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ABSTRACT 

This study aimed to systematically review the evidence regarding fluid 

management in post abdominal surgery patients. A total of 40 research studies 

published between 2000 and 2012 were selected based on the PICO framework.  Of 

these, eight were level 1, 14 were level 2, seven were  level 3, two were  level 4, six 

were  level 5, 1 was  level 6, and two were level 7. 

Post abdominal surgery patients tend to suffer from postoperative fluid 

imbalance.  The incidence rates of fluid imbalance have continued to rise, which is 

considered a major problem due to prolonged hospital stays. According to a systematic 

review, the patients can be divided into three groups - those at risk of fluid imbalance, 

those with a fluid deficit, and those with excessive fluid. Nurses need to have a 

practical guideline for early detection, providing care, monitoring, evaluation, and 

managing fluid during each phase - before, during, and after the operation - so as to 

ensure patients’ safety and prevent complications caused by fluid imbalance.    

The findings of the present study can be used as baseline data to further 

develop clinical nursing practice guidelines on how to manage fluid in post abdominal 

surgery patients, with an emphasis on nurses’ roles.  
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�"D)
�
��"ก
���ก*
 ��0�v�
�0��$#
ก
���� ก���'3#
7�ก�����ก1�#"7
กก
��('	
(�;�"D)
:2D" 

�"��
$ก
	:#$�������'"D)
� %"(��" �0ก#�>2$ 60% :#$"D)
�"�ก��� "D)
����
"'D� %"
(��" �0ก#��'3()
,��#	���"�1��=>2$ 40% /�#$��
$�0���
$�1��= 15% ��0"#ก�1��= 5%  k77�	�'3'
����# ��
�"D)
�"��
$ก
	,-# #
	; ��< ��06:�"�"��
$ก
	 �","�";�(
�70' ��
�"D)
�"
��
$ก
	
กก��
���(�$#
	; ���/
	'(��" �0ก#�:#$"D)

กก��
������$ ,"�'3#��"' ��
�"D)
�"
��
$ก
	"�#	ก��
,"�'3�#���
070>�ก��"�'3���	6:�" +,�$ก�0��ก'"D)
� %"(��" �0ก#�"�#	ก��

ก��
�"-D# ����"�$ +����'"D)
� %"(��" �0ก#�
ก�'3(;� (Smeltzer, Bare, Hinkle, & Cheever, 
2010) .
�0�('	(�;�"D)
�"��� 5�	��
���� !�/�#$��#$(��"�����ก��7
กก
��('	(�;�"D)
�"(��"�'3#	��
�"/�#$��
$�0���
$�1��= ��0"#ก�1��= �)
����ก��.
�0�('	(�;�"D)
123$7)
�"ก� %" 2  �0�.� ���กF 
,-# .
�0:
�"D)
 ��0.
�0"D)
�ก�"  

.
�0:
�"D)
 (Volume deficit/ hypovolemia) �"��� 5�	�
$��
"<��	ก������
70'
ก
�(���('	"D)
"#ก�1��=� %"(��"���� (Extracellular fluid volume deficit) (
���;�'3����#	�'3(;� ,-# 
�ก��7
กก
�(���('	##ก7
ก�
$���"#
�
� �����
��� ก
�#
�7'	" ก
��0�
	##ก�
$(
	�0�
	�'3
�(��
$ก�0��
0#
�
� (Suction of NG tube) ��#$�('	 (
	�0�
	��
$F ��$-3# ��0ก
�6����� ��
�
(
�"D)
"�#	 (Heitz & Horne, 2010) ก
�� �'3	"� �$:#$�0���"D)
"#ก�1��=.
	���$��
��� �ก��7
ก
ก
�(���('	��-#��0���
$��
�����0(���"&=ก�� ��
�(
�"D)
�'36����� �
ก6��(
�"D)
����"6�
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��'	$�# '���)
���"D)
.
	"#ก�1��=���$ +�	ก
����$"'D:2D"#	��ก���0���,�
�;"��$:#$ก
�
�
��7Z�7
กก
���
������	 (Holte, Sharrock, & Kehlet, 2002) 

"#ก7
ก"'D ��� 5�	���$��
���	�$'+#ก
((���('	"D)
##ก7
ก��
$ก
	�
$(
	�0�
	��
$F 
(Third space losses) �/�" �
$(
	�0�
	�'3�"�
��#$ �
$ก
��
	�7 �
$(
	�0�
	�'3ก�0��
0#
�
� 
ก
�(���('	��-#�:�0��
�����-#���$��
��� (Haemorrhage) ก
�6�����	
:�� k((
�0 (Diuretics) 
(Scottish Intercollegiate Guidelines Net Work, 2004) ��-#��� 5�	�ก��ก
�:
�"D)
7
กก
��'3'ก
�7)
ก��
 ��
�(
�"D)
��-#6�����(
�"D)
�"�0	0��
�����0���$��
���6���'	$�#  ��$"�D"�-3#��� 5�	6�����ก
�
��
���/�#$��#$'ก
�(���('	"D)

กก��
 ก�� ���6�6�����ก
�����"���	(
�"D)
�
$��#���-#��)

#	�
$��'	$�# 70'���)
������ 5�	�ก��.
�0�('	(�;�"D)
��0�ก��#�"��
	��#��� 5�	6�� (Vermeulen, 
Hofland, Legemate, & Ubbink, 2009) +�	�)
������ 5�	��#$��ก��ก*
����"+�$�	
�
�"
":2D" �)

���(���('	,�
�/�7�
	�"ก
���ก*
�	
�
����3:2D" ��0	�$�)
������ 5�	�ก��#���
�('3	$�"ก
��('	/'���
���$��
������3
ก:2D" (Aguilar-Nascimento,  Diniz, Carmo,  Silveira, & Silva, 2009; Vermeulen, 
Hofland, Legemate, & Ubbink, 2009) 

.
�0"D)
�ก�" (Fluid volume excess/ hypervolemia) �ก��7
กก
�� �'3	"� �$:#$ก�6ก
ก
�,��,;(�;�"D)
 (
���;�'3�)
����ก��.
�0"D)
�ก�" �/�" ก
����(
�"D)
�'3'(��"�(:#$�ก�-#
+1��'	
ก�ก�"6  6�'ก
��)
$
"��� ก��6�(

�>:��"D)
��0:#$�('	##ก7
ก��
$ก
	6�� ����:Z$
��-#���+� ����7������ �"��� 5�	(�$#
	;70�ก������7�
	ก��"D)
��� #�6����Z�>2$����� ��
�"D)

6�
ก � %"��" (Heitz & Horne, 2010) ��ก�0���'3�ก��7
กก
�6�����(
�"D)
7)
"�"
ก�"�0	0
��
���70(�$��#��� 5�	�"�0	0���$��
��� ,-# ����
(�$����#ก
��)
�"�
�'3:#$#��	�0�"��
$ก
	��
	
(��"���	ก�" ��ก�0����#ก
��)
�"�
�'3:#$#��	�0()
,��+�	��$ ,-# ���3ก
��)
$
":#$����7 ก
�
�)
�"�
�'3��ก� �'3	"กz
1##ก1��7":#$ #��('	�"�
�'3 'ก
�����/-D#�'3 #� ���3ก
��)
$
"�"ก
�:��
:#$�('	�'36� �ก��,�
��"�"/�#$��#$���3:2D" ก
��)
�"�
�'3	�#	#
�
��('	�"�
�'3 ��"D)
 �����
���
���/�
 �"-D#�	-3#:
�##ก1��7" ��0ก
��:Z$���:#$��-#���� ก��  (Holte, Sharrock, & Kehlet, 2002) 

7
กก
�����"����ก���'3��
"
����
��� 5�	���$��
���� !�/�#$��#$�'36�����ก
�
������07��ก
�(
�"D)
�ก' k��
�('	(�;�"D)
6�� ��D$.
�0:
�"D)
��0.
�0"D)
�ก�" 123$� %"��7
ก
+�, �	
&�(.
� ��0ก
���ก*
�'3�ก��ก����� 5�	��D$���ก�#"��
��� �0ก#����	 1) ก
�$�"D)
��0#
�
� 
2) ก
��)
,�
(0#
�(�"��
$�)
6(����'	��
��� 3) ,�-3"6(�#
�7'	" 4) ก
�#;���":#$�)
6(� ��0ก
�
(���('	:�0��
��� ��D$ก
�(���('	��-#�7
ก�
���� ��0ก
�6�����(
�"D)
/��/	�'36���'	$�# ��-#
ก
�6�����	
�
$/"�� �/�" 	
:�� k((
�0 (Johnson & Monkhouse, 2009) ก
��'3��� 5�	' k��
ก
�
�('	(�;�"D)
��$ก��
�'����#ก
����"������$��
��� �)
������ 5�	'#
ก
�#�#"��
 ก��
�"-D#(���('	
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,�
�:Z$��$ #��	�0()
,��6�������-#���0(
�#
�
�6 ��'D	$6���'	$�# �)
���6�(

�>�)
�"�
�'3
6��#	�
$��Z�'3 ��0'+#ก
(�('3	$�ก��+�,���ก1�#"#-3"F �


ก
	 ��D$ก
�����/-D#  #���"D)
 
��06��('	�"�
�'3      

7
กก
�<2ก*
:#$ Futier, Constantin, Petit, Chanques, Kwiatkowski, & Flamein et 
al., 2010 ����
�"��� 5�	���$��
����'36�����ก
��������	ก
����(
�"D)
���7)
ก�� ��
�(
�"D)
 
(Restrictive Goal-Directed Fluid Therapy (R-GDT)) �)
����ก��.
�0:
�"D)
 ��0�ก��.
�0���ก1�#"
���$��
������3
ก:2D"�-3#� �'	���'	�ก��ก�;����(
�"D)
�
,�
��#$ก
���-#�
� �
�
	 
(Conservative Goal-Directed Therapy (C-GDT)) (Futier et al., 2010) ��� k77;��"����
'$
"��7�	
��
	$
"��7�	6��'ก
�<2ก*
�ก'3	�ก����&'ก
����(
�"D)
�"�0	0��
�����0���$��
��� ��ก
�<2ก*

����
ก
�7)
ก��(
�"D)
/��	��.
�0���ก1�#" ก
����0	0���
ก
�"#"+�$�	
�
� ��0��#���

ก
��('	/'������$��
��� (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007; Wakeling, McFall, 
Jenkins, Woods, Miles, & Barclay et al., 2005; Rahbari, Zimmermann, Schmidt, Koch, Weigand, 
& Weitz, 2009) ��� 5�	�'3'ก
�7)
ก��(
�"D)
�-3#� �'	���'	�ก��ก�;�6�7)
ก��(
�"D)
 ����
'���)
���
�"�
�'3ก
��)
$
":#$ #���0.
�0:
�##ก1��7"�"��-#����$��
����':2D" ���6�'����#�)
6(��	;�
�)
$
" ��-#ก
����"���#-3"F ��0'��/��	��ก
��#�("#$��#,�
�,�'	� (Stress response) ���ก�;�
7)
ก��(
�"D)
'�0	0���
ก
�"#"+�$�	
�
�"
"ก��
ก�;�6�7)
ก��(
�"D)
 (Holte, Foss,  Andersen, 
Valentiner,  Lund, & Bie et al., 2007) ก
����(
�"D)
 �0�.�,��(��#�#	�= ��
� 900-1,400 
�������� +�	�/� Oesophageal Doppler measurement �"ก
�,��,; �)
���'ก
�6����'	":#$
+�����������"�$�)
6(��':2D" ��0��#���
ก
��ก��.
�0���ก1�#"���$��
���#	�
$'"�	()
,���
$
(>��� (Holte, Sharrock, & Kehlet, 2002) ��0��
	ก
�<2ก*
�" �0��<#�$ก�*  �0��<�	#�"' 
 �0��<��"
�=,  'ก
��/� Oesophageal doppler-guided �"ก
����(
�"D)
�ก���� 5�	 �����&=����
'
���'��#��� 5�	 /��	���0	0���
ก
�"#"+�$�	
�
� #���
ก
��ก��.
�0���ก1�#"��0#���
ก
�
�('	/'��� ����"+�$�	
�
�",� 4	�$6�'ก
�")
#; ก��=/"��"'D
�/��"ก
�,��,;ก
����(
�"D)

�"��� 5�	���$��
��� 

7
ก�'3ก��
�
70��Z"6����
�
ก��� 5�	'.
�0:
�"D)
 ��-#'.
�0"D)
�ก�"70�)
���'���('	
��#ก
����"���:#$��� 5�	��0�)
������ 5�	',�
�('3	$��#ก
��('	/'���
ก:2D" ���	���;"'Dก
�7��ก
���-3#$
(
�"D)
�"��� 5�	�0	0��
�����0���$��
���72$� %"(�3$�'3()
,�� ��07
กก
�(#�>
:�#��7
ก����"�

��(���'���	=+�$�	
�
�",� 4 ����
��&'ก
����(
�"D)
�"��� 5�	�'3#	���"�0	0��
�����0�0	0���$
��
���/�#$��#$:#$+�$�	
�
�",� 4 ,-# �
ก��� 5�	ก)
��$6�����ก
���
���/�#$��#$��-##	���"��#$
��
��� ��(���'���	=70� %"���������/#��"ก
����(
�"D)
��-#(��" �0ก#�:#$��-#�+�	��-#ก/"��
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:#$(
�"D)
��-#(��" �0ก#�:#$��-#����' ��
���0/"���'3��
0(()
������� 5�	,""�D"F  ��-#
:2D"ก�� ��
�"D)
��-#��-#��'3(���('	##ก7
ก��
$ก
	:�0�)
ก
���
��� �-3#��� 5�	##ก7
ก��#$��
���
��0	�
	
��ก��ก*
����'3��#$��� 5�	�"�ก<��	ก����-#��#$��� 5�	(
�� ���	=�7�
:#$6:���-#���	=
�'3�)
��
���70� %"���������/#��"ก
�ก)
�"� ��
�(
�"D)
��0/"��:#$(
�"D)
�'3���ก����� 5�	��D$"'D
��7
��
�
,�
��
0(��0�;�	��"�7:#$���	=����0," ��0 k77;��"����
ก
����(
�"D)
�ก�
��� 5�	�'3��
���/�#$��#$70� %"��&'ก
�������6�7)
ก��(
�"D)
 +�	70���(
�"D)
�"�0	0 1-3 ��"��ก
���$��
����" ��
� 2,000-3,000 ��������/��" ��"�'3 4 ���$��
���7">2$ก�#"7)
�"�
	ก�����
"���
(
�"D)
 1,000-1,500 ��������/��" ��07
กก
�(#�>
�	
�
� �07)
��#$��� 5�	�"�ก<��	ก�� 
<��	ก�����$ <��	ก��/
	+�$�	
�
�",� 4�ก'3	�ก����&'ก
����(
�"D)
�"��� 5�	���$��
���/�#$
��#$����
  ��
���0/"��:#$(
�"D)
�'3����"��� 5�	����0�
	',�
��ก��
$ก�" :2D"#	��ก�����	=
�7�
:#$6:�  �0	0���
ก
����(
�"D)
',�
��ก��
$ก�" �
$�
	���(
�"D)
7">2$���
7)
�"�
	ก���
��
" �
$�
	�	;����(
�"D)
���$��
��� 3-5 ��" ��&'ก
����(
�"D)
�'3��ก��
$ก�""'D(�$����#ก
����"���
���$��
����)
������ 5�	�ก�� k��
:
�"D)
 �)
��� ��
�"D)
�'3�:�
��0##ก7
ก����76 ��'D	$#��	�0��
$F 
���$ ����7�)
$
"���3:2D" ����7���"��Z�:2D" �ก��ก
����":#$����7��� ก�� "D)
�ก�"��-#"D)
��� #�
(�$�����ก
���ก� �'3	":#$##ก1��7"�'3 #�6��' �
	�7��Z�:2D" �)
������ 5�	��#$�/��,�-3#$/��	�
	�7
"
"ก��
 ก�� (Heitz & Horne, 2010) 7
ก k��
�'3ก��
�
�)
������ 5�	��ก*
����"+�$�	
�
�"
"
:2D" "#ก7
ก"'D7
กก
�����"�"+�$�	
�
�",� 4����
	�$6�'�"��
$ก
�����7��ก
�(
�"D)

�"��� 5�	��
���/�#$��#$()
�����	
�
�#	�
$/���7" ��$"�D"�����7�	72$("�7<2ก*
����"#	�
$� %"
�0����-3#��C"
�"��
$ก
�7��ก
�(
�"D)
()
������� 5�	��
���/�#$��#$ �"�-D"4
":�#��             
�/�$ �07�ก*= ��-3#� %"�"��
$ก
���C"
ก
��	
�
���0(�$�(��ก
����"������$��
��� 123$��>2$ก
�
7��ก
�(
�"D)
()
������� 5�	���$��
����"+�$�	
�
�",� 4 

ก
�7��ก
����"���.
	���$ก
���
���'#��&�����#�����&=�'3�ก��:2D" 123$ก
�7��ก
�(�;�
"D)
�"��� 5�	����0�0	0� %" �0��Z"�"23$�'3',�
()
,����#ก
����"��� 123$�'3��
"
6��'ก
� ��� �;$
��0��C"
�"��
	��&' �"-3#$7
ก'��� 5�	(�$#
	;
ก:2D" 72$'+#ก
(�ก��#
ก
����ก1�#"���3
ก:2D" 
+�	�_�
0.
�0�('	(�;�"D)
123$(�$��ก�0���)
���',�
1��1�#"�
$ก
���ก*
 ��0'����##���

ก
��('	/'������3
ก:2D" (Varadhan & Lobo, 2010) ���
�:#$�	
�
��"ก
� �0��",�
�('3	$ 
�"ก
�(�$��##
ก
��
	�0�#'	��ก'3	�ก����� 5�	� %"(�3$()
,��#	�
$	�3$()
����ก
� ��� �;$ก
�����
��ก*
�"����0�0	0:#$ก
�������� 5�	�'3��
���/�#$��#$���',;�.
�	�3$:2D"   k��
ก
��('	(�;�"D)
�'3
�ก��:2D"(0��#"��
��"ก<��	ก��+�$�	
�
�",� 4	�$��#$ก
�ก
���C"
�"��
$ก
�7��ก
�
 k��
�('	(�;�"D)
�"��� 5�	�'3��
���/�#$��#$ �"�0	0���$��
���()
�����	
�
�+�	�_�
0#	�
$� %"
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�0��  ��D$���ก
��v�
�0��$ ก
� �0��" ก
�,����-#ก�����$/'D�"ก
� �0��" ก
�,�"�
��� 5�	ก�;��('3	$ 
ก
� �#$ก�" ก
�����/��	���-# ��0ก
�����
 �0��"��7">2$ก
� �����"ก
���ก*
�	
�
�
��-3#�����"ก��ก
��ก�6: k��
ก
��('	(�;�"D)
 ��0 �#$ก�"6�����ก��.
�0���ก1�#"#-3"F �

 
���	���;"'D�"4
"0�'3� %"�	
�
� ������$
"�"�#��� 5�	�"�ก��
"<��	ก�� 72$("�7����"
���ก4
"�/�$ �07�ก*= ��-3#��C"
:�#�("#�"0��-3#ก
�7��ก
�(
�"D)
 ()
������� 5�	���$��
���� !� 
/�#$��#$ 
 
 

1.2 ����	�	������ก���� ��ก	!"#ก$	 
 k77;��"'��� 5�	�'3' k��
(;:.
��ก'3	�ก��#��	�0�"/�#$��#$��0/�#$�/�$ก�
"���3
ก

:2D" �)
���'��� 5�	(��"�"23$��#$��ก*
���	ก
���
���/�#$��#$'7)
"�"���3
ก:2D"�
6 ���	 7
ก
(>���:#$#$,=ก
�#"
�	+�ก (World Health Organization: WHO) �" E ,.<. 2004 '��� 5�	 �0
� 
187-281 ��
","7
ก 56  �0��<�'36�����ก
��)
��
���/�#$��#$ ��0��� 5�	ก�;�"'D'#���
ก
��('	/'���
7
กก
��ก��.
�0���ก1�#"���$��
����_�'3	 5-10% 7
ก��� 5�	�'36�����ก
���
�����D$�� (The WHO 
Guidelines for Safe Surgery, 2009) +�$�	
�
�",� 4� %"+�$�	
�
��0������	.�� ������ 5�	�'3
(�$��#
7
ก+�$�	
�
��0��� 4.����0+�$�	
�
��"7�$�����ก���,'	$  '7)
"�"��� 5�	"#"��ก
��ก*
����"+�$�	
�
��_�'3	��"�0 670 ,"/��" 7
ก(>������ 5�	�'3�:�

���ก
���
���/�#$��#$�"
+�$�	
�
�",� 4 �" E$� �0
� 2553 ��0 2554  '7)
"�"��D$(�D" 1,261 �
	 ��0 1,231 �
	
�
�)
��� (
���;�'3��� 5�	��#$6�����ก
���
���/�#$��#$
7
ก+�,�'3� %"(
���;�)
������ 5�	��#$6�����
ก
���
���/�#$��#$��'	$�
�)
���7
ก
ก�'3(;�6 �
"�#	�'3(;� ,-# 6(���3$#�ก�(� 0��Z$�)
6(����� ���
#�ก�(� >;$"D)
�'#�ก�(� "�3��">;$"D)
�'��0��#�
$���""D)
�' 0��Z$ก�0��
0#
�
� �)
6(�#�ก�(� ����"
�)
6(� �)
6(��0�; ก
�����/-D#�"/�#$��#$�
�)
��� ((>������ 5�	+�$�	
�
�",� 4, 2554) #��	�0
��0ก
���
����'3��
ก ,-# ��� 5�	��
���6(���3$ 921 �
	 ��
����)
6(����� 99 �
	 ��
������ 99 �
	 
��
���>;$"D)
�'��0��#"D)
�' 81 �
	  ��
����)
6(���Zก 22 �
	 ��
���ก�0��
0#
�
� 9 �
	 ((>������ 5�	
+�$�	
�
�",� 4, 2554) 70��Z"6����
+�,�'3� %"(
���;�����#$6�����ก
���ก*
���	ก
���
���/�#$
��#$'#	����
	/"�� ��7
กก
���
���/�#$��#$(�$���)
������ 5�	'+#ก
(�"ก
�(���('	"D)
##ก7
ก
��
$ก
	��0�ก��ก
��('	(�;�"D)
6��
ก"�#	:2D"#	��ก��/"����0��&'ก
���
�����0ก
�7��ก
�(
�"D)
��D$
�"�0	0ก�#"��
��� :�0��
��� ��0���$��
��� 

7
กก
�(�$�ก�ก
� ������$
"7��$�",��"�ก+�$�	
�
�",� 4����
ก
�������� 5�	�'3
6�����ก
���
���/�#$��#$',�
�('3	$�"ก
��ก��.
�0(�;�"D)
��� ก�� ��D$.
�0:
�"D)
��0.
�0"D)
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�ก�"  72$� %"���
��"�
�'3:#$�	
�
��"ก
���C"
�0��ก
�7��ก
�(
�"D)
()
������� 5�	�'36�����
ก
���
���/�#$��#$���� !�+�	�_�
0 ก�;��'3',�
�('3	$70�ก��(�;�"D)
��� ก�� ��0�������ก�;��'3
'(�;�"D)
��� ก���'3�:�
���ก
���ก*
�"��"ก<��	ก��+�$�	
�
�",� 4 ���6�����,�

 �#�.�	(�$(;� ��#���
�
	 ���0	0���
ก
�"#"+�$�	
�
� ��0��ก
��ก��.
�0���ก1�#"7
ก
(
���;��$ก��
� ��70'�"��
$��/ �������"ก
�����.
�0(�;�"D)
���� ���	�$6�'�"��
$()
����
�	
�
��"ก
�������D$������ 5�	�:�
���ก
���ก*
����"+�$�	
�
�7">2$7)
�"�
	##ก7
ก
+�$�	
�
� +�	#
<�	���ก4
"�/�$ �07�ก*= (Evidence based) #�"70")
6 (��ก
�������ก*
��� 5�	
#	�
$� %"�0����06��
��4
" ��0�ก��ก
���C"
,;�.
�ก
�������ก*
#	�
$��#�"-3#$ (Continuity 
of care) ��0',�
��
0(ก��(.
� k��
��0,�
��#$ก
�:#$���������ก
��"ก�;���$ก��
�  '
ก
��/�����	
ก�#	�
$' �0(��&�.
���-3#������������ก
�6�����ก
������'3',;�.
�(�$(;� (Quality of 
care) ��#�7"���0	0���
:#$ก
��7Z� 5�	 ��0��,�
�/�7�
	�"ก
�������ก*
 ��-3#����ก�������&=�'3
�' (�#$,)
 ���ก(ก;�/�	, 2553) 123$(#�,��#$ก��"+	�
	:#$�0�����ก �0ก�"(;:.
�  ,-#ก
�
��C"
��0����#$,;�.
�+�$�	
�
� �'3;�$�"�"��� �0/
/"6�����ก
����ก
��
$(;:.
��'3�''
,;�.
���0��3�>2$ .
	���,�
�/�7�
	�"ก
���ก*
�	
�
�#	�
$��
0(   

��$"�D"���<2ก*
72$',�
("�7�'370<2ก*
����"#	�
$� %"�0��+�	#
<�	���ก4
"
:�#���/�$ �07�ก*=�'3�ก'3	�:�#$ก��ก
�7��ก
�(
�"D)
�"��� 5�	�'36�����ก
���
���/�#$��#$ ��-3#��C"

�"��
$�"ก
�7��ก
�(
�"D)
�"��� 5�	�'36�����ก
���
���/�#$��#$ �'3��ก*
����"��"ก<��	ก��
+�$�	
�
�",� 4 123$ก
��/�:�#��7
ก���ก4
"�/�$ �07�ก*=',�
()
,���"ก
���C"
,;�.
�
ก
��	
�
� ��0� %"ก
� �0ก�",;�.
�:#$ก
�������ก
� ��-3#�����&=��
"ก
��	
�
��'3',;�.
� 
����D$',�
,;�,�
 ,;��;" ��0��
0(ก��,�
�/�7�
	�'3�/��"ก
���ก*
��#6   
 

 

1.3 ���&'�!����(���ก	!"#ก$	 
��-3#��C"
:�#�("#�"0ก
�7��ก
�(
�"D)
�"��� 5�	�'3��
���/�#$��#$���� !� ���

(

�>,�"�
 k��
�('	(�;�"D)
6����D$����0	0��ก ��0(

�> �#$ก�" ��0�����ก�6:ก�#"�ก��
.
�0���ก 1�#"�;"��$ �
���ก4
"�/�$ �07�ก*=  
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1.4 *���+,(����	-���� 
1. 6��:�#(�;  :�#�("#�"0�"ก
�7��ก
�(
�"D)
�"��� 5�	���$��
���/�#$��#$���� !�

7
ก���ก4
"�/�$ �07�ก*= 
2. 6��#$,=,�
����'3(

�>")
6 ��C"
��"ก
��	
�
�����ก��.
�0(�;�"D)
�
$

,��"�ก�"��� 5�	���$��
���� !�/�#$��#$ ��-3#��C"
,;�.
�ก
��	
�
��
���ก4
"�/�$ �07�ก*= 
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����� 2 

��	�ก��������ก�� 
 
 

2.1 ��	�ก�����������ก������������ก ! 
����	�������� �!�"�����ก	��#	$�����#%�� %���&�	'��%"#	���(�� ')% *	ก'�	
����ก$�

+%�&
�,-���	 .�"�� �!�"%	*�ก��/� ����0	�1+	����	��)%�ก��0	�1���	�ก��+(��%"�#ก�����
	2&	����	��
/� �����3��+21�#	$��3-1�-���#	$�� 4 	�	ก/� ������
	2&	����	/
#��"��%
�-��	�� �� �!�"�ก��
0	�1+	����	 ��)%�	ก/� ������
	2&	����	
	ก�ก��/�ก5
�-��	�� �� �!�"�ก��0	�1���	�ก�� .�"�� �!�"��
+	����	*1
%	ก	�3&�� ')% ���	���ก$��-� '�	
$(�$��+%��������-�-� ��&&	�1%%ก� %" 
'�	

�+ 
+ �+%���&&	�1����
+(�� �� 	
)� %#%���-" ����*�$ ���5� %,2�0�
��#	�ก	"&��+(�� (Smelt, Bare, 
Hinkle, & Cheever, 2010) �� �!�"��
���	�ก��*1
%	ก	�3&�� ')% ���	���ก$������
+(�� $����
 �%�

�&"�ก�%�3ก�� '�	
���.-��$&��+(�� ��&&	�1%%ก
	ก �	"�*&���J K���&"��%�
�&"� Wheezing 
(Smelt, Bare, Hinkle, & Cheever, 2010) &	��$,���� 2 %"#	���&#��-��	�� �� �!�"�-���#	$���ก��'�	

����ก$�+%��#	�ก	"��)%�ก��0	�13��กO %��-���#	$��+(�� 0	�1&���&"&	����	%%ก*	ก�#	�ก	"�ก��
/� �-	"�#%��	� *	กก	�&��'	&	"�1�	"�	��� 	� %���	�� 
ก	�&���&"���	/�ก�����	��-)%�3-1
�-)%� 3-1*	กก	�&��'	&	"�1�	"�	�ก�1��	1%	�	���	�� &���&"���	"#%"���1�	"%%ก
	 
(Johnson  & Monkhouse, 2009) ���� �!�"����	�#	$����V���	���"
�	��� 	� %� %,**	�1��%%ก*	ก��
��	���"
�����2�� 	� %� ��	�� 
ก	�&���&"���	%%ก
	ก��%,**	�1 (Baker & Greening, 2009) ก	�
&���&"��-#	��&#��-��	�� �ก��0	�1�&"&
�,-���	/�   

��**�"���ก-#	�+ 	�$ �&#��-�� �� �!�"�ก��0	�13��กO %� ก	�KXY�$��-#	� 	�-���#	$�� 
3-1�&"���$ � �"��$,���"	�	-���� ก	���3-�� �!�"���1"1�-���#	$��*(�*�	��Z�$ %�
3���	���ก	�
��3-*��ก	����	���� �!�"�-���#	$��%"#	���Z��1�� ��)�%-�%,��$�ก	�2[�ก��0	�1�&"&
�,-���	���� �!�"
�-���#	$���#%�� %� �#�"&#��&��
ก	�KXY�$������ �!�"�1"1�-���#	$�� .�"ก	�&)�' ��-�ก\	�����
��1*�ก][ ��)�%�� /� �-�ก\	�������1*�ก][���ก�"�+ %�ก��ก	�*��ก	�&	����	���� �!�"�-���#	$���#%�
� %�3����V�
	ก��&,� ')% �����
�����	���*�" ��'�	
3-1'�	
'����5�+%��� ���"��	�$#	�J ��)�%
��	
	&���&�,� 3-1��^�	��Z�+ %&�,���ก	�*��ก	�&	����	���� �!�"�-���#	$���#%�� %�3����V� 

ก	�&)�' ��-�ก\	�������1*�ก][%"#	���Z��1�� 3-1��	
	���'�	1�[ &���'�	1�[ 3-1&�,�
+ %�&�%3�1 .�"
+���$%����$#%/��� 
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 2.1.1 ก��"��ก�#�$#� PICO "�ก�������� ')% PICO (P= Population, I = Intervention, 
C= Comparison Intervention, O = Outcome) $	

�$�����	�	�'-���ก 
�	"-1�%"������ (Craig & 
Smyth, 2002) 

P  = �� �!�"�#	$���#%�� %� (Abdominal surgical patient) 
I  = ก	��kl	�1���/$��$	
 ก	�*��ก	� ก	���ก]	 ก	��l%�ก�� 3-1ก	�

��	�����ก]	&
�,-���	 ��1�
��&
�,-���	 (Monitoring, Management, Treatment, Prevention, Fluid 
balance therapeutic, Fluid balance assessment, Fluid management) 

C  = /
#���"���"� ��)�%�*	ก$ %�ก	�������,ก���ก	� 
O  = ก	��&"&
�,-���	 '�	
����ก$�+%����	 0	�1���	�ก�� 0	�1+	����	 

ก	��ก��0	�13��กO %� �1"1��-	ก	��%�.���"	�	- %�$�	ก	��&"���$ o-o (Fluid imbalance, 
Fluid overload, Fluid dehydration, Fluid depletion, Complication, Length of stay, Mortality rate, 
Morbidity) 
 

2.1.2 $#��$)$#�ก�������� ')% �� �-�ก\	�������1*�ก][��/� ���ก	�$��
�[��"3��#
����0	]	/�"3-10	]	%��กr] $���3$#�s '.t. 2000-2012 .�"�� �-�ก\	�������1*�ก][�,ก�1��� 
 

2.1.3 ��������+���"��"�ก�������� ')% 
�� �!�"�#	$���#%�� %�ก	�*��ก	�&	����	 3-1ก	��kl	�1��� 3-1�1"1��-	

ก	��%�.���"	�	- (Abdominal surgical patient fluid management and monitoring and length of 
stay) 

�� �!�"�#	$���#%�� %�  3-1ก	�*��ก	�&	����	 3-10	�13��กO %� 
(Abdominal surgical patient and fluid management and complication) 

�� �!�"�#	$���#%�� %� 3-1ก	���ก]	 3-1%�$�	ก	��&"���$ (Abdominal 
surgical patient and treatment and mortality rate) 

�� �!�"�#	$���#%�� %� 3-1ก	���ก]	 3-10	�13��กO %� (Abdominal 
surgical patient and treatment and complication) 

�� �!�"�#	$���#%�� %� 3-1ก	��l%�ก���&"&
�,-���	 3-1�1"1��-	ก	�
�%�.���"	�	- (Abdominal surgical patient and fluid imbalance prevention and length of stay) 

�� �!�"�#	$���#%�� %� 3-1ก	��l%�ก�� 3-10	�13��กO %� (Abdominal 
surgical patient and prevention and complication) 
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�� �!�"�#	$���#%�� %� 3-1ก	��l%�ก�� 3-1%�$�	ก	��&"���$ (Abdominal 
surgical patient and prevention and mortality) 

�� �!�"�#	$���#%�� %� 3-1ก	���1�
��&
�,-���	 3-10	�13��กO %� 
(Abdominal surgical patient and fluid balance assessment and complication) 

�� �!�"�#	$���#%�� %� 3-1ก	�*��ก	��&"&
�,-���	 3-1%�$�	ก	��&"���$ 
(Abdominal surgical patient and fluid management and mortality rate) 

�� �!�"�#	$���#%�� %� 3-1ก	���1�
�� 3-10	�1+	����	 (Abdominal 
surgical patient and assessment and fluid dehydration) 

�� �!�"�#	$���#%�� %� 3-1ก	���	�����ก]	&
�,-���	 3-10	�1���	�ก�� 
(Abdominal surgical patient and fluid balance therapeutic and fluid overload) 

�� �!�"�#	$���#%�� %� 3-1ก	�*��ก	�&
�,-���	 3-1%�$�	ก	��ก��0	�1
3��ก O %�  (Abdominal surgical patient and fluid management and morbidity) 

 
2.1.4 ก����-��.�"�ก�������� ')% &)�' �� �"
)% &)�' �*	ก\	�+ %
�- /� 3ก#  

Archsurg, BioMed Central, Cochrane review, ELSEVIER, Google scholar, HighWire, 
LippincottWilliams & Wilkins, Medscape, Oxford journals, Pub Med, SAGE journals, 
ScienceDirect, Springer, Wiley Online Library 
 

2.1.5 ����0�$#����ก������������ก !  
- �� ���2ก��
��)%�%ก&	��	����	ก	��,ก��1�0� /� 3ก# �	���*�"�,ก

�1��� ��'�	
�	����	ก	� ��'�	
����Z�+ %�&�%3�1+%��� ���"��	� %�'[ก�$#	�J .�"
��)�%�	
'�%�'-,
��1��5�����1��5���(�����$#%/��� ก	�*��ก	�&	����	���� �!�"�#	$���#%�� %�+21�#	$��
3-1�1"1�-���#	$�� ��
����3���	�ก	��l%�ก����)%��	�����ก]	��)�%�l%�ก��ก	��ก��0	�13��กO %�
���� �!�"�#	$���#%�� %��1"1�-���#	$�� &	
	�4&)�' �/� *	ก\	�+ %
�-%��-5'��%��'&[+%�

�	���"	-�"
���- 

- �s����
�[: �� �-�ก\	�������1*�ก][ �1��#	� �s '.t. 2000 ~ 2012 
-  0	]	���� ��ก	�$��
�[: �� �-�ก\	�������1*�ก][��/� ���ก	�$��
�[

��"3��#� �"0	]	%��กr]��)%0	]	/�"��#	����  
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2.1.6 �ก23!"�ก�������#ก���ก������������ก ! ���2ก��
��/� *	กก	�&)�' �
�����
���	
	'���-)%ก�����  

- ����
'���-)%ก���2ก��
����Z������$5
 $��ก��ก�%�ก	�&)�' � PICO 
*	กก	�%#	��)�%��)�%�3-1��'��"#% 

-  '���-)%ก���2ก��
��
ก	�t(ก]	$��$	
�ก2_[ ����1��5����ก�"�+ %� 
�
)�%��'��"#%$��$	
�ก2_[��ก�	���/�  *(�t(ก]	�	"-1�%"�����)�%�	� �"$��%�3-1$��*&%�
")�"��ก��%	*	�"[����(ก]	%ก'���� ��)�%'���-)%ก���2ก��
��$��$	
��$4,��1&�'[ก	�t(ก]	
	ก��&,� 

-  ���2ก��
��t(ก]	���� �!�"�� ���#  
-  ���2ก��
��t(ก]	���� �!�"���#	$���#%�� %� ��/
#/� �ก��*	ก%,��$���$, 

 
2.1.7 �ก23!"�ก�������#ก���ก������������ก !##ก 

- ���2ก��
��t(ก]	��&�$�[��-%�  
-  ���2ก��
��t(ก]	���� �!�"+21$���'��0[   
-  ���2ก��
��t(ก]	�ก�"�ก���-�$0�2_[ ��)%���0�2_[���ก�"�+ %�ก��

�,�ก�*ก	�' 	 
-  ���2ก��
��t(ก]	���� �!�"��5ก 
-  ���2ก��
��t(ก]	���� �!�"���#	$���#%�� %����ก��*	ก%,��$���$, 

 
 

2.2 ��	�ก�����"��"�ก������5���620�7-������$#����ก������������ก ! 
ก	���1�
��',20	�+%��-�ก\	�������1*�ก][ *	ก���2ก��
��&)�' �/�  *1�#	�ก	�

��1�
��',20	�$	
-�ก]21+%��-�ก\	�������1*�ก][ .�"�� ก�%�ก	�t(ก]	+%�.�-�$3-1��' 
(Polit & Beck, 2004) 
����� ')% 

2.2.1 '�	
&%�'- %�ก������	�	�'-���ก (Clinical relevance) $��ก������	��
$ %�ก	�t(ก]	3-1&%�'- %�ก������	�	�'-���ก��$ %�ก	�3ก /+ 

2.2.2 ก	�
'�	
�
	"����t	&$�[ (Scientific merit) �	���*�"��/� 
'�	
�
	"
�#	��)�%4)% 

2.2.3 3��.� 
��*1��	/��� ��ก	������$� (Implementation potential) .�"��*	�2	
����1��5�$#	�J ��1ก%�� �" 
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ก) ก	���	�	���*�"/��� ก��ก-,#
��l	�
	"��$ %�ก	�t(ก]	 (Transferability 
of the finding) �-�ก\	�������1*�ก][���-)%ก
	�� ��ก	�&�,�3���	�ก	�*��ก	�&	����	���� �!�"��
�#	$���#%�� %� ��Z��	���t(ก]	��ก-,#
$��%"#	������ก	��#	$���#%�� %�3����V���/� ���&	����	3-1

ก	��&"&
�,-���	 *	ก�-ก	�t(ก]	3&��4(� ���ก	���1�
���&"&
�,-���	  ก	���3-��ก]	�"	�	- 3-1
3���	�ก	���	/������$��	�'-���ก�#	*1��	/��� �
)�%/� ��)%%"#	�/� *(�
'�	
��
	1&
��ก	���	
�-�ก\	�������1*�ก][��&)�' �/� 
	�� ��)�%�*	ก-�ก]213-1ก-,#
��1�	ก�
'�	
'- 	"'-(�ก�� 

+) '�	
��Z�/�/� ��*1��	/������$���&4	�ก	�2[*��� (Feasibility of 
implementation) �"	�	-
&������ก	������$�O(����Z����	�%�&�1+%��"	�	- ���ก	�/
#",#�"	ก
O��O %� /
#��ก��ก	������$����3�����
 

')  '�	
', 
�,� (Cost-benefit ratio) ก	���	/��� /
#��	�� �ก��'�	
�&�"� 

��1."��[
	กก�#	ก	������$������3�����
 �#�"�l%�ก��3-1-�0	�13��กO %�*	ก.�' &#��&��

ก	�KXY�$�� -�*�	�������%�.���"	�	-3-1-�'#	�� *#	"��ก	���ก]	�"	�	- 

ก	���1�
���1���+%��-�ก\	�������1*�ก][ �� �ก2_[+%��
-��ก3-1/K�[�%�	�[-         
.%��%�[�%-�[ (Melnyk & Fineout-Overholt, 2005) O(��
�ก2_[���$	�	��� 2.1 
 
)������� 2.1 ����$#����ก������������ก !"���ก23!$#��5���ก-��89�!�#:��!-<#��#�!=#��! 

(Melnyk & Fineout-Overholt, 2005) 

�������5�.�����#Q�# -��.����5�$#����ก������������ก ! 

�1����� 1 �-�ก\	�*	กก	�������	���*�"%"#	���Z��1�� (Systematic review) 
��)%���'�	1�[%0�
	2 (Meta-analysis) +%��	���*�"������-%���
ก	�&,#

3-1
ก-,#
'��',
�����
� ��)%3�������$��	�'-���ก��&� 	�*	ก�-�ก\	�
��
	*	กก	���������2ก��
%"#	���Z��1��+%��	���*�"������-%�    
��
ก	�&,#
3-1
ก-,#
'��',
 (Clinical practice guidelines based on 
systematic review of RCTs) 

�1����� 2 �-�ก\	�*	ก�	���*�"������-%���
ก	�&,#
3-1
ก-,#
'��',
��
ก	�
%%ก3����*�"%"#	�� %"#	�� %" 1 ��)�%� (Randomized controlled trail: RCT) 

�1����� 3 �-�ก\	���/� *	ก�	���*�"������-%���
ก-,#
'��',
 
ก	�%%ก3����*�"
%"#	��3$#/
#
ก	�&,#
 (Non-randomized controlled trail) 

�1����� 4 �-�ก\	���/� *	ก�	���*�"����Z�ก	�t(ก]	" %��-�� ��)%ก	�t(ก]	$��$	

/�+ 	��� 	 (Cohort study) ��
ก	�%%ก3����*�"%"#	�� 
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)������� 2.1 ����$#����ก������������ก !"���ก23!$#��5���ก-��89�!�#:��!-<#��#�!=#��! 

(Melnyk & Fineout-Overholt, 2005) ().#) 

�������5�.�����#Q�# -��.����5�$#����ก������������ก ! 

�1����� 5 �-�ก\	���/� *	กก	���������2ก��
%"#	���Z��1��+%��	���*�"����
���"	" ��)%�	���*�"����',20	� (Systematic review of descriptive and 
qualitative studies) 

�1����� 6 �-�ก\	���/� *	ก�	���*�"���"�����Z��	���*�"�������"	"��)%�	���*�"����
',20	� (Descriptive and qualitative studies) 

�1����� 7 �-�ก\	���/� *	ก�� ���"��	���ก-,#
���	�����	1 3-1/��)% �	"�	�*	ก
'21ก��
ก	��� ���',2�, �̂���	1��)�%� O(��*����Z�-�	���&,�� 	" ��ก�2��
/
#
�	���*�"�����������
	23-1����',20	������+ %����J (Opinion of 
authorities and/ or report of expert committees) 
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����� 3 

��ก
��
����ก
� 
 
 

3.1 ��ก
��
����ก
������� 
ก	���	����ก	����������ก�	����������ก ! �	ก�	�"�#
$��	�#%��ก��#��ก�!&��ก	�

���������'
�# (�����ก�	����������ก !�%)�"�	�ก*+!,	
ก�	���-�����#�,����	��� 100 ���)#� ���##ก
��	��� 60 ���)#� ���)#��	ก��/����ก�	����������ก ! �%)
%�01	������'2# ก�32
,��#'2	��%)45ก 	-��$��6�'
#3��,���,3 �������	
�2	���)#7�##'$2�����,)�	 ��/��	�����'&�� Pilot study (
2
%��'��	��A�	��7�,� 
������#���ก�	����������ก !�%)�ก%)'�"�#�ก����,73������!"#�ก	�45ก 	�%���	��� 40 ���)#� C�'
%
�����"#����ก�	����������ก !����� 1 ���ก�	��	กก	�������	�����'#'2	���/����� 
(Systematic review) ���#�����	��!#N�
	* (Meta-analysis) "#��	�����'�������#��%)
%ก	��32
&��
%
ก�32
����3
�����
���	��� 8 ���)#� ���ก�	����������ก !����� 2 ���ก�	��	ก�	�����'�������#��%)

%ก	��32
&��
%ก�32
����3
�%)
%ก	�##ก&������'#'2	��% #'2	���#' 1 ���)#� (Randomized controlled 
trial: RCT) ��	��� 14 ���)#� ���ก�	����������ก !����� 3 ���ก�	��%)(���	ก�	�����'�������#��%)
%
ก�32
����3
 
%ก	�##ก&������'#'2	��%&,2(
2
%ก	��32
 (Non-randomized controlled trial) ��	��� 7 
���)#� ���ก�	����������ก !����� 4 ��/����ก�	��%)(���	ก�	�����'�%)��/�ก	�45ก 	'�#����� ���#
ก	�45ก 	,��,	
(�"�	����	 (Cohort study) �%)
%ก	�##ก&������'#'2	��% ��	��� 2 ���)#� ���ก�	�
���������ก !����� 5 ���ก�	��%)(���	กก	���������*ก��
#'2	���/�����"#��	�����'����
���'	' ���#�	�����'�����3*N	1 (Systematic review of descriptive and qualitative studies) ��	��� 
6  ���)#� ���ก�	����������ก !����� 6 ���ก�	��%)(���	ก�	�����'��%)'��%)��/��	�����'�������'	'���#
�	�����'�����3*N	1 (Descriptive and qualitative studies) ��	��� 1 ���)#� &�����ก�	����������ก !
����� 7 ���ก�	��%)(���	ก�$���%)'��	A-�ก�32
���	�%1�01	� &��/���# �	'�	��	ก�*�ก��
ก	�
�$�����3*�3b��01	� (Opinion of authorities and/ or report of expert committees) ��	��� 2 ���)#�     
��ก	����������ก�	����������ก !&������&��N	1�%) 3.1 
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�
�
�����ก
������� �
������� �
� �!��ก�
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��
   -  ���)#� 

Archsurg  journals  ��
  1  ���)#� 

��
   1   ���)#� 

HighWire 

��
   -  ���)#� 

BioMed Central 

  Cochrane review 

Lippincott Williams & Wilkins 

��
  10  ���)#� 

��
   -  ���)#� 

Science Direct 

Oxford journals ��
  2  ���)#� 

Pub Med 

��
  1  ���)#� 

    SAGE journals 

��
 16 ���)#� 

ELSEVIER 

Google scholar 

Medscape 

��
  2  ���)#� 

��
  -   ���)#� 

��
  3   ���)#� 

��
  3  ���)#� Springer 

Wiley Online Library ��
  1  ���)#� 

 

                
 

     Population               
    -  Abdominal surgery  
        patient                                         
    Intervention      

    -  Monitoring    
    -  Management 
    -  Treatment 
    -  Prevention 
    -  Therapeutic 
    -  Fluid balance therapeutic 
    - Fluid balance assessment 
    - Fluid management 
   Comparison 

            - 
   Outcome      
    -  Fluid imbalance/overload 
    -  Fluid dehydration 
    -  Fluid  depletion 
    -  Complication 
    -  Length of stay 
    -  Mortality rate 
    -  Morbidity 
   
     
 

     

:��;
<��� 3.1  :��#��ก
�������!��ก�
��"�#$�%��ก&' 
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�$�45ก 	(����	���ก�	����������ก !�%)(���	กก	����������� 40 ���)#� 
	����
�������
"#����ก�	����������ก ! &������
���3*N	1,	
�������	
�2	���)#7�#"#����ก�	����������ก !
,	
&�����"#� C1��,&����� (Polit & Beck, 2004) C�'�	'���#%'����&���-�,	�	������	��!
���ก�	����������ก !���&���-�,	�	��%) 3.1 
 
=
�
#��� 3.1 :��#!��ก�
��"�#$�%��ก&'���>���
กก
������� 

��	��� �	�"�#
$� ��)#���)#�/ ��)#�$�&,2� �$�&��"#�
���ก�	� 

����� 

1 Google 
scholar 

 

Abbas, S. M., & Hill, A. G.  (2008). 
Systematic review of the literature for the 
use of  Oesophageal  Doppler  monitor for 
fluid replacement in major abdominal 
surgery.  Anaesthesia, 63, 44v51. 

Systematic 
review of  

RCTs. 
 

1 

2 Science 
Direct 

 

Brandstrup, B. (2006). Fluid therapy for the 
surgical patient.  Best Practice & Research 

Clinical Anaesthesiology, 20(2), 265v283. 

Clinical 
practice 

guidelines. 

1 

3 PubMed Bungaard-Nielsen, M., Secher, N. H., & 
Kehlet, H. (2009). Liberaly vs. zrestrictivey 
perioperative fluid therapy v a critical 
assessment of the evidence. Acta 

Anaesthesiol Scand, 53, 843v851. 

Systemic 
review of 

randomized 
controlled 

trails. 

1 

4 Science 
Direct 

Lobo, D. N., Macafee, D. A. L., & Allison, 
S. P. (2006) How perioperative fluid 
balance influences postoperative outcomes. 
Best Practice & Research Clinical 

Anaesthesiology, 20(3), 439v455. 

Systematic 
review  

1 

5 PubMed Rahbari, N. N.,  Zimmermann, J. B., 
Schmidt, T., Koch, M., Weigand, M. A., & 
Weitz, J. (2009). Meta-analysis of standard, 
restrictive  

Systematic 
review of  

RCTs. 

1 
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��	��� �	�"�#
$� ��)#���)#�/ ��)#�$�&,2� �$�&��"#�
���ก�	� 

����� 

  and supplemental fluid administration in 
colorectal surgery. British Journal of 

Surgery, 96, 331v341. 

  

6 PubMed Srinivasa, S., Taylor, M. H. G., Sammour, T., 
Kahokehr, A. A., & Hill, A. G. (2011).  
Oesophageal doppler-guided fluid 
administration in colorectal surgery: critical 
appraisal of published clinical trials. Acta 

Anaesthesiol Scand, 55, 4-13. 

Systematic 
reviews of  

RCTs. 
 

1 

7 Google 
scholar 

The WHO Guidelines for Safe Surgery. 
(2008). 1rd, Printed in the United States of 
America. USA. 

Guidelines 1 

8 PubMed Varadhan, K. K., & Lobo, D. N.  (2010). A 
meta-analysis of randomised controlled trials 
of 
intravenous fluid therapy in major elective 
open abdominal surgery: getting the balance 
right.   
Proceedings of the Nutrition Society, 69, 
488v498. 

Systematic 
review of  

RCTs. 

1 

9 Wiley 
Online 
Library 

Abraham-Nordling, M., Hjern, M., Pollack, 
J., Prytz, M., Borg, T., & Kressner, U. 
(2012).  Randomized clinical trial of fluid 
restriction in colorectal surgery. British 

Journal of Surgery, 99, 186v191. 

A 
prospective 
randomized 
observer-
blinded 
single-

centre trial 

2 
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���ก�	� 

����� 

10 BioMed 
Central 

Benes, J., Chytra, I., Altmann, P., Hluchy, M., 
Kasal, E., & Svitak, R., et al. (2010). 
Intraoperative fluid optimization using stroke 
volume variation in high risk surgical 
patients: results of prospective randomized 
study. Critical Care 2010, 14:R118. 

Prospective, 
randomized, 

partially  
blinded, 
single-

center study 

2 

11 Lippincott 
Williams &  

Wilkins 

Brandstrup, B., Tonnesen, H., Beier-
Holgersen, R., Hjortso, E., Ording, H., & 
Lindorff-Larsen, K., et al. (2003).   Effects of 
intravenous fluid restriction on postoperative 
complications: Comparison of two perioperative 
fluid regimens: A randomized assessor-
blinded multicenter trial. Annuals of Surgery, 

238(5), 641-648. 

Randomized 
observer-
blinded 

multicenter 
trial. 

2 

12 PubMed Futier, E., Constantin, J. M., Petit, A., 
Chanques, G.,  Kwiatkowski, F., Flamein, R., 
& Slim, K., et al. (2010). Conservative vs 
restrictive individualized goal-directed fluid 
replacement strategy in major abdominal 
surgery. ARCH SURG, 145(12). 

A 
prospective  
randomized 

trial. 

2 

13 Lippincott 
Williams &  

Wilkins 

 Gan, T. J., Soppitt, A., Maroof,  M., El-
Moalem,  H., Robertson,  K. M., & Moretti, 
E., et al. (2002). Goal-directed intraoperative 
fluid administration reduces length of hospital 
stay after major surgery. Anesthesiology, 97, 
820v826. 

Prospective 
randomized 
controlled 

study. 

2 
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��	��� �	�"�#
$� ��)#���)#�/ ��)#�$�&,2� �$�&��"#�
���ก�	� 

����� 

14 Oxford 
journals 

Holte, K., Foss, N. B., Andersen, J., Valentiner, 
L., Lund, C., & Bie, P., et al.  (2007). Liberal or 
restrictive fluid administration in fast-track 
colonic surgery: a randomized, double-blind 
study. British Journal of Anaesthesia, 99 (4), 
500v508. 

High 
quality 

randomized  
trial. 

 

2 

15 Elsevier Inc. Hubner, M., Schafer, M., Demartines, N., 
Muller, S., Maurer, K., & Baulig, W., et al. 
(2010).  Impact of restrictive intravenous fluid 
replacement and combined epidural analgesia 
on perioperative volume balance and renal 
function within a Fast Track Program.  Journal 

of Surgical Research, 173, 68v74. 

A 
prospective 
randomized 

trial. 

2 

16 PubMed  Khoo, C. K., Vickery, C.K., Forsyth, N., 
Vinall, N. S., &  Eyre-Brook, I. A., (2007).  A 
prospective randomized controlled trial of 
multimodal perioperative management protocol 
in patients undergoing elective colorectal 
resection for cancer. Ann Surg, 245, 867v872. 

A 
prospective 
randomized 
controlled 

trail (RCT). 

2 

17 Google 
scholar 

 

Muller, S.,  Zalunardo, M. P., Hubner, M.,  
Clavien, P. A., Demartines, N., & the Zurich 
Fast Track Study Group. (2009). A Fast-Track 
program reduces complications and length of 
hospital stay after open colonic surgery. 
Gastroenterology, 136, 842v847. 

High 
quality 
single 

randomized 
trial. 

 

2 
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18 Google 
scholar 

Nisanevich, V., Felsenstein, I., Almogy, G., 
Weissman, C., Einav, S., &  Matot, I., et al. 
Effect of intraoperative fluid management on 
outcome after intraabdominal surgery.  
Anesthesiology, 103, 25v32. 

High quality   
randomized 

trial. 

2 

19 PubMed Noblett, S. E., Snowden, C. P., Shenton,  B. 
K., & Horgan,  A. F. (2006).  Randomized 
clinical trial assessing the effect of Doppler-
optimized fluid management on outcome 
after elective colorectal resection. British 

Journal of  Surgery, 93, 1069v1076. 

Prospectively 
double-blind 
randomized 
controlled 

trial. 

2 

20 PubMed Pearse, R., Dawson, D., Fawcett, J., Rhodes, 
A., Grounds, R. M., & Bennett, E. D. (2005). 
Early goal-directed therapy after major 
surgery reduces complications and duration 
of hospital stay. A randomised, controlled 
trial. Critical Care, 9,  R687-R693. 

A randomised 
controlled, 

partly blind, 
single-centre 

study 

2 

21 PubMed Vermeulen, H., Hofland, J., Legemate, D. A., 
& Ubbink, D. T., (2009). Intravenous fluid 
restriction after major abdominal surgery: a 
randomized blinded clinical trial, Retrieve  
from http://www.Trialsjournal.com/content/ 
10/1/50 

High quality 
randomized  

trial. 
 

2 

22 Oxford 
journals 

Wakeling, H. G.,  McFall, M. R., Jenkins, C. 
S., Woods, W. G. A.,  . Miles, W. F. A., & 
Barclay, G. R., et  al. (2005). Intraoperative 
oesophageal Doppler guided fluid  

Prospective 
controlled 

trial 
randomized. 

2 
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���ก�	� 

����� 

  management shortens postoperative hospital 
stay after major bowel surgery. British 

Journal of Anaesthesia, 95 (5), 634v642. 

  

23 Google 
scholar 

Boecxstaens, V., Deleyn, A-M., Stas, M., & 
De Wever, I. (2009). Prevention of  
postoperative pulmonary edema on the ward 
by application of a central venous pressure 
rule. The Open  Surgery Journal, 3, 1-8. 

A 
Retrospective 

study. 

3 

24 Springer Jabot, J., Teboul, J-L., Richard, C., & 
Monnet, X. (2009). Passive leg raising for 
predicting fluid responsiveness: importance 
of the postural change. Intensive Care Med, 

35, 85-90. 

A prospective 
study. 

 

3 

25 Springer Lamia, B., Ochagavia, A., Monnet, X., 
Chemla, D., Richard, C., & Teboul, J-L. 
(2007). Echocardiographic prediction of 
volume responsiveness in critically ill 
patients with spontaneously breathing 
activity. Intensive Care Med, 33, 1125v1132. 

Prospective 
observation 

study 
 

3 

26 PubMed MacKay, G., Fearon, K., McConnachie, A., 
Serpell, M. G., Molloy, R. G., & OyDwyer, P. 
J. (2006). Randomized clinical trial of the 
effect of postoperative intravenous fluid 
restriction on recovery after elective 
colorectal surgery. British Journal of 

Surgery, 93, 1469v1474. 

Non-
randomized 
controlled 

trial 

3 
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����� 

27 Google 
scholar 

 

Melis, M., Marcon, F., Masi, A., Sarpel, U., 
Miller, J., & Moore, H., et al. (2012). Effect of 
intra-operative fluid volume on peri-operative 
outcomes after pancreaticoduodenectomy for 
pancreatic adenocarcinoma. Journal of  

Surgical Oncology, 105, 81v84. 

A 
retrospective 

review. 

3 

28 Lippincott 
Williams 

&  
Wilkins 

Monnet, X., Rienzo, M., Osman, D., Anguel, 
N., Richard, C., & Pinsky, M. R. (2006). 
Passive leg raising predicts fluid responsiveness 
in the critically ill. Crit Care Med, 34(5), 1402-
1407. 

Prospective 
study and 

observational 
study. 

3 

29 Google 
scholar 

 

Vazquez, A. R., Masevicius, F. D., Giannoni1, 
R., Dubin, A. (2011). Fluids in the 
postoperative period: effects of lack of 
adjustment to body weight. Rev Bras Ter 

Intensiva. 23(2), 170-175. 

Prospective 
observational 

study. 
 

3 

30 Pub Med 

 

 

Walsh, S. R., Cook, E. J., Bentley, R., Farooq, 
N., Gardner-Thorpe, J., & Tang, T., et al. 
(2008). Perioperative fluid management: 
prospective audit. Int J Clin Pract, March 

2007, 62(3), 492v497. 

A prospective 4 

31 Pub Med 

 

Walsh, S. R., & Walsh, C. J. (2005). 
Intravenous fluid-associated morbidity in 
postoperative patients. Ann R Coll Surg Engl, 

87, 126v130. 

A prospective 4 
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32 Google 
scholar 

 

Bamboat, Z. M., & Bordeianou, L. (2009). 
Perioperative Fluid Management.  Clin Colon 

Rectal Surg, 22, 28v33. 

Systematic 
review of 
descriptive  

5 

33 Springer Grade, M., Quintel, M., & Ghadimi, B. M., 
(2011). Standard perioperative management in 
gastrointestinal surgery. Langenbecks Arch  

Surg, 396, 591v606. 

Systematic 
review of 
descriptive  

 
5 

34 Google 
scholar 

 

Kudnig, S. T., & Mama, K. (2003). Guidelines 
for perioperative fluid therapy. Compendium 

February 2003, 25(2), 102-111. 

Systematic 
review of 

descriptive 
and 

qualitative 
studies 

5 

35 Archsurg Luckey, A. E., &  Parsa, C. J. (2003). Fluid and 
electrolytes in the aged. ARCH SURG, 138, Oct, 
Retrieved April 1, 2012, www.archsurg.com at 
MAHIDOL UNIVERSITY.  

Systematic 
review of 
descriptive 

and 
qualitative 
studies.  

5 

36 PubMed Marik, P. E., Baram, M., & Vahid, B. (2012). 
Dose central venous pressure predict fluid 
responsiveness? A systematic review of the 
literature and the tale of seven mares. CHEST, 

13(1), 172-178. 

Systematic 
review of 
descriptive 

and 
qualitative 

studies. 

5 
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=
�
#��� 3.1 :��#!��ก�
��"�#$�%��ก&'���>���
กก
������� (=@�)  

��	��� �	�"�#
$� ��)#���)#�/ ��)#�$�&,2� �$�&��"#�
���ก�	� 

����� 

37 Google 
scholar 

 

Powell-Tuck, J., Gosling, P.,  Lobo, D.,  Allison, 
S., Carlson, G., & Gore, M., et al. (2009). 
Summary of the British consensus guidelines on 
intravenous fluid therapy for adult surgical 
patients (GIFTASUP)-for comment. JICS, 10(1), 
13-15. 

Systematic 
review of 

descriptive 
and 

qualitative 
studies 

5 

38 PubMed Singh, S., Kuschner, W. G., & Lighthall, G. 
(2011). Perioperative intravascular fluid  assessment 
and monitoring: A narrative review of established 
and emerging techniques. Anesthesiology 

Research and Practice, Volume 2011. 
doi:10.1155/2011/231493 

A narrative 
review. 

6 

39 Pub Med 

 

De Silva, A. N., Scibelli, T., Itobi, E., Austin, P.,  
Abu-Hilal, M, & Wootton, S. A. (2010).  
Symposium 3: Death by drowning improving 
peri-operative fluid management in a large 
teaching hospital: pragmatic studies on the 
effects of changing practice. Proceedings of the 

Nutrition Society (2010), 69, 499v507. 

Opinion of 
authorities 

and/ or 
report of 
expert 

committees 

7 

40 PubMed Pandey, C. K., & Singh, R. B. (2003). Fluid and 
electrolyte  disorder. Indian J. Anaesth, 47 (5), 
380-387. 
 

Opinion of 
authorities 

and/ or 
report of 
expert 

committees 

7 
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3.2 ก
�$�%�����CD;
<��#!��ก�
��"�#$�%��ก&' 
ก	�����
���3*N	1���ก�	����������ก !�ก%)'�ก��ก	����ก	��	����	-��$��6�'����

�2	,���2#���#����� 40 ���)#� ���ก#����' ���ก�	��	กก	�������	�����'#'2	���/����� ���#
�����	��!#N�
	*"#��	�����'�������#��%)
%ก	��32
&��
%ก�32
����3
 (����� 1) ���ก�	��	ก
�	�����'�������#��%)
%ก	��32
&��
%ก�32
����3
�%)
%ก	�##ก&������'#'2	��%#'2	���#' 1 ���)#�  
(����� 2) ���ก�	��%)(���	ก�	�����'�������#��%)
%ก�32
����3
 
%ก	�##ก&������'#'2	��%&,2(
2
%
ก	��32
 (����� 3) ���ก�	��%)(���	ก�	�����'�%)��/�ก	�45ก 	'�#����� ���#ก	�45ก 	,��,	
(�
"�	����	�%)
%ก	�##ก&������'#'2	��% (����� 4) ���ก�	��%)(���	กก	���������*ก��
#'2	���/�
����"#��	�����'�������'	' ���#�	�����'�����3*N	1 (����� 5) ���ก�	��%)(���	ก�	�����'��%)'��%)
��/��	�����'�������'	'���#�	�����'�����3*N	1 (����� 6) &�����ก�	��%)(���	ก�$���%)'��	A-�ก�32

���	�%1�01	� &��/���# �	'�	��	ก�*�ก��
ก	��$�����3*�3b��01	� (����� 7) C�'-���ก*+!ก	�
����
���3*N	1"#� C1��,&����� (Polit & Beck, 2004) ���ก#����' 3 ��	� (��&ก2 

1. � 
��������#ก��$E�!
�
#�����ก (Clinical relevance) �	กก	����������ก�	�
���������ก !1��2	���ก�	��%)������(��,��ก����A�	�%),�#�ก	�45ก 	&���#����#�ก����A�	�	�
�����ก�%),�#�ก	�&ก�(" ��/����ก�	����������ก !�%)(���	กก	�������	�����'#'2	���/����� ���#
�����	��!#N�
	*"#��	�����'�������#��%)
%ก	��32
&��
%ก�32
����3
 (Abbas & Hill, 2008; 
Brandstrup, 2006; Bungaard-Nielsen, Secher, & Kehlet, 2009; Lobo, Macafee, & Allison, 2006; 
Rahbari, Zimmermann, Schmidt, Koch, Weigand, & Weitz, 2009; Srinivasa, Taylor, Sammour, 
Kahokehr, & Hill, 2011; The WHO Guidelines for Safe Surgery, 2008; Varadhan & Lobo, 2010)  
���ก�	��	ก�	�����'�������#��%)
%ก	��32
&��
%ก�32
����3
�%)
%ก	�##ก&������'#'2	��%#'2	���#'  
1 ���)#� (Abraham-Nordling, Hjern, Pollack, Prytz, Borg, & Kressner, 2012; Benes et al., 2010; 
Brandstrup et al., 2003; Futier et al., 2010; Gan et al., 2002; Holte et al., 2007; Hubner et al., 2010; 
Khoo, Vickery, Forsyth, Vinall, &  Eyre-Brook, 2007; Muller, Zalunardo, Hubner, Clavien, 
Demartines, & the Zurich Fast Track Study Group, 2009; Nisanevich et al., 2005; Noblett, 
Snowden, Shenton, & Horgan,  2006; Pearse, Dawson, Fawcett, Rhodes, Grounds, & Bennett, 
2005; Vermeulen, Hofland, Legemate, & Ubbink, 2009; Wakeling, McFall, Jenkins, Woods, 
Miles, Barclay, & Fleming, 2005) ���ก�	��%)(���	ก�	�����'�������#��%)
%ก�32
����3
 
%ก	�
##ก&������'#'2	��%&,2(
2
%ก	��32
 (Boecxstaens, Deleyn, Stas, & De Wever, 2009; Jabot, Teboul, 
Richard, & Monnet, 2009; Lamia, Ochagavia, Monnet, Chemla, Richard, & Teboul, 2007; 
MacKay, Fearon, McConnachie, Serpell, Molloy, & OyDwyer, 2006; Melis et al., 2012; Monnet, 
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Rienzo, Osman, Anguel, Richard, & Pinsky, 2006; Vazquez, Masevicius, Giannoni1, Dubin, 2011) 
���ก�	��%)(���	ก�	�����'�%)��/�ก	�45ก 	'�#����� ���#ก	�45ก 	,��,	
(�"�	����	�%)
%ก	�
##ก&������'#'2	��% (Walsh et al., 2007; Walsh & Walsh, 2005) ���ก�	��%)(���	กก	������
���*ก��
#'2	���/�����"#��	�����'�������'	' ���#�	�����'�����3*N	1 (Bamboat & 
Bordeianou, 2009; Grade, Quintel, & Ghadimi, 2011; Kudnig & Mama, 2003; Luckey &  Parsa, 
2003; Marik, Baram, & Vahid, 2012; Powell-Tuck et al., 2009)  ���ก�	��%)(���	ก�	�����'��%)'��%)
��/��	�����'�������'	'���#�	�����'�����3*N	1 (Singh, Kuschner, & Lighthall, 2011) &��
���ก�	��%)(���	ก�$���%)'��	A-�ก�32
���	�%1�01	� &��/���# �	'�	��	ก�*�ก��
ก	��$�����3*�3b�
�01	� (De Silva, Scibelli, Itobi, Austin, Abu-Hilal, & Wootton, 2010; Pandey & Singh, 2003)  

���ก�	����������ก !�%)������(�������
��%�45ก 	�ก%)'�ก��ก	����ก	��	����	-��$��6�'
�����2	,���2#���#� �	�����'�	
	�7,#���,73������!"#��	�����'(��#'2	������� ก�32
����	ก��%)
45ก 	,��&���#����#�ก��ก�32
���	�
	'�%)ก�	��� ��# �$��6�'�2	,���2#���#�&������ C�'���ก�	�
���������ก !�%)������(���	��2��
	�	ก�	�����'�%)-�����%ก	�������	�����'�%)
%ก	�������#ก�	�����'
�������#��%)
%�3*N	1 �	�����'�%)
%ก	��32
����	ก��"�	ก	�45ก 	 
%��	
,��ก����,73������!�%)
45ก 	 (������1�!�%)7$ก,�#��2	���)#7�# �2�����ก�	����������ก !�	ก�	�����'�%)��/��	�����'�������#�
�2��-�A2��/��	�����'�%)�3*N	1 
%ก	��32
�$��6�'�"�	ก�32
����3
&��ก�32
���#�#'2	���/�����  
%
ก	�##ก&��"���,#�ก	�����'#'2	��% ก�	�����,73������!�%),�#�ก	�45ก 	 &��
%ก	�����
������1�!
ก	�45ก 	#'2	���#���3
,	
��,73������! ���ก�	����������ก !�	ก�	�����'�%)��/�ก	�45ก 	
'�#��������#ก	�45ก 	,��,	
(�"�	����	�%)
%ก	�##ก&������'#'2	��% �%)
32�-����	
��	��A"#�
����1�!�%)�ก��ก���$��6�' 
%ก	�ก�	����3*�
��,�"#�ก�32
,��#'2	��%)��	
	45ก 	 ก	����ก����	 ก	�
����3
,��&�� &��ก�	�������)#�
�#�%)��	
	-�� ��
75����ก�	����������ก !�%)(���	ก�	�����'����
���'	'���#�	�����'�����3*N	1 ���ก�	����������ก !�	ก�$���%)'��	A-�ก�32
���	�%1�01	�&��
�	'�	��	ก�*�ก��
ก	��$�����3*�3b��01	� 
%��	
��
	��
&���2	���)#7�#&���	
	�7��	
	
���'3ก,!-��-��	������ก(����2���%'�ก�� 

2. ก
���� 
�!�
F�"�#G
�=�' (Scientific merit) ���ก�	����������ก !�%)������(��
�����
� �������	ก�	�"�#
$��%)�2	���)#7�# �	�����'
%ก�	�����,73������!ก	�����'�%)������ C�'
�$�&���	�����'�	
	�7��	&�2���/������"#����ก�	����������ก !,	
�ก*+!ก	�����
���3*N	1
"#�C1��,&����� (Polit & Beck, 2004) ���ก�	����������ก !�%)
%�$�&����/��	�����'�������#�
%
ก	��#ก�3*�
��,�"#��$�7$ก���#� 
%ก	�����"�	���##ก#'2	������� ��
75�ก	��#ก���% ����)#�
�#�%)
-��-�ก	����#� ��ก	����#� ก	���3���ก	����#�&��"�#���#&�� ���ก�	����������ก !�%)
%
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�$�&���	�����'��/�&��ก	�������	�����'���#���*ก��
 ก�
%��	
�
	'�2	���)#7�# 
%��	

��
	��
&���#����#�ก����,73������!"#�ก	�����' �	
	�7��	
	����-��-�ก	����ก	��	����	-�
�$��6�'�����2	,���2#���#�(�� 

3. :� J�������%�
>$�"���ก
�$K���=� (Implementation potential) C�'1��	�*	-�
�������,2	�� ���ก#����' 

3.1 ก	���	�	�����'(�-��ก��ก�32
���	�
	'�%),�#�ก	�45ก 	 (Transferability 
of the finding) ���ก�	����������ก !�%)���#ก
	-��-�ก	���3��	&���	�ก	����ก	��	����	-��$��6�'
�%)�2	,���2#���#� ��/����ก�	��%)45ก 	-�ก�32
,��#'2	�,��ก��ก�32
,��#'2	��%)��	
	-���%)���ก	��2	,��
�2#���#�&������ �	ก��ก	�45ก 	&���75����%ก	�����
����%'�
�3����	  ก	��$&���ก 	1'	�	� 
&��ก	�����
������1�!����ก	����ก	� &���&,2�2	�����#ก��	(������,��	������ก�
�)#(����##'2	�(� 
ก�32
,��#'2	�����	ก�
%��	
���	'��5�ก�� �5�
%��	
��
	��
-�ก	���	���ก�	����������ก !�%)
������(��
	-��-��$��6�'ก�32
��%'�ก�� 

3.2 ��	
��/�(�(���%)����	(������,�-��7	�ก	�*!���� (Feasibility of 
implementation) 1'	�	�
%�����-�ก	������,��5)���/����	�#����"#�1'	�	� ���%ก	�(
2'32�'	ก
�����#� (
2��ก��ก	������,��$�&�����
 ��
75���ก *���2�'�	�
%�3��	ก��%)��%)'��	A&��
��	�	Aก	��01	��	����	'��5�ก�� ��	-���	
	�7��	���ก�	����������ก !
	���'3ก,!-��-�
��2�'�	�(��#'2	���
	��
 �	
	�7��	���ก�	����������ก !
	-���2�
ก���%
���	"	���	�%1 -�
ก	��$&�-��ก	���ก 	1'	�	��$��6�'�2	,���2#���#�&������  

3.3 ��	
�3�
�3� (Cost-benefit ratio) ก	���	(�-��ก���$��6�'(
2��	-���ก��
��	
��%)'� 
%���C'��!
	กก�2	ก	������,�-��$�&�����
 �	
	�7��	(����'3ก,!-��(�� C�'��	(�
��/�&���	�ก	����ก	��	����	-��$��6�'�2	,���2#���#� ����-���'�ก2#��2	,�� "*��2	,�� &������
�2	,�� 
%����	-��#�,�	ก	���%'�%��,����-�ก�32
�$��6�'�����2	,���2�'��#�ก��&����N	��&��ก��#�
�	กC�� �2�����
ก	�����,�� ����	�������#�C��1'	�	�&�����2	-���2	'-�ก	���ก 	1'	�	�  

C�'1'	�	�
%���	�#����-�ก	����	����� ����
�� &�����ก	��	����	(��,	
�%)ก�2	�
	"�	�,�� 
���%ก	�(
2'32�'	ก�����#� (
2��ก��ก	������,��$�&�����
  
 

 

3.3 ก
���#���
%!'!��ก�
��"�#$�%��ก&' 
ก	�������	��!���ก�	����������ก !�����
� �	
	�7&����	'���#%'�(��-�,	�	��%) 3.2
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��������	กก	������	������ก�	���������ก�� 
�	ก���ก�	����������ก����������
 �!�ก��"�ก��ก	����ก	�#	����	$�%&'����"�()�

ก	��'	&�� #	
	�*��	
	���+�	��� %��#�,���-�(!)�#�)%��ก	����ก	�#	����	$��.!�/�"�����'	&��
�')��!)�%����0� �!1�"��	%�ก�.!�/�"))ก��-� 3 ก�,'
 +3) ก�,'
�#��"� ก�,'
(	����	 ก�,'
���	�ก�� 1�"
�
ก�����ก	����&') ���� 

1. ก	������� (Assessment) +3) ก	�����
��4	��#
�,����	$��.!�/�"ก�,'
�#��"� ก�,'

(	����	 ก�,'
���	�ก�� ��"������'	&���')��!)�#	
	�*����
�� �!)"'	� � %��������
��4	��#
�,�
���	�
3�) � 1�"��5�$� $�!�+�3�)�
3))� �$�ก	�����
�� ก	�%����ก	�����
���63�)ก�	���(!)�����7�" 
�
	"+�	
�'	�#��"��ก��4	���#�"#
�,����	 ��3)
�4	���#�"#
�,����	%�!� %����-�����(	�#
�,� ��3)
�ก��#
�,��63�)��	 �#.'ก	����ก	�#	����	�����
	�#
 

2. %�&'ก	���(ก	� (Intervention) +3) ��5�ก	����ก	�#	����	$��.!�/�"ก�,'
�#��"� ก�,'
 (	�
���	 ก�,'
���	�ก�� ��"������'	&���')��!)���	)"'	� � 

3. ก	�������/� (Evaluation) +3) ก	�����
����ก	����ก	�#	����	$��.!�/�" ก�,'

�#��"� ก�,'
(	����	 ก�,'
���	�ก�� ��"������'	&���')��!)���	)"'	� � 
 
 

/4��5%6ก��7��'86� 
 

1. ก	�������/4��5%6ก��7��'86� (Assessment) 
ก	�����
���.!�/�"ก�,'
�#��"��#�"#
�,����	$���"������'	&�� #	
	�*%"ก))ก��-� 

�.!�/�"�#��"�(	����	 %���.!�/�"�#��"����	�ก�� $��.!�/�"�����'	&���')��!)�#	
	�*�ก�� �!&���%&'ก')��'	&�� 
��������8�&!)�
�ก	�����
��#
�,����	��-� 3 ��"��!�"ก�� +3) ก	�����
��&���%&'ก')��'	&�� ����'	�
�'	&�� %�������'	&�� �	ก#

&��	�()� Ernest Starling  �!)5��	"#
�,� Starling equilibrium  ��-�
���	ก%����� Starling ����ก���	กก	��+�3�)�"!	"()�#	����	%��&��*.ก��	���	"&'	�H ))ก�	ก����
��)���3)���-���()�#
�,�����'	�%����� Hydrostatic 4	"$���)���3)�����'�"���ก���$�!#	����	
�+�3�)�))ก ��	ก��)���3)�%��%����� Oncotic ����'�"�8����	�	ก��3�)�"3�)ก����(!	#.'��)���3)� #	�
���	$���)���3)��
3�)*.ก���ก))ก ��)ก������)���3)�%����3�)�"3�) ��ก����(!	#.'��)���3)��'	�
�	��	��������	���3)� #	����	�	�#'��#	
	�*ก����(!	#.'��)���3)� �!1�"&�� �
3�)�����#
�,�()�
%����� Hydrostatic %��%����� Oncotic ")
$�!#	����	����ก����(!	
	 �!  ���
	O+�	
�(!
(!�()�
#	����
�1
��ก,�(�	�$�P'$����	��3)� (Plasma) ��'� 1��&�� #	
	�*
�ก	������"�%��� �!�'	"�	ก
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ก	������"�%���()����
	O���	$���)���3)� $��	�&��(!	
�����+�	
�(!
(!�()�#	����#	
	�*
�+�3�)� �� �!)"'	�)�#�� ��'� ก�.1+# 1W���"
 %��".���" 
'(8��ก��ก	��+�3�)� ��()����	�	ก#'��
&'	�H $��'	�ก	" #	����
�1
��ก,�(�	�$�P' ��'� )���.
�� �X���"���
���&')ก	�%(Y�&��()���3)� 
(Clotting factors) �)� W
� #	�)	�	� %�� Immunoglobulins ������*.กก�ก�กY� �!$���)���3)���-�
���	ก63�����()��W����"3�)�,������)���3)� (Vascular endothelium) ������"ก�'	 Glycocalyx %��
�	�#'��()��')��'	�����'	��W��� (Intercellular cleft) ���	%��#	����
�(�	���Yก#	
	�*�+�3�)��'	� 
Glycocalyx %���W����"3�)�,������)���3)� �!)"'	�)�#�� #'��#	����
�1
��ก,�(�	�$�P'��
�ก	�
�+�3�)��'	� Glycocalyx %���W����"3�)�,������)���3)�+')�(!	�"	ก �63�)��ก�	�����+�	
���
+)��)"��))#1
&�ก (Colloid osmotic pressure) 4	"$���)���3)� #	�&'	�H����#	
	�*�+�3�)�
))ก�	ก��)���3)� �#.'�)ก������)���3)�1�"�'	� Glycocalyx ��-���
	�	ก%����� 
Hydrostatic %��%����� Oncotic ����ก��(8��&�)����	  ก	��'	&��
�����	$�!+�	
���+)��)"��
))#1
&�ก (Colloid osmotic pressure) ���� #	��&,�ก���	ก 1) ก	��6��
(8��()�ก	�ก�	W	������)�
��3)�b)"
�����	$�!���	�+�3�)�����	ก��)���3)� �"���')��'	�����'	��W��� 2) ก	� �!���#	����	
	ก
�ก��+�	
&!)�ก	� ก	�$�!#	����	ก�,'
+��#&)��)"����	$�!
�ก	�����()�+�	
���4	"$���)�
��3)� ���	�+�3�)�&���	ก4	"�)ก��)���3)��(!	#.'4	"$���)���3)� 3) ก	������"�%���()����
	O
���	4	"�)ก�W��� (Extracellular fluid volume: ECV) 4	"�����'	&�� ��	$�!+�	
���+)��)"��
))#1
&�ก (Colloid osmotic pressure) ���� #	��&,�ก���	ก�f)+�	กก	��#�"��3)� ก	� �!����	���Y�
%&' 
' �!���#	����	��%��  4) ก	������"�%���()�h)��1
����&)�#�)�&')ก	��'	&�� +3) 
�ก	�
�6��
(8��()�h)��1
�)��1�#�&)1�� (Aldosterone) %)�&�� �".��&�กh)��1
� (Antidiuretic) �����-
%)���1)���W���. (Renin-angiotensin II)  %���)�&��"���&��".��&�ก ��� ��� (Atrail natriuretic 
peptide) %��ก	�&)�#�)�()�h)��1
��
3�) �!���#	����	
	ก�ก�� +3) ��
�ก	�����()�
h)��1
�)��1�#�&)1�� (Aldosterone) %)�&�� �".��&�กh)��1
� (Antidiuretic) �����-%)���1)���
W���. (Renin-angiotensin II)  %��
�ก	��6��
(8��()��)�&��"���&��".��&�ก ��� ��� (Atrail natriuretic 
peptide) �	กก	������"�%���()������h)��1
�&	
���ก�'	�
	
�����	$�!
�ก	���ก��#
�,����	 +3) 
�ก��ก�����ก	��8����	%��1W���"
ก����(!	�W��� %��(��1�&�#�W�"
))ก�)ก�W��� (Holte, 
Sharrock, & Kehlet, 2002; Lobo, Macafee, & Allison, 2006; Rassam & Counsell, 2005)  

ก	�����
��4	��#
�,����	ก')�ก	��'	&�� #	
	�*����
�� �!�	กก	�W�ก�����&�ก	�
#.P�#�"���	����ก&�  (Johnson & Monkhouse, 2009) ก	�&����'	�ก	"�	�+����ก (Singh, Kuschner, 
& Lighthall, 2011) ��ก	�&����	��!)��w���&�ก	� ��'� +'	+�	
�(!
(!�()���3)� ������+
� 
1�&�#�W�"
 1W���"
 )���.
�� %��+��&���� (Nisanevich, Felsenstein, Almogy, Weissman, Einav, &  
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Matot et al., 2005) ��3)ก	�$�!ก	����+�	
�����)���3)���	#'��ก�	� (Central Venous Pressure) 
(Wakeling, McFall, Jenkins, Woods,  Miles, & Barclay, et al., 2005; Singh, Kuschner, & Lighthall, 
2011) ��-�&!� 4	���#�"#
�,����	���6��')"+3)4	��(	����	%��4	�����	�ก�� (Brandstrup, 2006) 

ก	���	%�ก�.!�/�"))ก��-�ก�,'
����#��"��ก��4	���#�"#
�,����	 +3) ก�,'
�#��"�(	����	%��
ก�,'
�#��"����	�ก�� $��.!�/�"�'	&���')��!)� 

/4��5%6ก��7�9'8�'86�:7�ก	��	(�;<	 

- �.!�/�"
�6"	5�#���4	6���ก')$�!�ก��ก	�#.P�#�"���	))ก�	ก�'	�ก	" ��'� 
)	���"� �#�"��3)� �!)��#�" 
��.���� 
�ก	�),�ก���$��	�����)	�	�&���%&'�	ก  � ��*8���	����ก 
�������	�)	�	� 
' �! ��3�))	�	� #.�)	", (Luckey &  Parsa, 2003;  Johnson & Monkhouse, 
2009; Lobo, Macafee, & Allison, 2006) 

- �.!�/�"���$�!"	���	"$�ก	��&��"
��	 #! 6��'	"	���	"��	"�������
�
����	$�!�ก��ก	�#.P�#�"���	))ก�	ก�'	�ก	" +3) "	���	"ก�,'
1W���"
|)&�|&
�����	$�!�ก�� 
Osmotic action ���	*.ก�.�W8
ก����(!	��	 #!���
	O
	ก ก��&,!�$�!�ก��ก	����&��()���	 #!��	$�!
),��	�����
(8��(��*'	"))ก
	 �!�'	"(8��%����	���
	ก ��	$�!#
�,����	
�ก	������"�%��� +3) ��	$�!

�4	��(	����	 ��
*8�ก	�#.P�#�"�ก�3)%�'���#�	+�P$��'	�ก	" �6�!)
ก�����	�!�" (Rostom et al., 
2006) 

- �.!�/�"���
�ก	�#.P�#�"���	$��'	�ก	"
	ก����ก&�$�����'	�ก	��'	&�� W8��
���ก)��!�" ก	�#.P�#�"��3)� ก	�#.P�#�"���	�	ก%���'	&��(8��)".'ก��(�	�()�%�� +3) #.P�#�" 2.1- 
32.2 
������&�/����1
� (Brandstrup, 2006) 

- �.!�/�"��� �!���ก	��'	&��%��7,ก�7����
�ก	�#.P�#�"���	
	กก�'	�.!�/�"���
�'	&��%�� 
'7,ก�7�� %���.!�/�"��� �!���ก	�#���!	��')��!)����#��"�&')ก	�#.P�#�"���	 �!��'�ก��  
(Brandstrup, 2006) 

- �.!�/�"���
�ก	�#.P�#�"���	
	ก����ก&�$���"������'	&�� ��)	�	�%��
���	�	��	ก��-����	�	� 
�)	ก	�����ก&������ก��ก	���	�	�()������	�����)	�	� ��'� ��-�
1�+
���Y� 
�ก	�&����3�)�,�%�� ก	�)	���"� ก	�#.P�#�"���	"')"�	กก	�$#'#	"���	"$�ก���6	�
)	�	� (Brandstrup, 2006) 

- �.!�/�"��� �!���ก	�����"#	����	�	���)���3)���	 
'�6�"�6)��3) 
'
#
�,�ก�����
	O#	����	���#.P�#�" (Brandstrup, 2006) 
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/4��5%6ก��7�9'8�'86�:7��;<	ก�� 
- �.!�/�"#.�)	", �.!�/�"1�+ & 1�+&')
 �!�') ��'� ��	��	����
�)	ก	���


���	)".'ก')� �.!�/�"��� �!���ก	�����"#	����	
	ก�ก�� �����ก')��'	&�� (O��'	&�� %�������'	&�� �.!�/�"
��� 
'�.!#8ก&�� (Brandstrup, 2006) �.!�/�"#.�)	",#'��$�P'���
	���ก	���ก�	&��$�1��6"	�	�
�ก��
�
�XP�	1W���"
$���3)�&��	&���%&'ก')�
	���ก	���ก�	 �	กก	��������	�)	�	���3) �!���#	�)	�	�
 
'�6�"�6) %���	กก	������"�%���()������h)��1
� )��1�#�&)1�� ��
�����	$�!�ก��#
�,����	
�ก����"������'	&�� (Luckey &  Parsa, 2003)   

- �.!�/�"#.�)	",���
�ก	�����"#	����	
	ก�ก�� � 
�4	�����	�ก��&���%&'ก')�
�'	&�� #'�����	$�!�ก��4	�����	�ก��$���"��'	&��%�������'	&��&	

	 (Brandstrup, 2006) �.!�/�"
#.�)	",�#��"�&')ก	��ก��4	��%��กW!)� ��'� ���	�'�
�)�4	"����ก	��'	&�� (Walsh, Cook, Bentley, 
Farooq, Gardner-Thorpe, & Tang et al., 2008) 

�.!�/�"ก�,'
�#��"����'	�����-�ก�,'
���6"	�	���	��-�&!)�$�!+�	
#�$� %��
$#'$�$�ก	�����
��4	��#
�,����	������������.!�/�" �!$�+�	
�.%��63�)+!��	�XP�	�#�"#
�,����	$�!
 �!&���%&'��"�����
&!� %��$�!ก	��.%�)"'	��6�"�6) %������'���� &�)����b�	�����&��&	
��-���"�
)"'	�&')��3�)���ก�'	�.!�/�"����&��/ |���&���(!	#.'4	���ก&� 
 

2. ก	���(ก	��	��;<	=�/4��5%6ก��7��'86� (Intervention)   
�.!�/�"���
�6"	5�#4	6��3)1�+�����	$�!�.!�/�"
�ก	�#.P�#�"���	))ก�	ก�'	� ก	"����ก&�

��3) 
'#	
	�*(��*'	"#	����	))ก�	ก�'	�ก	" �!�6�"�6)���ก)��!�" �.!�/�"#.�)	", (Smeltzer, 
Bare, Hinkle, & Cheever, 2010) �.!�/�"1�+ & 1�+���$� 1�+&')
 �!�') (��	��	�) ��3) �!���"	
(���X##	��)".'ก')�%�!� 
�)	ก	�+�3�� #!)	���"� �!)��#�" )')��6��" 
���5�ก	��w���&�$�ก	�$�!#	����	
%ก'�.!�/�"$�%&'����"�()�ก	��'	&�� +3) ก')��'	&�� (O��'	&�� %�������'	&�� 1�"%�'���-� 

- ����()�#	����	���$�! ��'� +��#&)��)"�� +)��)"�� #'�����ก)�()���3)� 
- ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
�#��"� ��	%�ก��-� 2 %���	��!�"ก�� +3) 

%���	���	ก�����
	O#	����	 %��%���	� 
'��	ก�����
	O#	����	 
1) ก	���(ก	��	��;<	ก7��/7	:�( 
����()�#	����	���$�!$��.!�/�"ก�,'
�#��"�ก')��'	&�� �.!�/�"ก�,'
���
�+�	
�#��"�$���"�

ก')��'	&��*!	�.!�/�"�.!#8ก&��#	
	�*�3�
���	 �!�	��	ก $�!�.!�/�"�3�
���	��%���	��	กก')� 1�"$�!�3�

#	����	"���	&	��#
+	��1� h���& 50.4 ก��
 �ก�3)1W���"
 8.8 
����1
� %�� 1�&�#�W�"
 12.4 

����1
� (Sugary drink) ���
	O 400 
������&� ���	����"�+3����ก')��'	&�� %����!	����'	&�� *!	�	ก
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 �!������	 
'�6�"�6)��3)�3�
���	 
' �!+��$�!���	��%���	�#	"���$#'�63�)$�!)	�	��	�ก���6	�
)	�	� %&'�	ก�.!�/�"
�6"	5�#4	6$������	�����)	�	��8�
�ก	�$�!#	����	��%���	���)���3)�
��	 1�"
�(!)6��	�O	$�ก	���3)ก����()�#	����	����4�+��#&)��)"�� ��3)#	����	����4�
+)��)"�� %��ก	� 
'&!)��&��"
��	 #!ก')��'	&�� (Holte, Foss, Andersen, Valentiner, Lund, & Bie, 
et al., 2007) 

1.1) ����()�#	����	���$�!$��.!�/�"ก�,'
�#��"�ก')��'	&�� 
1.1.1) #	����	����4�+��#&)��)"�����$�!�.!�/�"ก�,'
���
�

+�	
�#��"�$���"�ก')��'	&�� ��'� Ringer�s Lactate, Saline, 5% D/W (5% Dextrose in water), 5% 
D/N/2, 5% D/NSS �	กก	��8ก�	()�%��#&��|6��'	ก	�$�!#	����	���
�#'���#
()����	&	�
�������	���3)$�!�	���)���3)���	$���"�ก')��'	&����������	%��)	�	� ��	$�! 
'�ก��ก	�(	����	 
(Brandstrup, 2003)  

1.1.2) #	����	����4�+)��)"�����$�!$��.!�/�"ก�,'
���
�
+�	
�#��"�$���"�ก')��'	&�� ��'� )���.
�� (Albumin) Dextran, Gelatins,  Hydroxyethyl starch, 
Voluven ก	�$�!#	����	����4�+)��)"�� ��'� Albumin, Hydroxyethyl starch, Modified gelatin 
��3) Dextran  ��
����#��5�4	6$�ก	��8����	ก����(!	��)���3)�
	กก�'	#	����	����4� Isotonic 
crystalloid �
3�)����"����"���()�ก	�$�!#	����	����4�+)��)"������"����"�ก��+��#&)��)"�� 
$��.!�/�"
���Y���	 #!$�P'��"
$�!#	����	����4�+)��)"����-�&���8����	ก�����3)��ก�	#
�,����	 
(Bamboat & Bordeianou, 2009) %&'#	����	����4�+)��)"��
���&')ก	�%(Y�&��()���3)� ��	$�!�ก��
ก	�%6! �! (World Health Organization, 2008) �
3�)$�!#	����	����4�+)��)"��+����
�������$�
ก	�$�!$��.!�/�"���
��XP�	ก	���	�	�()� & �6�	�)	���	$�! &�#�"��!	����6��
(8�� (Grade, Quintel, & 
Ghadimi, 2011) 

1.2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
�#��"�ก')��'	&�� 
1.2.1) ��5�ก	�$�!#	����	&	
%���	���	ก�����
	O#	����	 

#	
	�*��	����ก	� �!��	"�.�%�� +3) 
- ก')��'	&��$�!#	����	  Ringer�s Lactate Solution 1 


������&�/���	���ก&�� 1 ก�1�ก��
/����1
�%�������	%��)	�	� (Muller, Zalunardo, Hubner, Clavien, 
Demartines, & the Zurich Fast Track Study Group, 2009)  

- �)ก�	ก��5�ก	�$�!#	����	&	
%���	���	ก�����
	O#	�
���	 (Restrictive Goal-Directed Fluid Therapy) ก')��'	&���.!�/�" 
'&!)��&��"
��	 #! $�!#	����	�
3�)
����
��)	�	�%�����	 #	����	���$�!+3) 5% D/NSS 1-1.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� $�!  
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Lactated Ringer Solution 6 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
�  (Futier, Constantin, Petit, 
Chanques, Kwiatkowski, & Flamein,  et al., 2010) 

- ก�,'
��	ก��#	����	 
'$�!#	����	�	���)���3)���	%&'$�! 
�3�
���	�	��	ก ก�O� 
'�����	%��)	�	� (Khoo, Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007; 
Holte, Foss, Andersen, Valentiner, Lund, & Bie et al., 2007) $��	����"�ก�� ก')��'	&�� 2-6 ����1
�
)�,P	&$�!�.!�/�"������	�	��	ก��3)$�!#	����	��%��&	
���
	O���#.P�#�"$���"�ก')��'	&��  
(Hubner et al., 2010)  ���
	O#	����	���$�!���
	O 5-10 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� 
(Bamboat  & Bordeianou, 2009) 

1.2.2) ��5�ก	�$�!#	����	%�� 
'��	ก����	ก��#	����	 +3) 
ก�,'
 
'��	ก��#	����	 ก	��&��"
�.!�/�"ก')��'	&��1�"�.!�/�"

#	
	�*�3�
)	�	�����1��&��#.� �! 
'��	ก�� (MacKay, Fearon, McConnachie, Serpell, Molloy, & 
O�Dwyer, 2006) ก')��'	&��$�!���
	O#	����	����4�+��#&)��)"�� 10 
������&�/���	���ก&�� 1 
ก�1�ก��
/����1
� (Holte, Foss, Andersen, Valentiner, Lund, & Bie et al., 2007) ��3)$�!#	����	�	�
��)���3)���	 +3) 5% D/N/2 1,000 
������&� �����	ก����
�����	%��)	�	���������"�+3� (Nisanevich 
et al., 2005) ���
	O#	����	���$�!+3) 10-15 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Bamboat  & 
Bordeianou, 2009) �X��,���#	����	����.!�/�" �!���(8��ก�����
	O�X##	�����))ก$�%&'������1
� 1�"
��	���	���ก&�� +�	
���1���& )�&�	ก	��&!�()����$� ���
	O()��#�"�	ก#	"���	" +'	h�1
1ก����

	$�!$�ก	�ก�	������
	O#	����	���$�!%ก'�.!�/�" (Bamboat  & Bordeianou, 2009) 

2) ก	���(ก	��	��;<	�>�/7	:�( 
2.1) ����()�#	����	���$�!$��.!�/�"ก�,'
�#��"�(O��'	&�� 

2.1.1) #	����	����4�+��#&)��)"�����$�!�.!�/�"ก�,'
���
�
+�	
�#��"�$�(O��'	&�� +3) Ringer�s Lactate �6�	�#	
	�*����"���
	O���	���#.P�#�" �$�(O�
�'	&�� �!�� (Gan et al., 2002; Hubner et al., 2010) ก	�$�!#	����	����4�+��#&)��)"�� ��'� 
Ringer�s Lactate, 0.9% NaCl $��.!�/�"�'	&��
���(!	��+�"��!)"�6�	�))ก��5��#��� %���	+	*.ก 
(World Health Organization, 2008) 

#	����	����4�+��#&)��)"�����$�!#'��
	ก��-� Normal 
saline %��6��'	�'�"��4	��%��กW!)�%������"����	ก	��)�1��6"	�	� +3) �.!�/�"$�ก�,'

�#��"��#�"#
�,����	���ก��4	��%��กW!)����� 59% (Varadhan & Lobo, 2010) ก	�$�!#	����	���
�
#'�����ก)�()��ก�3)1W���"
$�����'	��'	&����
���&')ก�����ก	� Renin - Angiotension 
pathway ��!	���()�#	����	���
�#'�����ก)�()��ก�3)1W���"
 +3)��ก�	�����()�%����� Oncotic 
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$���)���3)� �8�
�ก	�%����	�ก��"�ก��ก	�$�!#	����	����4� Iso-osmotic crystalloid $���"��'	&�� 
(Bamboat  & Bordeianou, 2009)  

2.1.2) #	����	����4�+)��)"�����$�!$��.!�/�"ก�,'
���
�
+�	
�#��"�$�(O��'	&�� +3) 6% Hydroxyethyl starch �6�	�
���&')ก	��6��
(8��)"'	�
���"#�	+�P�	�
#*�&�()����
	O��3)����))ก�	ก���$�$� 1 �	�� $��'��#���#,�ก	��'	&�� (Srinivasa, Taylor, 
Sammour, Kahokehr, & Hill, 2010; Gan et al., 2002)   

2.2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
�#��"�(O��'	&�� 
2.2.1) ��5�ก	�$�!#	����	&	
%���	���	ก�����
	O#	����	 +3) 
- ����
$�!#	����	�����	ก����
�
"	#�� 30-45 �	�� (O�

�'	&��$�! Ringer�s Lactate 1 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� $�!#	����	����4�+��#&)�
�)"�����
	O 
'�ก�� 5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� ���ก����"�ก	�$�!#	����	��Y�H %��
��	���
	ก�ก�� (Hubner et al., 2010)    

- (O��'	&��ก�,'
��	ก��#	����	 $�!���
	O#	����	)".'��� 1,500 

������&� *!	�	ก
�ก	�#.P�#�"��3)����
	O 500 
������&� (Khoo, Vickery, Forsyth, Vinall, &  
Eyre-Brook, 2007) 

- $���"��'	&��$�!���
	O#	����	 5 
������&�/���	���ก&�� 1 
ก�1�ก��
/����1
� #	
	�*$�!"	ก��&,!�+�	
���1���& �!�	ก+'	 Mean arterial pressure �!)"ก�'	 60 

�����
&���)� �X##	��))ก�!)"ก�'	 0.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Muller, 
Zalunardo, Hubner, Clavien, Demartines, & the Zurich Fast Track Study Group, 2009)  

- $�!#	����	����4�+��#&)��)"�����
	O 7 
������&�/
���	���ก&�� 1 ก�1�ก��
/����1
��
3�)����
�'	&��$�����1
�%�ก ����1
�������3)$�! 5 
������&�/���	���ก&��    
1 ก�1�ก��
/����1
� %��$�!#	����	����4�+)��)"��+3) Voluven 7 
������&�/���	���ก&�� 1 ก�1�ก��
/
����1
� (Holte, Foss, Andersen, Valentiner, Lund, & Bie et al., 2007) 

2.2.2) ��5�ก	�$�!#	����	%�� 
'��	ก�����
	O#	����	 +3) 
- ก�,'
 
'��	ก��#	����	(O��'	&�� $�!#	����	���
	O 125 


������&�/����1
� ��3)$�!#	����	 �!�ก&� (Khoo, Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007) 
��3)(O��'	&��$�!#	����	����4�+��#&)��)"�� 18 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� %�� 
Voluven 7 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
�  (Holte, Foss, Andersen, Valentiner, Lund, & 
Bie et al., 2007) 
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3) ก	���(ก	��	��;<	����/7	:�( 
3.1) ����()�#	����	���$�!$��.!�/�"ก�,'
�#��"������'	&��  

3.1.1) #	����	����4�+��#&)��)"�����$�!�.!�/�"ก�,'
���
�
+�	
�#��"�$���"������'	&�� +3) $�!#	����	���
�#'���#
()����	&	�%���ก�3)%�' ���
	O 2.5 ��&�/
��� �'�
ก��ก	�$#'#	"�63�)���+�	
�����)���3)���	#'��ก�	� (Central venous pressure) 
(Boecxstaens et al., 2009) ก	�$�!#	����	���� Hypotonic $����
	O
	ก%ก'�.!�/�"#.�)	", ����$���"�
ก')��'	&�� (O��'	&�� %�������'	&��)	���	$�!�ก��)��&�	"%ก'�.!�/�" �! +3) ��	$�!�ก��4	��1W���"

$���3)�&��	 ก	������"�%���()������1W���"
$���3)� 1 
����1
�/��&� 
�����	$�!�ก�����	�ก����3)
(	����	 �!*8� 280 
������&� $��.!�/�"�	"�.!$�P'���)	", 
'
	ก���
����	���ก&�� 70 ก�1�ก��
 %���.!�/�"
�P�����)	", 
'
	ก���
����	���ก&�� 48 ก�1�ก��
 *!	�����()�1W���"
&��	ก�'	 120 
����1
� ����	$�!�ก��
#
)���
���	$��.!�/�"#.�)	", (Lobo, Macafee, & Allison, 2006) �8�+�����ก����"�$�ก	�$�!��3)
��
��������
3�)��	#	����	
	$�!%ก'�.!�/�"#.�)	", 

3.1.2) ก	�$�!#	����	����4�+)��)"��%ก'�.!�/�"$���"�
�����'	&���'�"$�!
����
	O��3)����))ก�	ก���$�$� 1 �	��
	กก�'	ก	�$�!#	����	����4�+��#&)�
�)"�� %��
�ก	�(�#'�))กW������ก�'	 �6�	�#	
	�*+��+,
����ก	� �����"�1���& (Abbas & 
Hill, 2008) 

3.2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
�#��"������'	&�� 
3.2.1) ��5�ก	�$�!#	����	&	
%���	���	ก�����
	O#	����	 +3) 
- $���"������'	&�� 
'$�!#	����	  �
3�)ก��� �"���)�.!�/�"

$�!�.!�/�" �!���#	����	#	�)	�	�����"�	��	ก1�"��Y��!�"ก	�$�!�3�
���	1��&�� + ���	 600 
������&� 
�� �!#'���#
 1 ��&��3�
 �	ก 
'
�(!)�!	
 ��'� +�	
���1���&&��	ก�'	 90 
�����
&���)� �����	ก
�������+�	
���1���&W��	 2 +���� �����'	&�������� 1 ��	#	"#���X##	��))ก $�!�������	�)	�	�
����$# %�����	�#
1��&�� �3�
���	 �!����� 2-2.5 ��&� �����'	&�������� 2 ��	#	"$�!"	�����O#��
����))ก $�!�3�
���	%���������	�)	�	� �!�ก&� (Holte, Foss, Andersen, Valentiner, Lund, Bie, &  
Kehlet, 2007) �����'	&��$�!�3�
���	�	��	กก�O� 
'�����	%��)	�	� ����
$�!�������	�)	�	�1�" �
�63�)ก��&,!�ก	���	�	�()���	 #! (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007) 

- ก�,'
��	ก�����
	O#	����	$�!#	����	�����'	&������4�
+��#&)��)"�����
	O 1.5 ��&�/��� +3) +3) 0.9% NSS 1,000 
������&� %�� 5% D/W 500 
������&� 
(Vermeulen, Hofland, Legemate,  & Ubbink, 2009) �����'	&�� 1 ����",�$�!#	����	 %��#	
	�*$�!
"	ก��&,!�+�	
���1���& �!�	ก+'	 Mean arterial pressure �!)"ก�'	 60 
�����
&���)� �X##	��
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))ก�!)"ก�'	 0.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Muller, Zalunardo, Hubner, Clavien, 
Demartines, & the Zurich Fast Track Study Group, 2009)  

�������#�"����ก��(8���	กก	����ก	�#	����	&	
%���	�ก	�
��	ก��#	����	�	กก	������ �8�#�,� �!������ 

- ���('���ก	��<	ก�(�	��;<	 
�	กก	��8ก�	��	"ก	��8ก�	6��'	 ก	���	ก��#	����	��	

$�!����65������'	&��$��.!�/�"����'	&�������	�����)	�	���(8�� +3) 6��'	ก	��+�3�)� ��ก	�|���&��
()���	 #!�����'	&����Y� ก	��ก��4	��%��กW!)� +3) ก	��ก��%��%"ก 
��)"����/)�ก�#�()�%���'	&��
�!)"ก�'	 (Nisanevich  et al., 2005; Rahbari, Zimmermann, Schmidt, Koch, Weigand, & Weitz, 
2009) �	กก	��8ก�	()�h����)��%��+O� $��.!�/�"�.!$�P'�����	�'	&��
���Y���	 #!$�P' ��	��� 156  
+� 6�)�&�	ก	��ก��4	��%��กW!)�$�ก�,'
��	ก��#	����	 (Fast Track group) 10% �!)"ก�'	ก�,'
 
'
��	ก��#	����	 (Standard Care group) 34% )"'	�
���"#�	+�P�	�#*�&� (P = 0.002) �)ก�	ก���"��6��'	
��"����	ก	��)�1��6"	�	�$�ก�,'
��	ก��#	����	 (5 ���) �!)"ก�'	ก�,'
 
'��	ก��#	����	 (9 ���)     
(P < 0.0001) (Hubner et al., 2010) W8��#)�+�!)�ก��ก	��8ก�	()�+. ��+�+��� |)��W��  ���� %��     
 )����.f+ 6��'	��"����	�)�1��6"	�	������'	&������'	�ก�,'
��	ก��#	����	 (5 ���) �!)"ก�'	ก�,'

 
'��	ก��#	����	 (7 ���) )"'	�
���"#�	+�P�	�#*�&� (P<0.001) (Khoo, Vickery, Forsyth, Vinall,  &  
Eyre-Brook, 2007) ก	�$�!#	����	ก')��'	&�� 
'#	
	�*�'�"��ก	��ก��+�	
���1���&&��	 %&')	���	
$�!�ก��4	�����	�ก�� #	����	���$�!�63�)��ก�	#
�,����	 
'$�'�63�)��	$�!���
	O���	#
�,�ก�����
	O���	���
#.P�#�"(O��'	&�� (Brandstrup, 2003) )�&�	ก	��#�"����&����)"'	�
���"#�	+�P�	�#*�&�$�ก�,'
�.!�/�"
�����'	&�����
�ก	���	ก��#	����	 (P = 0.005) �.!�/�"
�����65�������
3�)
�ก	���	ก��#	����	$��'���'	&��%��
�����'	&�� %�� 
'
�+�	
%&ก&'	�ก��()�)�&�	ก	��#�"����&�	ก��$�!#	����	�'�������'	&�� $�ก�,'

��	ก��#	����	 (Rahbari, Zimmermann, Schmidt, Koch, Weigand,  & Weitz, 2009) %���	กก	��8ก�	
()�%�
1�!�%���)�� ���� $��.!�/�"
���Y���	 #!$�P'����'	&�����$�! Fast track post operative 
protocol ���
�ก	���	ก��#	����	(O��'	&�� +3) �!���#	����	 1.6 ��&� ����"����"�ก��ก�,'
 
'��	ก��#	�
���	+3) �!���#	����	 5 ��&� 6��'	ก�,'
��	ก��#	����	
�ก	�ก���
	��	��!	���()��)���ก�'	 %���ก��
4	��%��กW!)������'	&���!)"ก�'	 (Bamboat & Bordeianou, 2009) 

- ����'6���ก	��<	ก�(�	��;<	 
ก	��ก��4	��%��กW!)� +3)$�ก�,'
��	ก��#	���� 	6�

4	��%��กW!)� 56% 
	กก�'	ก�,'
 
'��	ก��#	����	 36% (P<.007) 1�"4	��%��กW!)����6�
���ก)� ��!�" ก	��ก��%��%"ก 
��)"����/)�ก�#� W8��6�$�ก�,'
��	ก��#	����	 (33%) 
	กก�'	ก�,'
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'��	ก��#	����	 (12%) )"'	�
���"#�	+�P�	�#*�&� (P=.03) (Futier, et al., 2010) ก	�&����3�)$�ก��%#
1���&�����'	&�� ก�,'
��	ก��#	����	
�ก	�&����3�)$�ก��%#1���& (44%) 
	กก�'	ก�,'
 
'��	ก��#	����	 
(15%) )"'	�
���"#�	+�P�	�#*�&� (P=.007) (Futier et al., 2010) ก�,'
��	ก��#	����	6�),��&�ก	�O��ก��
+�	
�+��"� (17%) 
	กก�'	ก�,'
 
'��	ก��#	����	)"'	�
���"#�	+�P�	�#*�&� (P=.04) (Futier et al., 
2010) �	กก	��8ก�	()�%
+�+�� �|�"�)� %
++)��	��� �W)���6� %��1)����")�� 6��'	ก	���	ก��
#	����	%�����
	O1W���"
�����'	&���')��!)�$��.!�/�"
���Y���	 #!$�P'%����	����ก  
'#	
	�*
�'�"����"����	ก	��)�1��6"	�	������'	&�� (MacKay, Fearon, McConnachie,  Serpell, 
Molloy, & O�Dwyer, 2006) %��6��'	ก	�ก���
	���ก	���ก�	&��$�1��6"	�	�W��	$�ก�,'
��	ก��
#	����	
	กก�'	ก�,'
 
'��	ก��#	����	 (Khoo, Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007)  

3.2.2) ��5�ก	�$�!#	����	%�� 
'��	ก�����
	O#	����	 +3) 
- ก�,'
 
'��	ก��#	����	$�!#	����	����4�+��#&)��)"��

���
	O 2.5 ��&�/��� +3) 0.9% NSS 1,500 
������&�%�� 5% D/W 1,000 
������&� $���"������'	&�� 
(Vermeulen, Hofland, Legemate, & Ubbink, 2009) ��3)�����'	&��$�!#	����	 Ringer�s Lactate 
Solution 2,000 
������&� &��&')ก�� 3 ��� (Muller, Zalunardo, Hubner, Clavien, Demartines, & the 
Zurich Fast Track Study Group, 2009)   

- ���('���ก	�?�7�<	ก�(�	��;<	 
ก	��8ก�	()���)��
�����%��+O� $��.!�/�"�.!$�P'����'	&��

�')��!)� ��	��� 62 +� 6��'	ก	��ก��4	��%��กW!)�����,�%��
�+�	
%&ก&'	�ก��)"'	�
���"#�	+�P
�	�#*�&� +3) ก�,'
$�!#	����	&	

	&��	�#	ก�6�)	ก	�%��กW!)�����,�%���!)"ก�'	ก�,'
��	ก��
���
	O#	����	 4	��%��กW!)����6� +3) 
�+�	
����ก&�()����$� 
��)"����()�)��"�����
�ก	�&��&') 
%���#�"����& (Vermeulen, Hofland, Legemate, & Ubbink, 2009) ก	��8ก�	()�%�
1�f�%��
�)�� ����"�6��'	ก	� 
'��	ก��#	����	
�����ก���.!�/�"����'	&����	 #!$���3�)�()����� �����"���3)� 
+�	
���1���& ��	����X##	�����))ก(O��'	&�� (Bamboat & Bordeianou, 2009) 

)"'	� �กY&	
#�	����4	��%��กW!)���� 
'�,�%�� �	ก
ก	��8ก�	()���)��
����� %��+O� 6��'	$��.!�/�"��� �!���#	����	&	

	&��	�#	ก�%��ก�,'
��	ก��
���
	O#	����	 
'
�+�	
%&ก&'	�ก���	�#*�&�()�4	��%��กW!)���� 
'�,�%�� ���ก)��!�" &����3�)
���%���'	&�� %��%"ก �#�"��3)� +�	
����ก&��ก��"�ก��ก	��	"$� ���
��3)�),�&�� ��-�&!� (Vermeulen, 
Hofland, Legemate, & Ubbink, 2009)  
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- ����'6���ก	�?�7�<	ก�(�	��;<	  
ก	��8ก�	()��������#	 ��"���)�� %W

���� +	1h�+)�� 

%��h���� $��.!�/�"�.!$�P'����'	&��
���Y���	 #!$�P'%����0��')��!)� ��	��� 457 +� 6��'	ก�,'
��� 
'
��	ก��#	����	�ก��4	��%��กW!)� ��'� +�	
����ก&�()�#
�,����	%���ก�3)%�' ก	��	"()�%���'	&��
�!	
	กก�'	 %��4	��%��กW!)�����ก��(8��#�
6��5�ก��ก	�$�!#	����	 (Srinivasa, Taylor, Sammour, 
Kahokehr, & Hill, 2010)  

3.3) ก	����ก	�)	ก	�)3��H ���)	����ก��"�(!)�ก��ก	����ก	�#	����	  �!%ก'  
- ก	����ก	�)	ก	����  �6�	�)	ก	����#'���$�!�.!�/�"

�����$�ก	�|���|.#4	6%���+�3�)� �� W8��#'���ก����&')ก	�ก��&,!�ก	���	�	�()�ก���6	�
)	�	�%����	 #!ก���
	��	�	� �!�!	 ��	$�!�.!�/�"&!)������	%��)	�	��	��	ก�	�(8�� %��&!)�
68��6	ก	� �!���#	����	�	���)���3)���	��-����	�	��63�)����"/ ��%��/ ��ก�	#
�,����	$�
�'	�ก	" �������ก	����ก	�)	ก	�������
����#��5�4	6�8���-�#'����8�����
�+�	
#�	+�P$�ก	����ก	�
#	����	�.!�/�"�����'	&�� 1�"ก	�$#'#	"�63�)$�!"	%ก!����	� (#������ %������
$�!"	%ก!��� 45-60 
�	��ก')�ก	���
���'	&�� *)�#	"$�!"	�	� (#������ �����'	&�������� 2 �����	ก����$�!"	%ก!���
6	�	�W&	
)��	��	ก(�	� 1 ก��
��	��� 4 +����/��� �	ก$�!"	%ก!����	� (#������ 
' �!����
�'	&�����%�ก $�!"	
)��|���	���)���3)���	��%��  (Hubner et al., 2010; Muller et al., 2009)  

$#'#	"�	��')�����'	�ก���.ก#�������'��)ก�63�)$�!"	%ก!
��� ��3))	�$�!�	���)���3)���	ก�O����#	"���$#'�	� (#������$�!�	� 
' �! $�!"	%ก!���ก�,'
 
Narcotic ��-���"����	 48 ����1
� �����'	&�� �����	ก����$�!"	6	�	�W&	
)� %�� Ibuprofen 1�"
$�!"	�,ก 6 ����1
� �63�)$�!�.!�/�"#	
	�*�+�3�)� ���'	�ก	" �!��Y�&���%&'+3�����'	&�� %������	#	"
�X##	��))ก�����'	&�� 24 ����1
�$��.!�/�"�'	&����	 #!%�� 72 ����1
������'	&����	����ก (Khoo, 
Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)  

)	ก	����
�����	$�!�.!�/�" 
'�+�3�)� �� %��
�#'��$�
ก	�b�ก�	"$� ก	��������	�)	�	� ก	�$�!"	%ก!������ 
'
�#'���#
()� Opioid #	
	�*��ก	�
�ก��4	����	 #! 
'�+�3�)� �������'	&�� (Paralytic ileus) (Grade,  Quintel,  & Ghadimi, 2011) ��3)
ก	�$#'#	"$�!"	%ก!���ก�,'
"	�	�	� (#������ (Bupivacaine (0.5%) 9 
������&� �#
ก��  
Methadone (0.2%) 7 
������&� ���
	O 60-80 
������&�/ 24 ����1
� ��*8������'	&�� 3 ��� 
(Nisanevich et al., 2005) ��3)ก	�$�!"	�	�����'	&�� Bupivacaine (0.125%) �#
ก�� Fentanyl (2.5 
 
1+�ก��
/
������&�) �	�#	"���$#'�	� (#������  �
3�)��	#	"���$�!"	�	� (#������))ก �����"�"	
%ก!�����-�6	�	�W&	
)��������	��	��	ก+������ 1 ก��
 ����� 4 +���� (Vermeulen, Hofland, 
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Legemate, & Ubbink, 2009) �.%�$�!"	%ก!����	�#	"���$#'�	� (#������ ���� 48 ����1
�$�!"	%ก!
��������������	�  (Noblett et al. 2006)  

- ก	�����	��)��!�"ก	�b�ก�	"$��(!	))ก�8กH "	�H 
��3)ก	��.� Triflo �63�)$�!�)�("	"&�� �63�)��)�ก��ก	��ก��4	��%��กW!)��	ก�)������
"	�'	&�� 

�(!)%����	�'	 
'+��$#'#	"���	"�	กก���6	�)	�	� (Nasogastric tube) (Grade, Quintel, & 
Ghadimi, 2011)  

- ���*)��') %��#	"���	"&'	�H ���$�!$�ก	����	"()�
�#�" ��3)���	))ก�	ก�'	�ก	"�63�)��ก	�#.P�#�"���	))ก�	ก�'	�ก	" %��ก	�$#'#	"���	"�	ก
ก���6	�)	�	� (Nasogastric tube) +��$#'�
3�)
����
	O���	"')"�ก��ก�'	 100 
������&�/��� �'������
�'	&�� �)ก�	ก���ก	�$#'#	"���	"&'	�H ��	$�!�.!�/�"��	ก��ก	��+�3�)� ���'	�ก	" ��3)�63�)$�!$�ก	�
����
��+�	
����ก&� +�	
�#��"�&'	�H �����'	&�� ��'� ก	��#�"��3)���'	���� (Grade, Quintel, & 
Ghadimi, 2011)  

- ก	�&��&	
����
��4	��%��กW!)�&'	�H 1�"��Y�$�
��"� 3 ���%�ก�����'	&�� 1�"ก	�����8ก�����
	O#	����	��� �!��� ���	���ก&�� +�	
�(!
(!�()�
))กW����$��'	�ก	" +�	
�(!
(!�()���3)� ก	�&����	+'	1�&�#�W�"
 1W���"
 )���.
�� %��        
+��&���� $����%�ก1�"ก	�&���$�����1
���� 4, 8 %�� 24 ����1
������'	&�� ��
�ก	�&���+�3�� ||�	
���$� �)� W
�����ก��"�ก�����$� (Cardiac enzymes) �
3�)
�)	ก	�%#���	�+����ก ������8กก	�����

�	"�
+����%�ก ก	�(��*'	"),��	�� (Nisanevich et al., 2005; Benes, Chytra, Altmann, Hluchy, 
Kasal, & Svitak et al., 2010) 
 

3. ก	�������/���@&�����ก	���(ก	� (Evaluation) +3) ก	�����
����ก	����ก	�
#	����	$��.!�/�"ก�,'
�#��"���	)"'	� � 

ก	�&��&	
����
����(O�%������$�!#	����	��-�#�����	��-� %����-����	����#�	+�P
���6"	�	�&!)�$#'$�
	ก�6�	��'�"$�!+!��	4	��%��กW!)��	กก	����ก	�#	����	 �! 1�"�76	�
�.!�/�"ก�,'
�#��"�������ก��ก	��#�"#
�,����	 &�����������&!)��b�	������63�)ก	�&��&	
����
������'	�$�!
#	����	$��.!�/�"ก�,'
�#��"����ก)��!�" 

1) ก	����#�PP	O��6 +3) ),O�4.
��'	�ก	" ��6�� )�&�	ก	��	"$�%��+�	
���1���& 
+��)".'$�������ก&� W8��%#���'	�.!�/�"
�4	��#
�,����	 2) ก	�&����'	�ก	" $��.!�/�"ก�,'
�#��"�(	�
���	���� �!���ก	����ก	�#	����	%�!��.!�/�"+��
�ก	�����.!�ก&� )	ก	��	ก%�!� +)%�!� �'�������	����  
Skin turgor ��(8�� 3) ก	�����8ก��	����X##	�����))ก�,ก 1-2 ����1
� 6��'	�.!�/�"���
�+�	
�#��"�(	�
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#	����	%�� �!���ก	����ก	�#	����	)"'	�
����#��5�4	6+����
��X##	��#���3)�	� +'	+�	

*'����	�6	�()��X##	��)".'����'	� 1.005-1.030  
���	����X##	��))ก���
	O 0.5-1 
������&�/
���	���ก&�� 1 ก�1�ก��
/����1
� $���� (Brandstrup et al., 2003) 4) ก	�����
�������
+	���)� �))ก W��$��'���	"$�))ก+��)".'����'	� 35- 40 
�����
&���)� 5) ก	�����
�������
+�	
�(!
(!�()�))กW����$���3)�+��
	กก�'	��3)��'	ก�� 95% 6) ก	����+'	+�	
�����)���3)�
%�� ��3)ก	�$#'#	"���+'	+�	
�����)���3)���	#'��ก�	� (CVP) +��
�+'	����'	� 12-15 
�W�&��
&����	 7) ก	�����8ก+'	 Stroke volume %�� Cardiac output �,ก 1-2 ����1
� +��
�+'	����'	�
4-8 ��&�/�	�� (Futier et al., 2010; Grade, Quintel,  & Ghadimi, 2011) 
 
 

/4��5%6ก��7��	(�;<	 
 

1. ก	�������/4��5%6ก��7��	(�;<	 (Assessment)  
1.1) ก	�&����'	�ก	" )	ก	�%#������'�����'	�.!�/�"�ก��4	��(	����	 +3) 

�.!�/�"�'�������	 �	ก%�!� &ก#��กY� ���	�	"����"� 
�)	ก	��	"$� ��Y�&3��H +�	
&8�&��()��������
 
'�� (Poor skin turgor) (Nisanevich et al., 2005)  

1.2) ก	�����
��)	ก	��	�+����ก$��.!�/�"��"������'	&���')��!)�%��
��0� ��'� +�	
���1���&��&��	��#��!)��'	�.!�/�" �!���#	����	��%�� 
'�6�"�6) (Brandstrup, 
2006) �.!�/�"(	����	
�ก
�+�	
����ก&��	����� �����"�1���& Systolic blood pressure �!)"ก�'	  
90 
�����
&���)� (��3)����&��	ก�'	+'	+�	
���1���&ก')��'	&��
	กก�'	 50 
�����
&���)� $�
�.!�/�"���
������&�+�	
���1���&#.�) (Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006) 
)�&�	ก	��&!����$�
	กก�'	 20% ()�+'	�ก&� ��3)
	กก�'	 110 +����/�	�� +�	
���1���&����

	กก�'	 20% ��3)�!)"ก�'	 90 
�����
&���)� %#���'	�.!�/�"(	����	 (Nisanevich et al., 2005)  

1.3) +�	
���$���)���3)���	#'��ก�	� (Central venous pressure: 
CVP) &��	���!)"ก�'	+'	�ก&� +3) 12-15 �W�&��
&����	 +�	
���$���)���3)�%��()��)� 
(Pulmonary artery: PA) &��	�� ��3)�.!�/�"���
�+'	 CVP �!)"ก�'	 5 �W�&��
&����	 *3)�'	�.!�/�"
�4	��
(	����	 The Society of Critical Care Medicine�s Surviving Sepsis Protocol �#�)%���'	���	�
	"
ก	�+��+,
�����+�	
�����)���3)���	#'��ก�	�$��.!�/�"���� � +3) 8�12 �W�&��
&����	 %��     
12�15 �W�&��
&����	$��.!�/�"���$�!�+�3�)��'�"�	"$������'	&��   $��	�&��ก��(!	
�	ก Frank 
Starling curve ���,�'	�.!�/�"�	�+�����
 �!���ก	��'�"���3)�
3�)+�	
�����)���3)���	#'��ก�	� 
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��'	ก�� 6-7 �W�&��
&����	 %��")
����
3�)+'	+�	
�����)���3)���	#'��ก�	� ��'	ก�� 10 �W�&��
&�
���	 (Singh, Kuschner, & Lighthall, 2011) 

1.4) �X##	��#��(!
 +'	+�	
*'����	�6	�()��X##	��
	ก�ก��ก�'	 1.030 
(Nisanevich et al., 2005) �X##	��))ก�!)"ก�'	 0.5 
������&�/ก�1�ก��
/����1
� ��ก	�����8ก��	���
���	�(!	�!)"ก�'	��	������	���(��))ก�	ก�'	�ก	" (Intake < Output) +'	+�	
�(!
(!�()���3)�#.� 
(Hematocrit) ��-�&!� (Gan, Soppitt, Maroof, El-Moalem, Robertson, & Moretti et al., 2002; 
Wakeling et al., 2005; Heitz  & Horne, 2010; Bamboat & Bordeianou, 2009; Monnet, Rienzo, 
Osman, Anguel, Richard, & Pinsky, 2006) �.!�/�"��� �!������
	O#	����	���
	O�!)" ��
�����	$�!
�X##	��))ก�!)"ก�'	 0.5 
������&�/ก�1�ก��
/����1
� (Brandstrup, Tonnesen, Beier-Holgersen, 
Hjortso, Ording,  & Lindorff-Larsen et al., 2003) 
 

2. ก	���(ก	��	��;<	=�/4��5%6ก��7��	(�;<	 (Intervention)   
ก	���(ก	��	��;<	ก7��/7	:�( 
1) ����()�#	����	���$�!$��.!�/�"ก�,'
(	����	ก')��'	&��  

  1.1) #	����	����4�+��#&)��)"�����$�!$��.!�/�"ก�,'
    
(	����	 +3) 

- +��$�!#	����	ก�,'
 Hartmann�s solution ก')��'	&�� 
��3�)��	กก	��&��"
�'	&��%��ก	������	%��)	�	���������"�+3�
���&')ก	�#.P�#�"���	))ก�	ก
�'	�ก	" (Wakeling et al., 2005) $��.!�/�"�����	��-�&!)� �!���ก	��&��"
��	 #!ก')��'	&��1�"$�! 
Sodium dihydrogen phosphate dehydrate ก')��'	&�� 3 ����1
� +��$�!#	����	��%�� +3) #	����	
����4� Hartmann�s solution ��3) Ringer- Lactate/Acetate solutions �6�	�ก	��&��"
��	 #!
���&')
#
�,����	%���ก�3)%�' (Powell-Tuck, Gosling, Lobo, Allison, Carlson, & Gore et al., 2009; Khoo, 
Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007) 

- �����	ก	������	%��)	�	�ก')��'	&�� 1�")�,P	&$�!
�.!�/�"������	�	��	ก �!$���"� 2-6 ����1
�ก')��'	&�� �63�)��%��#	����	&	
���
	O���	���#.P�#�" �
�	กก	��&��"
$���"�ก')��'	&�� %������
$�!#	����	�	���)���3)���	�����	ก����
�
"	#�� 30-45 
�	�� 1�" $�!#	����	����4�+��#&)��)"�� Ringer�s Lactate ��%��&	
���
	O���#.P�#�"$���"�
ก')��'	&�� (Hubner et al., 2010)  
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- �.!�/�"���
�ก	�#.P�#�"���	))ก�	�#	"���	"���$#'�	�
ก���6	�)	�	���3)
�)	ก	��!)��#�" +��$�!#	����	��%���!�" Hartmann�s solution ��3) 0.9% 
NaCl (De Silva, Scibelli, Itobi, Austin, Abu-Hilal, & Wootton, 2010)  

1.2) #	����	����4�+)��)"�����$�!$��.!�/�"ก�,'
(	����	 +3) 
- + � � $ �! # 	 � ��� 	 � � � � 4 � + ) � � ) " ��  � �' �  Albumin, 

Hydroxyethyl starch, Modified gelatin ��3) Dextran �6�	�
����#��5�4	6$�ก	��8����	ก����(!	
��)���3)� �'�"�6��
���
	O��3)����))ก�	ก���$�$� 1 �	�� (Abbas & Hill, 2008; Gan  et al., 2002; 
Grade, Quintel, & Ghadimi, 2011) 

2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
(	����	ก')��'	&�� 
���
	O#	����	���$�!$��.!�/�"ก�,'
(	�#	����	ก')��'	&��+3)$�!#	����	

+��#&)��)"�����
	O 1,000-2,000 
������&� (Wakeling et al., 2005) $��.!�/�"���
�ก	������	%��
)	�	���-����	�	�ก')��'	&��+��
�ก	�$�!#	����	����4�+��#&)��)"�� +3) 5% D/NSS ��3) 5% 
D/N/2 ��%��$����
	O 80 
������&�/����1
� (Brandstrup, 2006) ��3)$�!+)��)"��$����
	O 
'
+��
	กก�'	 20 
������&�/���	���ก&�� 1 ก�1�ก��
 (Abbas & Hill, 2008; Gan  et al., 2002; Grade, 
Quintel, & Ghadimi, 2011) 

ก	���(ก	��	��;<	�>�/7	:�( 
1) ����()�#	����	���$�!$��.!�/�"ก�,'
(	����	(O��'	&�� 

1.1) #	����	����4�+��#&)��)"�����$�!$��.!�/�"ก�,'
(	�
���	(O��'	&�� +3)  

- �
3�)�.!�/�" �!���"	#�� $�!#	����	����4�+��#&)��)"��
���
	O 4 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (O��'	&��%��$�!#	����	&	
%���	��w���&���3)
&	
)	ก	��	�+����ก (���$��&!�
	กก�'	 90 +����/�	�� ��3)
	กก�'	 20% �	ก+'	�ก&� +�	
���1���&
&��	ก�'	 90 
�����
&���)� ��3)&��	ก�'	+'	�ก&�
	กก�'	 20%) ��$�!#	����	 Ringer Lactate Solution 
250 
������&� �	���)���3)���	 *!	�	ก�X##	��))ก�!)"ก�'	 0.5 
������&�/���	���ก&�� 1 ก�1�ก��
/
����1
� &��&')ก�� 2 ����1
� $�!#	����	W��	 (Nisanevich et al., 2005) 

- ก	�$�!#	����	��%���
3�)�.!�/�"
�ก	�#.P�#�"��3)��	ก
ก	��'	&�� �	ก$�!#	����	����4�+��#&)��)"����%�� &!)�$�!$����
	O 2-3 ��'	()����
	O��3)�
���#.P�#�" (Brandstrup, 2006; World Health Organization, 2008)  

1.2) #	����	����4�+)��)"�����$�!$��.!�/�"ก�,'
(	����	
(O��'	&�� +3)  
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- #	����	����4�+)��)"��$�!$�ก	���%�����
	O���	���
#.P�#�"$�(O��'	&����ก�'	#	����	����4�+��#&)��)"�� �6�	�#	
	�*�'�"$�ก	���ก�	#
�,����	
 �!��ก�'	#	����	����4�+��#&)��)"�� %&'���
	O+)��)"�����$�! 
'+��
	กก�'	 20 
������&�/
���	���ก&�� 1 ก�1�ก��
  (Grade, Quintel, & Ghadimi, 2011) $�!#	����	����4�+)��)"�����
	O 
250 
������&��	���)���3)���	 &	
#.&� Goal Directed Therapy group ���'�"�6��
���
	O��3)����
))ก�	ก���$�)"'	��!)" 20% 4	"$����	 20 �	�� %��$�!#	����	W��	��-���"�*!	
�ก	�����()�
���
	O��3)����))ก�	ก���$���3)
�)	ก	�%#��()�4	��(	����	(O��'	&�� (Pearse, Dawson, 
Fawcett, Rhodes, Grounds, & Bennett, 2005) 

2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
(	����	(O��'	&�� 
- ก	��8ก�	()�h����)��%��+O� �#�)%���'	(O��'	&��$�! Ringer�s 

Lactate 1 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� $�!#	����	����4�+��#&)��)"�����
	O 
'�ก�� 5  

������&�/���	���ก&�� 1 ก�1�ก��
/����1
� ��3) "	ก��&,!�+�	
���1���&�
3�)
�+'	 Mean arterial 
pressure &��	���!)"ก�'	 60 
�����
&���)� +�����	�ก�'	 1 ����1
� �X##	��))ก�!)"ก�'	 0.5 

������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Hubner et al., 2010; Muller, Zalunardo, Hubner, Clavien, 
Demartines, & The Zurich Fast Track Study Group, 2009) �.!�/�"���
�4	��(	����	(O��'	&����
6��'	+'	+�	
�����)���3)���	#'��ก�	� 
'�6��
(8�� +��
�ก	�$�!#	����	����4�+)��)"����3)
+��#&)��)"�����
	O 200 
������&��	���)���3)���	)"'	������Y� 6�!)
ก��
�ก	��b�	�����)	ก	�
�	�+����ก ��'� ��6�� Capillary refill  %��
�ก	����+�	
�����)���3)���	#'��ก�	� ก')�%������
 �!���#	����	 15 �	�� (Powell-Tuck, et al., 2009) �.!�/�"+���� �!���#	����	����4�+)��)"�� 
(Haemaccel) 250 
������&�$����	 1/2 -1 ����1
� *!	�	ก 
'6��'	
�ก	��6��
()����
	O��3)����))ก
�	ก���$�$� 1 +���� (Stroke volume) 
	กก�'	 10% ��3) +�	
���$���)���3)���	#'��ก�	��6��
(8��

	กก�'	��3)��'	ก�� 3 
�����
&���)�  �'�����'	+����
�ก	�$�!#	����	����4�+)��)"��W��	)�ก 250 

������&� ��3)�	ก���
	O��3)����))ก�	ก���$�$� 1 +���� (Stroke volume) �6��
(8��
	กก�'	 10% %&'
+�	
���$���)���3)���	#'��ก�	� ����
	กก�'	��3)��'	ก�� 3 
�����
&���)�+����
�ก	�$�!#	�
���	����4�+)��)"�� (Haemaccel) 250 
������&�$����	 1/2 -1 ����1
�W��	 (Wakeling et al., 2005) 
�
3�)�#�"��3)�(O��'	&����
�ก	���%��1�"$�!#	����	����4�+)��)"�����
	O 1 
������&�/
���
	O��3)����#.P�#�" 1 
������&� (Pandey & Singh, 2003) 

ก	���(ก	��	��;<	����/7	:�( 
1) ����()�#	����	���$�!$��.!�/�"ก�,'
(	����	�����'	&�� +3) 
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1.1) #	����	����4�+��#&)��)"�����$�!�.!�/�"ก�,'
(	����	
$���"������'	&�� +3)  

- �.!�/�"���
�ก	�#.P�#�"���	))ก�	�#	"���	"&'	�H �.��	�
���"
 ��
�ก	�#.P�#�"����#	����	%���ก�3)1W���"
 1�"ก	�#.P�#�"���	$������	�����)	�	���
���
��	$�!
�ก	�#.P�#�"1W���"
���
	O 60-100 
����1
�/��&� #	����	���+��$�!$��.!�/�"ก�,'
��� +3) #	�
���	ก�,'
 Hartmann�s solution ��3) 0.9% NaCl (De Silva, Scibelli, Itobi, Austin, Abu-Hilal,  & 
Wootton, 2010) 

1.2) ก	�$�!#	����	����4�+)��)"�����$�!�.!�/�"ก�,'
(	�
���	$���"������'	&�� +3)  

- #	����	����4�+)��)"����))ก��5��1�"ก	��8����	 �!$�
��)���3)���"����	�	� $�!#	����	���
	O�!)"$�ก	�%ก!�XP�	(	����	 ���	���ก&���6��
�!)" %��
�
��&')ก	�(��*'	"�!)" (World Health Organization, 2008)  

2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
(	����	�����'	&�� 
���
	O#	����	����4�+��#&)��)"��%��+)��)"�����$�!%ก'�.!�/�"ก�,'


(	����	$���"������'	&�� +3) 
- $��.!�/�"���
�ก	������	%��)	�	���-����	�	������'	&��+��
�ก	�$�!

#	����	����4�+��#&)��)"�� +3) 5% D/NSS ��3) 5% D/N/2 ��%��$����
	O 80 
������&�/
����1
� (Brandstrup, 2006)  

- $���"������'	&�� 24 ����1
�%�ก*!	�.!�/�"
�4	��(	����	$�!#	����	
����4�+)��)"�� 6% hydroxyethyl starch ���
	O 250 
������&� %��#	
	�*$�! �!W��	)�ก$�
���
	O�!)"ก�'	��3)��'	ก�� 50 
������&�/����1
�  �	ก Stroke volume %�� Cardiac output &��	 
(Futier et al., 2010) 
 3) $��.!�/�"���
�4	��(	�#	����	��3�)��	กก	�#.P�#�"��3)� +'	+�	

�(!
(!�()���3)��!)"ก�'	 25% +��$�!#'�����ก)�()���3)���%������4� Whole blood ��3) 
Packed red cell �63�)��ก�	�����h�1
1ก����$�!
	กก�'	 8.5 ก��
/��W���&� $�!6�	#
	 (Fresh frozen 
plasma) �
3�)
��XP�	�ก��"�ก��ก	�%(Y�&��()���3)� *!	�.!�/�"W�� +'	+�	
�(!
(!�()���3)��!)"ก�'	 
25% +��
�ก	�$�!#'�����ก)�()���3)���%�� (Hubner et al., 2010; Muller, Zalunardo, Hubner, 
Clavien, Demartines, & the Zurich Fast Track Study Group, 2009)  

ก	�$�!��3)���%��$��.!�/�"�'	&��
���Y���	 #!$�P' ��$�!�63�)��ก�	
�����h�1
1ก����$�!
	กก�'	 8.5 ก��
/��W���&� (Abraham-Nordling, Hjern, Pollack, Prytz, Borg, & 
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Kressner, 2012) �.!�/�"���
�ก	�#.P�#�"��3)��	กก	��'	&��+��
�ก	�$�!��3)�����4� Whole blood 
��3) Packed red cell �63�)�'�"$�ก	�(�#'�))กW���� �63�)$�!+'	h�1
1ก���� (Hemoglobin) �6��
(8��
)"'	��!)" 20% ��3) 7 ก��
/��W���&� (Kudnig & Mama, 2003) 

4) �.!�/�"����'	&��$��')��!)����
�ก	�$#'#	"���	"���	"')"�	�ก���6	�
)	�	��,ก�	" %��+�����*)�#	"���	"���	"')"1�"��Y�����!)�6�ก|���%������
$�!#	����	�	��	ก
1�"��Y����#,� (Khoo, Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007) 

5) +��
�ก	�����
��#
�,�()�#	����	 %��������8ก���
	Oก	��(!	-
))ก()�#	����	�,ก 8 ����1
� ����ก')��'	&��%�������'	&���63�)����
��4	��(	����	 (Walsh et al., 
2007; De Silva, Scibelli, Itobi, Austin, Abu-Hilal, & Wootton, 2010) 

6) ก	�����
$�!)	�	��	��	ก1�"��Y�����ก	��'	&�� ������
$�!ก�O����
�
���
	O���	"')"$�ก���6	�)	�	�))ก�!)"ก�'	 200 
������&�/��� 1�"$�!)	�	��	��	ก ��-�)	�	�
5��
�	%��"	 Domperidone, Magnesium hydroxide 8%  %��)	�	��#��
���
�1��&��#.� (Khoo, 
Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007) �����'	&�� 1 ��� ����
$�!�������	�)	�	����� 
ก��&,!�$�!
�ก	��+�3�)� ���'	�ก	"1�"��Y� 48 ����1
�%�ก (Noblett et al. 2006) ก	�����
$�!)	�	�
�	��	ก1�"��Y�����ก	��'	&��  �
	"*8� ก	��",�$�!#	����	�����'	&�� 1 ��� %�� ����
�!�"ก	�$�!�3�

���	�	��	ก�����'	&�������� 1  %��$�!����
)	�	������'	&�������� 2 %���������	�)	�	�&	
�ก&�
�����'	&�������� 4  (Hubner et al., 2010) W8��%&ก&'	��	กก	��.%��.!�/�"�����'	&��&	
����w���&���-�
�����	 W8��
�ก 
' �!
�ก	�����
$�!)	�	�1�"��Y�$��.!�/�"�����'	&�� (O����"�ก��"��+�$�!#	����	
����4�+��#&)��)"�� 5% D/N/2 ���
	O 1-1.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� �	���)�
��3)���	+��+.' ��!�"��*8������� 3�����'	&�� �	�+����$�!#	����	 ���ก�'	������
�������	�)	�	�
%���3�
���	�	��	ก �!�6�"�6)W8��)	���-� 1 #���	�������'	&��  (Nisanevich et al., 2005) 

7) ก	�$�!"	����ก��"�(!)�ก��ก	�+��+,
#	����	  
ก	�$�!"	����'�"$�ก	�ก��&,!�+�	
���1���&������
$�!�
3�)�.!�/�"
�4	��

(	����	%�� �!���#	����	��%��%&' 
'#	
	�*��	$�!���� �����"���3)� �����"�)��"��&'	� �!�� �8�
����

�ก	�$�!"	ก��&,!�+�	
���1���& (Vasopressors) ��'� Norepinephrine %�� Dopexamine 
���
��	$�!��3)� �����"���	 #! �!��(8�� (Lassen, Soop, Nygren, Cox, Hendry, & Spies, 2012)  

ก	�$�!"	ก��&,!�+�	
���1���& (Dopexamine) $�! �!#.�#,� 1 
 
1+�ก��
/ ���	���ก&�� 1 ก�1�ก��
/�	�� *!	)�&�	ก	�(�#'�))กW���� 
'*8� 600 
������&�/�	��/
&	�	��
&� �
3�)$�!#	����	�6�"�)"'	����"� 1�"ก	���������3)�",�"	ก��&,!�+�	
���1���&�	ก���
$��&!���Y�ก�'	 100 +����/�	�� ��3))�&�	ก	��&!����$��6��
(8��
	กก�'	�ก&� 20% ��3)�ก��ก�!	
��3�)



�������  �����	
                                                                                                           ��ก	���	����ก	� / 88 

���$�(	���3)� (Pearse, Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005) ก	�$�!"	ก��&,!�
+�	
���1���& (Dopexamine) $�! �!�	ก+'	 Mean arterial pressure �!)"ก�'	 60 
�����
&���)� 
�X##	��))ก�!)"ก�'	 0.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Muller et al., 2009)  

"	 Norepinephrine $�!�6��
 �!*8� 5  
1+�ก��
/�	�� ��3) Ephedrine ����

$�! 10-25 
����ก��
 %��$�! �!#.�#,� 150 
����ก��
/ 24 ����1
� (Hubner et al., 2010) 

8) ก	���)�ก��ก	��ก�����
��3)�),�&�������'	&�� ก	�$�!"	 Heparin (�	�
&��	H 7���(!	����$&!������� #	
	�*�'�"��)�&�	ก	��ก�����
��3)�),�&����)���3)���	 ���
��3)�),�&�����
�)� %���'�"��)�&�	ก	��#�"����&$��.!�/�"
���Y���	 #!$�P'�����	�'	&��%��
�4	��(	����	 (Lassen, 
Soop, Nygren, Cox, Hendry, &  Spies, 2012) 1�"�76	��.!�/�"
���Y���"��,ก�	
 ��3)�.!�/�"���
 �!���"	�+
���	��� ���#���ก�	 (Grade, Quintel, & Ghadimi, 2011)  

 
3. ก	�������/���@&�����ก	���(ก	� (Evaluation)     
- &��������$�ก	��b�	�����4	��(	����	 

3.1) ก	�����
������65���"�#��� 
3.1.1) ����ก	� �����"�1���& #	
	�*��	ก	��b�	�����

���� �����"�1���&
	����
��4	��#
�,����	 1�"#���ก&�	กก	�������
	O��3)����))ก�	ก���$�
$� 1 �	�� +'	�7���"+�	
�����)���3)�%��$��'��#���#,�ก	��'	&�� ก	� ��()���3)�$��#!���3)��)
))��&!	 (Abbas & Hill, 2008) 1�"�.!�/�"���
�4	��(	����	��
�(!)�'�������&') ����  

- )�&�	ก	��&!����$�
	กก�'	 20% ()�+'	�ก&� ��3)

	กก�'	 110 +����/�	�� (Gan et al., 2002) 

- +�	
���1���&����
	กก�'	 20% ��3)�!)"ก�'	 90 

�����
&���)� (Gan et al., 2002) Pulse Pressure  #	
	�*��	 �$�!��-��X���"��	�	"���
	O���	$�
�'	�ก	" �! 1�"
�+�	
 � (Sensitivity) 60% %��+�	
�76	���	��� (Specificity) 85% (Monnet, 
Rienzo, Osman, Anguel, Richard, & Pinsky, 2006) 

- +'	+�	
�����)���3)���	#'��ก�	�����ก�'	+'	�ก&� 
20% (Gan et al., 2002) 

3.1.2) ���+�	
�����)���3)���	#'��ก�	� (CVP) %�!�
6��'	
�+'	�!)"ก�'	 12-15 �W�&��
&����	 %#��$�!��Y��'	�.!�/�"
����
	O���	$��'	�ก	"�!)" (Wakeling 
et al., 2005) ��3)�.!�/�"���
�+'	+�	
�����)���3)���	#'��ก�	��!)"ก�'	 5 �W�&��
&����	 %#���'	
�.!�/�"
�4	��(	����	�,�%��&��	ก�'	���	�
	"ก	�+��+,
�����+�	
�����)���3)���	#'��ก�	�W8��6�
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 �!$�$��.!�/�"&����3�)$�ก��%#1���&���+��
�+'	+�	
�����)���3)���	#'��ก�	�)".'����'	� 8�12 
�W�&��
&����	 %��12�15 �W�&��
&����	$��.!�/�"���$�!�+�3�)��'�"�	"$� (The Society of Critical Care 
Medicine�s Surviving Sepsis protocol; Singh, Kuschner & Lighthall, 2011) ��5�����'�"$�ก	�
����
�����
	O#	����	����4���3)�$��'	�ก	"#	
	�*��	 �!1�"��5�$#'#	"�(!	 �$��'	�ก	"�63�)���
+'	+�	
������#'��&'	�H ��'� +'	+�	
���$���)���3)�%��()��)� (Pulmonary artery: PA) %��
+�	
���$���)���3)���	#'��ก�	� 1�"��"
$�!$��.!�/�"���)".'$���"���ก�&� %��
�ก	��8ก�	+!�+�!	

	ก
	"����'�"#���#�,��'	ก	����+�	
���$���)���3)���	#'��ก�	� #	
	�*���+�	

�����"�%���()����� �����"�1���&#'��ก�	� �! (Bamboat  & Bordeianou, 2009) 1�"6��'	
�.!�/�"���
�+'	+�	
���$���)���3)���	#'��ก�	��!)"ก�'	 5 
�����
&���)� *3)�'	�.!�/�"
�4	��(	�
���	 (Singh, Kuschner, & Lighthall, 2011) 

3.1.3) ��	����X##	�����))ก #��!)����
	O#	����	$�
�'	�ก	"�.!�/�"1�"6��'	 �	กก	��8ก�	()�%��#&��| %��+O�6��'	ก�,'
��	ก��#	����	
���	����.!�/�"
����X##	��))ก�!)"ก�'	 0.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� $�����'	&�� %��
����
	O
�X##	�����))ก�7���" 1,125 
������&�/��� (400�3,319) W8���!)"ก�'	ก�,'
 
'��	ก��#	����	 1,670 

������&�/ ��� (250�3,885) (P = 0.0005) (Brandstrup et al., 2003) #��!)��'	"�� �!���#	����	����"
 
'�6�"�6) 

3.1.4)  ��&����	��!)��w���&�ก	�#	
	�*��	+'	+�	

�(!
(!�()���3)� (Haemoglobin, hematocrit) 1W���"
 1�&�#�W�"
 
	����
����ก	�&)�#�)�&')
ก	����ก	�#	����	$��.!�/�"�����'	&��
���Y���	 #!$�P'%����	����ก�����'	&�� �! (Bamboat & 
Bordeianou, 2009) �	กก	��8ก�	()�h����)��%��+O� 6��'	ก�,'
(	����	
�+'	+�	
�(!
(!�()���3)�
�����!)"ก�'	)"'	�
���"#�	+�P�	�#*�&��
3�)����"����"�ก��ก�,'
���	�ก�� (Hubner et al., 2010)  ��"�
������	�'	&�� 24 ����1
�+'	+�	
�(!
(!�()���3)����������.!�/�"ก�,'
(	����	%��ก�,'
���	�ก�� 1�"$�
�.!�/�"ก�,'
(	����	
�+'	+�	
�(!
(!�()���3)������!)"ก�'	ก�,'
���	�ก��)"'	�
���"#�	+�P�	�#*�&� 
(Vazquez, Masevicius, Giannoni, & Dubin, 2011) 

3.1.5) ก	�#���ก&��ก�O�()��#!���3)���	�����O+) +3) 
�
3�)
�4	��(	����	�#!���3)���	�����O+)��%|� �	ก
�4	�����	�ก���#!���3)���	�����O+)��1�/�&8� 
(Singh, Kuschner, & Lighthall, 2011) 

3.1.6) ���	���ก&�� ก	��������	���ก&���
3�)�.!�/�"#	
	�*    
�,ก(8���������	���ก&�� �! ��3)
��+�3�)�����$��'	�)�#	
	�*$�!��-��+�3�)�
3)$�ก	�����
��#
�,����	
$��'	�ก	"�.!�/�"�����'	&�� %���'�"����
������65�()�ก	����ก	�#	����	$�%&'����"�()�ก	�
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�'	&�� (Brandstrup, 2006) �	กก	��8ก�	()��	���h	�%��1�1� 6��'	�.!�/�"���
�ก	���	ก��#	����	 
((	����	) ��
����	���ก&���6��
(8�����
	O 0.5 ก�1�ก��
�����'	&�� (Varadhan & Lobo, 2010) 

3.2) ก	�����
������65���"�"	� 

3.2.1) )�&�	ก	��#�"����& ก	��8ก�	()��6��"W �)��#�� |	��Wf& 
1���# ก	��� %����Y���� 6��.!�/�"ก�,'
(	����	��3)��	ก��#	����	
�)�&�	ก	��#�"����&#.�ก�'	�.!�/�"
ก�,'
$�!#	����	&	
�ก&� (Pearse, Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005) 

3.2.2) ก	�ก�� �
	�� ก� 	&�� $ �1��6 " 	�	�W�� 	  � 	ก
ก	��8ก�	()�+. ��+�+���  |)��W��  ���� %�� )��-��.f+ 
���	����.!�/�"ก���
	���ก	���ก�	$�
1��6"	�	�W��	$�ก�,'
���
�ก	���	ก��#	����	 ((	����	)  9% ����"����"�ก��$�ก�,'
 
'��	ก��#	����	���
�
��	���ก	�ก���
	��ก�	$�1��6"	�	�W��	�6�"��!)"�� 3%  (Khoo, Vickery, Forsyth, Vinall, &  
Eyre-Brook, 2007) 
 
 

/4��5%6ก��7��;<	ก�� 
 

1. ก	�������/4��5%6ก��7��;<	ก�� (Assessment) 
1) )	ก	�%#��()��.!�/�"���
�4	�����	�ก�� *!	�.!�/�"�.!#8ก&�� �'�%�'� 

���3�)"�	"$���	�	ก  )
��#
��#��
6. ��
��	"
3) ��	"��!	ก��,�
 ����&	��
 &����
ก��,�
 
|X��#�"��)� �!�#�"���� (Rales) �#�"�ก�)�%ก�� (Crepitations) 
��#�"����$���������� 3 %��ก 
��)���3)� Jugular Vein 1�/�&8� (Walsh et al., 2008; Heitz & Horne, 2010)  

2) +�	
���$���)���3)���	#'��ก�	� (Central venous pressure: CVP) 
#.�
	กก�'	+'	�ก&� +3) 12-15 �W�&��
&����	 (Wakeling et al, 2005) 1�"�76	��.!�/�"��� �!���#	����	
�	���)���3)���	���
	O
	ก+�����+'	+�	
�����)���3)���	#'��ก�	��,ก 1-2 ����1
� (Walsh & 
Walsh, 2005; Marik, Baram, & Vahid, 2012) +�	
���$���)���3)�%��()��)� (Pulmonary 
artery: PA) #.�(8�� (Holte, Sharrock, & Kehlet, 2002;  Singh, Kuschner, & Lighthall, 2011) 

3) +'	+�	
�(!
(!�()�))กW���� (O2 sat) �!)"ก�'	 95% �	"$���Y�

	กก�'	 20 +����/�	�� ���$��&!���Y�ก�'	 90 +����/�	�� (Walsh & Walsh, 2005; Marik, Baram, & 
Vahid, 2012) 

4) ��ก	�����8ก��	������	�(!	
	กก�'	��	������	���(��))ก�	ก�'	�ก	" 
(Intake > Output) (Holte, Sharrock, & Kehlet, 2002;  Singh, Kuschner, & Lighthall, 2011)  
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5) +'	+�	
�(!
(!�()���3)�&��	�� (Hematocrit) (Gan et al., 2002; Heitz 
& Horne, 2010; Bamboat  & Bordeianou, 2009)  ��&����	��!)��w���&�ก	�$��.!�/�"ก�,'
���	�ก�� 
6��'	+'	+�	
*'����	�6	�()��X##	���!)"ก�'	 1.030 (Nisanevich et al., 2005) 

6) ���	���ก&���6��
(8�� �.!�/�"��� 
'��	ก��#	����	$�����'	��'	&����
�
���	���ก&�������"�%����6��
(8�� 1.6-3.0 ก�1�ก��
�����'	&�� ���	���ก&���.!�/�"����6��
(8��
	ก#.�#,��	ก
ก	� �!���
	O#	����	��	���
	ก +3) 
����	���ก&���6��
(8��
	กก�'	 2.5 ก�1�ก��
 (Varadhan & Lobo, 
2010) ก�,'
 
'��	ก��#	����	
����	���ก&���6��
(8��$��'�������'	&��
	กก�'	ก�,'
��	ก��#	����	)"'	�
�
��"#�	+�P�	�#*�&� (1.93 ± 0.52 %�� 1.85 ± 0.62 ก�1�ก��
$����%�ก%�������� 3 �����'	&�� $�(O����
ก�,'
��	ก��#	����	�6��
(8���7���" 0.51 ± 0.67 (Nisanevich et al., 2005) �������+��
�ก	��������	���ก&��
�,ก 24 ����1
� �6�	�#	
	�*����
��#
�,����	$��'	�ก	"�����'	&�� �! (Bamboat & Bordeianou, 
2009) 
 

2. ก	���(ก	��	��;<	=�/4��5%6ก��7��;<	ก�� (Intervention)   
 ก	���(ก	��	��;<	ก7��/7	:�( 
 1) ����()�#	����	���$�!$��.!�/�"ก�,'
���	�ก��ก')��'	&��  

1.1) #	����	����4�+��#&)��)"�����$�!$��.!�/�"ก�,'
���	
�ก�� +3) 

- ���ก ���� " �ก 	�$ �!#	���� 	��� 
� #' �� �#
()���� 	&	�
�������	���3)$�!�	���)���3)���	$���"�ก')��'	&����������	%��)	�	� �6�	�)	���	$�!�ก��
4	�����	�ก�� ��������8�+����
��������
3�)��	
	$�!$��.!�/�"ก�,'
���
����	�ก��)".'%�!��6�	�)	���	$�!�ก��
���	�ก���6��

	ก(8�� �8�+�����ก����"�$�ก	�$�!#	����	������� (Brandstrup, 2003) 

1.2) #	����	����4�+)��)"�����$�!$��.!�/�"ก�,'
���	�ก�� +3)  
- �
3�)�.!�/�"
��XP�	���	�ก��$���"�ก')��'	&�� +��
�ก	�

��	ก�����
	O#	����	 $�!#	����	����4�+)��)"��$�ก	��'�"�8����	ก����(!	�W��� ��3))	�6��	�O	
$�!"	(���X##	���63�)��ก�	#
�,����	ก')��'	&�� (Grade, Quintel, & Ghadimi, 2011) "	(���X##	��  
��3)"	ก��&,!�+�	
���1���&���
���&')ก	���	�	�()� & +3) Dopamine 1�"$�!"	(�	� 3-5 

����ก��
/���	���ก&�� 1 ก�1�ก��
/����1
� (Scottish Intercollegiate Guidelines Net work, 2004) 

2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
���	�ก��ก')��'	&�� 
ก	���	ก�����
	O#	����	 ���ก����"�ก	�$�!#	����	����4�+��#&)��)"��

���
	O
	ก  ก	�$�!#	����	����4�+)��)"�����'�"$�ก	��8����	ก����(!	$���)���3)�%��$�!$�
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���
	O 
'
	ก  
'#'�����	$�!�ก�����	�ก���6��
(8�� )	�6��	�O	$�!"	(���X##	���63�)(�����	))ก�	ก
�'	�ก	"%&'+���b�	�����ก	��#�"#
�,��ก�3)%�'�	กก	�(���X##	��))ก�	ก�'	�ก	"��	���
	ก 
(World Health Organization, 2008) 

ก	���(ก	��	��;<	�>�/7	:�( 
1) ����()�#	����	���$�!$��.!�/�"กก�,'
���	�ก��(O��'	&�� 

1.1) #	����	����4�+��#&)��)"�����$�!�.!�/�"ก�,'
���	�ก��
(O��'	&�� +3)  

- ก	�$�!#	����	��%���
3�)�.!�/�"ก�,'
���	�ก��
�ก	�#.P�#�"
��3)��	กก	��'	&�� +��
�ก	�6��	�O	���
	O%������4�()�#	����	���$�! +3) �	ก$�!#	����	
����4�+��#&)��)"����%��+��
�ก	��b�	�����)"'	�$ก�!����6�	�&!)�$�!#	����	$����
	O 2-3 
��'	()����
	O��3)����#.P�#�" W8����
�����	$�!�ก�����	�ก�� �!  �8�+��
�ก	��b�	�����+�	
���1���& 
)�&�	ก	��&!�()���6�� +�	
�����)���3)���	#'��ก�	� ��3)+�	
�����)���3)�%�� 
(Brandstrup, 2006; World Health Organization, 2008) ก	�$�!#	����	����4�+��#&)��)"�����
	O

	ก$���"��'	&�� 
���&'))��"��$��'	�ก	" ��'� ��&')���$� +3) 
�+�	
����ก&�()�ก	����
#�PP	O��	$�!���$��!)��'	�W!	"���&������ ��3)�))ก�	ก���$����� ��	$�!ก�!	
��3�)���$�(	�
��3)�%��ก�!	
��3�)���$�&	"  
���&')�)� +3) �)���
���	 �)�%|� �)�&����3�) ก	��	"$�
�!
���� (Holte, Sharrock, & Kehlet, 2002) �������6"	�	��8�
����	�#�	+�P$�ก	��b�	�����+�	

����ก&�����ก��ก���.!�/�"ก�,'
���	�ก���	กก	� �!���#	����	)"'	�$ก�!��� 

1.2) #	����	����4�+)��)"�����$�!$��.!�/�"ก�,'
���	�ก��
(O��'	&�� +3)  

- ก	�$�!#	����	����4�+)��)"�����'�"$�ก	��8����	ก���
�(!	$���)���3)�%��$�!$����
	O 
'
	ก  
'��	$�!�ก�����	�ก�� �8���"
$�!��%��ก�O�
�ก	�#.P�#�"
��3)��	กก	��'	&��$��.!�/�"���
����	�ก��)".'%�!� %&'+��
�ก	��b�	������	ก$�!+)��)"�����
	O
	ก
%����Y��ก�� � �6�	�+)��)"��
���$�ก	��8����	ก���#.'ก��%#1���&1�"��Y� ���$���	�	����ก�6��


	ก(8�� �ก��ก	���	�	�()����$��!
���� �! (Brandstrup, 2006)  

2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
���	�ก��(O��'	&�� 
- �
3�)�#�"��3)�(O��'	&����
�ก	���%��1�"$�!#	����	����4�

+)��)"�����
	O 1 
������&�/���
	O��3)����#.P�#�" 1 
������&� ��3)$�! Packed red cell ���
	O 1 

������&�/���
	O��3)����#.P�#�" 2 
������&��63�)$�!�����h�1
1ก����
	กก�'	 7.5 ก��
/��W���&� 
(Pandey & Singh, 2003) 
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ก	���(ก	��	��;<	����/7	:�( 
1) ����()�#	����	���$�!$��.!�/�"ก�,'
���	�ก�������'	&��  

1.1) #	����	����4�+��#&)��)"�����$�!ก���.!�/�"ก�,'
���	
�ก��$���"������'	&�� +3)  

- ก	����ก	�#	����	����4�+��#&)��)"��$��.!�/�"���
����	
�ก������ก	��'	&����+�!	"ก��ก	����ก	�$���"��'	&�� +3) Normal saline ��-�#	����	����4�
+��#&)��)"�� ����
3�)$�!ก���.!�/�"ก�,'
���
����	�ก�� )	�#'�����	$�!�.!�/�"
����	�ก���6��
(8�� �8�+��
���ก����"�$�ก	���	#	����	�������
	$�!%ก'�.!�/�"���
����	�ก��)".'ก')�%�!� (Varadhan & Lobo, 2010) 
ก	�$�!#	����	����4�+��#&)��)"����	���
	ก$��.!�/�"�'	&����	$�!�ก��ก	���
���	 ���	���ก&��
�6��
(8�� (World Health Organization, 2008)  

1.2) ก	�$�!#	����	����4�+)��)"�����$�!�.!�/�"ก�,'
���	
�ก��$���"������'	&�� +3) 

- �
3�)$�!#	����	����4�+)��)"��+����
�� �����$�ก	�
$�!$��.!�/�"���
��XP�	ก	���	�	�()� & �6�	�)	���	$�!�ก���XP�	���	�ก�� �! (World Health 
Organization, 2008; Grade, Quintel, & Ghadimi, 2011) ก	�$�!#	����	����4�+)��)"��  ��'� 
Albumin, Hydroxyethyl starch, Modified gelatin ��3) Dextran ��
����#��5�4	6$�ก	��8����	ก���
�(!	��)���3)�
	กก�'	#	����	����4� Isotonic crystalloid (Bamboat & Bordeianou, 2009) ก	�$�!
#	����	����4�+)��)"�����'�"$�ก	��8����	ก����(!	$���)���3)� 1�"$�!$����
	O 
'
	ก  
'��	
$�!�ก�����	�ก�� %��
���&')ก	��6��
���	���ก�!)" (World Health Organization, 2008; Brandstrup, 
2006) 

2) ���
	O#	����	���$�!#�	�����.!�/�"ก�,'
���	�ก�������'	&�� 
- ���ก����"�ก	�$�!#	����	���
	O
	ก$��.!�/�"���
�4	�����	�ก��$���"�

�����'	&�� ��'� ก	�$�!#	����	����4�+��#&)��)"����%�����
	O
	ก$�ก�O�����.!�/�"
�ก	�
#.P�#�"��3)�(O��'	&�� �6�	�&!)�$�!#	����	����4�+��#&)��)"��$����
	O 2-3 ��'	()����
	O
��3)����#.P�#�" W8����
�����	$�!�ก��4	�����	�ก�� �! +��$�!#'�����ก)�()���3)���3)#	����	
����4�+)��)"����%�� �6�	�$�!$����
	O����!)"ก�'	#	����	����4�+��#&)��)"�� %��+��
�
ก	��b�	�����+�	
���1���& )�&�	ก	��&!�()���6�� +�	
�����)���3)���	#'��ก�	� ��3)+�	
���
��)���3)�%�� (Brandstrup, 2006; World Health Organization, 2008) 
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3) ก	�$�!"	(���X##	��"	ก��&,!�+�	
���1���&���
���&')ก	���	�	�
()� & +3) Dopamine 1�"$�!"	(�	� 3-5 
����ก��
/���	���ก&�� 1 ก�1�ก��
/����1
� (Scottish 
Intercollegiate Guidelines Net work, 2004) 

 
3. ก	�������/���@&�����ก	���(ก	� (Evaluation)     
- &��������$�ก	��b�	�����4	�����	�ก�� 

3.1) ก	�����
������65���"�#���  
3.1.1) ก	�#���ก&�	ก)	ก	� )	ก	�%#�� �	กก	��8ก�	

()��f)�W�%��+O� %��ก	��8ก�	()� h��%��h)��� 6��'	�.!�/�"���
�4	�����	�ก����
�)	ก	�������$�
�.!�/�"�.!#8ก&�� +3) �'�%�'� ���3�)"�	"$���	�	ก  )
��#
��#��
6. ��
��	"
3) ��	"��!	ก��,�
 
����&	��
 &����
 |X��#�"��)� �!�#�"���� (Rales) �#�"�ก�)�%ก�� (Crepitations) (Walsh et al., 
2007; Heitz & Horne, 2010)  

3.1.2) ก	����+�	
�����)���3)���	#'��ก�	� (Central 
venous pressure: CVP) ��ก	��8ก�	()� Boecxstaens %��+O� 6��'	%&ก&'	�ก��)"'	�
���"#�	+�P
�	�#*�&�ก	��ก�����	�'�
�)� ����'	�ก�,'
��� 
'
�ก	��b�	�����4	�����	�ก���!�"ก	����+�	
���$�
��)���3)���	#'��ก�	� (Central venous pressure: CVP) �
3�)����"����"�ก��ก�,'
���
�ก	��b�	�����
4	�����	�ก��1�"ก	����+�	
���$���)���3)���	#'��ก�	� (p<0.0001) (Boecxstaens, Deleyn, Stas,  
& De Wever, 2009) �������ก	����+�	
�����)���3)���	#'��ก�	� (CVP) ��-�&���'�������#	
	�*
��	�	"ก	�&)�#�)�()����	 (Fluid responsiveness)  �!1�"#��!)����
	O1���&$�����
 �����"�1���&��'	ก�� 0.16 (95% CI, 0.03-0.28; r2 =0.02) (Marik, Baram,  & Vahid, 2012) ก	�$#'
#	"�(!	 ����+�	
���$���)���3)���	#'��ก�	� �63�)���+'	+�	
���$���)���3)���	#'��ก�	� 
�'�
ก��ก	�$�!�+�3�)�&��&	
ก	��&!�()����$� %��
�ก	�ก�	���+'	+�	
���$���)���3)���	
#'��ก�	� W8��+'	�ก&�)".'����'	� 12-15 �W�&��
&����	 (Wakeling et al., 2005) +��
�ก	����+'	+�	

�����)���3)���	#'��ก�	��,ก 1-2 ����1
�$��.!�/�"��� �!���#	����	���
	O
	ก�6�	��'�"$�ก	�
����
�����
	O���	$��'	�ก	"�.!�/�" �! (Walsh & Walsh, 2005; Marik, Baram, & Vahid, 2012)  

3.1.3) ก	��������	���ก&����-�&���'����4	�����	�ก�� �! 1�"
�.!�/�"���
�4	�����	�ก�����	���ก&��
�ก�6��
(8��
	กก�'	 2.5 ก�1�ก��
 (Varadhan & Lobo, 2010) ก	�����
���	���ก&���,ก 24 ����1
�#	
	�*����
��#
�,����	$��'	�ก	"�����'	&�� �!%��
���&')�.!�/�"����
�'	&�� ��'� �.!�/�"���
����	���ก&���ก�� &����
���	�	กก	� �!���#	����	 (Bamboat & Bordeianou, 2009) 
�	กก	��8ก�	()���#����� $��.!�/�"�'	&��$��')��!)���	��� 156 +� 6��'	�.!�/�"ก�,'
 
'��	ก��#	�



��OT�&���"	��" 
�	���"	��"
����                                                                                    6".
. (ก	�6"	�	��.!$�P') / 95 

���	
����	���ก&���6��
(8��
	กก�'	ก�,'
��	ก��#	����	)"'	�
���"#�	+�P�	�#*�&� (P < 0.01) �6��
(8�� 1.93 ± 
0.52 ก�1�ก��
$����%�ก�����'	&�� %��$������� 3 �����'	&���6��
(8�� 1.85 ± 0.62 ก�1�ก��
 #	��&,�	ก
ก	�(�����	))ก�	ก�'	�ก	" 
'�� �.!�/�"���#.�)	",%��
�1�+�'�
 ��'� �.!�/�"1�+ & 1�+���$� ��-�&!� 
(Nisanevich et al., 2005) 

3.1.4) ��	����X##	�����))ก ก	��8ก�	()�%��#&��|
6��'	�.!�/�"���
�4	�����	�ก����
����
	O�X##	��))ก
	กก�'	 1.5 
������&�/���	���ก&�� 1 ก�1�ก��
/ 
����1
� (Brandstrup, 2006)  

3.1.5) ��&����	��!)��w���&�ก	� �'����#
�,����	 �!�� 
���ก)��!�"+'	+�	
�(!
(!�()���3)� �	กก	��8ก�	()�h����)��%��+O� 6��'	+'	+�	
�(!
(!�
()���3)�����)"'	�
���"#�	+�P�	�#*�&�$�ก�,'
�.!�/�"��� �!���#	����	��	���
	ก  (Melis et al, 2012)   

3.1.6) ก	�(�#'�))กW����#��!)�ก	���	��!	���()��)�  
(Oxygen Transplantation) ก	��8ก�	()� h��%��h)��� 6��'	�.!�/�"���
�4	�����	�ก����
�+'	+�	

�(!
(!�()�))กW���� (O2 sat) �!)"ก�'	 95% �	"$���Y�
	กก�'	 20 +����/�	�� ���$��&!���Y�ก�'	 90 
+����/�	�� (Walsh et al., 2007; Heitz & Horne, 2010)  

3.2 ก	�&��&	
����
����"�"	� 
- 4	��%��กW!)�$��.!�/�"��� �!���ก	��'	&��
�ก�ก��4	��%��กW!)�

(8��ก���.!�/�"$�%&'����"�()�ก	��'	&�� �	ก�	�����"6��'	���
	O()�#	����	��� �!�����	���
	ก
#�
6��5�ก��4	��%��กW!)�����ก��+3) �
3�) �!���#	����	��	���
	ก
���&')ก	��ก��4	��%��กW!)�
�6��
(8��)"'	�
���"#�	+�P�	�#*�&� (Varadhan & Lobo, 2010; Brandstrup et al., 2003) 6��'	�.!�/�"
ก�,'
��	ก��#	����	�ก��4	��%��กW!)������'	&���!)"ก�'	�.!�/�"ก�,'
 
'��	ก��#	����	 +3) 6�
�+�	

����ก&�()�4	�����	�'�
�)� %��ก	�&��()�%���!)"ก�'	ก�,'
 
'��	ก��#	����	 (Bamboat & 
Bordeianou, 2009; Pearse et al., 2005)  

- ก	��8ก�	()���)
����� h)�%�� �����
� %��)����+ 6��'	 
'
%&ก&'	�ก��()�ก	�ก���
	��ก�	$�1��6"	�	�W��	$�ก�,'
(	�#	����	 ���	�ก�� ��3)ก�,'
���
����	#
�,� 
%&'�.!�/�"&!)�ก	�ก	��b�	����� �ก��"�ก���)"&')()�%���"Y�����$��.!�/�"&��&')��	 #!  �'	&���')�	�����
���	�� (Vermeulen, Hofland, Legemate, & Ubbink, 2009)  
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3.4 ���C���<	 
 

1. ���(D��E���	6  
�	ก���ก�	����������ก�����#3�+!� �! 6��'	6"	�	�
����	���!	���#�	+�P$�ก	��b�	

�����%��#���ก&)	ก	��	�+����ก��
*8�&��&	
����
��)	ก	�()��.!�/�" 1�"
�ก	�#���ก& &��&	

%������
��W��	��-���"�H ����$��.!�/�"ก�,'
�#��"��#�"#
�,����	 ก�,'
(	����	 %��ก�,'
���	�ก�� 1�"+��

�ก	�&��&	
)	ก	�()��.!�/�"&���%&'��"�ก')��'	&�� (O��'	&�� %����"������'	&�� 1�"#	
	�*��	
 �!������ +3) 

1.1 ��6�ก7��/7	:�( +��
�ก	�+��ก�)��.!�/�"ก�,'
�#��"� ก�,'
(	����	 %��
ก�,'
���	�ก���!�"ก	� W�ก�����&�ก	���Y��/�"%��)	ก	�#�	+�P�����	$�!�.!�/�"
	1��6"	�	� ��'� 
�!)��#�" �!)��.ก +�3�� #!)	���"� �������	�)	�	� �!�!)" ���	���ก&������ W8��#	
	�*��	$�!
�����7�" �!�'	�.!�/�"ก�,'
���
�1)ก	#�#��"��#�"#
�,����	 ��3)�ก��4	��(	����	%�!� (Nisanevich et al., 
2005) ��3)$�ก�O�����.!�/�"
	�!�")	ก	��	"$����3�)" &����
 ���	���ก&���6��
(8�� �X##	��))ก�!)" 
|X��#�"��)�
��#�"�ก�)�%ก�� (Walsh et al., 2007; Heitz & Horne, 2010) W8����-�)	ก	�()��.!�/�"
���
�4	�����	�ก�� 1�")	�&!)�
�ก	�W�ก�����&�1�+�����	&��()��.!�/�"�����-��X���"#'��#��
��	$�!�.!�/�"
�ก��4	�����	�ก�� ��'� �.!�/�"
������&�1�+���$� 1�+ & 1�+��	��	� �'�
�!�" 

1.2 ��6�/7	:�( $���"��'	&��6"	�	�#	
	�*����
���.!�/�"$�ก�,'

�#��"��#�"#
�,����	 ก�,'
(	����	 %��ก�,'
���	�ก�� 1�"����
���	ก����8ก#�PP	O��6%��)	ก	�%#��
()��.!�/�"(O��'	&��1�"��#�PP�%6�"���3)6"	�	� ������,*8�����%�����
	O#	����	����4�&'	�H 
#'�����ก)�()���3)� "	����.!�/�" �!���$�(O��'	&��  ก	����+�	
�����)���3)���	#'��ก�	� 
(Central venous pressure: CVP) ���
	O()���3)�����#�"(O��'	&�� %���X##	�����))ก(O��'	&�� 
W8��#	
	�*��	
	����
��4	���#�"#
�,����	 �! ��'� ก�O�����.!�/�" �!���#	����	�!)"ก�'	���
	O���	���
#.P�#�"))ก�	ก�'	�ก	" ��3) �!���#	����	
	กก�'	���
	O���	���#.P�#�"))ก�	ก�'	�ก	"กY)	�����
��
 �!�'	�.!�/�"�#��"�&') 4	���#�"#
�,����	 $��.!�/�"���
�4	��(	����	 +3) ก�O�����.!�/�" �!���#	����	
��%��(O��'	&���!)"ก�'	���
	O���	���#.P�#�"))ก�	ก�'	�ก	"�'�
ก��
�)	ก	�%#�� ��'� ���$��&!�
��Y� �X##	��))ก�!)"ก�'	 0.5 
������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Brandstrup et al., 2003) 
+�	
�����)���3)���	#'��ก�	�&��	ก�'	 5 �W�&��
&����	 %#���'	�.!�/�"�ก��4	��(	����	%�!� +��
 �!���ก	�%ก! ()"'	�����'�� #'��$��.!�/�"ก�,'
���	�ก��(O��'	&��#	
	�*����
�� �!�	ก����%��
���
	O#	����	��� �!���
	กก�'	���
	O���	���#.P�#�"))ก�	ก�'	�ก	" +�	
�����)���3)���	#.�

	กก�'	 12 �W�&��
&����	 |X��#�"��)�
��#�"ก�)�%ก�� �#
����-�|)�#��
6. (Walsh & Walsh, 
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2005; Marik, Baram, & Vahid, 2012) �.!�/�"ก�,'
���+�� �!���ก	�%ก! (1�"��Y� 1�"ก	�$�!"	(��
�X##	�� ��3)�����
	O#	����	���$�!�� %&'�	ก�.!�/�"
�+�	
���1���&&��	)	�6��	�O	$�!"	ก��&,!�
+�	
���1���&�'�
�!�" ��-�&!� (Lassen, Soop, Nygren, Cox, Hendry, & Spies, 2012; Pearse, 
Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005; Muller et al., 2009; Hubner et al., 2010) 

1.3 ��6�����/7	:�( $���"������'	&���')��!)���-���"����#�	+�P�6�	�
�.!�/�"�����'	&���')��!)�
�1)ก	#�ก��4	��%��กW!)�(8�� �! �	ก 
' �!���ก	�����
����3)�b�	�����
)"'	�$ก�!���  �������6"	�	�+��
�+�	
&�����ก #���ก&&��&	
����
��������8ก#�PP	O��6()�
�.!�/�"�����'	&��)"'	�$ก�!��� +3) ����8ก�,ก 15 �	�� ��	��� 4 +���� �,ก 30 �	�� ��	��� 2 +���� 
�����	ก��������8ก�,ก 1 ����1
���+�� 24 ����1
� �����	ก����)	�����8ก�,ก 2-4 ����1
��	ก�.!�/�"

�)	ก	�+����  %�����+'	+�	
�����)���3)���	#'��ก�	��,ก 1-2 ����1
� �63�)����
��#	����	$�
�'	�ก	" ก	�������8ก��	����X##	�����))ก�,ก 1-2 ����1
� 1�"ก�	���$�!�X##	��))ก
	กก�'	 0.5 

������&�/���	���ก&�� 1 ก�1�ก��
/����1
� (Brandstrup et al., 2003) 
 

2. ก	������� 
ก	�����
��4	���#��"��#�"#
�,����	 4	��(	����	 %��4	�����	�ก��$��.!�/�"����6��'	

�	กก	��w���&��	�$��)�.!�/�"
������.!�/�"ก�,'
����.!#8ก&�� +3) #	
	�*&)�+�	*	
��3)�'�"���3)&��)�
 �! �,ก�(!	�!)����	�w���&�ก����&������	��� �!�)� %���.!�/�"ก�,'
��� 
'�.!#8ก&�� +3)  
'#	
	�*&)�
+�	*	
��3)�'�"���3)&��)� �! &!)��)���ก�	&�����&�"���'	���� &!)�
�+�+)"$�!ก	��'�"���3) 
�������6"	�	�+��������
��4	���#��"��#�"#
�,����	 4	��(	����	 4	�����	�ก��  �!������ 

2.1 ก�>'9'8/4��5%6�4��Fก:�% &���'���������
	�#
���$�!����
��4	���#��"��#�"
#
�,����	 4	��(	����	 %��4	�����	�ก�� +3)  

- ก	�W�ก�����&�#)�*	
(!)
.��	ก&���.!�/�"1�"&���'	
�)	ก	�����ก&�
)"'	� � ��'� �'�������	 +)%�!� ก	�&����'	�ก	" )	ก	�%#������'�����'	�.!�/�"�ก��4	��(	����	 +3) 
�.!�/�"�'�������	 �	ก%�!� &ก#��กY� ���	�	"����"� 
�)	ก	��	"$� ��Y�&3��H +�	
&8�&��()��������
 
'�� (Poor skin turgor) %#��$�!��Y��'	�.!�/�"
�4	���#��"� ��3)
�4	��(	����	%�!� $��.!�/�"ก�,'
���	
�ก����
�)	ก	�%#�� +3)  *!	�.!�/�"�.!#8ก&�� �'�%�'� ���3�)"�	"$���	�	ก  )
��#
��#��
6. ��

��	"
3) ��	"��!	ก��,�
 ����&	��
 &����
 |X��#�"��)� �!�#�"���� (Rales) �#�"�ก�)�%ก�� 
(Crepitations) 
��#�"����$���������� 3 %��ก ��)���3)���	$�P'���+) (Jugular Vein) 1�/�&8� (Walsh 
et al., 2007; Heitz & Horne, 2010) 
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- ก	�����
��)	ก	��	�+����ก $��.!�/�"���
�4	��(	����	+�	
���1���&
��&��	���!)"ก�'	  90 
�����
&���)� (��3)����&��	ก�'	+'	+�	
���1���&ก')��'	&��
	กก�'	 50 

�����
&���)� )�&�	ก	��&!����$�
	กก�'	 20% ()�+'	�ก&� ��3)
	กก�'	 110 +����/�	�� +�	
���
$���)���3)���	#'��ก�	� (Central venous pressure: CVP) &��	���!)"ก�'	+'	�ก&� +3) 12-15 
�W�&��
&����	 (Wakeling et al, 2005) +'	+�	
�(!
(!�()�))กW���� (O2 sat) �!)"ก�'	 95% �	"$�
��Y�
	กก�'	 20 +����/�	�� ���$��&!���Y�ก�'	 90 +����/�	�� (Walsh & Walsh, 2005; Marik, Baram, & 
Vahid, 2012)  

2.2 ก�>'/4��5%6?�7�4��Fก:�% &���'���������
	�#
���$�!����
��4	���#��"��#�"
#
�,����	 4	��(	����	 %��4	�����	�ก�� ��+�!	"H ก���.!�/�"����.!#8ก&��%&'
�(!)%&ก&'	��!	���Yก�!)" 
+3) 

- ก	�W�ก�����&� ��W�ก�����&��	กP	&���3)�,++����)".'$ก�!��� �.!����.%����
�!	� ��!	��!	���#,(4	6����.%��.!�/�" �6�	�#	
	�*��	(!)
.�
	$�!$�ก	�6��	�O	+�	
����ก&�()�
#
�,����	 �!  ก	�&����'	�ก	"1�"&����.�������%�!���-�#��กY� +�	
&8�&���ก&���3)���� �.!�/�"
(	����	��
�+�	
&8�&��()�������� 
'�� (Poor skin turgor)  ��
b��	ก%�!� ก�O��.!�/�"
�)	ก	���
���	 
���3)ก&	��
 
�ก��,�
�����O��!	%(!� �	"$���	�	ก |X��)�
��#�"�ก�)�%ก�� �#
����-�#��
6.
%#���'	�.!�/�"
�4	�����	�ก��  

- )	ก	�%#���	�+����ก ��'� ก	����#�PP	O��6 +�	
�����)���3)���	
#'��ก�	� �'�
ก����&����	��!)��w���&�ก	� W8����+�!	"ก��ก	�����
���.!�/�"$�ก�O��.!�/�"
�.!#8ก&�� 

ก	�����
��#
�,����	$��.!�/�"�����'	&���')��!)�+������
����-�
��"�H &���%&'ก')��'	&�� (O��'	&�� %�������'	&�� �6�	�#
�,����	�����"�%��� �!&�)����	 
%����	$�!����
���,ก 2-4 ����1
�$��.!�/�"ก�,'
�#��"� %���,ก 1-2 ����1
� $�ก�,'
�������

�4	��(	����	
��3)
�4	�����	�ก��%�!� 

 

3. ก	���(ก	��	��;<	 
$��.!�/�"ก�,'
�#��"��#�"#
�,����	 ก�,'
(	����	 %��ก�,'
���	�ก�� �
3�) �!���ก	��'	&���')�

�!)�%�� �!���#	����	����&'	�H ��%��$����
	O���%&ก&'	�ก�� 
�ก#'��������"�%���#
�,����	$�
�'	�ก	" 1�"����.!�/�"ก�,'
�#��"��#�"#
�,����	)	��ก��4	��(	����	�����'	&���	ก �!���ก	�����"#	�
���	 
'�6�"�6)ก�����
	O���	���#.P�#�"))ก�	ก�'	�ก	" ก�,'
���
�+�	
�#��"�&')ก	��ก��4	�����	�ก�� �
3�)
 �!���#	����	����"
	ก�ก��ก�'	���
	O���	���#.P�#�"))ก�	ก�'	�ก	" กY#	
	�*��	$�!�ก��4	�����	�ก��
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�����'	&�� �! ��
*8��X���"�'�
)3��H ���)	�
���&')ก	��ก���#�"#
�,����	 +3)
� 1�+�����	&�� ��'� 
1�+���$� 1�+&')
 �!�')(��	��	�) 1�+ & ��-�&!� ��3)"	����������	�)".'���
 ��'� "	(���X##	�� 
"	���
���&')ก	�ก�)���� & �������%���	����$�!����
���.!�/�"�����'	&���')��!)�%����0������
	�#

%��#	
	�*��	
	$�!�w���&� �! ��3�)��	ก$�����'	�����.!�/�"�'	&���')��!)� �!���ก	����ก	�#	����	
���� �.!�/�"&!)�ก	�ก	��.%��b�	�����4	��#
�,����	)".'&)�����	1�"6"	�	�&!)��b�	��������&') ���� 

3.1 ก	�(4C�=��/4��5%6?(���G�	��;<	:	�C/�ก	���ก�	 �	กก	������
���Oก��
6��'	
�ก	��8ก�	����"����"�����'	�ก	���%��#	����	%����	ก�����
	O#	����	ก��
ก	� �!���#	����	%�� 
'��	ก�����
	O#	����	��	��� 17 ��3�)� W8��
��8ก�	$�������)��ก��  ������
���
	��ก ������#����)�
��ก	 ������#��#�W)��%���� %��������)�#�	�)� ���� 2 �.�%�����
�
(!)�� (!)�#�"%&ก&'	�ก�� $�1��6"	�	��+���
 ���"%6�"�%����#�PP�%6�"�"����"
���ก	�#	����	
%�� 
'��	ก�����
	O#	����	 �	�+����
�ก	�$�!"	ก��&,!�+�	
���1���&�'�
�!�"ก�O��.!�/�"
�+�	
���
1���&&��	 ��3)$�!"	(���X##	��ก�O��.!�/�"
�4	�����	�ก�� 

3.2 ก	�%�(��HH	>�'@ +3) ก	����),O�4.
��'	�ก	" ��6�� )�&�	ก	�
�	"$�%��+�	
���1���&  1�"�.!�/�"���
�4	��(	����	��6�)�&�	ก	��&!����$�
	กก�'	 20% ()�+'	
�ก&� ��3)
	กก�'	 110 +����/�	�� (Gan et al., 2002) ��3)+�	
���1���&����
	กก�'	 20% ��3)
�!)"ก�'	 90 
�����
&���)� (Gan et al., 2002) Pulse Pressure #	
	�*��	 �$�!��-��X���"��	�	"
���
	O���	$��'	�ก	" �! 1�"
�+�	
 � (Sensitivity) 60% %��+�	
�76	���	��� (Specificity) 85% 

(Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006) �.!�/�"���
�4	�����	�ก����
�)	ก	�
�	"$���Y�
	กก�'	 20 +����/�	�� ���$��&!���Y�ก�'	 90 +����/�	�� (Walsh et al., 2007; Heitz & Horne, 
2010)  

3.3 ก	�:�%��7	�ก	6 $��.!�/�"ก�,'
�#��"�(	����	���
�ก	�����.!�ก&�+�����
|X�+�	�'�()�3�
���	 ก���	"���	 ��
�)	ก	��	ก%�!� +)%�!� �'�������	 Skin turgor �#!���3)���	
�����O+)��%|� (Singh, Kuschner, & Lighthall, 2011) �.!�/�"ก�,'
���	�ก����
�&����
ก��,�
 �'�
%�'���!	)ก ���3�)"�	"$���	�	ก  )
��#
��#��
6. ��
��	"
3) ��	"��!	ก��,�
 ����&	��
 &��
��
 |X��#�"��)� �!�#�"���� (Rales) �#�"�ก�)�%ก�� (Crepitations) �#!���3)���	�����O+)��1�/�
&8� (Walsh et al., 2007; Heitz & Horne, 2010; Singh, Kuschner, & Lighthall, 2011)  

3.4 ก	�G��9Fก�<	�%��I��	%� 1�"����8ก��	����X##	�����))ก�,ก 1-2 
����1
� �.!�/�"ก�,'
(	����	 ��6��X##	��#��(!
 �X##	��))ก�!)"ก�'	 0.5 
������&�/ก�1�ก��
/����1
� 
��ก	�����8ก��	������	�(!	�!)"ก�'	��	������	���(��))ก�	ก�'	�ก	"$����
	O&���%&' 200-500 

������&�&')���$�ก�,'
(	����	 (Intake < Output) (Gan, Soppitt,  Maroof,  El-Moalem, Robertson,  



�������  �����	
                                                                                                           ��ก	���	����ก	� / 100 

& Moretti et al., 2002; Wakeling et al., 2005; Heitz & Horne, 2010; Bamboat & Bordeianou, 
2009; Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006) �.!�/�"ก�,'
���	�ก�� ��6�
�X##	��
�#��	���3)�(!
 (ก�O��X##	�� 
'))ก) ��ก	�����8ก��	������	�(!	
	กก�'	��	������	���(��
))ก�	ก�'	�ก	"$����
	O&���%&' 200-500 
������&�&')���$�ก�,'
���	�ก�� (Intake > Output) (Holte, 
Sharrock, & Kehlet, 2002; Singh, Kuschner, & Lighthall, 2011)  

3.5 ก	�%�(�%	�(��=����(�K�((<	�7%�ก�	� (Central venous 

pressure: CVP) �.!�/�"���
�4	��(	����	+'	+�	
�����)���3)���	#'��ก�	���&��	���!)"ก�'	+'	�ก&� 
+3) 12-15 �W�&��
&����	 ��3)�.!�/�"���
�+'	 CVP �!)"ก�'	 5 �W�&��
&����	 *3)�'	�.!�/�"
�4	��(	����	 
The Society of Critical Care Medicine�s Surviving Sepsis Protocol �#�)%���'	���	�
	"ก	�
+��+,
�����+�	
�����)���3)���	#'��ก�	�$��.!�/�"���� � +3) 8�12 �W�&��
&����	 %��12�15 
�W�&��
&����	$��.!�/�"���$�!�+�3�)��'�"�	"$������'	&�� $��	�&��ก��(!	
�	ก Frank Starling curve 
���,�'	�.!�/�"�	�+�����
 �!���ก	��'�"���3)�63�)%ก! (#
�,����	�
3�)+�	
�����)���3)���	#'��ก�	� 
��'	ก�� 6-7 �W�&��
&����	 %��")
����
3�)+'	+�	
�����)���3)���	#'��ก�	� ��'	ก�� 10 �W�&��
&�
���	 (Singh, Kuschner, & Lighthall, 2011) $��.!�/�"ก�,'
���	�ก�� ��6�+�	
���$���)���3)���	
#'��ก�	� (Central venous pressure: CVP) #.�
	กก�'	+'	�ก&� +3) 12-15 �W�&��
&����	 (Wakeling 
et al, 2005) 1�"�76	��.!�/�"��� �!���#	����	�	���)���3)���	���
	O
	ก+�����+'	+�	
�����)�
��3)���	#'��ก�	��,ก 1-2 ����1
� (Walsh & Walsh, 2005; Marik, Baram, & Vahid, 2012)   

3.6 ก	���8��;<	���ก:�% 1�"�����,ก 24 ����1
� �6�	�#	
	�*����
��
#
�,����	$��'	�ก	"�����'	&�� �! (Bamboat & Bordeianou, 2009) 1�"�.!�/�"���
�ก	���	ก��#	����	 
((	����	) ��
����	���ก&���6��
(8�����
	O 0.5 ก�1�ก��
�����'	&�� �.!�/�"���
�4	�����	�ก�����	���ก&��

�ก�6��
(8��
	กก�'	 2.5 ก�1�ก��
 (Varadhan & Lobo, 2010) %&'$�ก�O�����.!�/�" 
'#	
	�*�,ก���	ก
�&�"� ��3)�.!�/�"��� 
'�.!#8ก&��#	
	�*�������	���ก �! 1�"$�!�+�3�)��������	���ก%��"ก�.!�/�"))ก�	ก
�&�"� ��3)$�!�.!�/�"�)����&�"��.!�/�"���#	
	�*�������	���ก �!W8��
��	+	%6� %���.!�/�"&!)� 
'
�ก	�
��	ก��ก	��+�3�)� �� ��'� �.!�/�"�	���Y�ก���.ก+)%�� (#������ ��-�&!�  

3.7 ก	����ก:ก	���'86�C���/�:�%�9	������S�G�:�ก	�$��.!�/�"
ก�,'
(	����	 ��6�+'	+�	
*'����	�6	�()��X##	��
	ก�ก��ก�'	 1.030 %��
�+'	+�	
�(!
(!�()�
��3)�#.� (Hematocrit) (Nisanevich et al., 2005) $��.!�/�"���
�4	�����	�ก�� ��6��'	+'	+�	

*'����	�6	�()��X##	���!)"ก�'	 1.030 (Nisanevich et al., 2005) %��
�+'	+�	
�(!
(!�()���3)�
&��	�� (Hematocrit) (Gan et al., 2002; Heitz & Horne, 2010; Bamboat  & Bordeianou, 2009) ก	�
&����	+'	1�&�#�W�"
 1W���"
 )���.
�� %��+��&���� $����%�ก1�"ก	�&���$�����1
���� 4, 8 %�� 
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24 ����1
������'	&��  6��'	 3 ��������'	&��+'	+�	
�(!
(!�()���3)� )���.
��#.�(8��$�ก�,'
��	ก��
���
	O#	����	 (Nisanevich et al., 2005; Benes, Chytra, Altmann, Hluchy, Kasal, & Svitak et al., 2010) 

3.8 ก	���������(�G�%	������������กU���=��K�( �ก&�+'	+�	

�(!
(!�()�))กW����$���3)���
	กก�'	��3)��'	ก�� 95% �����+	���)� �))ก W��$��'���	"$�
))ก��'	ก�� 35- 40 
�����
&���)� �.!�/�"���
�4	�����	�ก����
�+'	+�	
�(!
(!�()�))กW���� (O2 sat) 
�!)"ก�'	 95% (Walsh et al., 2007; Heitz & Horne, 2010)  

3.9 ก	�G��9Fก�7	����	>�K�(9'8��ก�	ก��%=�=� 1 �	9' (Cardiac 
output) 1�"ก	�����8ก+'	�7���"+�	
�����)���3)�%��$��'��#���#,�ก	��'	&�� ก	� ��()���3)�
$��#!���3)��)))��&!	�,ก 1-2 ����1
� (Futier, et al., 2010; Abbas & Hill, 2008) %&'�������"��
�(!)��	ก��
�����	
	$�!$�ก	�����
����3�)��	ก
�ก
�ก	���	
	$�!%�����+'	���
	O��3)����))ก�	ก���$�$� 1 �	��
$�1��6"	�	�(�	�$�P'��3)1�����"�%6�"���'	���� 

3.10 ก	�������ก	���G�4� ก	�����
�������ก	�����.!��3)#&� �	ก6��'	

�+�	
��	#��#� ก	�����.!#&������"�%���1�" �76	�$���"� 24 ����1
�$��.!�/�"#.�)	", #	��&,)	�

	�	ก+�	
����ก&�()�#
�,����	 (Grade, Quintel, & Ghadimi, 2011) 
 

4. ก	�:�(:	�������/� 
ก	�&��&	
����
����$��.!�/�"%&'��ก�,'
���� �!���ก	��.%����ก	�#	����	 ��-�

���	����#�	+�P%����-���!	���1�"&��()�6"	�	�$�ก	�����
��)	ก	�+�	
����ก&����)	��ก��(8�� 
��3)�ก��(8��%�!�ก���.!�/�"$�+�	
�.%� 1�"
�ก	�����
��)	ก	���-���"�H %���	"�	�ก��%6�"�
��!	()� (!��3)��
#,(4	6�63�)��	����ก	�%ก! (�XP�	&') � 1�"#	
	�*����
�����.!�/�"���� 3 ก�,'
 
�	กก	�����
��ก	�����.! ก	����#�PP	O��6 ก	�&����'	�ก	" ก	�����8ก��	����X##	�� ก	����
+�	
���$���)���3)���	#'��ก�	� ก	��������	���ก&�� ก	�#���ก&ก	������"�%�����&����	�
�!)��w���&�ก	� ก	�����
�������+�	
�(!
(!�()�))กW����$���3)� ก	�����8ก+'	���
	O��3)����
))ก�	ก���$�$� 1 �	�� &	
�	"���)�"�$�(!) 3 

�	กก	���������Oก��
�ก��"�ก��ก	����ก	�#	����	$��.!�/�"�����'	&���')��!)� 
#	
	�*��	
	����$�! �!$���'�"�	� �!)��.!�/�"���ก���"ก��
 �)�.!�/�"���"ก��
�	" �)�.!�/�"
���"ก��
�P�� �)�.!�/�"6�������"ก��
 �63�)$�!��-�%���	�ก	��.%�%�����ก	�#	����	$�ก�,'

�.!�/�"���"ก��
�����'	&���')��!)� �!)"'	���-����� &���%&'��"�ก')��'	&�� (O��'	&�� %������
�'	&�� ��	$�!�.!�/�" �!���ก	����ก	��XP�	�#�"#
�,����	 �!)"'	������Y� �63�)$�!�.!�/�"
�4	��#
�,����	
�ก&�%�� 
'�ก��4	��%��กW!)�)3��H )������-���&')ก	�|���&�������'	&�� ��"����	����)�
1��6"	�	� %��#	
	�*��	��'	"ก����!	�$���"����	�����
	�#
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4.1 ��	
ก���ก�� 
���� �!�"#$%���&ก	��'	(�%��)%�'������
�ก�ก*%�+,-	���ก.���/	กก	���"!�
%���� 

�	���0	1���!�-����'	(�%���
"���2��
/��3*#
������4#�!5 �����6��+,-	�"#�0	7�,�0	1-����� �!
/0	��6�(��������ก�	(��1�2��3!	&	��	����� 
"���0	1-���"!7'	1�'/'	!1�ก	�%�����ก�	������� 
%������ก	�-	����	�ก	�/�%ก	��	���0	1����� �!8	!-���ก	��'	(�%�'�������&&��)%�"#��"#!�('�ก	�
�ก*%-�4��ก*%8	����"!�
%�����	���0	94��'	��6��*#��0	7�,�!'	�!*#� -	ก���� �!$%���&ก	��:;	����� %���
���/�%ก	��!'	��-
	��
ก</��ก*%����3=>�"#%"�ก'���� �! 3!	&	�/��/0	��6�(���
"����	�ก	�%��� �:;	
����� ����
*��	ก	� ��
9��
"����	�ก	�/�%ก	��	���0	1��('����!����ก	��'	(�% 74� ก'���'	(�% 
�?��'	(�% ���-����'	(�% �34#�1-����� �!�ก*%7�	
���%8�! $
'�ก*%8	�����ก.���/	กก	���"!�
%�
�	���0	���� 

/	กก	��&������?ก��
/	ก-��ก@	���*����/�ก�>�"#�ก"#!�����ก�&ก	�/�%ก	��	���0	
1����� �!�"#�0	�'	(�%�'�������&&��)%/	ก@	����
���*��ก����*ก�>�"#�'	��4#�94� $%��ก' Archsurg, 
BioMed Central, CINAHL, Cochrane review, Google scholar, HighWire, LippincottWilliams &  
Wilkins, Medscape, Oxford journals, Pub Med, SAGE journals, ScienceDirect, Springer, Wiley 
Online Library ���ก	��4&7��%��!
4� 2%!1�����?ก��
�ก����8��"#��6�j&�&�(<
 �"#$%���&ก	�
("3*
3>��!�3�'����8	�	$�!���8	�	���กk� (����('�l 7.�. 2000-2012 2%!1��-��ก@	���*����/�ก�>
�ก��%�& 2%!
"70	�0	7�,�"#1��1�ก	��4&7�� 74� Abdominal surgical patient, Monitoring, 
Management, Treatment, Prevention, Fluid balance therapeutic, Fluid balance assessment, Fluid 
management, Fluid imbalance, Fluid overload, Fluid dehydration, Fluid depletion, Complication, 
Length of stay, Mortality rate ��� Morbidity ��ก	��4&7��$%�-��ก@	���*����/�ก�>����-
% 40 ��4#�� 
�0	
	��&��
����*�7�	�->���
��(	
��(9�����7>���ก	���ก�	 ��������������	�ก	�/�%ก	�
�	���0	1����� �!�'	(�%�'�������&&��)% �34#��'�!�%����;��ก��ก	��ก*%8	����"!�
%���0	�0	-��&
���� �!ก�'
��"#!� ก�'
�	%��0	 ���ก�'
��0	�ก*� 1���!�-����'	(�%�'�������&&��)%$%� 2%!
"�������0	 

(Recommendation) %��('�$��"�74� 
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1. ก��&��ก	�ก	�/�%ก	��	���0	1����� �!-����'	(�%�'�������&&��)%�	
	�9�w*&�(*
$%� 3 ����(��%��('�$��"� 

1.1 ก	�����
*� (Assessment) 74� ก	�����
*�8	���
%���0	1��'	�ก	! 
���� �!-����'	(�%�'������ .�#��	
	�9����
*��
%���0	1��'	�ก	!�&'�$%���6� 3 ��!�%��!ก�� 74� ก	�
����
*�(����('ก'���'	(�% ��-�'	��'	(�% ���-����'	(�%  

�*="ก	��"#1������
*����� �!
"8	����"#!���"!�
%���0	 ���� �!
"8	���	%��0	 
������� �!�"#
"8	����0	�ก*� �	
	�9����
*�$%�/	ก ก	�.�ก�����(* ก	�(��/�'	�ก	! ��,,	?�"3 
(Johnson, & Monkhouse, 2009; Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006) ��
ก	�(��/�	�-����w*&�(*ก	� ��'� 7�	
���
��������4�% 7'	7�	
9'��/0	�3	�����+��	�� 7'	
2.�%"!
 2�(���."!
 (Nisanevich, et al., 2005; Vazquez, Masevicius, Giannoni, & Dubin, 2011) 

ก	�1��ก	���%7�	
%��-��%��4�%%0	�'��ก�	� (Central Venous Pressure) (Wakeling, McFall, 
Jenkins, Woods, Miles, Barclay, &  Fleming, 2005; Singh, Kuschner, & Lighthall, 2011) ก	���#�
��0	-��ก(�� ก	�(��/0	����+��	���"#��ก (Brandstrup et al., 2003) ก	���%7'	7�	
���
�����ก.*�/�
1���4�% (O2 sat) (Walsh et al., 2007; Heitz & Horne, 2010) ��6�(�� 

1.2 �*="ก	�/�%ก	� (Intervention) 74� ก	�/�%ก	��	�ก	�3!	&	�%�	��	�
��0	1����� �!-����'	(�%�'������ /0	��ก��6� 3 ก�'
 74�  

1) ก	�/�%ก	��	���0	�0	-��&���� �!ก�'
��"#!� 
2) ก	�/�%ก	��	���0	�0	-��&���� �!�"#
"8	���	%�	���0	 
3) ก	�/�%ก	��	���0	�0	-��&���� �!�"#
"8	����0	�ก*� 
ก	�/�%ก	��	�%�	��	���0	1����� �!-����'	(�%�'������ 74� /�%ก	�

�ก"#!�ก�&��*%����	���0	 ��*
	?�	���0	�"#1-� 2%!/0	��ก��6� 2 ����	�%��!ก�� 74�����	�ก	�
/0	ก�%�	���0	�������	�ก	�$
'/0	ก�%�	���0	 ���� 2 �*="�"�
"���&'�1�� ��%" ����"!����7�' ก	�1��ก	���%
7�	
%��-��%��4�%%0	�'��ก�	� (Central venous pressure (CVP) ก	�1-�!	�"#�ก"#!�����ก�&ก	�
7�&7
�	���0	 ���ก	�/�%ก	��	ก	��4#�5 �"#
"ก	���ก�	3&�'	 �'�!�ก�$��+,-	ก	���"!�
%���0	$%� 
74� !	ก��(��7�	
%��2�-*( (Vasopressors) ��'� Norepinephrine ��� Dopexamine 
"���0	1-�
��4�%$���"�!��0	$��$%�%"���� (Lassen, Soop, Nygren, Cox, Hendry, & Spies, 2012; Muller et al., 
2009; Hubner et al., 2010) ก	�/�%ก	��	ก	���%�34#�1-����� �!�	
	�9�!�&-�4��7�4#��$-��'	�ก	!
$%���<� ก��(��ก���3	��	-	�����0	$��1-�ก��&
	�0	�	�$%���<����� �'����*
ก	�-	!�������'	(�% 
����%8	�����ก.���/	กก	���% ����4#�5 (Noblett et al. 2006; Vermeulen, Hofland, Legemate, 
& Ubbink, 2009; Noblett et al. 2006) ก	�1-���&����	��	-	��	��	ก2%!��<�-����'	(�% (Khoo, 
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Vickery, Forsyth, Vinall, & Eyre-Brook, 2007) ก	�9�%�	!��&	!��0	!'�!�	�ก���3	��	-	�
(Khoo, Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007 ) ��6�(�� 

1.3 ก	�����
*��� (Evaluation) 74� ก	�(*%(	
����
*�����3=>ก	�
/�%ก	��	���0	1���!�-����'	(�% ก	�����
*���1����� �!-����'	(�%�'������ �	
	�9����
*�
����3=>$%�%���"� 74� 

- ก	�(*%(	
����
*�����3=>��!�����  ��'� ก	�(*%(	
����
*���/	ก
��,,	?�"3 ��&&ก	�$-���"!�2�-*( ก	���%7�	
%��-��%��4�%%0	�'��ก�	� ��0	-��ก(�� ��(��/
�	�-����w*&�(*ก	��	
	�9�0	7'	7�	
���
��������4�% (Haemoglobin, hematocrit)  2.�%"!
 
2�(���."!
 

- ก	�(*%(	
����
*�����3=> ��'� ��!�!	�ก	�����(������0	$��-���
�'	(�%  ��(�	ก	���"!�"�*( 8	�����ก.��� ��'� ก	��ก*%����!ก 
"��!��#�/��ก��& (���"���%�4#�5 ��'� 
��!����	ก	����2��3!	&	� ก	�ก��&
	��&ก	���ก�	1�2��3!	&	�.�0	 ��6�(�� 

�������"#$%�/	กก	�����7�	�->-��ก@	���*����/�ก�> 7���0	
	���!ก(> 
1��1-��-
	��
ก�&&�*&����-�'�!�	�1�ก	�/�%ก	��	���0	1����� �!-����'	(�%�'�������&&��)%
/	ก-��ก@	���*����/�ก�> �34#��ก*%���2!��>����%�ก'(������ �!�����6�ก	�3���	��7>ก�('�$� 
 

 

4.2 ���������� (Suggestions) 
/	กก	���ก�	����&���-��ก@	���*����/�ก�>�"#�4&7��$%�����-
% 40 ��4#�� 3&�'	
"

��4��-	(��ก�&����%<��+,-	�	�7�*�*ก�"#��1/ ����	
	�9�0	7�	
����"#$%�
	���!ก(>1���34#�3���	
����	�ก	�/�%ก	��	���0	1����� �!-����'	(�%�'������ �34#�1��1�ก	�����
*� ก	�%���/�%ก	� ก	�
����
*�����3=>-���ก	�/�%ก	� 1����� �!ก�'
��"#!���"!�
%���0	 ���� �!ก�'
�"#
"8	���	%��0	 ���
���� �!ก�'
�"#
"8	����0	�ก*� 2%!
"����������1�ก	��0	����	�ก	�/�%ก	�$��w*&�(*%���"� 

1.   �0	�������"#$%�/	กก	��*�7�	�->�������7�	�->���
��/	ก-��ก@	���*����/�ก�>
�ก"#!�ก�&ก	�/�%ก	��	���0	1����� �!-����'	(�%�'������ 
	���ก�	ก�'
�����"#!��	,�"#�ก"#!�����1�ก	�
%������� �!-����'	(�%�'������ ��'� 3!	&	����/0	-����� �!-��ก���!ก��
 3!	&	����/0	-����� �!
���!ก��
�	! 3!	&	����/0	-����� �!���!ก��
-,*� �*��,,"3!	&	� ���!�3�!> ����*��,,"�3�!> 
�34#��0	ก	��&��� �*�7�	�-> �*/	�?> ���/�%�0	����	�ก	�/�%ก	��	���0	1����� �!-����'	(�%�'��
����1-�
"7�	
�
&��?> ����	
	�9�0	$��w*&�(*1��$%�/�*� 



&�?u*(�*�!	��! 
-	�*�!	��!
-*%�                                                                                                   3!.
. (ก	�3!	&	����1-,') / 105 

2. �%����0	����	�ก	�/�%ก	��	���0	1����� �!-����'	(�%�'������
	1���w*&�(*/�*�
1�-������� �!-��ก���!ก��
 2%!ก'����*#
�0	
	�w*&�(*
"ก	��"��/����
�� ����=*&	!����(���ก'
3!	&	����/0	-������� �!-��ก���!ก��
1-����	1/����	� ����"�1-��-<�9��7�	
/0	��6�7�	
�0	7�,
������2!��>1�ก	��0	����	�
	1��ก�&���� �! �34#�1-��ก*%7�	
�'�

4�!*#����� ���3���	��6�7�'
4�
�0	-��&�0	$��w*&�(*�	� 

3. /�%�0	7�'
4�ก	�/�%ก	��	���0	1����� �!-����'	(�%�'������$��1�-�'�!�	� �34#�
��%�ก1�ก	��0	7�'
4�
	��ก�	 ����0	
	1���
4#�
"���� �!-����'	(�%�'�������"#(���$%���&ก	�/�%ก	�
�	���0	 

4. �
4#���ก	��0	$�1��$%����������� 7��
"ก	���!�3�'����	�ก	�/�%ก	��	���0	1�
���� �!-����'	(�%�'������ $�!��-�'�!�	��"#(�����&�*%��&-�4�%������� �!-����'	(�%�'�������"#
/0	��6�(���$%���&ก	�/�%ก	��	���0	  ("3*
3>��!�3�'ก	��&������?ก��
�ก"#!�ก�&����	�ก	�
/�%ก	��	���0	1����� �!-����'	(�%�'������1-���6��"#���/�ก 

5. 3!	&	�7��
"ก	�(*%(	
����
*�����3=>-���ก	��0	����	�ก	�/�%ก	��	���0	$�
1��1����� �!-����'	(�%�'������ ��
9��ก	�����
*�7�	
3��3�1/���&7�	ก��"#
"ก	��0	����	�$�
1�� �34#��0	
	���&�ก�$�1-���%7����ก�&&�*&�����('��-�'�!�	� 7��
"ก	�����
*�����	�ก	�
/�%ก	��	���0	-�����6���!�  �����ก�	�'	�*="ก	�1%�	
	�9����
*����� �!$%�9�ก(��� ��%��<� 
����
�! �	
	�9�0	
	1���w*&�(*$%�/�*� �����0	$�3���	���&1��1����� �!('�$� 

/	ก-��ก@	���*����/�ก�>/��-<�$%��'	����	�ก	�/�%ก	��	���0	1����� �!-����'	(�%
�'������
"7�	
�0	7�,�3�	�1��+//&������ �!�"#���	��&ก	��'	(�%�'��1-,'
�ก��6��������	!
"7�	
��"#!�
�"#/�
"2�ก	��ก*%7�	
$
'�
%�����	���0	8	!-����'	(�% ���/��'����0	1-��ก*%8	�����ก.���
('	�5 (	

	-����'	(�% �('-	ก3!	&	��	
	�9�:;	�����-�4�����
*����� �!1-�$%�(����('��!�
��*#
��ก %��!ก	�����
*�/	ก�	ก	���%��	�7�*�*ก�"#�*%�ก(* ก	�(��/�'	�ก	!������� �! ก	�.�ก
�����(*!	��ก�	2�7��ก�-�4�/	ก2�7�"#��6��!�' 2�7���/0	(��('	�5 ��6��*#��"#3!	&	�-�4��"

��8	37��/�����
*����� �!1-�����"!%���7��&7�
(����('ก'���'	(�% (Grade & Quintel & 
Ghadimi, 2011) ก	�/�%ก	��������'	�ก	!8	!-���ก	��'	(�%��6��*#��0	7�, .�#�/�
"�*�=*3�('�����3=>�"#
�ก*%���� ก	�/�%ก	��
%�����	���0	1����� �!�('����!� �!'	���6���&& (����('ก	��:;	����� ก	�
/�%ก	� ก	�����
*�����3=> ��
9��ก	����&���ก	���ก�	3!	&	� ���ก	�����	�7�	
�'�

4�
ก�&�"
��8	31�ก	��ก�$��+,-	��"!�
%���0	1����� �!-����'	(�%�'������ �34#�1-����� �!$
'�ก*%8	��
��"!�
%���0	-����'	(�%�'������ ���$
'�ก*%8	�����ก.���('	�5 (��%/�
"ก	�����(��-����'	(�%
2%!��<��"#�% 
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ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(�: ก	*�	�	%'	
$%�ก+	�,�-��.��ก��  
FLUID MANAGEMENT FOR POST ABDOMINAL SURGERY PATIENTS: 
EVIDENCE BASED PRACTICE  
 
�������  �����	
  5337284  NSAN/M 
 
*�.
. (ก	*�	�	%!�" $J&) 
 
L�.ก
ก	�MN�Oก�	�	�-*�P�: !&(�QM QM
ก', *�.�., �-*	 '&(�ก�%�ก"�, �.�.  
(�.�	��-��	Q	�'�) 

 

����������	�
��� 

 
 

��	����	������	������������� 
ก	!&	'�����,�S�$�"	�"(�,�T��-PMก	!&	'����	$���ก�	UL$V(*�	P-��	* ��&(�

�"(��%.,�-�ก	� WON� �U�*�	�	%�L�+
���
M!�"�#���MN��"��ก	��	!&	'�����,�S�$�"	�"(�
��	���
	ก LV( "(�%. 70 X(�!�"�#���MN��"��ก	!&	'���&(��"(� �	,$'��MN �"ก	!&	'�����,�S�$�"	
�"(�,$'�!%,*	.�&	Q�%��*����&�� $J&X(�U�*�	�	%�L�+

ML�	
��	�	J �ก	!&	'�����
,�S��&(��"(�
	กก�&	ก	!&	'������&(�ก%"(� (�Y-'-!�"�#��U�*�	�	%�L�+
, 2554) ก	!&	'��
����&(�ก%"(�,�T�,�L�-L $
&�MN,*-N�
Mก	*�Z�	XO��,
VN(�
&กMN�[
	�M� �'&�-PMก	!&	'���"���-PMก	�&(�
ก%"(���"!%%�*P��MN�M�O�,-N
��"��L�	
�-�
,*-N
XO��,VN(�\ (Basse, Jakobsen, Bardram, Billesbolle, 
Lund, & Morgensen, 2005) (�&	��กm'	
!%�	กก	!&	'�����,�S��&(��"(���	 $"!�"�#��
MU(ก	�
��"���	�,�m�
	กก�&	 U��!�"�#��!&	'��,�S�$�"	�"(��.
M�!%$�"	�"(��	��.
	� 10-15 ,W�'-,
' 
�������ก	!&	'�����,�S�$�"	�"(�
MU(ก	�,ก-��	�.��กW"(�'&	�\ 
	กก�&	 (Noblett & Horgan, 
2007) U��,q*	.ก	,�M��
��%���	 L�	
!-��ก'-X(��
��%���	,ก-���" 3 .�.LV( ก&(�!&	'�� X�.
!&	'�� �%.$%��!&	'�� U��.�.ก&(�!&	'��
Mก.���ก	�MN��	 $",ก-�L�	
,�MN��'&(ก	,�M��
��%���	 
,�&� �	กUL�MN!�"�#��,�T� ��	*!�"�#�� ก	��(	$	�%.���	�	��	ก,�T�,�%	�	�  �-PMก	,'M�
%�	��"
,*VN(��	L�	
�.(	�%�	��"ก&(�ก	!&	'�� (Brandstrup, 2006; Rostom et al., 2006) (	��X(�!�"�#��,�T�



���t-'�-��	%�� 
$	�-��	%��
$-�%                                                                               *�.
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(Mก$�ON��u�����MN
M!%'&(ก	,�M��
��%���	��" *��&	!�"�#���MN
M(	��
	กก�&	 65 �[ 
M(���'-ก	��ก	,�M�
�
��%���	�%.,ก%V(�&
	กก�&	!�"�#�����$��&
�	� �'&�	
	Y*���" ���ก(	��U��*�ก	,�M��
��%
���	��"�"(�ก�&	 �L�(	��'N�	ก�&	 40 �[ �%.(���'-ก	�� �,*Q�	��.���ก�&	 �,*Q$J-� (Luo, Bradley, 
Dahman, & Gardiner, 2009) X�.!&	'��
M�	,$'��MN��	 $",ก-�ก	,�M��
��%���	��"�	กก	,�M�,%V(�
.$�&	�!&	'����	 $"!�"�#����J,�M����	((ก�	ก&	�ก	� (Liu, Wang, & Yan, 2005)  �!�"�#���MN��"�	X��
�u��	�.��	 $"��J,�M����	��ก���u��	�. (Johnson & Monkhouse, 2009) �(ก�	ก�M�ก	�MN!�"�#��
��"��ก	��,���	���	�%.�&���.ก(�X(�,%V(��	�$%(�,%V(���	�
&,*M��*( �X�.!&	'��กm,�T�
�	,$'�$�ON��MN��	 $",ก-�ก	,�M��
��%���	  �.�.$%��!&	'��,ก-�ก	,�M��
��%���	��"�	กก	��	ก���	
���	 $V(ก	 $"�	���	
	ก,ก-�L�	
'"(�ก	 ก	�����	�%.(	$	 ��J,�M����	((ก�	�(���	. �	ก�
��	,�M�
 $V(�	ก�	�.�	�'&	�\ (Brandstrup, 2006; Johnson & Monkhouse, 2009)   

ก%�ก�"	�*�	P-�M�	*X(��
��%���	 �.�.$%��!&	'��'	
�

'-+	�X(� Ernest 
Starling WON�(P-�	��
��% Starling equilibrium  ,�T�!%�	ก����� Starling �MN,ก-��	กก	,L%VN(��"	�
X(��	���	�%.'��Y�ก��	%.%	�'&	�\ ((ก�	ก!���$%(�,%V(�,�T�!%X(��
��%.$�&	������ 
Hydrostatic �	� �$%(�,%V(��MN�&��!%�ก��� $"�	���	,L%VN(�((ก���	ก$%(�,%V(��%.����� 
Oncotic �MN�&���O����	�	ก,�V�(,�VN(ก%��,X"	��&$%(�,%V(� �	���	 �$%(�,%V(�,
VN(Y�ก!%�ก((ก���(ก
!���$%(�,%V(��%.,�V�(,�VN( �.ก%��,X"	��&$%(�,%V(�!&	��	�,�-����	,$%V(� �	���	�	��&���	
	Y
ก%��,X"	��&$%(�,%V(���"U��'� ,
VN(.����
��%X(������ Hydrostatic �%.����� Oncotic �(

 $"�	���	����ก%��,X"	
	��" �	'&	�\ �����	
	Y,L%VN(�((ก�	ก$%(�,%V(�����&�"	��(ก!���
$%(�,%V(�U��!&	� Glycocalyx ,�T�!%
	�	ก����� Hydrostatic �%.����� Oncotic �MN,ก-�XO��
'%(�,�%	  ก	!&	'��
M!%��	 $"L�	
���L(%%(���((�U
'-ก (Colloid osmotic pressure) %�%� 
�	,$'�,ก-��	ก 1) ก	,*-N
XO��X(�ก	ก�	W	��MN$%(�,%V(�}(�
M!%��	 $"���	,L%VN(��MN�	ก$%(�,%V(�
������&(��&	�.$�&	�,W%%� 2) ก	 $"�	���	ก%�&
L-�'(%%(�����	 $"
Mก	%�%�X(�L�	
���
�	� �$%(�,%V(� 
M!%��	 $"���	,L%VN(�'���	ก�	��(ก$%(�,%V(�,X"	��&�	� �$%(�,%V(� 3) ก	
,�%MN����%�X(��-
	����	�	��(ก,W%%� (Extracellular fluid volume ECV) �	�$%��!&	'���	,$'��MN
��	 $"L�	
���L(%%(���((�U
'-ก (Colloid osmotic pressure) %�%� ,ก-��	ก��(L�	กก	,�M�,%V(� 
ก	��"���	�,�m��'&�
&��"���	���	����� 4) ก	,�%MN����%�X(��(�U
��MN'(���(�'&(ก	
!&	'�� LV( 
Mก	,*-N
XO��X(��(�U
�(�%U��,'(U� (Aldosterone) �(�'M�����,'-ก�(�U
� 
(Antidiuretic) ,�-�-�(��-U(,��W-��� (Renin-angiotensin II)  �%.,(,'M�%,�'-��,'-ก ,������ 
(Atrail natriuretic peptide) �%.ก	'(���(�X(��(�U
�,
VN(��"���	���	
	ก,ก-� LV( �.
Mก	
%�%�X(��(�U
�(�%U��,'(U� (Aldosterone) �(�'M�����,'-ก�(�U
� (Antidiuretic) ,�-�-�(�
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�-U(,��W-��� (Renin-angiotensin II) �%.
Mก	,*-N
XO��X(�,(,'M�%,�'-��,'-ก ,������ (Atrail 
natriuretic peptide) �	กก	,�%MN����%�X(�.����(�U
�'	
�MNก%&	�
	
M!%��	 $"
Mก	�ก��
�
��%���	 LV( ,ก-�ก.���ก	�O����	�%.UW,�M�
ก%��,X"	,W%%� �%.X��U�'��,WM�
((ก�(ก,W%%� 
(Holte, Sharrock, & Kehlet, 2002; Lobo, Macafee & Allison, 2006) ,�T�'"� 

ก	!&	'�� $J&�����ก���
��%���	 �&	�ก	��	กก	
Mก	,L%VN(��"	�X(��	���	
�-
	�
	ก.$�&	� �,W%%��%.�(ก,W%%��&�!% $"ก.���ก	,
'	�(%-WO
�%.,ก%V(�&!-��ก'-
��  LV(�	���	,X"	��(��&�	� �,�V�(,�VN('&	�\ (Tissue fluid translocation) ก	��J,�M��	���	!&	��	�
�!%'&	�\ �uJ$	,�V�(,�VN(��"��ก	�	�,�m� (Tissue injury) &�
ก��ก	$%�N��	 Mediators �MN�-,��
!&	'��,*-N
XO�� ก	,ก-�ก.���ก	(�ก,�� !%X(�ก	(�ก,����	 $"$%(�,%V(�}(���J,�M�
L�	
�	
	Y �ก	ก�ก,กm����	 ��	 $",ก-�(	ก	��
 �(ก�	ก�M���-ก--�	�MN ,ก-�XO���	กก	
,�%MN����%�X(�,
'	�(%-WO
�%.'&(
�"�&(��	 $",ก%V(�%.���	L�N� !%�MN,ก-�'	

	 ,�&� .��ก	
$	� �%"
,$%� ,�V�(,�VN(X	�((กW-,�� %�	��"�
&,L%VN(��$� (Intestinal motility) �	�$%��ก	!&	'��
�&(��"(� �-
	��	���	�MN!�"�#����"���%.��J,�M� �$"(�!&	'����	 $",ก-�!%�	�$%��ก	!&	'��'	

	 
ก	�MN�	���	,X"	��(��& � Third space X�.!&	'����	 $"
M(��'	�'&(,�V�(,�VN(X(�(����.�	� �'&	�\ 
(Brandstrup, 2006; Bracco, Berger, Revelly, Schutz, Frascarolo, & Chiolero, 2000) 

!�"�#��$%��!&	'��,�S��&(��"(���ก	� ��	,�T�'"(���"��ก	�����	�%.(	$	,�VN(��	ก
�	�,�-�(	$	$�����	�	� WON�,�T�!%�	กก	!&	'��  �.$�&	��MN
Mก	�����	�%.(	$	$%��!&	'�� 
!�"�#��'"(���"���	���	������	�$%(�,%V(���	 ,*VN(��,���%.������	���	�%.�	(	$	�MN
��	L�J �ก	��	��M�-' �%.,*VN(ก	����'�� �MN!&	�
	ก	���ก	�	���	�%.�	(	$	����� $"ก��
!�"�#��$%��!&	'��,�S��&(��"(�XO��(��&ก���!�ก	�ก�	X(�Q�%��*��� �%.�-��JJM�*���  �ก	
*-�	�	 $"�	���	�����  ��.,�� ��	��� �%.(�'	,m� U��*�	�	%�-�	�M*��$�"	�MN���% $"
!�"�#����"���	���	'	
�!�ก	�ก�	 �%.,}�	.���(	ก	!-��ก'-�MN(	�,ก-���กW"(��	กก	,�M�
�
��%���	XO�� 

 �&	�ก	�X(�!�" $J&
M���	,�T��&���.ก(�YO� 60% X(����	$��ก'�� ���	,$%&	�M�,�T�
�&���.ก(��MN��	L�J(��& �,W%%�YO� 40% �&(��&	�.$�&	�,W%%� 15% �%.�(ก,W%%� 5% �u�����MN
M
!%'&(�-
	����	 �&	�ก	�LV( (	�� ,*Q �%.�X
�� �&	�ก	�  �L�$��&
�	��.
M�-
	����	 �
&	�ก	�
	กก�&	!�"���(	�� !�"�	�
M�&���.ก(�X(����	
	กก�&	!�"$J-� L��MN("��
M�-
	����	 �
&	�ก	��"(�ก�&	L��MN!(
,*	.�.Y�ก����MN�"���X
�� UL�ก.��ก
M���	,�T��&���.ก(��"(�ก�&	
ก%"	
,�V�( !-�$��� U%$-'
M���	,�T��&���.ก(�
	ก�MN��� (Smeltzer, Bare, Hinkle, & Cheever, 
2010) �	�.,�M��
��%���	 �!�"�#��!&	'��,�S��&(��"(��&�� $J&,ก-��	กก	,�M��
��%���	 ��&���MN(��&
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 ��&(��&	�.$�&	�,W%%� �%.�(ก,W%%� ��	 $",ก-��	�.,�M��
��%���	WON���	��ก,�T� 2 �.,�� $%�ก\ 
LV( �	�.X	����	 �%.�	�.���	,ก-�  

�	�.X	����	 (Volume deficit/ hypovolemia)  �!�"�#���	��"	�Q�%�ก
*��&	�.
M
ก	��J,�M����	�(ก,W%%�,�T��&�� $J& (Extracellular fluid volume deficit) �	,$'��MN*��&(��MN��� LV( 
,ก-��	กก	��J,�M�((ก�	ก�	�,�-�(	$	 �!%!&	'�� ก	(	,�M�� ก	.�	�((ก�	��	�.�	��MN
 �&�	�ก.,*	.(	$	 (Suction of NG tube) �"(�,�M� �	�.�	�'&	�\ ,$�VN( �%.ก	��"���-
	�
�	���	�"(� (Heitz & Horne, 2010) ก	,�%MN����%�X(�.������	�(ก,W%%��	�$%��!&	'�� ,ก-��	ก
ก	��J,�M�,%V(�.$�&	�!&	'���%.��
*��P�ก���-
	��	���	�MN��"�� $	ก��"�	���	������
&
,*M��*( 
M!%��	 $"���	�	��(ก,W%%�%�%� U��ก	%�%��M�XO��(��&ก��.���L�	
����X(�ก	
�	�,�m��	กก	!&	'���"�� (Holte, Sharrock, & Kehlet, 2002) 

�(ก�	ก�M� !�"�#��$%��!&	'�����
MU(ก	���J,�M����	((ก�	ก&	�ก	��	��	�.�	�'&	�\ 
(Third space losses) ,�&� �	��	�.�	��MN$�"	�"(� �	�ก	$	� � �	��	�.�	��MNก.,*	.(	$	 
ก	��J,�M�,%V(�X�.!&	'��$V($%��!&	'�� (Haemorrhage) ก	��"���	X���u��	�. (Diuretics) 
(Scottish Intercollegiate Guidelines Net Work, 2004) $V(!�"�#��,ก-�ก	X	����	�	กก	�MN
Mก	��	ก��
�-
	��	���	$V(��"���	���	 �.�.!&	'���%.$%��!&	'���
&,*M��*( �������,
VN(!�"�#����"��ก	
!&	'���&(��"(�
Mก	��J,�M����	
	กก�&	�ก'- �'&�
&��"��ก	������"���	���	�	�$%(�,%V(���	
(�&	�,*M��*( �.
M!%��	 $"!�"�#��,ก-��	�.,�M��
��%���	�%.,ก-�(��'	�'&(!�"�#����" (Vermeulen, 
Hofland, Legemate, & Ubbink, 2009)   

�	�.���	,ก-� (Fluid volume excess/ hypervolemia) ,ก-��	กก	,�%MN����%�X(�ก%�ก
ก	L��L�
�
��%���	 �	,$'��MN��	 $",ก-��	�.���	,ก-� ,�&� ก	 $"�	���	�MN
M�&��!�
X(�,ก%V(
UW,�M�

	ก,ก-��� �'
Mก	��	�	�!-��ก'-�
&�	
	YX�����	�%.X(�,�M�((ก�	ก&	�ก	���" '���Xm�
$V('��U' $�� �%"
,$%�  �!�"�#�����(	���.,ก-�$�� ��	�ก�����	�&�
�(���",m�YO��
" $"�-
	����	
�
&
	ก ,�T�'"� (Heitz & Horne, 2010) !%ก.���MN,ก-��	กก	��"���	���	��	���
	ก �.�.
!&	'���.�&�'&(!�"�#�� �.�.$%��!&	'�� LV( *��&	�&�!%'&(ก	��	$�"	�MNX(�(����. �&	�ก	�$%	�
�&���"��ก�� !%ก.��'&(ก	��	$�"	�MNX(�(����.��	L�JU��'� LV( ,*-N
ก	��	�	�X(�$�� � ก	
��	$�"	�MN�%ก,�%MN��ก�	W((กW-,��X(��(�,�M�$�"	�MN 
Mก	'-�,�V�(�MN�(� ,*-N
ก	��	�	� �ก	X��
X(�,�M��MN�'  ,ก-�L�	
��� ��&(��"(�,*-N
XO�� ก	��	$�"	�MN�&(�(	$	,�M�$�"	�MN ��
���	 �!%!&	'��
'-��"	 ,�V�(,�VN(X	�((กW-,�� �%.ก	�Xm�'��X(�,%V(�!-��ก'- (Holte, Sharrock, & Kehlet, 2002) 

�	ก�MNก%&	�
	�.,$m���"�&	$	ก!�"�#��
M�	�.X	����	 $V(
M�	�.���	,ก-��.��	 $"
M!%,�M�
'&(ก	����'��X(�!�"�#���%.��	 $"!�"�#��
ML�	
,�MN��'&(ก	,�M��M�-'
	กXO�� �"��,$'��M�ก	���ก	,VN(�
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�	���	 �!�"�#��.�.!&	'���%.$%��!&	'���O�,�T��-N��MN��	L�J �u������*��&	ก	 $"�	���	�ก&!�"�#���MN
!&	'���&(��"(��.
M 2 �-PMก	 LV(  $"�	���	����
&��	ก���	���	 �%.ก	 $"�	���	�����	ก���	���	
ก	 $"�	���	�MN�'ก'&	�ก���M��&�!%'&(ก	����'��$%��!&	'����	 $"!�"�#��,ก-��uJ$	X	����	 ��	 $"
�-
	����	�MN,X"	�%.((ก�	ก$�� ���,%M���(����.'&	�\ %�%� $�� ���	�	�,*-N
XO�� $�� �,'"�,m�XO�� 
,ก-�ก	,'"�X(�$�� �!-��ก'- ���	,ก-�$V(���	�&�
�(��&�!% $"ก	�%ก,�%MN��X(�((กW-,���MN�(�
�
&�M $	� �,m�XO�� ��	 $"!�"�#��'"(� �",LVN(��&��$	� ��	�ก�&	�ก'- (Heitz & Horne, 2010) �	ก
�uJ$	�MNก%&	�
	��	 $"!�"�#���ก�	'�� �U�*�	�	%�	�XO�� �(ก�	ก�M��	กก	����� �
U�*�	�	%�L�+
*��&	����
&
M����	�ก	���%���ก	�	���	 �!�"�#��!&	'���&(��"(���	$��
*�	�	%(�&	����,�� �������!�"�-����O��� �QOก�	�����(�&	�,�T�.��,*VN(*�Z�	����	�ก	
���ก	�	���	��	$��!�"�#��!&	'���&(��"(� ��*V��+	�X"(
�%,�-��.��ก�� ,*VN(,�T�����	�ก	
*�Z�	ก	*�	�	%�%.�&�,�-
ก	����'��$%��!&	'�� WON��
YO�ก	���ก	�	���	��	$��!�"�#��$%��
!&	'�� �U�*�	�	%�L�+
'&(�� 
 

 

������������ก�� !"��ก��#$ก%� 
�u������
M!�"�#���MN
M�uJ$	��X�	*,กMN��ก��(����. ��&(��"(��%.�&(�,�-�ก	�,*-N

	ก

XO�� ��	 $"
M!�"�#���&��$�ON�'"(��ก�	�"��ก	!&	'���&(��"(�
M��	���,*-N

	กXO��'	
���"�� �	ก
�Y-'-X(�(�L�ก	(�	
��U%ก (World Health Organization: WHO)  ��[ L.Q. 2004 
M!�"�#���.
	� 
187-281 %"	�L��	ก 56 �.,�Q�MN��"��ก	��	!&	'���&(��"(� �%.!�"�#��ก%�&
�M�
M(�'	ก	,�M��M�-'
�	กก	,ก-��	�.��กW"(�$%��!&	'��,q%MN� 5-10% �	ก!�"�#���MN��"��ก	!&	'������$
� (The WHO 
Guidelines for Safe Surgery, 2009) �	ก�Y-'-X(�ก.����	P	���X ��[���.
	� *.Q.2553 
M
!�"�#���MN,�m��#��,กMN��ก��UL ��&(��"(��.
	� 800,000 	� (�Y-'-��	���!�"�#�� � (��ก'	
 75 
ก%�&
UL) '	
�	,$'��MN�#�� '&(�.�	ก 1,000 L� ก.����	P	���X, 2553) U�*�	�	%
�L�+
,�T�U�*�	�	%.���''-���
- ��!�"�#���MN�&�'&(
	�	กU�*�	�	%.����+
��
-�%.
U�*�	�	% ����$��� ก%",LM�� 
M��	���!�"�#���(�*�ก�ก�	'�� �U�*�	�	%,q%MN����%. 670 L�/
��� �	ก�Y-'-!�"�#���MN,X"	
	��ก	!&	'���&(��"(� �U�*�	�	%�L�+
  ��[���.
	� 2553 �%. 
2554 
M��	��������-�� 1,261 	� �%. 1,231 	�'	
%�	��� �	,$'��MN!�"�#��'"(���"��ก	!&	'���&(�
�"(�
	�	กUL�MN,�T��	,$'���	 $"!�"�#��'"(���"��ก	!&	'���&(��"(�,M��'	
%�	����	ก
	ก�MN�����
$	�"(��MN��� LV( ��"'-N�(�ก,�� 
.,m�%�	��" $J& '��(�ก,�� Y�����	�M(�ก,�� �-N� �Y�����	�M�%.�&(
�	�,�-����	�M 
.,m�ก.,*	.(	$	 %�	��"(�ก,�� �!% �%�	��" %�	��"�.%� ก	'-�,�V�( ��&(��"(�
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'	
%�	��� (�Y-'-!�"�#��U�*�	�	%�L�+
, 2554) (����.�%.ก	!&	'���MN*�
	ก LV( !�"�#��!&	'��
��"'-N� 921 	� !&	'��%�	��" $J& 99 	� !&	'��'�� 99 	� !&	'��Y�����	�M�%.�&(���	�M 81 	� !&	'��
%�	��",%mก 22 	� !&	'��ก.,*	.(	$	 9 	� (�Y-'-!�"�#��U�*�	�	%�L�+
, 2554) �.,$m���"�&	
UL�MN,�T��	,$'� $"'"(���"��ก	�ก�	�"��ก	!&	'���&(��"(�
M(��&$%	���-� !%�	กก	!&	'���&(�
�"(��&�!%��	 $"!�"�#��
MU(ก	� �ก	��J,�M����	((ก�	ก&	�ก	��%.,ก-�ก	,�M��
��%���	��"
	ก
�"(�XO��(��&ก����-��%.�-PMก	!&	'���%.ก	���ก	�	���	���� �.�.ก&(�!&	'�� X�.!&	'�� �%.$%��
!&	'�� 

�	กก	���,ก'ก	��-��'-�	��-� �L%-�-กU�*�	�	%�L�+
*��&	ก	���%!�"�#���MN
��"��ก	!&	'���&(��"(�
ML�	
,�MN�� �ก	,ก-��	�.�
��%���	!-��ก'- �����	�.X	����	�%.�	�.���	
,ก-�  �O�,�T����	�$�"	�MNX(�*�	�	% �ก	*�Z�	.��ก	���ก	�	���	��	$��!�"�#���MN��"��
ก	!&	'���&(��"(����,�S�U��,q*	. ก%�&
�MN
ML�	
,�MN���.,ก-��
��%���	!-��ก'- �%.���% $"ก%�&
�MN

M�
��%���	!-��ก'-�MN,X"	��ก	�ก�	 ��!�กQ�%�ก
U�*�	�	%�L�+
  $"��"��L�	

�%(���������� %�(�'	'	� %�.�.,�%	ก	�(�U�*�	�	% �%.%�ก	,ก-��	�.��กW"(��	ก
�	,$'����ก%&	� �
"�.
M����	�,����-��'- �ก	���%�	�.�
��%���	�%"� �'&����
&
M����	���	$��
*�	�	% �ก	���%'����'&!�"�#��,X"	��ก	�ก�	'�� �U�*�	�	%��YO���	$�&	�((ก�	ก
U�*�	�	% U��(	Q��$%�ก+	�,�-��.��ก�� (Evidence based) (���.��	����&ก	���%�ก�	!�"�#��
(�&	�,�T�.���%.��"
	'+	� �%.,ก-�ก	*�Z�	L���	*ก	���%�ก�	(�&	�'&(,�VN(� (Continuity 
of care) �%.
ML�	
,$
	.�
ก����	*�uJ$	�%.L�	
'"(�ก	X(�!�"���-ก	 �ก%�&
���ก%&	�  
M
ก	 �"��*�	ก(�&	�
M�.�-�P-�	*,*VN( $"!�"���-ก	��"��ก	���%�MN
ML���	*������ (Quality of 
care) '%(���%�.�.,�%	X(�ก	,�m��#�� �%.%�L&	 �"�&	� �ก	���%�ก�	 ,*VN( $",ก-�!%%�*P�  
�MN�M (�(�L�	 '-%ก�ก�%���, 2553) WON��(�L%"(�ก���U��	�X(�.��$%�ก�.ก����X�	* LV(ก	
*�Z�	�%.��(�L���	*U�*�	�	% �MN
�&�,�"� $"�.�	����"��ก	�-ก	�	���X�	*�MN�M
M
L���	*�%.��N�YO� �	� '"L&	 �"�&	� �ก	�ก�	*�	�	%(�&	�,$
	.�
   

�������!�"QOก�	�O�
ML�	
�� ��MN�.QOก�	�����(�&	�,�T�.��U��(	Q��$%�ก+	�
X"(
�%,�-��.��ก���MN,กMN��X"(�ก��ก	���ก	�	���	 �!�"�#���MN��"��ก	!&	'���&(��"(� ,*VN(*�Z�	
����	� �ก	���ก	�	���	 �!�"�#���MN��"��ก	!&	'���&(��"(� �MN�ก�	'�� ��!�กQ�%�ก

U�*�	�	%�L�+
 WON�ก	 �"X"(
�%�	ก$%�ก+	�,�-��.��ก��
ML�	
��	L�J �ก	*�Z�	L���	*
ก	*�	�	% �%.,�T�ก	�.ก��L���	*X(�ก	 $"�-ก	 ,*VN(!%%�*P��"	�ก	*�	�	%�MN
ML���	* 
�
����
ML�	
L�"
L&	 L�"
��� �%.,$
	.�
ก��L&	 �"�&	��MN �" �ก	�ก�	'&(��  
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��!&����������ก��#$ก%� 
,*VN(*�Z�	X"(,��(��.ก	���ก	�	���	 �!�"�#���MN!&	'���&(��"(����,�S�  $"

�	
	YL"�$	�uJ$	,�M��
��%���	��"'����'&.�.�ก �%.�	
	Y��(�ก�� �%.���%�ก"�Xก&(�,ก-�
�	�.��ก W"(����� '	
$%�ก+	�,�-��.��ก��  
 

 

'���()��� �*���� 
1. ��"X"(��� X"(,��(��. �ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(����,�S�

�	ก$%�ก+	�,�-��.��ก�� 
2. ��"(�L�L�	
�"�MN�	
	Y��	��*�Z�	�!�ก	*�	�	% $",ก-��	�.�
��%���	�	�

L%-�-ก �!�"�#��$%��!&	'��,�S��&(��"(� ,*VN(*�Z�	L���	*ก	*�	�	%'	
$%�ก+	�,�-��.��ก�� 
 

 

��)�ก��*������ก�� 
1. ��)�ก���-�"����ก.���/�����0�ก%� 
ก	�V�L"�$%�ก+	�,�-��.��ก���	ก+	�X"(
�%'&	�\ (�&	�,�T�.�� ,*VN( $"��"

$%�ก+	�,�-��.��ก���MN
ML���	*�%.,กMN��X"(�ก���uJ$	�	�L%-�-ก�MN'"(�ก	QOก�	�%.��	
	
�-,L	.$� ���,L	.$� �%.���X"(,��(��. U��
MX���'(����'&(���M� 

1.1 ก	 �"ก(�X(� PICO  �ก	�V�L"� LV( P = Population, I = Intervention, 
C = Comparison Intervention, O = Outcome '	

-'-�uJ$	�	�L%-�-ก 
M	�%.,(M������M� (Craig & 
Smyth, 2002) ����M� 

P = !�"�#��!&	'���&(��"(� (Abdominal surgical patients) 
I = ก	,}�	.���/'-�'	
 ก	���ก	 ก	�ก�	 ก	��(�ก�� �%.ก	

��	����ก�	�
��%���	 �.,
-��
��%���	 (Monitoring, Management, Treatment, Prevention, Fluid 
balance therapeutic, Fluid balance assessment, Fluid management) 

C = �
&,�M��,�M�� ,�VN(��	ก'"(�ก	�������ก�-PMก	 
O = ก	,�M��
��%���	 L�	
!-��ก'-X(����	 �	�.���	,ก-� �	�.X	����	 

ก	,ก-��	�.��กW"(� .�.,�%	ก	�(�U�*�	�	% (�'	ก	,�M��M�-' �%� (Fluid imbalance, 
Fluid overload, Fluid dehydration, Fluid depletion, Complication, Length of stay, Mortality rate, 
Morbidity) 
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1.2 X(�,X'X(�ก	�V�L"� LV(  �"$%�ก+	�,�-��.��ก���MN��"��ก	
'M*-
*�,!��*&�����	�	����%.�	�	(��ก��'����'&�[ L.Q. 2000-2012 U�� �"$%�ก+	�,�-��.��ก��
��ก.��� 

1.2.1 L�	��	L�J�MN �" �ก	�V�L"� LV( !�"�#��!&	'���&(��"(� 
ก	���ก	�	���	 �%.ก	,}�	.��� �%..�.,�%	ก	�(�U�*�	�	% (Abdominal surgical 
patient fluid management and monitoring and length of stay) 

1.2.2 +	�X"(
�%�MN �" �ก	�V�L"� ก�	$���$%&� �ก	
�V�L"� LV( �V�L"��"��
V( �V�L"��	ก+	�X"(
�%��"�ก&  Archsurg, BioMed Central, Cochrane review, 
ELSEVIER, Google scholar, HighWire, LippincottWilliams & Wilkins, Medscape, Oxford journals,  
Pub Med, SAGE journals, ScienceDirect, Springer, Wiley Online Library 

1.2.3 �.,��X(�$%�ก+	�,�-��.��ก��  �"��ก

$V(,(ก�	�	��-�	ก	��ก�.,�� ��"�ก& �	��-�����ก.��� ��L�	
�	��-�	ก	 ��L�	
�MN,�T�
X"(,��(��.X(�!�" ,�MN���	J (�L�ก'&	�\ U��
M,�V�($	L(�L%�
�.,�m� ��.,�m�$�ON�
���'&(���M� ก	���ก	�	���	 �!�"�#��!&	'���&(��"(�X�.!&	'���%..�.$%��!&	'�� �
��������	�
ก	��(�ก��$V(��	����ก�	,*VN(��(�ก��ก	,ก-��	�.��กW"(� �!�"�#��!&	'���&(��"(�.�.$%��
!&	'�� �	
	Y�V�L"���"�	ก+	�X"(
�%(-,%mL�(�-L��X(�
$	�-��	%��
$-�% .$�&	� �[ L.Q. 2000 
� 2012 �MN��"��ก	'M*-
*�,!��*&�"���	�	(��ก��$V(�	�	���,�&	����  

1.2.4 , ก � t�  � ก 	  L� � , %V ( ก $ %� ก + 	 � , �- � �  . �� ก �� 
��ก
�MN��"�	กก	�V�L"�����$
���	
	L��,%V(ก����M� ,-N
L��,%V(ก��ก
�MN,�T�q���,'m
 
'�ก��ก(�ก	�V�L"� PICO �MN
Mก	QOก�	,กMN��X"(�ก��ก	���ก	�	���	 �!�"�#��$%��!&	'���&(�
�"(� ��ก
�MNQOก�	 �!�"�#��!�" $J& �MN�
&��",ก-��	ก(���'-,$'� 

1.2.5 ,ก�t� �ก	L��,%V(ก$%�ก+	�,�-��.��ก��((ก LV( 
��ก
�MNQOก�	 ���'����%(� ��ก
�MNQOก�	,กMN��ก��!%-'���t�$V(,�����t��MN,กMN��X"(�
ก��P�ก-�ก	L"	��ก
�MNQOก�	 �!�"�#��,�mก ��ก
�MNQOก�	 �!�"�#���MN!&	'���&(��"(��MN,ก-�
�	ก(���'-,$'� 

2. ��)�ก���� 2/"2�ก������	����3�(�����*��������ก.���/�����0�ก%� 

2.1 ก	�.,
-�L���	*X(�$%�ก+	�,�-��.��ก�� �	ก��ก
�MN
�V�L"���" �.!&	�ก	�.,
-�L���	*'	
%�ก��.X(�$%�ก+	�,�-��.��ก�� U�� �"ก(�ก	QOก�	
X(�U*%-'�%.,�L (Polit & Beck, 2004) 
M����M� LV( 
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 1) L�	
�(�L%"(�ก���uJ$	�	�L%-�-ก (Clinical relevance) '�ก��
�uJ$	�MN'"(�ก	QOก�	�%.�(�L%"(�ก���uJ$	�	�L%-�-ก�MN'"(�ก	�ก"�X 
 2) ก	
ML�	
$
	�,�-�Q	�'� (Scientific merit)  �	��-����MN��"
M
L�	
$
	��&	,�VN(YV( 
 3) ���U�"
�MN�.��	�� �" �ก	��-��'- (Implementation potential) U��
*-�	�	 ��.,�m�'&	�\ �.ก(��"�� 

3.1) ก	��	�	��-����� �"ก��ก%�&
,��	$
	��MN'"(�ก	QOก�	 
(Transferability of the finding) $%�ก+	�,�-��.��ก���MN,%V(ก
	 �" �ก	�������	�ก	���ก	
�	���	 �!�"�#���MN!&	'���&(��"(� ,�T��	��MNQOก�	 �ก%�&
'��(�&	��MN��ก	!&	'���&(��"(����,�S��MN
��"���	���	�%.
Mก	,�M��
��%���	 �	ก!%ก	QOก�	����YO� �-PMก	�.,
-�,�M��
��%���	 ก	���%
�ก�	*�	�	% �%.����	�ก	��	����-��'-�	�L%-�-ก�&	�.��	�� �",
VN(� $V((�&	�� �O�
ML�	

,$
	.�
 �ก	��	$%�ก+	�,�-��.��ก���MN�V�L"���"
	 �",�VN(��	ก%�ก��.�%.ก%�&
�.�	ก
M
L�	
L%"	�L%O�ก�� 

3.2) L�	
,�T�����"�MN�.��	����-��'- ��Y	�ก	���-� 
(Feasibility of implementation) *�	�	%
M�-�P- �ก	��-��'-WON�,�T����	�(-�.X(�*�	�	% 
�-PMก	�
&��&��	กW��W"(� �
&�ก��ก	��-��'-�����,�-
 

3.3) L�	
L�"
��� (Cost-benefit ratio) ก	��	�� �"�
&��	 $"
,ก-�L�	
,�MN�� 
M�.U����
	กก�&	ก	��-��'- ������,�-
 �&����(�ก���%.%��	�.��กW"(�
�	กUL �&�,�-
ก	����'�� %���	�������(�U�*�	�	%�%.%�L&	 �"�&	� �ก	�ก�	*�	�	% 

2.2 ก	�.,
-�.���X(�$%�ก+	�,�-��.��ก�� ��&�,�T� 7 .��� '	

,ก�t�X(�,
%�-ก�%.����,(�	��-U(,�(��(%�� (Melnyk & Fineout-Overholt, 2005) 
 

 

'�ก��*������ก�� 

1. '�ก��*������ก���-�"� 

ก	��	,�-�ก	�V�L"�$%�ก+	�,�-��.��ก�� �	ก+	�X"(
�%�	�(-,%ก�(�-ก���%.ก	
�V�L"��"��
V( ��"�	��-����MN,X"	,ก�t�'	
��'Y��.��L�X(�ก	QOก�	�M���	��� 40 ,VN(� U��
M.���
X(�$%�ก+	�,�-��.��ก��.��� 1 $%�ก+	��	กก	������	��-���(�&	�,�T�.�� (Systematic 
review) $V(�-,L	.$�(�-
	� (Meta-analysis) X(��	��-���,�-���%(��MN
Mก	��&
�%.
Mก%�&
L��L�

����$
���	��� 8 ,VN(� $%�ก+	�,�-��.��ก��.��� 2 $%�ก+	��	ก�	��-���,�-���%(��MN
Mก	��&
�%.
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Mก%�&
L��L�
�MN
Mก	((ก����-���(�&	��M (�&	��"(� 1 ,VN(� (Randomized controlled trial: RCT) 
��	��� 14 ,VN(� $%�ก+	�,�-��.��ก��.��� 3 $%�ก+	��MN��"�	ก�	��-���,�-���%(��MN
Mก%�&
L��L�
 

Mก	((ก����-���(�&	��M�'&�
&
Mก	��&
 (Non-randomized controlled trial) ��	��� 7 ,VN(� 
$%�ก+	�,�-��.��ก��.��� 4 ,�T�$%�ก+	��MN��"�	ก�	��-����MN,�T�ก	QOก�	�"(�$%�� $V(ก	QOก�	
'-�'	
��X"	�$�"	 (Cohort study) �MN
Mก	((ก����-���(�&	��M ��	��� 2 ,VN(� $%�ก+	�,�-��.��ก��
.��� 5 $%�ก+	��MN��"�	กก	�������ก
(�&	�,�T�.��X(��	��-���,�-���	� $V(
�	��-���,�-�L���	* (Systematic review of descriptive and qualitative studies) ��	��� 6  ,VN(� 
$%�ก+	�,�-��.��ก��.��� 6 $%�ก+	��MN��"�	ก�	��-���,�MN���MN,�T��	��-���,�-���	�$V(�	��-���
,�-�L���	* (Descriptive and qualitative studies) ��	��� 1 ,VN(� �%.$%�ก+	�,�-��.��ก��.��� 7 
$%�ก+	��MN��"�	ก!�",�MN���	J �ก%�&
�-�	�M*,q*	. �%./$V( 	��	��	กL�.ก
ก	!�"��L����Z-
,q*	.(Opinion of authorities and/ or report of expert committees) ��	��� 2 ,VN(� 

2. ก������	����3�(������ก.���/�����0�ก%� 
 !�"QOก�	 �"ก(�ก	QOก�	X(�U*%-'�%.,�L (Polit & Beck, 2004)  �ก	�.,
-�
L���	*X(�$%�ก+	�,�-��.��ก�� �%. �",ก�t�X(�,
%�-ก�%.����,(�	��-U(,�(��(%�� (Melnyk & 
Fineout-Overholt, 2005)  �ก	�.,
-�.���X(�$%�ก+	�,�-��.��ก�� �	ก$%�ก+	�,�-��.��ก��
��	��� 40 ,VN(� ��"!%%�*P�X(�$%�ก+	�,�-��.��ก�����	�%.,(M���MNก%&	���" �X"(�MN 1 

3. ก��������������ก.���/�����0�ก%� 

�	กก	���,L	.$�$%�ก+	�,�-��.��ก���MN�V�L"���"���� 40 ,VN(� ����.,�m��MN��	L�J
 ��'&%.,VN(���	,��( ������X(�'		����ก	���
$%�ก+	�,�-��.��ก�� (Collective 
table) ,*VN( $"��"(�L�L�	
�" �ก	��	���.��ก'� �",�T�����	�ก	���ก	�	���	 �!�"�#��$%��
!&	'���&(��"(�  
 

 

�"������� (Recommendation) 
�	กก	�V�L"���"$%�ก+	�,�-��.��ก������$
� 40 ,VN(� ��	
	���
�%.�-,L	.$�

X"(
�%'	
��'Y��.��L�X(�ก	QOก�	 �%.,��(��.����	�ก	���ก	�	���	 �!�"�#��!&	'���&(�
�"(����,�S� ,*VN(�&��%��%.��(�ก��ก	,ก-��	�.,�M��
��%���	��	$��!�"�#��ก%�&
,�MN�� ก%�&
X	����	 
�%.ก%�&
���	,ก-�  �.�.$%��!&	'���&(��"(����,�S���" U��
MX"(��.��	���'&(���M�LV( 

1. ก.���ก	ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(����,�S��	
	Y��-��'-
��" 3 X���'(����'&(���M� 
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1.1 ก	�.,
-� (Assessment) LV( ก	�.,
-��	�.�
��%���	 �
&	�ก	�!�"�#��$%��!&	'���&(��"(� WON��	
	Y�.,
-��
��%���	 �&	�ก	���&���",�T� 3 .�.�"��ก�� 
LV( ก	�.,
-�'����'&ก&(�!&	'�� .$�&	�!&	'�� �%.$%��!&	'��  

�-PMก	�MN �"�.,
-�!�"�#��
M�	�.,�MN��,�M��
��%���	 !�"�#��
M�	�.X	����	 
�%.!�"�#���MN
M�	�.���	,ก-� �	
	Y�.,
-���"�	ก ก	W�ก�.��'- ก	'��&	�ก	� ��JJ	��M* 
(Johnson, & Monkhouse, 2009; Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006) !%
ก	'���	�$"(���-��'-ก	 ,�&� L�	
,X"
X"�X(�,%V(� L&	L�	
Y&����	,*	.X(��u��	�.               
L&	UW,�M�
 U�'��,WM�
 (Nisanevich et al., 2005; Vazquez, Masevicius, Giannoni, & Dubin, 2011) 
ก	 �"ก	���L�	
���$%(�,%V(���	�&��ก%	� (Central Venous Pressure) (Wakeling, McFall, 
Jenkins, Woods, Miles, Barclay, &  Fleming, 2005; Singh, Kuschner, & Lighthall, 2011) ก	��N�
���	$��ก'�� ก	'����	����u��	�.�MN((ก (Brandstrup et al., 2003) ก	���L&	L�	
,X"
X"�((กW-,��
 �,%V(� (O2 sat) (Walsh et al., 2007; Heitz & Horne, 2010) ,�T�'"� 

1.2 �-PMก	���ก	 (Intervention) LV( ก	���ก	�	�ก	*�	�	%�"	� 
�	���	 �!�"�#��$%��!&	'���&(��"(� ��	��ก,�T� 3 ก%�&
 LV(  
 1) ก	���ก	�	���	��	$��!�"�#��ก%�&
,�MN�� 
 2) ก	���ก	�	���	��	$��!�"�#���MN
M�	�.X	��	���	 
 3) ก	���ก	�	���	��	$��!�"�#���MN
M�	�.���	,ก-� 

ก	���ก	�	��"	��	���	 �!�"�#��$%��!&	'���&(��"(� LV( ���ก	
,กMN��ก����-�X(��	���	 �-
	��	���	�MN $" U����	��ก,�T� 2 ����	��"��ก�� LV(����	�ก	
��	ก���	���	�%.����	�ก	�
&��	ก���	���	 ���� 2 �-PM�M�
MX"(�&� �" !%�M !%,�M�����L�& ก	 �"ก	���
L�	
���$%(�,%V(���	�&��ก%	� (Central venous pressure (CVP) ก	 $"�	�MN,กMN��X"(�ก��ก	
L��L�
�	���	 �%.ก	���ก	(	ก	(VN�\ �MN
Mก	QOก�	*��&	 �&���ก"�X�uJ$	ก	,�M��
��%���	��" 
LV( �	ก.'�"�L�	
���U%$-' (Vasopressors) ,�&� Norepinephrine �%. Dopexamine 
M!%��	 $"
,%V(���,%M���%�	��"��"�MXO�� (Lassen, Soop, Nygren, Cox, Hendry, & Spies, 2012; Muller et al., 
2009; Hubner et al., 2010) ก	���ก	(	ก	���,*VN( $"!�"�#���	
	YX���$V(,L%VN(��$�&	�ก	�
��",m� ก.'�"�ก.,*	.(	$	�%.%�	��" $"ก%��
	��	�	���",m�XO�� �&�,�-
ก	$	�X(��!%!&	'�� 
�%.%��	�.��กW"(��	กก	��� �%.(VN�\ (Noblett et al. 2006; Vermeulen, Hofland, Legemate, 
& Ubbink, 2009; Noblett et al. 2006) ก	 $"���.�	�(	$	�	��	กU��,m�$%��!&	'�� (Khoo, 
Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007) ก	Y(��	�.�	����	�&(��	�ก.,*	.(	$	 
(Khoo, Vickery, Forsyth, Vinall,  &  Eyre-Brook, 2007) ,�T�'"� 
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1.3 ก	�.,
-�!% (Evaluation) LV( ก	'-�'	
�.,
-�!%%�*P�ก	
���ก	�	���	 �.�.$%��!&	'�� ก	�.,
-�!% �!�"�#��$%��!&	'���&(��"(� �	
	Y�.,
-�
!%%�*P���"����M� LV( 

- ก	'-�'	
�.,
-�!%%�*P�.�.���� ,�&� ก	'-�'	
�.,
-�!%�	ก
��JJ	��M* .��ก	�$%,�M��U%$-' ก	���L�	
���$%(�,%V(���	�&��ก%	� ���	$��ก'�� !%'��
�	�$"(���-��'-ก	�	
	Y��	L&	L�	
,X"
X"�X(�,%V(� (Haemoglobin, hematocrit) UW,�M�
 
U�'��,WM�

	 �" �ก	�.,
-���" 

- ก	'-�'	
�.,
-�!%%�*P�.�.�	� ,�&� ก	����'��X(�%�	��"$%��
!&	'��  (�'	ก	,�M��M�-' �	�.��กW"(� ,�&� ก	,ก-��!%��ก 
M(��N�/(�ก,�� '���M����(VN�\ ,�&� 
.�.,�%	ก	�(�U�*�	�	% ก	ก%��
	��ก	�ก�	 �U�*�	�	%W��	 ,�T�'"� 

X"(����MN��"�	กก	���,L	.$�$%�ก+	�,�-��.��ก�� L���	
	�.��ก'� 
 �" $",$
	.�
ก���-��X(�$�&���	� �ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(����,�S�
�	ก$%�ก+	�,�-��.��ก�� ,*VN(,ก-��.U�����������ก&'��!�"�#���%.,�T�ก	*�Z�	(�L�ก'&(�� 
 

 

�"�������� (Suggestions) 
�	กก	QOก�	�%.�����$%�ก+	�,�-��.��ก���MN�V�L"���"����$
� 40 ,VN(� *��&	
M

,�V�($	'�ก���.,�m��uJ$	�	�L%-�-ก�MN�� � �%.�	
	Y��	L�	
�"�MN��"
	�.��ก'� �",*VN(*�Z�	
����	�ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(� ,*VN( �" �ก	�.,
-� ก	���%���ก	 ก	
�.,
-�!%%�*P�$%��ก	���ก	  �!�"�#��ก%�&
,�MN��,�M��
��%���	 !�"�#��ก%�&
�MN
M�	�.X	����	 �%.
!�"�#��ก%�&
�MN
M�	�.���	,ก-� U��
MX"(,��(��. �ก	��	����	�ก	���ก	����-��'-����M� 

1. ��	X"(����MN��"�	กก	�-,L	.$��%.���,L	.$�X"(
�%�	ก$%�ก+	�,�-��.��ก��
,กMN��ก��ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(� 
	�Oก�	ก%�&
!�",�MN���	J�MN,กMN��X"(� �ก	
���%!�"�#��$%��!&	'���&(��"(� ,�&� *�	�	%�.��	$(!�"�#��$��กQ�%�ก
 *�	�	%�.��	$(!�"�#��
Q�%�ก
�	� *�	�	%�.��	$(!�"�#��Q�%�ก
$J-� �-��JJM*�	�	% Q�%��*��� �%.�-��JJM�*��� 
,*VN(��	ก	����� �-,L	.$� �-�	�� �%.�����	����	�ก	���ก	�	���	 �!�"�#��$%��!&	'���&(�
�"(� $"
ML�	
�
���� �%.�	
	Y��	����-��'- �"��"�-� 

2. ��	����	�ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(�
	 �"��-��'-�-� �$"(�
!�"�#��$��กQ�%�ก
 U��ก&(�,-N
��	
	��-��'-
Mก	�M����X"(
�% �%.(P-�	�X���'(��ก&*�	�	%
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�.��	$"(�!�"�#��$��กQ�%�ก
 $",X"	 �����	� �%.�M� $",$m�YO�L�	
��	,�T�L�	
��	L�J�%.
�.U���� �ก	��	����	�
	 �"ก��!�"�#�� ,*VN( $",ก-�L�	
&�

V(�-N�XO�� 

3. �����	L�&
V(ก	���ก	�	���	 �!�"�#��$%��!&	'���&(��"(���" �$�&���	� ,*VN(
�.��ก �ก	��	L�&
V(
	QOก�	 �%.��	
	 �",
VN(
M!�"�#��$%��!&	'���&(��"(��MN'"(���"��ก	���ก	
�	���	 

4. ,
VN(!%ก	��	�� �"��"X"(����%"� L�
Mก	,!��*&����	�ก	���ก	�	���	 �
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EXTENDED SUMMARY 

 

 

Background and Significance of the Study 

Abdominal surgery is a method to treat a disease or pathology in the 

abdomen or pelvis.  At Nakhon Pathom Hospital, about 70% of the patients who 

undergo abdominal surgery had exploratory laparotomy to treat the pathology (Patient 

Statistics of Nakhon Pathom Hospital, B.E. 2554).  Exploratory laparotomy results in 

injuries because the surgical wound can be as long as 10 to 15 centimeters, hence more 

possible complications (Noblett & Horgan, 2007), particularly fluid imbalance can 

occur before, during, and after the surgery.  Before the surgery, there are processes 

which put patients at risk of fluid imbalance including their pathology, physical 

condition, and refrain from oral intake of food and drinks, as well as preparation to 

clean the intestine before the surgery (Brandstrup, 2006; Rostom et al., 2006).  Age of 

the patients is another factor that can lead to fluid imbalance.  It is documented that the 

incidence of fluid imbalance is higher among patients who are older than 65 years of 

age than in younger patients.  However, fluid imbalance can be found in patients of all 

age, but the prevalence is lower among those who are younger than 40 years old and 

who are female (Luo, Bradley, Dahman, & Gardiner, 2009).  During the surgery, fluid 

imbalance results from blood loss (Liu, Wang, & Yan, 2005).  In patients who take 

diuretics drugs, they lose their fluid with their urination (Johnson & Monkhouse, 
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2009).  Furthermore, patients who receive insufficient fluid supplement intravenously 

during the surgery can suffer from fluid imbalance.  Finally, after the surgery, fluid 

imbalance results from restrictions in fluid intake or excessive fluid intake, lack of oral 

intake of food and fluid, and losses of fluid with bowel movement, from colostomy, 

and from various draining tubes (Brandstrup, 2006; Johnson & Monkhouse, 2009). 

Pathophysiological mechanisms of postoperative fluid balance can be 

explained based on the hypothesis of Ernest Starling that the Starling equilibrium is a 

result of the Starling pressure that results from movements of fluid and solvents from 

the vascular walls.  It is a result of the balance between the hydrostatic pressure within 

the blood vessels that pushes the fluid out of the vessels and the oncotic pressure that 

pulls the fluid from the tissues back into the vessels.  When the intravenous fluid is 

pushed out of the vascular walls and tissues, it will return into the vessels through the 

lymphatic system, while part of the fluid can directly return into the blood vessels.  

When the balance of the hydrostatic pressure and the oncotic pressure allows the fluid 

to return, different substances can move out of the vascular walls through Glycocalyx, 

which results from constantly occurring hydrostatic pressure and oncotic pressure.  

Abdominal surgery causes colloid osmotic pressure to reduce due to the following 

reasons: 1) an increase in saturation at the capillaries which pushes fluid from the 

blood vessels to the space between cells, 2) administration of crystalloid which lowers 

intravenous pressure, making fluid move from outside into inside blood vessels,          

3) changes in extracellular fluid volume (ECV) after the surgery, hence a reduction in 

colloid osmotic pressure due to shock from blood loss and lack of administration of 

replacement fluid despite injury, and 4) hormonal changes in response to surgery 

including an increase in Aldosterone hormone, Antidiuretic hormone, Renin-

angiotensin II hormone, and Atrail natriuretic peptide.  As regards hormone responses 

when there is fluid volume excessive, there will be a decrease in Aldosterone 

hormone, Antidiuretic hormone, and Renin-angiontensin II hormone, as well as an 

increase in Atrial Natriuretic Peptide.  Such changes in hormonal levels can have a 

disruptive effect on fluid balance—pulling fluid and sodium back into cells and 

expelling potassium out of cells (Holte, Sharrock, & Kehlet, 2002; Lobo, Macafee, & 

Allison, 2006). 
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Abdominal surgery is considered a major surgery that affects fluid balance in the body 

due to a large amount of movement of intercellular and extracellular fluid, which 

affects metabolism and minerals in the body. This happens with tissue fluid 

translocation, loss of fluid through wounds, tissue injury, and increased secretion of 

mediators on the surgical wound area.  The inflammation process and inflammation 

outcomes result in the capillary’s loss of the ability to retain fluid, hence edema.  

Moreoever, changes in metabolism and the endocrine gland, leading to retention of 

sodium and fluid.  The outcomes that follow include respiratory failure, oxygen 

hypoxia, and intestinal ileus.  After the abdominal surgery, the total fluid volume 

administered to the patients and lost by the patients in the operating theater will result 

in undesirable surgical outcomes.  Third space loss during the surgery can lead to 

tissue damages of different internal organs (Brandstrup, 2006; Bracco, Berger, 

Revelly, Schutz, Frascarolo, & Chiolero, 2000). 

All abdominal surgical patients require fasting immediately after the 

surgery because the gastrointestinal tract stops working as a result of the surgery.  

During postoperative fasting, patients need to receive replacement fluid intravenously 

to sustain life and to enhance recovery.  In the past, fluid and nutrient management in 

post abdominal surgical patients depended on the treatment plan devised by the 

surgeon and anesthetist who considered the type, amount, and speed of administration 

of replacement fluid.  Professional nurses worked by making sure that the patients 

received the replacement fluid as specified in the treatment plan and monitored 

possible abnormal symptoms that may result from fluid imbalance. 

In adults, fluid accounts for about 60% of body weight.  Forty percent of 

the fluid is intracellular fluid, 15% is intercellular fluid, and 5% is extracellular fluid.  

The factors that affect the volume of bodily fluid are age, gender, and body fat.  

Young adults have more bodily fluid than elderly persons, and men have more bodily 

fluid than women.  Also, fat people have less fluid in their body because the fluid is 

replaced by fat.  There is less fluid in the bones than in the muscles and skins, and 

fluid is the largest component of the blood (Smeltzer, Bare, Hinkle, & Cheever, 2010).  

Fluid imbalance in most of the patients with abdominal surgery is caused by 

intercellular fluid and extracellular fluid.  There are two types of fluid imbalance—

fluid volume deficit and fluid volume excess. 
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Fluid volume deficit or hypovolemia in surgical patients is caused by 

extracellular fluid volume deficit.  The most commonly found causes are loss of fluid 

through the digestive tract, surgical wounds, vomiting, drainage through suction of the 

NG tube, diarrhea, various drainage tubes, sweat, and insufficient fluid intake (Heitz & 

Horne, 2010).  Postoperative changes in extracellular fluid volume results from blood 

loss during the surgery and is associated with the amount of fluid intake.  If the 

patients have insufficient fluid intake, extracellular fluid volume will be reduced, and 

its reduction also depends on the severity of surgery-induced injury (Holte, Sharrock, 

& Kehlet, 2002). 

In addition, after the surgery, patients are susceptible to fluid loss through 

various drainage tubes, called third space losses, including abdominal intubation, 

respiratory intubation, gastric intubation, hemorrhage during or after surgery, 

administration of diuretics (Scottish Intercollegiate Guidelines Network, 2004), or loss 

of fluid caused by restricted fluid intake or insufficient fluid intake during or after the 

surgery.  When abdominal surgical patients have excessive fluid loss and receive 

insufficient intravenous fluid supplement, they can suffer from fluid imbalance which 

can be harmful to them (Vermeulen, Hofland, Legemate, & Ubbink, 2009). The 

patients have to stay in the hospital longer and pay more medical expenses, and their 

risks of postoperative mortality will also be increased (Aguilar-Nascimento, Diniz, 

Carmo, Silveira, & Silva, 2009; Vermeulen, Hofland, Legemate, & Ubbink, 2009). 

On the other hand, fluid volume excess or hypervolemia results from 

changes in the mechanism that controls fluid balance.  The causes of fluid volume 

excess include administration of fluids with excessive sodium contents, which cannot 

be eliminated due to abnormal kidney functioning, sclerosis of the liver, and heart 

failure.  In elderly patients, cardiac arrest and pulmonary edema can occur rapidly 

even with slightly excessive fluid volume (Heitz & Horne, 2010).  Administration of 

excessive fluid during the surgery affects functioning of major bodily organs such as 

increased heart functioning, loss of oxygen exchange of the lungs, lung infections, 

increased in kidney functioning to expel waste, increased abdominal pressure, loss of 

digestive functioning, edema, delayed wound heal, hypoxia, and coagulopathy (Holte, 

Sharrock, & Kehlet, 2002). 
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A systematic review of literature has shown that post abdominal surgical 

patients tend to suffer from fluid imbalance, both fluid volume deficit and fluid 

volume excess, due to pathology of the disease and preoperative treatments including 

1) preoperative fasting, 2) preparation and cleaning of the colon, 3) nausea and 

vomiting, 4) intestinal obstruction, and 5) fluid loss from surgical wounds, insufficient 

fluid replacement, and administration of certain medications such as diuretics 

administration (Johnson & Monkhouse, 2009).  When patients suffer from fluid 

imbalance, their postoperative recovery will be affected.  They are susceptible to 

fatigue, loss of muscle strength, and deprivation of blood and nutrient supply to major 

bodily organs, which can adversely affect organ functioning and lead to possible 

complications such as infections, pulmonary edema, and defective kidney functions. 

Based on the aforementioned discussion, it can be seen that when patients 

suffer from fluid volume deficit or fluid volume excess, their postoperative recovery 

will be affected and they are at an increased risk of mortality.  For these reasons, fluid 

management in abdominal surgical patients is deemed important both during and after 

the surgery.  At present, there are two methods of fluid management in abdominal 

surgical patients—non-restricted fluid rehydration and restricted fluid rehydration.  

Differences in fluid administration can affect patients’ postoperative recovery as they 

can suffer from fluid volume deficit. There is less fluid volume that goes to and comes 

out of the heart to nurture different organs.  The heart will have to work harder, 

resulting in abnormal or faster heart beats.  Pulmonary edema can result, which brings 

about poor oxygen exchange of the lungs and faster respiratory rates, so the patients 

have to be on mechanical ventilation for longer than usual (Heitz & Horne, 2010), 

hence a longer hospital stay. At Nakhon Pathom Hospital, there is currently no clinical 

nursing practice guideline on fluid management in post abdominal surgical patients.  

Therefore, the researcher was interested in conducting a systematic review of research 

evidence so as to derive at recommendations of fluid management in post abdominal 

surgical patients to further develop an evidence-based clinical nursing practice 

guideline on fluid management in post abdominal surgical patients for nurses working 

at Nakhon Pathom Hospital. 
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Clinical Problem under Study 

At present, the number of patients with abdominal and pelvic health 

problems continues to increase, hence a higher number of patients undergoing 

abdominal surgery.  According to the statistics of the World Health Organization 

(WHO), in 2004, there were approximately 187-281 million patients in 56 countries 

who had abdominal surgery.  Furthermore, about 5% to 10% of these patients died 

from postoperative complications (The WHO Guidelines for Safe Surgery, 2009).  In 

Thailand, the statistics of the Ministry of Public Health has shown in that in the fiscal 

year 2010, there were about 800,000 patients with abdominal diseases (Statistics of 

Inpatients (Categorized according to 75 disease groups) in Accordance with Causes of 

Illnesses per 1,000 persons, Ministry of Public Health, B.E. 2553).  Nakhon Pathom 

Hospital is a tertiary hospital that admits patients transferred from primary and 

secondary hospitals in nearby provinces.  There are approximately 670 who occupy 

hospital beds per day.  According to the statistics of the hospital, the numbers of 

abdominal surgical patients admitted into the hospital were equal to 1,261 and 1,231, 

respectively.  The causes of abdominal surgery in the order from highest to lowest are 

as follows: appendicitis, colon cancer, hepatitis, cholecystitis, gall stone and bile duct 

stone, stomach cancer, inflammatory bowel disease, colon ulcer, intestinal perforation, 

and abdominal infections, respectively (Statistics of Nakhon Pathom Hospital, B.E. 

2554).  The most frequently found abdominal surgeries are appendectomy (921 cases), 

colectomy (99 cases), liver surgery (99 cases), surgery of the gallbladder and bile duct 

(81 cases), intestinal surgery (22 cases), and stomach surgery (nine cases) (Statistics of 

Nakhon Pathom Hospital, B.E. 2554).  Thus, it can be seen that there are a number of 

diseases that necessitate abdominal surgery, which can cause fluid imbalance 

depending on the types and methods of the surgery as well as fluid management 

before, during, and after the surgery. 

According to an observation of actual practice at Nakhon Pathom Hospital, 

patients undergoing abdominal surgery are at risks of fluid imbalance, both fluid 

dehydration and fluid overload.  Therefore, it is nurses’ responsibility to develop a 

fluid management system for post abdominal surgical patients, particularly those at 

risks of fluid imbalance, who are admitted into the surgical ward of Nakhon Pathom 

Hospital to ensure maximum safety and reduce mortality rates, length of hospital stay, 
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and possible complications.  Even though there is a current medical practice to care for 

fluid balance, there is no evidence-based nursing practice guideline on care of 

patients’ fluid management since hospital admission until hospital discharge, which 

can lead to systematic and standardized care practices as well as continuity of care that 

is suitable for the contexts of problems and needs of specific groups of patients, that 

involves effective utilization of available resources to ensure quality of care, and that 

can reduce length of hospital stay and medical expenses to ensure desirable outcomes 

(Fongkham Tiloksakulchai, B.E. 2553).  Such a practice guideline is in compliance 

with the policy of the health insurance system that involves development and 

accreditation of the quality of the hospital that emphasizes provision of quality of care 

with accessibility to all with appropriate care expenses. 

As a consequence, the researcher was interested in conducting a systematic 

review of research evidence related to fluid management in post abdominal surgical 

patients so as to develop a practice guideline on fluid management in post abdominal 

surgical patients admitted into the surgical ward of Nakhon Pathom Hospital.  This is 

because it is generally believed that utilization of research evidence is important for 

development of nursing care quality and assurance of quality of provision of care to 

ensure desirable and cost-effective nursing care outcomes.  

 

 

Objective of the Study 

The objective of the study was to develop evidence-based 

recommendations on fluid management for post abdominal surgical patients to enable 

them to detect fluid imbalance in the initial phase to prevent and correct possible 

severe complications. 

 

 

Expected Outcomes and Benefits 

1. The findings of this study would lead to an evidence-based conclusion 

on fluid management for post abdominal surgical patients. 
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2. The findings would yield a body of knowledge that could be used to 

develop a clinical nursing practice guideline on fluid management for post abdominal 

surgical patients to develop evidence-based nursing quality. 

 

 

Methodology 

1. Search for evidence 

A systematic search for evidence was conducted to derive at quality 

evidence related to the clinical problem under study for subsequent analysis and 

synthesis.  The steps involved in the search were as follows: 

1.1 The PICO framework (Craig & Smith, 2002) was used in 

the search based on the dimension of the clinical problem as follows: P (Population) = 

Abdominal surgical patients, I (Intervention) = Monitoring, management, treatment, 

prevention, fluid balance therapy, fluid balance assessment, and fluid assessment,        

C (Comparison) = No comparison intervention as all methods were reviewed,             

O Outcome) = Fluid imbalance, fluid overload, fluid dehydration, fluid depletion, 

complication, length of stay, mortality rate, and morbidity 

1.2 The scope of the search was all levels of research evidence 

published in either Thai or English between 2000 and 2012. 

1.2.1 The keywords used in the search were 

“abdominal surgical patient” and “fluid management” and “monitoring” and “length of 

stay.” 

1.2.2 Search of databases and manual search were 

used.  The databases used in the search were Archsurg, BioMed Central, Cochrane 

Review, ELSEVIER, Google Scholar, HighWire, LippincottWilliams & Wilkins, 

Medscape, Oxford Journals, PubMed, SAGE Journals, ScienceDirect, Springer, and 

Wiley Online Library. 

1.2.3 As regards the type of evidence, literature 

and all types of academic documents including all levels of research studies, academic 

articles, and articles on recommendations of experts and organizations were selected if 

they were related to one of the following topics: fluid management in abdominal 

surgical patients during and after the surgery and prevention or treatment to prevent 
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complications in post abdominal surgical patients published in Thai or English 

between 2000 and 2012 that could be retrieved from electronic databases available at 

Mahidol University. 

1.2.4 The inclusion criteria were as follows: they 

were research studies with a full text available and matched the PICO framework on 

fluid management for post abdominal surgical patients.  The study samples were adult 

patients, and the cause of abdominal surgery was not accident-related. 

1.2.5 The exclusion criteria were as follows: The 

research was conducted with experimental animals, they were conducted with business 

or commercial products or medicines, they were conducted with pediatric patients, or 

the study subjects were patients whose abdominal surgery was caused by accidents. 

2.  Evaluation of quality and levels of evidence 

2.1  The quality of research evidence was evaluated using the 

evaluation criteria proposed by Polit and Beck (2004) as follows: 

1) Clinical relevance: The research evidence matched the 

problem under study and clinical problems to be solved. 

2)  Scientific merit: The research was valid, reliable, and 

credible. 

3) Implementation potential: The following issues were taken 

into consideration: transferability of findings, feasibility of implementation, and cost-

benefit ratio.  As regards transferability of findings, the selected research studies to 

derive at a recommendation on fluid management in post abdominal surgical patients 

are conducted with patients undergoing abdominal surgery who received 

administration of fluids and suffered from fluid imbalance. The study findings 

reflected methods to assess fluid imbalance, provision of treatment, and guidelines on 

clinical practice on how and when to implement such methods due to similarities in 

demographic characteristics of the sample groups.  In terms of feasibility of 

implementation, nurses have the rights to freely carry out nursing care practices with 

an uncomplicated method that did not disrupt existing practices.  Finally, with regard 

to cost-benefit ratio, the methods did not involve any risks and were more beneficial 

than existing practices to prevent and reduce possible complications, promote 

recovery, shorten length of hospital stay, and lower medical expenses. 
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2.2  The levels of evidence were determined using the criteria 

of Melnyk and Fineout-Overholt (2005), which divided evidence into seven levels. 

 

 

Findings 

1. Outcomes of the search 

The search of electronic databases and manual search resulted in a 

selection of 40 research studies which met the inclusion criteria previously set.  As for 

the levels of evidence, eight studies were in Level 1, a systematic review or a meta-

analysis of randomized controlled trials; 14 studies were in Level 2, a randomized 

controlled trial (RCT); seven studies were in Level 3, a non-randomized controlled 

trial; two studies were in Level 4, a cohort study; six studies were in Level 5, a 

systematic review of descriptive and qualitative studies; one study was in Level 6, a 

descriptive or qualitative study; and two studies were in Level 7, opinion of authorities 

and/or a report of expert committees. 

2. Evaluation of quality of evidence  

The framework of Polit and Beck (2004) was employed to evaluate the 

quality of the selected research evidence, and the criteria of Melynk and Fineout-

Overholt (2005) was used to determine the levels of the 40 research studies selected in 

this study, as previously mentioned. 

3. Synthesis of evidence 

In the synthesis of all 40 research studies selected, major contents were 

extracted and presented in a collective table to derive at a body of knowledge on fluid 

management in post abdominal surgical patients (as shown in Chapter III). 

 

 

Recommendations 

Forty research studies that met the inclusion criteria were analyzed and 

synthesized to derive at the recommendations on fluid management in post abdominal 

surgical patients with risks of fluid imbalance, with fluid dehydration, and fluid 

overload as follows: 
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1.  The fluid management in post abdominal surgical patients can be done 

in the following three steps: 

1.1 Assessment: Fluid balance in post abdominal surgical 

patients is assessed in three phases—before surgery, during surgery, and after surgery. 

The methods used to assess patients with risks of fluid 

imbalance, fluid dehydration, and fluid overload can be done by eliciting history, 

conducting physical examinations, and measuring vital signs (Johnson & Monkhouse, 

2009; Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006).  The laboratory 

results used in the assessment include hematocrit level, urine specific gravity, sodium 

and potassium levels (Nisanevich et al., 2005; Vazquez, Masevicius, Giannoni, & 

Dubin, 2011), central venous pressure (Wakeling, McFall, Jenkins, Woods, Miles, 

Barclay, &  Fleming, 2005; Singh, Kuschner, & Lighthall, 2011), body weight, urine 

volume (Brandstrup et al., 2003), and oxygen saturation (Walsh et al., 2007; Heitz & 

Horne, 2010), etc. 

1.2 Intervention: Fluid management in post abdominal 

surgical patients can be divided into three types: 1) Fluid management for patients at 

risks of fluid imbalance, 2) fluid management for patients with fluid dehydration, and 

3) fluid management for patients with fluid overload. 

Fluid management in post abdominal surgical patients refers to 

management of two main types of fluid—colloid fluids and crystalloid fluids (Holte, 

Foss, Andersen, Valentiner, Lund, & Bie, 2007).  There are two methods to determine 

the administration of fluid—restricted rehydration using Ringer’s Lactate Solution 1 

milliliter per one kilogram of body weight per hour with no oral intake of fluid and 

food (Muller, Zalunardo, Hubner, Clavien, Demartines, & the Zurich Fast Track Study 

Group, 2009) and non-restricted rehydration using crystalloid 10 milliliters per one 

kilogram of body weight per hour (Holte, Foss, Andersen, Valentiner, Lund, & Bie, 

2007). Both methods have both advantages and disadvantages (Nisanevich et al., 

2005; Rahbari, Zimmermann, Schmidt, Koch, Weigand, & Weitz, 2009).  Other 

methods mentioned in the selected studies included taking central venous pressure 

(CVP), administering medication related to hydration control, and other management 

methods.  The methods that have been found to be effective to solve problems with 

fluid imbalance were administration of vasopressors such as Norepinephrine and 
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Dopexamine which stimulate blood flow to the intestine (Lassen, Soop, Nygren, Cox, 

Hendry, & Spies, 2012; Muller et al., 2009; Hubner et al., 2010), pain management to 

enable patients’ physical movements to stimulate functioning of the stomach and 

intestine to promote wound healing and reduce other complications (Noblett et al. 

2006; Vermeulen, Hofland, Legemate, & Ubbink, 2009; Noblett et al. 2006), early oral 

intake of food after surgery (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007), 

and early removal of nasogastric intubation as soon as possible (Khoo, Vickery, 

Forsyth, Vinall, & Eyre-Brook, 2007).  

1.3 Evaluation: The outcomes of fluid management after 

abdominal surgery are monitored as both short-term outcomes and long-term 

outcomes.  Short-term evaluation consists of monitoring of vital signs, blood 

circulation, central venous pressure, body weight, and laboratory results of 

hemoglobin, hematocrit, sodium, and potassium levels (Bamboat & Bordeianou, 2009; 

Hubner et al., 2010).  Long-term evaluation is composed of postoperative recovery of 

the intestine, mortality rate, complications such as burst wounds, leakage, and 

inflammations, as well as other indicators including length of hospital stay and rates of 

hospital readmissions (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007; Pearse, 

Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005). 

The recommendations derived from the analysis and synthesis 

of research evidence should be applied to suit the contexts of each healthcare setting to 

maximize benefits of fluid management in post abdominal surgical patients and to 

further promote organizational development. 

 

 

Suggestions 

Based on the analysis and synthesis of the selected 40 research studies, the 

contents relevant to the clinical problem under study were extracted to develop a 

suggested guideline on fluid management in post abdominal surgical patients with 

risks of fluid imbalance, with fluid dehydration, and fluid overload as follows: 

1. The conclusion derived from analysis and synthesis of research 

evidence on fluid management in post abdominal surgical patients should be submitted 

to a group of experts in care of post abdominal surgical patients to review, analyze, 



���������	
��	 �
���	
��	����                                                                                                    �	.. (ก
��	
�
��������) / 131 

critique, and develop a clinical practice guideline on fluid management in post 

abdominal surgical patients to ensure its completeness and applicability. 

2. The developed guideline on fluid management in post abdominal 

surgical patients should be actually implemented in the surgical intensive care unit and 

postoperative care unit.  Explanations should be given to the nurses working in the 

surgical care unit to ensure nurses’ understanding of the necessity and benefits of the 

guideline, hence leading to more cooperation from nurses. A manual on fluid 

management in post abdominal surgical patients should be constructed as a reference 

in the workplace when fluid management is called for to assist and care for post 

abdominal surgical patients. 

3. After the outcomes of actual implementation have been derived at, the 

guideline on fluid management in post abdominal surgical patients should be 

disseminated among other agencies responsible for fluid management in post 

abdominal surgical patients. 

4. Nurses should monitor outcomes of the implementation of the guideline on 

fluid management in post abdominal surgical patients.  They should also evaluate 

satisfaction with the developed guideline of related healthcare staffs so as to further revise 

and improve the guideline to better suit specific contexts of each healthcare setting. 

Based on the research evidence analyzed and synthesized in this study, it 

could be concluded that fluid management in post abdominal surgical patients is 

important because most of the patients undergoing abdominal surgery are elderly 

patients who are at high risks of postoperative fluid imbalance that can lead to various 

complications.  If nurses are able to monitor or assess patients since the initial phase, 

based on comprehensive examinations of abnormal clinical signs and symptoms, 

physical examinations, and elicitation of medical history before the surgery (Grade, 

Quintel, & Ghadimi, 2011), they will be better able to promote patients’ postoperative 

recovery which is very necessary to ensure desirable surgical outcomes.  Systematic 

fluid management in post abdominal surgical patients during each phase, involving 

monitoring, management, outcome evaluation, adjustment of nursing care plans, and 

coordination among the healthcare team members to solve problems with fluid 

imbalance in post abdominal surgical patients is deemed vital to avoid fluid imbalance 

after abdominal surgery so that complications can be prevented and postoperative 

recovery can be enhanced.  
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