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���� A-B C�"% &( F� 3�@�� ���� ��+��� &�( 4� �J
�K� 4�+�� AL �.� �����  3��@�� �I�K4 4 ��:�I	 J�

%�:*�(.��8�� �� M��( &N �K� �%O�K P�Q� �-�R;% &
S�A-��B A�S:����T�:��E� U(�-��V F4� &��( F4� WA-��B 

�#K S�&��� % �	��-* .�E��( �:�* �:E� A-B :��4 X��:
A�-;� &(�:E X��% &N �F�� �( &�( A��  :���-	����@ W��

:E� Y�Z� �:�* &�$��S ��R� �� [��;$ � AL C���K� F� 4
�-*TF��K COB�( ���3-.\% �A:* [��B Y�-< �� �E

�AL �-H@N �T�B ](�^ ����:W� A��%F �� 4 ��-�H� ��F�TG	��&
� AL A�-@��( +&$����� �4:'% ��6.

� &( & -	 �(�M�� �� A-B M$�� �K� F� &N�3��@�� M
����� �[���;$ � ����������K� �T_��I( �� �3���@�� ���-��% 
��� �K4�`T+S�� ��+	 F� ��� �� A-B a����  ]@� M�
$6E�b.:(��-R;% MT,Fc A-B W���dV� ���-% W��( �K�

 �-* ���BD :( 4�G���e@E &N �K� W""#$% ����  M�
( 4�*-G�@#	 �� �I^�4 3�@$�� M���-B �+W��( WfO<� 

� �� AL����  ]@� M�T�� �8�� X��:L��K� 3.��%� �� 
6(���W���-% M��� ���(�� CO$�B� g-�V-% ���� �-� 4 4

BD &( �Z;%���V� A-B A��N ���h 4���4�VW%����S .
��M@\	 �( �4O� ��N�+E ]����V� &;�T�c-�i &�( ��Z;% �

�$6�( Y:% A:*W�( F� 4��:��� C�"�% A-�B M$��� M
%��-* .� ���&I8�d% MT%�BD A-B A�+�C�"�% 4 �:�* ��

 ���  3�@�� �� �:*�$e8� �@e�* -��K��( ��-�% �����^ 
bE 4 &$��S ;j�IK M�I% &N �:* ��E������( W��J(��;�

���+	 &( F��� �� A-B a�����  3��@�� g-�� M�!#��% 
�-* .�G� ���� ����� +��E��N�����( Wh ���-�% JE��N ���
�4�VWBD���� ]@� ]H^ A-B ������S &.
�+	�k�%-@� A-B a����R� �� b8��K 4 Ml�@d% 3�4� X
% &$��S�( 4 �-* &�H� 3-@I% �-i �� �+	 F� :��aALA����� 

�-( .�+	��4L�� 4 A-B a���EW�S� AL �@G% J'� &j���
( A�  PQ������ A���@T�%� �m� �� :;�L�� M�� ��K� M)@% T
dB n��-��84 ������ W( 9�Q	� �:$�� .:(�G��� &�N �K� 

�+	 Y�I�� ���e	 Y�-<�A-B aT�E F4�( 3�@$�� ��F� X
�+�� �-N�% n��-��% J��k��%-@� 4 :�(�( �� ������@�&�N 

��:;%F� �+	 &(��:% aA-B ,4����4L�� ��EW�% AL�:;�*�(T

)@Kc�	 :;��%�@�L T�$KO�L ��-@E 4 X�.�4(... 3��@$��
��n��-� M�K� �	���F)�.(�+	 b�G% n��-�� �� A-�B a

F� :;	��H� :J;N�4 �EWo	�FWh�8-@E��$�XTJ;N�4 ��EW
8-@E�$���XTJ;��N�4 ���EWp�8L ���XT����-Q� 3���'$�� ���EW
4�K4��	�qE :;��% �� 4 ��:FT��-Q� 3�'$�� ��EW�$N�( ��3�
*����K4 F� �( ]���$K��@�T��-Q� 3�'$�� �EW.��� �:�;��% 
�c�%�4 �...T.�-H%4�	��H \dK �T8-�H%L�4�KL����� o
��-W*�� ��+	 F� �A-B a.

�( r-�8-	� A-�B F� ���Q$K� &n��-�� JE��N �-�R;%
��*�� &$��K�-B����+	 F� ���aT&��( A4���'% 4 Ml��@d% �4� 

&��< �W��$� &N �K� �Q% 1��JE��N ��G  F� AL :��dB 
��-Q� �EW4�J;N�4 4 3�� �EWLp�8 �� �I8�d% �� X&W��E 

F���W�	 &( ��K� :��K� �:)�T�(.F� ���Q$�K� ,:� 3�@$�� 
��A-B M� �4:� �� �E�@����Q$�K� &N �:* s��( ���-% F� 

� F������"��$^� &����< ���R� F� �4� MW��K ��-��% 5�����^ 3�
S���)=(.

:���K�e�A-�EW�+	 ����  �� A-B a�$e8� �f��* &( -
F�% ��:*�()?:(

��p��-@E t-*�8� &( X���-B ]�+W�����  M�
4��%4�	 �.

����GS�� A��� �K� F���( A-�B �F� J��:�<��
( A-B bZ����@.

��@�L��%O� ��� (&�-iW(-.S-@E &N�F� �$@N M
mg/dL �u>:*�( .

�����K��� �-�� 4 Y�-�< �������-WT��H.^ �4���� 
^4���T(-.S-@E �( M�&( ��@ mg/dL�� �:���K�
�-* .


 ��
� �
���
� ���Id'% &I8�d% M�L��:; ���T��:�I	 =��(����@)�==
4 AF�?
 ��% (�� �-( ���^ &N
3�K 34� &E�% ���> �( &

Y�-< $e8� �����  ]@� �\	 -�@e�* �S ����^ �4 :���
��(WAL ]@� F4� K�-B�� �EBD ���A-�B �� Y�-�< &�( 

3-�H.S ��EWbN���$% v��K (packed cell) �-�( �:�* T���4 
:�:* &I8�d% .���  F� ]H^�T���S-%� Y��Oi� ��XTg-�� 

����� ����$� 4����%FL 1�JW���E����'I�� W(-��.S-@E T�4 M
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�N-	�@E�BD A-�B :��4 ��:I	 4 ���$�K�-B�� �:�* ���
�Hm :*.� ������  ]@� MT�%�� �K� F� A-B A�+ &�$�
(&�( �^� % x�K���:* M�N�K A-B A�+T�EF�S W&$��hL 

S�-8L 4 A-B &(�A�* �EW4�W(�a���-	 ��( TA-�B &( ��@
 ( A���e@E�*-G���Hm 4 &HK�\% ��S ��:.������]�@� A�

��� �TA-B :��4 ��:I	 �EW4 �:* C�"% ��:����SF�( �
� �:*��Hm +:*.

Oi� ( �E Y����#% &%�;�K�� �� ��@ ̀ �@  y-" �4LW
:* .!B�* F� ���Q$K� �( �Q�<-	 Y��Oi� T����4��� W��E

 ���I% C��\�� 4 M�����% +Z	 ��-%�4 &.\	�:;$��S ���^ ].
��(W(K�����E�-$N��WN��Q�A-�%FL F� W��z W���( 4 4�

HK�\%�Y�@N�F�A-�%FL t���Q$�K� :�* ..N �� �� ��-�% &�
�?/�p< (&;I% {dK A�-;�����W�R� �� :* &$��S .

�� ����� 
� �����( &I8�d% MW=��(���@T��� BD A-B :��4 ����

�G� �� &N �-( �:*���( �W�=
:��4 Tx��N 4 ,��Z�� |�%
��:I	)=/�?(%���&( :��4 ��= �Q� )��( ,-�K X�A����@ (
�+	���S a��:.H6� �x��N A-B ��:�* |%)C(A-�B &�(
�+	��:* a)T(3��I%
�/�=C/T � 4����BD A-�B �H6

x��z &( �:* �:* |%
�%:%L �K� &(.
A-B :��4 ��:I	 �:* C�"% ����  3��@�� �� �+���

:;( &$K�W:���S)34: �.(
�K�4 Y��Oi� ��&$�� E( �� ������@��+	 &N�&�( A-B a
AL ,�Z�� �E*�'% �� �:�( �( &6�����@���( &N WALA-�B ��E
�+	��:�� aHK�\% T�-(:* &)34: �.(

F�$.
:�34 9��$%&� �&$ J�%&�. F��G& �� �$	 6�7� 

�$	 6�7� �34 $%&� �&$ J �&$ J�%&�. >�G )$P��(
C�"% ,:� ��
)?/?
(

�:��4 >=)?/��(
�:��4 =?)�?/��(
�:��4 ��)�?/�(
=:��4 �)?/�(

]z `@  =��)���(

���

)?/

(%]z F� ��-%=�� ]@� ��G  &z ����
 AL ,�Z�� &�( WF���� T�-( �:���S A-B ���BD �K�-B�� �E

 �G;	 4 :�� �:�� A-B a��+	�?&�z ����  3�@�� F� ��-% 
]%�*>?/�%�%M�( A-B a��+	 &( T�-*�u=F���� :���4 
:* .����w)>?/�w(%M�( T����  ]@����8� �:���4 

:����S a��+	 A-B)34:� �.(� �� �� ( &�I8�d% M��$���M
%���������-��B M�+W��� ������  &��( �-��(�% ]��@� M�

%-$e$N4��-$e8-N�� �( 3�	-	 �� ��Z��-�( ��� 3�l..
��-�% 
8-N A�%�� �G �	��684� ��4 :* ,�Z�� -W+���-�B A�+�%

��w±�=�� %�.�8�% 4 �$������+	 A-B M�� �� �:* a��M
]@� �E
/���S ���+�S :��4 ��:.:�I( &�H	� �� WT]�@� 
��� �K�%-$e;.q�*���( F� ���@W�EW�-B ��*�� ���^ 
�� &N��:* ,�Z�� ��-% T%�������-�B M�+W>>�±���? 

%�.�8�% 4 �$��+	 A-B A�+��:* a�?/��-( :��4 .
��( F� ���Q$��K� �T��$6�� -8 A-���K�S� A-��%FL ���e�F�
�$%���E�W��J(�;�� �:;;N��+	 &( F��� �� A-B a�]@� M

F�$.*:�34 I!�CJ ��$� � �34 I!�CJ �� �&���'� O�7c�� �-!��� 

D'M5�'� ���'^:� 
�34 I!�CJ �� �34 I!�CJ ��$� �,0 P Value 

MK)3�K(>/�?±�/??�/�
±
/?=�/�?±w/?=>/�
M�(-.S-@Emg/dL 
/�±?/���/�±w/���/±
/�����/�<

���z-	�@E):<��(>/=±�/=�>/=±w/��w/?±>/�>���/�<

PT)&���m(�/�±>/��w/�±�/��w/�±�� N/S 
PTT)&���m(�/?±�/��w/=±�/��?±=/��N/S 

����  A�%F)&'�^�(�/
�±?/��? ?/��±�?� w/>�±�/��� ���/�<
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-�$)8� ����  3�@�� �� A-B C�"% 4 ���BD ���)@E 4 F�4�G% A�HI* A

��

��� �T%�(-.S-@E A�+�( M���@)�u=βT=/�u�/�=w?%
CI T�/�=OR (�K�.

��� 
A�@E 34:  �� &N &�-S��% &R�O% ��-�*T�+��� �J

���  Y:% 3-i�(&;I% �-i����W% �( ��+	 A�+�A-B a
���� ��H	�� .���  3�@�� ����c-i ���	T����+	 &�( F� �� a
( A-��B���� 4 ���K� �$����kc-��@I% M4 �I��K4 �������� 
�K� ��NW(��� �$������  ]�@� M���K� M��� �� &�z
T&I8�d% �-(�% ���  ]@� &(�4��-$e8-N z%-�$e$�3��	-	 

� �(�� ��Z���� 3�l.�-( .$e8� &�( &� -	 ��( �� 3��@�� A�-�( -T
�4� F� ���Q$K� �EWBD�( �-�B F� A-B ������@)r-�8-	� (

���  �G ��EW% �� &(��% ���� ���^ �R�:% A�-	.
�e��$% F� ��E�W��J(�;�� �:;;N��+	 &( F���� A-�B a
�����  ]@� M�T%�(-.S-@E A�+�( M�% ��@�:�*�( :�( �M
;I%�( &N&�F�W% �� JE��N :���4 �E ��(-�.S-@E A�+�MT
�/�� 3�@$�� �(��( ��+	 &( F���+�� A-B a�% J����( 4 :�(�
��x�K� MT(-.S-@E fO<� ��% ]�@� F� ]�H^ M��� :���-	
 �S-.��W��8�@$�� JE�N ����+	 ��� �� A-B a�]@� M
Q%�:*�( :.

���  3�@�� ���$e8� �-T(&� Y�:���+	 &( F� �� A-�B a
������% �:�Y�4���V Y�-��< �� 4 �-��*:����( (-��.S-@E �M
(����  F� ]H^ A���@�fO<� bE 4 �-* ;j�IK M�����S 

����  F� ]H^ &N�T��'� ����'I�� !W(�A����@)Y�-�< ��
�- 4 (C�i�( �-* .-K F� W��@	 ��G��	�:��-�* ,��Z�� 

&�$�� ��K� F� A-�B &N �� �� �����  M�F� ���Q$�K� ��( 
�%�oK�;% Y�I � �	����Wh��A-�B F� ������ �L��4���EW

�-B�� �+���-* M.
�( � &( & -	�M( &�N�� A����@ �� 3O$�B� :�^�� &�I8�d% M
��'I��WT:��-( Hi�I�$� �� &�N ��K� ��( &�Z��4��S 4� MT

;I% CO$B�����W�-H�.84�AL F� �E &N �  3O$�B� &�-S
�'I���W� �� ����  ]@� M�%���-�B &( �Z;% :��-	�+W
h��� �� 3�$;N ](�^�M����  ]@� F� �� ���-�* T���8 

�4�VW���  ]@�F� ]H^ �K� ��(3��� f��* x�K� 4
��'I�� 3O$B� &�-S�E &'(�K �- 4W( �� ���@ �� A��$6�( �T

� �- 4 3�@$����'� M���%FL 4 &$��S �R� �� �� !�JW��E 

F� ]H^ ,Fc ���  �(&L ]@��:.:(�G�Y�-�< �� ��K� 
�E4��� C�"%�������4 :;��% �MTqKL ���M���qE ���G  M

S-��. ��W��-��B F� �+W���EW��� &$��K�-B�� �F� ���� 4 M
��� �T�(�:W��( ��N A�%F Y:% �( F� �G  ���m� M$�� M
AL 4 �-@� �H< �E �� F� ���Q$�K� ��( Y�4��V Y�-�< �� �

�E4���WAL �m� ,Fc �E��;�B ���z .
&I8�d% EW�F���W��E�-$N�� ���(�� W���J-�S���:�;;N

���+	 &( F���@� ��K� �� A-B a�b�E 4 :�*�( �;j��� M
K��(��EW�:* ,�Z�� T"#�% ���:��$K� �����( +W�H6�� 

�+	 &�( �:* 4�F� A-B �� �( �:�* a&� ��K��:�%�.��* �:
Y�'�'\	 �.z A�4 T!#�% �	�� M�I8�d% M&�EN :*�( �� &

AL (-.S-@E {dK �E�F� �	c��( MK T]@� ]H^ M��3��K 4
���  ]@� g-��� �-$N�� A�-;� &(��-�����+	 �:�;;N �� a

�( �4O� 4 �:* f�d% A-BL( A��F� ���Q$�K� &�N �:�* A�
@E��E�-$N�� MW��-�����:�;;NT&���< &�( ��Z;% -� ��

��"$^�W��% +��-*)�u
.(
A�@E �� 1��$� F� &z �-i ���H	�� T:�* &�R�O% &I8�d% M

;I%����W(��4�S MK M�EW�+	 ��-% ���+	 ,:�� 4 a��a
���� �:E��% A-B�:.
�'% �( &d(�� ���A-�B �H6�� &6 ��EWBD��&�( �:�* ��

 �:* C�"%�A-B �H6� ��EWx��N C�"�% &�( �:* |%
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Blood storage and transfusion in elective abdominal surgery 
 

Mehrvarz Sh.1, Fanaie S.A.1, Mohebbi H.A.1

1Baqiatallah University of Medical Sciences, Tehran, Iran 
 

Abstract 
Background and Objectives 
There are not any exact preoperative criteria to distinguish patients who need transfusion for 
their blood loss to be replaced. Most of reserved blood supplies remain unused after surgery. 
The aim of this study was to estimate the transfusion volume during elective abdominal 
surgery and try to reduce unnecessary storage of blood before surgeries.   
 
Materials and Methods 
This prospective observational study was done over 6 months in Baqiatallah Hospital to 
evaluate the use of blood transfusion during elective abdominal surgeries. We estimated 
preoperatively available cross-matched blood; then, intraoperative use of blood during elective 
abdominal surgery was assessed. 
 
Results 
Out of 400 patients who underwent elective abdominal surgery, 134 (33.5%) required blood 
transfusion during surgery. In fact, out of 832 units of reserved blood only 212 (25.4%) were 
administered and the rest 620 units remained unused. Cross-match/transfusion ratio was 1.63. 
Preoperative hemoglobin level and surgery duration were both associated predictor variables. 
 
Conclusions 
It is recommended that blood order be restricted in case of most common elective abdominal 
surgeries. Use of blood refrigerator in surgery wards can save unused blood after surgery.  
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