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Review Article 

Substitution of the 
"group-and-screen" 
for the full 
crossmatch in 
elective operations 

For many years, the crossmateh has served as the 

pretransfusion determinant of compatibility between re- 
cipient and donor. The majority o f  units o f  blood 

crossmatched for elective surgical procedures are not 
used and many antibodies detected in the crossmatch are 
not of clinical significance. Motivated by the need to 
eliminate testing that does not significantly enhance the 

provision of a safe product, the necessity for doing 
crossmatches has been questioned. Recent studies indi- 
cate that the substitution of the "'group-and.screen" for 
the complete crossmatch represents an acceptable ap- 
proach to the provision of blood for many elective 
surgical procedures. The benefit of this approach is 
significant: blood is utilized more efficiently and the blood 
bank has a reduction in workload. The risk is very 
minimal: only one of  several thousand transfusions will 
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be given to patients with previously undetected alloanti- 
bodies; and recent evidence indicates that such incom- 
patibilities have little clinical impact. 
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Canadians can be justifiably proud of their blood 
transfusion services, Adequate supplies of blood to 
provide for patients' use have been derived entirely 
from volunteer donors for approximately 35 years. 
Over this period, significant improvement has taken 
place in the techniques used for blood collection, 
testing and distribution. In addition, considerable 
progress has been made in the isolation of specific 
blood components, allowing the physician to target 
particular blood products to a patient's specific 
needs. 

Progress has also been made in lowering the risk 
associated with the transfusion of blood. As might 
be expected, the manoeuvres used to reduce risk 
require increased technologist or physician time, 
often necessitating the performance of additional 
laboratory tests. Sometimes the potential "gain" in 
risk reduction may not be worth the effort or cost 
required. In this review we will provide information 
indicating that the complete crossmatch is not 
required for most routine surgical procedures. The 
routine crossmatch can be replaced by simpler 
procedures with minimal increased risk lor the 
patient, but allowing significant cost reductions. 

The transfusion of blood is not without risk: the 
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two most important being blood-borne viral infec- 
tions and transfusion reactions due to incompatibili- 
ties. To reduce the risk of viral hepatitis, certain 
high risk groups (e.g., drug addicts) are not used as 
blood donors. In addition, all units are screened for 
hepatitis B surface antigen. 

Pretransfusion testing, including the crossmatch, 
is intended to ensure that al]oantibodies are detected 
and incompatible blood not given. Meticulous 
attention is paid to the determination of both the 
donor and recipient's blood group. The recipient's 
serum is also screened for the presence of antibodies 
that could react with donor red blood cells. This is 
accomplished in several ways. The blood bank 
"groups" the recipient by determining his ABO and 
Rhesus red blood cell type using standard reagent 
antisera and cells. His serum is then "screened" 
against group O red blood cells from several 
(usually two) different donors that carry most 
clinically relevant blood group antigens. In this 
way, almost all of the red cell alloantibodies in the 
recipient's serum will be detected. 

Tradltionally, a~ a further check to cn~ure that the 
donor red blood cells are compatible with the 
recipient, a "'crossmatch" is performed by testing 
the potential recipient's serum with red blood cells 
from each donor unit. A sample of donor red blood 
cells and recipient's serum are incubated together, 
and antigen-antibody interactions are a~ssessed by 
observing the mixture for agglutination or lysis of 
the red blood cells. This serves as a double check for 
ABO compatibility between the donor and recipient 
and also identifies any antibody in the recipient's 
serum that was not detected by the antibody screen. 
Many modifications of these techniques have been 
made. For example, the treatment of the red cells 
with enzymes or the performance of tests in low 
ionic strength solutions (LISS) can demonstrate 
antigen-antibody interactions (red cell agglutina- 
tion) that might otherwise have remained undetec- 
ted by less sensitive methods. 

The improvement in techniques, particularly 
when used as automated procedures, results in the 
detection of a]loantibodies that have little clinical 
significance. If antibody screening is performed at 
low temperatures, antibodies can be detected in 
virtually every- individual, irrespective of whether 
that individua] has had a previous pregnancy or 
blood transfusion. Antibodies detectable only using 
room temperature techniques usually pose no risk to 

that individual. The diligent investigation and 
characterization of such antibodies is of no clinical 
benefit to the recipient. On this basis, a strong case 
can be made that certain antibody investigations are 
unnecessary and represent a misuse of resources. 
Further refinements in crossmatch techniques are 
therefore not likely to be useful in reducing the risk 
of accelerated red cell destruction. In addition, the 
majority of deaths associated with transfusion are 
attributable to the administration of ABO mis- 
matched blood as a result of clerical or procedural 
errors. 2 Better serological testing will not reduce 
these deaths, nor the other major cause of death - 
posttransfusion hepatitis. 2 

There is another problem faced by many blood 
banks, particularly in these times of financial 
restraint. A significant proportion of transfusion 
requests are for patients scheduled for elective 
surgical procedures. These requests are appropriate 
since it is the anaesthetist's and surgeon's responsi- 
bility to ensure that blood is available should it be 
required urgently. However, with improved surgi- 
cal techniques and attent;on to haemo~ta~i~, the 
majority of blood crossmatched for elective surgery 
is not administered. For example, at McMaster 
University Medical Centre, approximately 80 per 
cent of the blood crossmatched for elective surgical 
procedures is not utilized either in the operating 
room or after the patient has returned to the ward. 

It is important to emphasize that this does not 
represent under-utilization of blood, as blood prod- 
ucts should never be given unless absolutely re- 
quired. It has been reported that each unit of blood 
administered carded a three to five per cent risk of 
posttransfusion hepatitis even when unpaid volun- 
teer donors are used.3 Most eases of posttransfusion 
hepatitis, however, are subclinical, with only ap- 
proximately 20 per cent of patients symptomatic. 3 It 
is likely that the risk of posttransfusion hepatitis for 
Canadian blood products is somewhat lower than 
the study quoted above, from the United States; 
however, no comparable data exist for Canada. 
Based on reported cases of posttransfusion hepa- 
titis, the risk of clinically evident posttransfusion 
hepatitis using Canadian blood products is 3.3 per 
100,000 units of blood transfused (Dr. D Wrobel, 
personal communication). 

Requests tier compatible blood that are not 
administered require that the blood be held in a 
status that reduces its chance of being used. Thus, 
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the crossmatching of blood for many surgical 
procedures is an inefficient use of technologists' 
time and may result in the waste of blood. Blood 
hanks are thus faced with two questions: whether 
the performance of crossmatches is necessary for 
patients who probably will not be transfused, and 
whether the full crossmatch procedure is necessary 
to minimize the risk of transfusion-related morbid- 
ity. The solution to these apparently unrelated 
questions may be the same. The ratio of the 
crossrnatch requests to the frequency of transfusion 
(the C:T ratio) can be determined for each surgical 
procedure. 4'5 Not surprisingly, the C:T ratio for a 
particular procedure is virtually identical between 
institutions. For example, seldom is blood required 
for patients undergoing cholecystectomy, but blood 
is usually required for patients needing hip replace- 
ment. Therefore, one can predict, with a high 
degree of certainty, which procedures will require 
blood and also the approximate number of units that 
wilt be needed for each procedure, a-5 

The recognition that the quantity of blood required 
for a particular surgical procedure is constant 
among surgeons even in different institutions has 
permitted a more rational approach to blood orders 
for surgical procedures. A graded application of 
blood banking resources, depending upon the likeli- 
hood that a patient will require transfusion, can be 
used. For example, blood is neither grouped and 
screened nor crossmatched for such procedures as a 
routine delivery or appendectomy; these procedures 
virtually never require blood transfusion. Should 
blood be urgently needed for such patients, blood 
group compatible blood can be provided within 
minutes of receiving a suitably collected blood 
specimen. For procedures such as hip surgery that 
almost invariably require blood transfusion, several 
units of blood can be crossmatched prior to surgery. 
For the majority of elective surgical procedures, 
however, the requirement for blood is between 
these two extremes. To aid anaesthetists and sur- 
geons in ordering blood, suggested blood orders can 
be drawn up for most procedures (Figure). For such 
procedures, a sample of blood can be taken from the 
patient for a "'group-and-screen" preoperatively; the 
full crossmatch need not be done. If a clinically 
significant alloantibody is identified in the patient's 
serum, compatible blood can be specifically iden- 
tified and set aside for that patient. 

Most potential recipients will not have an allo- 

antibody in their serum and further procedures, 
such as the crossmatch, are probably not necessary. 
Should the patient urgently need blood during 
surgery, the blood bank is notified and several units 
of ABO-Rh compatible blood are selected by 
referring to the results of the patient's "group-and- 
screen." As a further check on ABO compatibility, 
the patient's serum is "crossmatched" with donor 
red cells. The serum is mixed with the red cells, 
centrifuged and examined for agglutination. This 
approach allows the provision of compatible blood 
for the patient within minutes after receiving a 
request. More importantly, it ensures a second 
check on the ABO compatibility of the unit, the 
most important aspect of the routine crossmatch. 

The "group-and-screen" approach offers major 
economic advantages; however, does it represent an 
increased risk to the patient? The transfusion of 
"group-and-screen" compatible blood means that 
some patients may receive blood against which they 
have an alloantibody that may not have been 
detected by the "group-and-screen" procedure. This 
may occur when a recipient has an antibody against 
a red blood cell antigen not present on the screening 
cells, but present on donor red blood cells. If the full 
crossmatch had been performed, this antigen- 
antibody interaction would have been detected and 
the incompatible blood not issued. It is important to 
know how frequently this could happen, and the 
potential consequences. If the crossmatch is elimin- 
ated, the likelihood of transfusing blood into a 
patient with a clinically significant alloantibody is 
low. Estimates of this risk range from 1/1,000 to 
less than 1 / 1 0 , 0 0 0 .  6 -9  

Does an approximately 1/5,000 probability of a 
red blood cell antibody reaction represent an unac- 
ceptably high risk? This is a difficult question, but 
there is evidence that many such reactions occur 
with little clinical impact. Delayed transfusion 
reactions may occur as often as 1/1,500 units of 
blood transfused or one in 400 patients. 1~ The 
majority of these transfusion reactions pass un- 
noticed, as most occur after the patient has been 
discharged from the hospital. They do not represent 
significant clinical problems for the patient. 

In conclusion, at this time it appears that the 
substitution of the "group-and-screen" procedure 
for the complete crossmatch, for most hospitals, 
represents an acceptable and appropriate approach 
to the provision of blood for many elective surgical 
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STANDARD BLOOD 
ORDERS 
FOR ELECTIVE 
SURGICAL 
PROCEDURES 
AT McMASTER 
MEDICAL CENTRE 

following guidelines represent slar~dard Blood Bank 
orders lot common surgical procedures and are applicable 
for the maiocity of elective operations. The attending 
surgical staff has Ihe option of incroasin 9 the orders f~r a 
]Orient when Increa:sed ~lood needs are likely. 

J CROSS 
MATCH 

NONE G ~t $ (LWlI~) 

CARDtO THORAClC SURGERY _~ 
Arterial bypass procedures 

Porto-femoral & Ileo-femoral X 
Aortic (aboorninal} aneurysm 4 
Femoral popliteal X 

Bronchoscopy mediastinoseopy X 

L~l~ctomy, pneumonectomy 2 
Lung biopsy X 
=aeemak~r tnsanlon X 
Thoracotomy 2 
GENERAL SURGERY 
Anal fissure, ~ty.~cess (ischio-rectal) X 
AppenCectomy X 
Bteasl - biopsy, lumpectomy X 
~asl.ectomy X 

;Cholecyslectomy X 
Coio~'rectu m rsSectior X 
Colestomy X 
Common bite ducl exploration X 
Esophageal myolomy X 
~Gastrestcmy. gaatroplasty 2 
Gastrostomy X 
Hem.orroideetomy X 
Hernia repair (hiatus, incisional} X 
Hemi~. repair (inguinal) X 
Laparotonty X 
Liver re~clion 6 
Lumbar sympathectomy X 
Lymph node biopsy X 
Pono-c~r/al shunl 6 
SpJenectomy X 
ThyrOid=~clom y, parathyro~clomy X 
Vagotomy & pylaroplasty X 
Whip,?le's procedure 6 
G YNECOL OG Y 
Cesarian seclion X 
ConiZ~fiOn of co . ix  X 
D & C  X 
Hystetectomy-vag. or abdominal X 
Hyal~[~c~o~y-Weflbaire 0 
Laparoso~py (coIposcopy) X 
Oophoroclomy X 
Tubal ffgation X 
Vaginal repair/Marshall Merchetti X 

EUROSURGERY 

arotid endarterectorny 
ranioplas~ 

raniolomy (tumor or ar~eurysm) 
Discecromy 
ECIC bypass 
Hypophysectomy 
Laminectomy (eerwcal el lumbar) 
Ve ntriculo-peritoneal shunt 
DPHTHALMOLOG Y 
All procedures 

~O TOLAR YNGOLOG Y 
r Laryngoscopy 
' Maaloidectomy 
Perotid tumor 
Tonsillectomy, adenoidectomy 

ORTHOPEDfC SURGERY 
Amputation - below knee 

- above knee 
Arthroscopy 
Bone tumor resection 

PI/p rep ace.meat (total) 
K~ae replacement (total) 
Laminoctorny (corvical or lumbarl 
Menisceclo my 
Palel~ectomy 
Pufli-Plan prc!ceo'ura 
8col(oats surgery 

J Spinal fusion 
PLASTIC SURGERY 
. Head or n~.ck surgery 
Skin graft 
~,kin or muscle Ilap 
JROLOGiCAL SURGERY 
~ladder lumor - fulguration 

3yStoctomy 
JCyst0scopy 

IlN:~,::~d~ y .  ui,nal e 

LNa pn rolit hOlOmy (a.natrophic) 
(Orehidectomy 
|Prostate needle biopsy, 
IProStatoctomy - TUP 

�9 reffopubic 
>fei..o.plasty 
:lalroperitoneal lymph node 

diSSection (r~dical) 
LJreteral ralmplantatlen"' 
Jrotorolithotemy 

!Uret~opla~ty 
Vasectomy 
MEDICAL PROCEO(~RE3 
Kidney biopsy 
Liwr Oiopsy 

CRoss 

1 2 

• 
X 
X 

X 
X 

X 
X 

X 
3 

I X 

3 
X 

x 
X 
X 

4 

2 

"1 I,I 
x l 1 I 

x 
2 

X 

4 

X 
x 

X 
• 

t I 1, 
"NOTE - G & $ ~iend~ ~ "Gmu~ and ~.~en'* and/n~udea a Bkx~d 
G~up, =n~body derecU~, and storage of serum for emssmaPJ~. 

FIGURE Suggested blood orders for elective surgical procedures used at McMaster Univcralty Medical Centre. These rccommea- 
dation~ arc printed on a pocket-sized card. 
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procedures, t ~- ~ 3 The experience of the blood bank 
personnel should be considered prior to introducing 
such a system. In smaller hospitals, where full-time 
technologists are not in the blood bank, a complete 
crossraatch may continue to be preferable. ~l-t3 

Physicians who provide and administer blood 
will make a greater impact on transfusion-related 
morbidity and mortality by ensuring that clerical 
errors and improper procedures do not occur. The 
more difficult issue is whether all crossmatches with 
donor red blood cells can be omitted when the 
serum of the potential recipient has been tested for 
the presence of red cell alloantibodies. This will be 
answered only on further study and when reliable 
and effective methods for predicting the conse- 
quences of the transfusion of red blood ceils are 
developed. It is possible that the recent introduction 
of automated techniques for crossmatching may 
preclude the necessity to eliminate the manual 
crossmatch. 14 These techniques, however, require 
further evaluation. 
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R~sum~ 
Oepuis plusieurs armies l' ~preuve de compatibiliM com- 

pldte a servi d ddterminer la compatibilitd entre le 
receveur et le donn~eur avant la transfusion. La majoriM 

des uniMs de sang pour laquelle on fail l'~preuve de 
compatibilitd compldte pour chirurgie dlective ne sont 
pus utilis~es et plusieum anticorps ainsi d~tectds n'ont 
pus de signification elinique. 

Cherchant d dtiminer les tests qui n'augmentem pas de 
fa~on significative la sdcuriM des produits sanguins, la 
n~cessiM de l'~preuve de compatibiliM compldte a dt~ 

remise en question. Des ~mdes r~centes indiquent que lo 
d~termination du groupe sanguin et fa recherche d' anti- 
corps au lieu de l'dpreuve de compatibi[it~ complete 

constituent une alternative acceptable pour plusieurs 
interventions ~lectives. 

Cette approche permet l' utilisation plus rationnelle du 
sang et r~duit le travail de la banque de sang. Le risque 

est minimum, car une transfusion sur plusieurs milliers 
sera donnde d un patient ayant des atloanticorps non 
d~tectds auparavant et des ~tudes rdcentes montrent que 

ces incompatibilit~s ont peu de eonsdquences diniques. 


