites
Author (reference) Number of patients localized (%)

Boley et al (25) 43 65

Britt et al (28) 40 58

Browder et al (29) 50 72

Casarella et al (32) 69 67

Colacchio et al (27) 98 41

Leitman et al (26) 68 40

Nath et al (51) 14 86

Ryan et al (2) 2 0

Uden et al (31) 28 57

Wagner et al (18) 17 13

Welch et al (30) 26 77



generally continued for 12 to 48 h and then tapered off.
Unfortunately, 50% of patients rebleed during the same
hospitalization (19,22,26,29,35-40). The complications of
vasopressin centre on its vasoconstrictive properties and
include angina, mesenteric infarction, peripheral ischemia,
hypertension, arrhythmia, hyponatremia and death. Some
patients, especially those with concomitant coronary artery
disease or peripheral vascular disease, can be managed
simultaneously with nitroglycerin infusions to ameliorate
these complications. The multiple complications of this
treatment clearly should be balanced against the possible
benefit of therapy. Alternatives such as surgical resection
must always be considered for appropriate patients. In many
circumstances, vasopressin infusions can be used as a tem-
porizing method before surgical intervention (resection) or,
in cases of vasopressin failures, angiographic embolization. 

In 1972, angiographic embolization was performed suc-
cessfully for the first time and described by Rosch et al (41).
The procedure involves placement of an angiographic
catheter into a distal bleeding branch and embolizing selec-
tively with agents such as coil springs, oxidized cellulose,
gelatin sponge or polyvinyl alcohol. Selected patients from
very small series demonstrate success rates ranging from
71% to 100% (39). The rebleeding rate appears to be rela-
tively low, although several investigators (17,26) continue
to be concerned about the possibility of bowel infarction
(reported in two series) (26,39). This complication results
from the inability to embolize distal branches selectively.
Because embolization carries considerable risk, is cumber-
some and may at times delay definitive surgical interven-
tion, it likely should be reserved for patients who have
significant comorbid disease that makes definitive surgery
prohibitive. 

COLONOSCOPY
The advent and expanded use of colonoscopy have dramat-
ically changed the investigative pattern of lower gastroin-
testinal bleeding. Colonoscopy is clearly the diagnostic
modality of choice in patients who have stopped bleeding
and in those who can be prepared adequately. Usually, it
can be done over the next 24 to 48 h, depending on the
clinical circumstances and ease of availability of endoscopy.
Colonoscopy has been shown to be a useful method of

investigation even if contrast studies are negative or reveal
only diverticular disease (42-44).

Colonoscopy is more difficult in patients with massive or
ongoing lower gastrointestinal hemorrhage. Before initiat-
ing invasive investigations such as colonoscopy, upper gas-
trointestinal bleeding and perianal bleeding need to be
excluded. This can usually be accomplished by a negative
nasogastric aspirate (or upper endoscopy) and perianal
examination combined with flexible sigmoidoscopy. 

In the case of massive colonic bleeding, colonoscopies
tend to be more difficult and usually involve a purge prepa-
ration with a polyethylene glycol solution (unless renal fail-
ure is present). It can be administered in large predeter-
mined volumes or given until the rectal effluent is clear.
The preparation can be given orally or, if this is not possi-
ble, via a nasogastric tube. One to 2 L/h are given until the
rectal effluent becomes clear (usually 5 to 6 L total).
Patients must be monitored carefully, but electrolyte imbal-
ances and other complications are rare. Metoclopramide
can be used to accelerate gastric emptying and alleviate
nausea (7,8,45). Some have argued that because blood is a
cathartic, preparation of the colon is unnecessary in
patients with significant lower gastrointestinal bleeding.
Success rates of colonoscopy in massive hemorrhage vary,
but diagnostic accuracies of up to 82% have been  reported
(3,7,8,17,18,21,35,44-50). Cecal intubation in emergency
colonoscopy is not always undertaken or necessary if the
site of bleeding is noted and clearly documented to be distal
to the right colon. 

In addition to its diagnostic capabilities, colonoscopy
offers an opportunity for therapeutic intervention.
Numerous reports of therapeutic techniques have been pub-
lished. The largest series are summarized in Table 3. Up to
40% of colonoscopies for acute lower gastrointestinal bleed-
ing have etiologies that are amenable to endoscopic thera-
peutic intervention (7). This includes such interventions as
polypectomy, diverticular injections, injection of polypec-
tomy stalks and treatment of angiomata. Argon, bicap and
heater probes have all been used for controlling bleeding
angiomata (the most common type of lesion amenable to
therapeutic intervention). Bicap is the most convenient
and most often used endoscopic coagulation method. In
patients who have therapeutic interventions, success rates
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TABLE 3
Diagnostic and therapeutic outcome of colonoscopy in lower gastrointestinal bleeding

Author Transfusion requirements Therapeutic attempts
(reference) Number of patients (number of units)* Diagnostic success (%) (number per patient) Therapeutic success (%)†

Wagner et al (18) 45 3 56 2 100

Rossini et al (3) 409 N/A 76 28 –

Jensen and Machicado (7) 80 6.5 74 32 –

Caos et al (46) 35 4.8 69 12 92

Kouraklis et al (49) 59 3 51 – –

Richter et al (16) 78 4 90 13 69

*Preoperatively during present hospitalization; †Therapeutic success was defined as cessation of bleeding following a therapeutic manoeuvre. N/A Not
applicable



are relatively high, with most patients avoiding surgical
intervention (7). 

Urgent colonoscopy in the setting of active lower gas-
trointestinal hemorrhage can be challenging. Results of
therapeutic interventions in this setting have been pub-
lished through expert endoscopists whose experience may
not be applicable to all centres. This is not an area for the
‘casual’ endoscopist. These procedures require supportive
nursing staff and appropriate preparation for therapeutic
procedures, including availability of packed red blood cells,
large-bore intravenous access and familiarity with the use of
different endoscopic hemostatic methods. 

OPERATIVE THERAPY
Overall, 25% of patients require a surgical procedure, usu-
ally for persistent hemorrhage resulting in hemodynamic
instability. Provided that the site of bleeding has been accu-
rately located by colonoscopy or angiogram, directed seg-
mental resection results in low morbidity (0% to 13%) and
is highly successful in stopping bleeding (85% to 99%)
(22,25,27-30,32,35,51). Every attempt, including intraop-
erative endoscopy, should be made to avoid ‘blind’ segmen-
tal hemicolectomy because of its prohibitive risk of
rebleeding and associated high mortality (up to 50%)
(32,35,48,52). When the site of hemorrhage has not been
determined preoperatively, on-table colonoscopy in the
operating room has been shown in one study to determine
the bleeding site in seven of nine cases (53).

If the bleeding site is still not determined by intraopera-
tive colonoscopy, the use of enteroscopy (especially if not
performed preoperatively) should be considered. A push
enteroscope or a pediatric colonoscope can be used to eval-
uate the small bowel. The diagnostic rates, if done on a pre-

operative basis, are approximately 25%. The intraoperative
yield is likely similar. The ability at laparotomy to ‘intussus-
cept’ the bowel over the enteroscope may allow more of the
small bowel to be visualized (36,54,55).

SUMMARY
Lower gastrointestinal bleeding remains a difficult diagnos-
tic and therapeutic problem. Most patients have lower gas-
trointestinal bleeding that stops spontaneously. These
patients can be investigated by colonoscopy over the 24 to
48 h following a standard colonic preparation. For the 15%
of patients whose bleeding continues, identification of the
bleeding site is critical for subsequent management.
Colonoscopy should be performed on an urgent basis by
experienced endoscopists who are skilled in the manage-
ment of coagulation techniques. With this approach, most
patients can be triaged to endoscopic therapy or operative
therapy accordingly with a low morbidity and mortality as
well as low incidence of rebleeding. Bleeding sites demon-
strated on nuclear scans (if used) should be confirmed by
angiography before surgical intervention because of the
poor localization capabilities of nuclear scans of the bowel.
Unfortunately, good randomized studies in the assessment
of lower gastrointestinal bleeding are not available.
However, retrospective and prospective case series seem to
indicate that, in appropriate hands, emergency colonoscopy
can be safe and sensitive. Because colonoscopy also offers a
therapeutic role (in addition to a diagnostic one), whenever
possible, it should be the investigative method of choice for
lower gastrointestinal hemorrhage.

ACKNOWLEDGEMENT: The author thanks Dr Alan Barkun
for assistance in the preparation of this manuscript.

Enns

Can J Gastroenterol Vol 15 No 8 August 2001520

1. Hunter JM, Pezim ME. Limited value of technetium 99m-labeled red
cell scintigraphy in localization of lower gastrointestinal bleeding. 
Am J Surg 1990;159:504-6.

2. Ryan P, Styles CB, Chmiel R. Identification of the site of severe
colon bleeding by technetium-labeled red-cell scan. Dis Colon
Rectum 1992;35:219-22.

3. Rossini FP, Ferrari A, Spandre M, et al. Emergency colonoscopy.
World J Surg 1989;13:190-2.

4. Gilmore PR. Angiodysplasia of the upper gastrointestinal tract. J Clin
Gastroenterol 1988;10:386-94.

5. Alavi A, Dann RW, Baum S, Biery DN. Scintigraphic detection of
acute gastrointestinal bleeding. Radiology 1977;124:753-6.

6. Bearn P, Persad R, Wilson N, Flanagan J, Williams T.
99mTechnetium-labelled red blood cell scintigraphy as an alternative
to angiography in the investigation of gastrointestinal bleeding:
clinical experience in a district general hospital. Ann R Coll Surg
Engl 1992;74:192-9.

7. Jensen DM, Machicado GA. Diagnosis and treatment of severe
hematochezia. The role of urgent colonoscopy after purge.
Gastroenterology 1988;95:1569-74.

8. Jensen DM, Machicado GA. Management of severe gastrointestinal
bleeding. In: Barkin JS, Odurny A, eds. Advanced Therapeutic
Endoscopy, 2nd edn. New York: Raven Press, 1994:201-8.

9. Gupta N, Longo WE, Vernava AM. Angiodysplasia of the lower
gastrointestinal tract: an entity readily diagnosed by colonoscopy 
and primarily managed nonoperatively. Dis Colon Rectum
1995;38:979-82.

10. Bunker SR, Lull RJ, Tanasescu DE, et al. Scintigraphy of
gastrointestinal hemorrhage: superiority of 99mTc red blood cells over
99mTc sulfur colloid. AJR Am J Roentgenol 1984;143:543-8.

11. McKusick KA, Froelich J, Callahan RJ, Winzelberg GG, Strauss HW.
99mTc red blood cells for detection of gastrointestinal bleeding:
experience with 80 patients. AJR Am J Roentgenol 1981;137:1113-8.

12. Stoney RJ, Cunningham CG. Acute mesenteric ischemia. Surgery
1993;114:489-90.

13. Billingham RP. The conundrum of lower gastrointestinal bleeding.
Surg Clin North Am 1997;77:241-51.

14. Nicholson ML, Neoptolemos JP, Sharp JF, Watkin EM, Fossard DP.
Localization of lower gastrointestinal bleeding using in vivo
technetium-99m-labelled red blood cell scintigraphy. Br J Surg
1989;76:358-61.

15. Rantis PC, Harford F, Wagner R, Henkin RE. Technetium-labeled red
blood cell scintigraphy: Is it useful in acute lower gastrointestinal
bleeding? Int J Colorectal Dis 1995;10:210-5.

16. Richter JM, Christensen MR, Kaplan LM, Nishioka NS. 
Effectiveness of current technology in the diagnosis and management
of lower gastrointestinal hemorrhage. Gastrointest Endosc
1995;41:93-8.

17. Vernava AM, Moore BA, Longo WE, Johnson FE. Lower
gastrointestinal bleeding. Dis Colon Rectum 1997;40:846-58.

18. Wagner HE, Stain SC, Gilg M, Gertsch P. Systematic assessment of
massive bleeding of the lower part of the gastrointestinal tract. Surg
Gynecol Obstet 1992;175:445-9.

19. Baum S, Rosch J, Dotter CT, et al. Selective mesenteric arterial
infusions in the management of massive diverticular hemorrhage. 
N Engl J Med 1973;288:1269-72.

20. Baum S, Athanasoulis CA, Waltman AC. Angiographic 
diagnosis and control of large-bowel bleeding. Dis Colon Rectum
1974;17:447-53.

21. van der Vliet AH, Kalff V, Sacharias N, Kelly MJ. The role of

REFERENCES



Acute lower gastrointestinal bleeding: Part 2

Can J Gastroenterol Vol 15 No 8 August 2001 521

contrast angiography in gastrointestinal bleeding with the advent of
technetium labelled red blood cell scans. Australas Radiol 
1985;29:29-34.

22. Athanasoulis CA, Baum S, Rosch J, et al. Mesenteric arterial
infusions of vasopressin for hemorrhage from colonic diverticulosis.
Am J Surg 1975;129:212-6.

23. Nusbaum M, Baum S, Blakemore WS. Demonstration of 
intra-abdominal bleeding by selective arteriography. JAMA
1965;191:389-90.

24. Nusbaum M, Baum S, Blakemore WS. Clinical experience 
with the diagnosis and management of gastrointestinal hemorrhage
by selective mesenteric catheterization. Ann Surg 1969;170:506-14.

25. Boley SJ, DiBiase A, Brandt LJ, Sammartano RJ. Lower intestinal
bleeding in the elderly. Am J Surg 1979;137:57-64.

26. Leitman IM, Paull DE, Shires GT. Evaluation and management of
massive lower gastrointestinal hemorrhage. Ann Surg 1989;209:175-80.

27. Colacchio TA, Forde KA, Patsos TJ, Nunez D. Impact of modern
diagnostic methods on the management of active rectal bleeding. 
Ten year experience. Am J Surg 1982;143:607-10.

28. Britt LG, Warren L, Moore OF. Selective management of lower
gastrointestinal bleeding. Am Surg 1983;49:121-5.

29. Browder W, Cerise EJ, Litwin MS. Impact of emergency angiography
in massive lower gastrointestinal bleeding. Ann Surg 1986;204:530-6.

30. Welch CE, Athanasoulis CA, Galdabini JJ. Hemorrhage from the
large bowel with special reference to angiodysplasia and diverticular
disease. World J Surg 1978;2:73-83.

31. Uden P, Jiborn H, Jonsson K. Influence of selective mesenteric
arteriography on the outcome of emergency surgery for massive, lower
gastrointestinal hemorrhage. A 15-year experience. Dis Colon
Rectum 1986;29:561-6.

32. Casarella WJ, Galloway SJ, Taxin RN, Follett DA, Pollock EJ,
Seaman WB. “Lower” gastrointestinal tract hemorrhage: new
concepts based on arteriography. Am J Roentgenol Radium Ther
Nucl Med 1974;121:357-68.

33. Sigstedt B, Lunderquist A. Complications of angiographic
examinations. AJR Am J Roentgenol 1978;130:455-60.

34. Eisenberg H, Lauffer I, Skillman JJ. Arteriographic diagnosis and
management of suspected colonic diverticular hemorrhage.
Gastroenterology 1973;64:1091-100.

35. Wright HK. Massive colonic hemorrhage. Surg Clin North Am
1980;60:1297-1304.

36. Chong J, Tagle M, Barkin JS, Reiner DK. Small bowel push-type
fiberoptic enteroscopy for patients with occult gastrointestinal
bleeding or suspected small bowel pathology. Am J Gastroenterol
1994;89:2143-6.

37. Rahn NH, Tishler JM, Han SY, Russinovich NA. Diagnostic and
interventional angiography in acute gastrointestinal hemorrhage.
Radiology 1982;143:361-6.

38. Giacchino JL, Geis WP, Pickleman JR, Dado DV, Hadcock WE,
Freeark RJ. Changing perspectives in massive lower intestinal
hemorrhage. Surgery 1979;86:368-76.

39. Gomes AS, Lois JF, McCoy RD. Angiographic treatment of
gastrointestinal hemorrhage: comparison of vasopressin infusion and
embolization. AJR Am J Roentgenol 1986;146:1031-7.

40. Ure T, Vernava AM, Longo WE. Diverticular bleeding. Semin Colon
Rectal Surg 1994;5:32-42.

41. Rosch J, Dotter CT, Brown MJ. Selective arterial embolization. 
A new method for control of acute gastrointestinal bleeding.
Radiology 1972;102:303-6.

42. Shinya H, Cwern M, Wolf G. Colonoscopic diagnosis and
management of rectal bleeding. Surg Clin North Am 
1982;62:897-903.

43. Tedesco FJ, Waye JD, Raskin JB, Morris SJ, Greenwald RA.
Colonoscopic evaluation of rectal bleeding: a study of 304 patients.
Ann Intern Med 1978;89:907-9.

44. Todd GJ, Forde KA. Lower gastrointestinal bleeding with negative or
inconclusive radiographic studies: the role of colonoscopy. Am J Surg
1979;138:627-8.

45. Jensen DM, Machicado GA. Colonoscopy for diagnosis and
treatment of severe lower gastrointestinal bleeding. Routine 
outcomes and cost analysis. Gastrointest Endosc Clin North Am
1997;7:477-98.

46. Caos A, Benner KG, Manier J, et al. Colonoscopy after Golytely
preparation in acute rectal bleeding. J Clin Gastroenterol 
1986;8:46-9.

47. 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;175:847-55.

48. Mauldin JL. Therapeutic use of colonoscopy in active diverticular
bleeding. Gastrointest Endosc 1985;31:290-1. (Lett)

49. Kouraklis G, Misiakos E, Karatzas G, Gogas J, Skalkeas G. Diagnostic
approach and management of active lower gastrointestinal
hemorrhage. Int Surg 1995;80:138-40.

50. Potter GD, Sellin JH. Lower gastrointestinal bleeding. Gastroenterol
Clin North Am 1988;17:341-56.

51. Nath RL, Sequeira JC, Weitzman AF, Birkett DH, Williams LF Jr.
Lower gastrointestinal bleeding. Diagnostic approach and
management conclusions. Am J Surg 1981;141:478-81.

52. Eaton AC. Emergency surgery for acute colonic haemorrhage – 
a retrospective study. Br J Surg 1981;68:109-12.

53. Cussons PD, Berry AR. Comparison of the value of emergency
mesenteric angiography and intraoperative colonoscopy with
antegrade colonic irrigation in massive rectal haemorrhage. J R Coll
Surg Edinb 1989;34:91-3.

54. Berner JS, Mauer K, Lewis BS. Push and sonde enteroscopy for the
diagnosis of obscure gastrointestinal bleeding. Am J Gastroenterol
1994;89:2139-42.

55. Ress AM, Benacci JC, Sarr MG. Efficacy of intraoperative
enteroscopy in diagnosis and prevention of recurrent, occult
gastrointestinal bleeding. Am J Surg 1992;163:94-8.

56. Bentley DE, Richardson JD. The role of tagged red blood cell imaging
in the localization of gastrointestinal bleeding. Arch Surg
1991;126:821-4.

57. Kester RR, Welch JP, Sziklas JP. The 99mTc-labeled RBC scan. A
diagnostic method for lower gastrointestinal bleeding. Dis Colon
Rectum 1984;27:47-52.

58. Szasz IJ, Morrison RT, Lyster DM. Technetium-99m-labelled red
blood cell scanning to diagnose occult gastrointestinal bleeding. 
Can J Surg 1951;28:512-4.

59. Winzelberg GG, McKusick KA, Froelich JW, Callahan RJ, 
Strauss HW. Detection of gastrointestinal bleeding with 99mTc-
labeled red blood cells. Semin Nucl Med 1982;12:139-46.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


