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History 

  Successful labelling of red blood cells 

   Sterling and Gray in 1950 

   Using Na2
51CrO4 

  Demonstrated good binding of RBCs and little 
radioactive chromium in plasma 
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History 

  Successful labelling of red blood cells 
   Sterling and Gray in 1950 

   Using Na2
51CrO4 

  Demonstrated good binding of RBCs and little 
radioactive chromium in plasma 

  Several subsequent follow-up studies to  
  Improve techniques 

  Evaluate loss of chromium from RBCs 



Potential Problems 

  Collection of all stool samples 

  Patients with long transit times 

  Avoidance of interfering behaviours 

  Separating stools from urine 

  Suitable methods for measuring radioactivity in 
blood and urine 



 Describe a simple, inexpensive, relatively 
oudorless technique which is sensitive at low 
levels of faecal radioactivity 

Gut 1960 Jun;1:177-82. 





 Describe a simple, inexpensive, relatively 
oudorless technique which is sensitive at low 
levels of faecal radioactivity 

 Daily loss in normal group 0.3 – 1.3 ml 
 Very low chromium levels in plasma weeks 

after labelling (0.28% first 24 h and 0.3% 
subsequent period) 

Gut 1960 Jun;1:177-82. 









Labelling of RBC 

  Cr-51 linked to 
beta chain of 
globin portion of 
haemoglobin 



Labelled Red Blood Cells 

  Uses: 

 Blood volume determinations (red cell 
volume) 

 Red cell survival and  -sequestration 

 Spleen scintigraphy 

 GIT blood loss 



Clinical Problem 

  Iron deficiency anaemia 
 GI bleeding is the commonest cause of iron 

deficiency anaemia (men and post menopausal 
women)  

 Often difficult to identify the cause 
  Stool testing may be negative 

  Endoscopy negative due to intermittent bleeding 

  Barium studies can overlook superficial lesions 



Clinical Problem 

 Use of radiochromated red cells as initial step to 
confirm blood loss is well established 
  More sensitive than chemical stool testing 
   Quantify blood loss 
   Low radiation dose 



Labelling RBC: Technique 

  Use ACD-A, not heparin – more rapid uptake 
in RBC 

  Isolate RBC through centrifugation 

  Mix Cr-51 carefully with RBC 

  Stand for 30 min and mix frequently 

  Wash with saline to remove plasma 



Labelled RBC for GIT bleeding 

  Initial studies: Stool collection for 4-5 days 

  Up to 3 ml/day loss in stools accepted as normal 

  Small spontaneous elution of chromium from RBC 
(~1%/day) 

  This in form of chromic ion – cannot re-enter RBC 

  Excreted in urine 



Adaption of technique 

  St John and co-workers: Investigated unexplained 
Fe-deficiency anaemia in 57 patients 

  Stool collection for at least 10 days 

  Occult GIT blood loss confirmed in 31 patients 

  Further investigations lead to diagnosis in 17 of 31 
patients 

Austr NZ J Med 1978 



Questions 

 Use of extended Cr-51 RBC as quantitative tool 
to aid timing of bleeding study not well 
documented in literature 

 If significant bleeding: Is there a place for use of 
Tc-99m RBC study to localise bleeding site? 

 Can chromium labelled study be used to time 
Tc-99m RBC study? 



GIT Bleed 



Study Result  

Positive Negative Total 

Cr-51 RBC 32 

(54%) 

27 

(46%) 

59 

Tc-99m RBC 14 3 17 

Results 



Results 

Cr-51 blood 
loss 

3-50 ml >50 ml 

Day of positivity ≤ 5 days > 5 
days 

≤ 5 days  > 5 
days 

Number  2  14  6 10 



Extended Cr-51 RBC results  
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Blood loss < 3ml 
(negative) 

3 – 50ml > 50ml 

Cr -51 
RBC 

 27 (46%) 16 (27%) 16 (27%) 

Tc -99m 
RBC 

Not 
performed 

Performed in 
3 

Performed in 
14 

Positive - 2 12 

Negative - 1 2 

Localise -- 1 11 

Results 
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angiodysplasia 5 (50%) 

colorectal cancer  1 
(10%) 
divericulitis 2 (20%) 

hiatus hernia  1 (10%) 

benign jejunal tumor 1 
(10%) 
unknown 

Results 



 Use of extended Cr-51 RBC as a quantitative tool 
to aid timing of imaging bleeding study not 
documented in literature 

 54% of those tested had GIT bleeding 

 By extending the period of Cr-51 RBC study, 
sensitivity of detecting GIT bleeding increased 

 By using the cut–off  of 50 ml, the likelihood of 
identifying and localizing a bleeding site was high.  

 More research is needed to establish the value in 
bleeding < 50ml 

Discussion 
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