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Interpreting Umbilical Cord Blood Gases: 
Normal Cord Blood Gases
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7KHVH� EORRG� JDV� UHVXOWV� UHSUHVHQW� WKH� PHDQ� QRUPDO� XPELOLFDO�
FRUG�EORRG�JDV�YDOXHV�DV�GH¿QHG�E\�D�VWXG\�SXEOLVKHG�LQ������RI�
����XQFRPSOLFDWHG� WHUP�YDJLQDO�GHOLYHULHV�E\�<HRPDQV��+DXWK��
*LOVWUDS��DQG�6WULFNODQG���7KH�UDQJH�RI�QRUPDO�YDOXHV�IURP�ZKLFK�
WKHVH�PHDQV�ZHUH�GHULYHG�LV�IRXQG�LQ�7DEOH���EHORZ�

Umbilical Cord Blood Gases
'HJUHH�RI�5HVSLUDWRU\�$FLGRVLV
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(kPa)

$UWHULDO�3උ඗� 
�PP+J�

(kPa)
1R�5HVSLUDWRU\�
Acidosis
�1RUPDO�5DQJH�

���±���

3.57 – 6.56

���±���

4.29 – 8.77

0LOG�5HVSLUDWRU\�
Acidosis

���±���

6.67 – 8.67
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8.80 – 10.67
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Acidosis
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8.80 – 10.67
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10.80 – 12.67
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12.80 – 14.67
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5HSULQWHG�ZLWK� SHUPLVVLRQ� IURP�(OVHYLHU�� LQ� SDUW� IURP�<HRPDQV�
(5��+DXWK�-&��*LOVWUDS�/&�,,,��6WULFNODQG�'0��8PELOLFDO�FRUG�S+��
3&2๜��DQG�ELFDUERQDWH�IROORZLQJ�XQFRPSOLFDWHG�WHUP�YDJLQDO�GH�
OLYHULHV�$P�-�2EVWHW�*\QHFRO������������������

'DWD�DUH�PHDQ�YDOXHV�+���VWDQGDUG�GHYLDWLRQV��6'��

�%DVH�GH¿FLW��HVWLPDWHG�IURP�GDWD�


���N3D� ������PP+J����PP+J� �������N3D
�
1RWH��³1RUPDO´�LV�DUELWUDULO\�GH¿QHG�DV�WKH�PHDQ�+�WZR�WLPHV�WKH�
VWDQGDUG�GHYLDWLRQ��DSSUR[LPDWHO\�������RI�D�QRUPDOO\�GLVWULEXWHG�
SRSXODWLRQ��

7KHVH� YDOXHV� VKRXOG� EH� XVHG� LQ� LQWHUSUHWLQJ� WKH� XPELOLFDO� FRUG�
EORRG�JDV�VHWV�SUHVHQWHG�LQ�WKH�UHPDLQGHU�RI�WKLV�WH[W��:KLOH�VXE�
VHTXHQW�VWXGLHV�JHQHUDOO\�LQYROYLQJ�ODUJHU�QXPEHUV�DOVR�KDYH�GH�
¿QHG�QRUPDO�XPELOLFDO� YHQRXV�DQG�DUWHULDO�EORRG�JDV�YDOXHV��RU�
VRPHWLPHV�RQO\�XPELOLFDO�DUWHU\�EORRG�JDV�YDOXHV�LQ�ERWK�WHUP�������
DQG�SUHWHUP�LQIDQWV����������WKH�¿QGLQJV�DUH�YHU\�VLPLODU��GLႇHULQJ�
RQO\�LQ�WKH�UDQJH�RI�WKH�VWDQGDUG�GHYLDWLRQV����

:KLWH�HW�DO�����IRXQG�WKDW�GHVSLWH�WKH�LQWHQWLRQ�WR�REWDLQ�ERWK�DQ�
XPELOLFDO�YHQRXV�DQG�DQ�XPELOLFDO�DUWHULDO�VDPSOH��WKLV�ZDV�VXF�
FHVVIXO� RQO\� ����RI� WKH� WLPH��%RWK�$UPVWURQJ� DQG�6WHQVRQ� ����
DQG�:HVWJDWH� HW� DO� ���� HPSKDVL]HG� WKDW� ³%RWK� DUWHU\� DQG� YHLQ�

3HHU�5HYLHZHG

“Compared to the umbilical venous 
cord values in healthy term infants 
after vaginal delivery, (3) values in the 
umbilical vein obtained prior to delivery 
in unsedated, non-laboring patients at 
35 weeks’ gestation by cordocentesis, 
showed higher pH (7.41 vs. 7.35) and PO૰ 
(35 vs. 29 mmHg), and lower PCO૰ (36 
YV�����PP+J��DQG�EDVH�GH¿FLWV����YV����
mmol/L). (11)”
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FRUG�VDPSOHV�PXVW�EH�WDNHQ�DQG�WKH�UHVXOWV�VFUHHQHG�WR�HQVXUH�
VHSDUDWH�YHVVHOV�KDYH�EHHQ�VDPSOHG�´�7KH�$PHULFDQ�&RQJUHVV�RI�
2EVWHWULFLDQV�DQG�*\QHFRORJLVWV�DOVR�UHFRPPHQGV�DWWHPSWLQJ�WR�
REWDLQ�ERWK�³YHQRXV�DQG�DUWHULDO�EORRG�FRUG�VDPSOHV�«�IRU�EORRG�
JDV�DQDO\VLV�´�������

&RPSDUHG� WR� WKH� XPELOLFDO� YHQRXV� FRUG� YDOXHV� LQ� KHDOWK\� WHUP�
LQIDQWV�DIWHU�YDJLQDO�GHOLYHU\������YDOXHV�LQ�WKH�XPELOLFDO�YHLQ�RE�
WDLQHG�SULRU�WR�GHOLYHU\�LQ�XQVHGDWHG��QRQ�ODERULQJ�SDWLHQWV�DW����
ZHHNV¶�JHVWDWLRQ�E\�FRUGRFHQWHVLV��VKRZHG�KLJKHU�S+� ������YV��
������DQG�32�� ����YV�����PP+J���DQG� ORZHU�3&2�� ����YV�����
PP+J�� DQG� EDVH� GH¿FLWV� ��� YV�� ��PPRO�/������� 6LPLODUO\��ZKHQ�
XPELOLFDO�DUWHU\�VDPSOHV�REWDLQHG�IURP�KHDOWK\�WHUP�LQIDQWV�ERUQ�
E\�FHVDUHDQ�VHFWLRQ�LQ�WKH�DEVHQFH�RI�ODERU�ZHUH�FRPSDUHG�ZLWK�
LQIDQWV�ERUQ�E\�YDJLQDO�GHOLYHU\��S+�ZDV�KLJKHU�E\������RQ�DYHU�
DJH������,QFUHDVLQJ�WKH�GXUDWLRQ�RI�WKH�VHFRQG�VWDJH�RI�ODERU�DOVR�
ZDV�VLJQL¿FDQWO\�UHODWHG�WR�GHWHULRUDWLQJ�XPELOLFDO�DUWHU\�EORRG�JDV�
YDOXHV�ZLWK� WKH�EDVH�GH¿FLW� ULVLQJ�E\�DERXW� ��PPRO�/�SHU�KRXU��
�����(YHQ�XQFRPSOLFDWHG�ODERU�DQG�YDJLQDO�GHOLYHU\�H[DFWV�D�WROO�
RQ�IHWDO�DFLG�EDVH�YDOXHV��DOWKRXJK�PRGHVW�DQG�DSSDUHQWO\�RI�OLWWOH�
FOLQLFDO�LPSRUWDQFH�

7KH�VWDQGDUG�GHYLDWLRQV�SURYLGHG�E\�<HRPDQV��+DXWK��*LOVWUDS��
DQG�6WULFNODQG�����DVVXPH�WKH�GLVWULEXWLRQ�RI�YDOXHV�WR�EH�QRUPDO�
RU� EHOO�VKDSHG�� ,Q� UHDOLW\�� WKH\� DUH� DOO� VNHZHG� GLVWULEXWLRQV�ZLWK�
WKH�ORQJ�WKLQ�WDLO�WR�WKH�OHIW��+RZHYHU��,�GR�QRW�EHOLHYH�WKDW�DQ\�RI�
WKH�FRUG�EORRG�JDV�LQWHUSUHWDWLRQV�DUH�LQÀXHQFHG�E\�WKLV�GHYLDWLRQ�
IURP�WKH�EHOO�VKDSHG�FXUYH����7KH�DYHUDJH�32๜�LQ�XPELOLFDO�YHQRXV�
DQG�DUWHULDO�EORRG�JDVHV�DUH����DQG����PP+J��UHVSHFWLYHO\��7KH�
VWDQGDUG�GHYLDWLRQV�DUH�DSSUR[LPDWHO\�VL[�PP+J�LQ�HDFK��,Q�WKH�
XPELOLFDO� DUWHULDO� EORRG� JDV�� SOXV� RU�PLQXV� WZR� VWDQGDUG� GHYLD�
WLRQV�LQFOXGHV�YDOXHV�EHWZHHQ�VL[�DQG����PP+J��6XUSULVLQJO\��D�
32๜�EHORZ�WKH�QRUPDO�UDQJH�LV�SRRUO\�DVVRFLDWHG�ZLWK�DVSK\[LD��
+RZHYHU��32๜�LV� LQIRUPDWLYH�ZKHQ�LW� LV�DERYH�WKH�QRUPDO�UDQJH��
7KLV�VXJJHVWV�FRQWDPLQDWLRQ�E\�DQ�DLU�EXEEOH�V��RU��LI�LQ�D�YHQRXV�
VDPSOH��D�SHULRG�RI�VORZ�ÀRZ�WKURXJK�WKH�SODFHQWD�ZLWK�DVVRFLDWHG�
LQFUHDVHG�WLPH�IRU�GRZQ�ORDGLQJ�RI�R[\JHQ�IURP�WKH�PRWKHU�WR�WKH�
IHWXV�YLD�WKH�XPELOLFDO�YHLQ�DQG�XSORDGLQJ�RI�FDUERQ�GLR[LGH�IURP�
WKH�IHWXV�WR�WKH�PRWKHU��

7KHUH� DUH� QR� DJUHHG�XSRQ� GH¿QLWLRQV� RI� ZKDW� FRQVWLWXWHV�PLOG��
PRGHUDWH��RU�VHYHUH�UHVSLUDWRU\�RU�PHWDEROLF�DFLGRVLV��+RZHYHU��
WR�DOORZ� IRU�HDVLHU�GLVFXVVLRQ�DQG�FRQVLVWHQF\�ZLWKLQ� WKLV� WH[W�� ,�
KDYH� VHW� DUELWUDU\� GH¿QLWLRQV� �VHH�7DEOHV� �� DQG� �� EHORZ���2QH�
PXVW� DSSUHFLDWH� WKDW� QRWKLQJ� LV� NQRZQ� WR� RFFXU� FOLQLFDOO\� DV� D�
YDOXH� FURVVHV� IURP�RQH� UDQJH� LQWR�DQRWKHU��%\�DQG� ODUJH�� FOLQL�
FDO�UHODWLRQVKLSV�RSHUDWH�RQ�D�FRQWLQXXP��7KH�FRQFHSW�RI�IHWDO�UH�
VSLUDWRU\�DFLGRVLV�LV�SHFXOLDU�DV�WKH�SUHVHQFH�RU�DEVHQFH�RI�IHWDO�
EUHDWKLQJ�KDV�QR�UHODWLRQVKLS�WR�IHWDO�UHVSLUDWRU\�DFLG�EDVH�VWDWXV��
7KH�SODFHQWD�DFWV�DV�WKH�³OXQJ´�IRU�WKH�IHWXV��1RQHWKHOHVV��ZLWKLQ�
WKLV� WH[W�� WKH�WHUPV�UHVSLUDWRU\�DFLGRVLV�RU�DONDORVLV�ZLOO�EH�XVHG�
FRQYHQWLRQDOO\��L�H���WR�GH¿QH�WKH�FRQWULEXWLRQ�RI�3&2๜��WR�WKH�DFLG�
EDVH�VWDWXV�

Umbilical Cord Blood Gases
'HJUHH�RI�5HVSLUDWRU\�$FLGRVLV

9HQRXV�3උ඗� 
�PP+J�

(kPa)

$UWHULDO�3උ඗� 
�PP+J�

(kPa)
1R�5HVSLUDWRU\�$FLGRVLV
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���±���
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4.29 – 8.77
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6.67 – 8.67

���±���

8.80 – 10.67
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Acidosis

���±���

8.80 – 10.67

���±���

10.80 – 12.67

6HYHUH�5HVSLUDWRU\�
Acidosis

���±���

10.80 – 12.67

���±����

12.80 – 14.67
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'H¿QLQJ� GHJUHH� RI� UHVSLUDWRU\� DFLGRVLV� LQ� XPELOLFDO� FRUG� EORRG�
JDVHV�

5RXQGHG�IURP�7DEOH��

Umbilical Cord Blood Gases
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Acidosis

���±��� ���±���
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���±���� ���±����
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���� ����
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'H¿QLQJ�WKH�GHJUHH�RI�PHWDEROLF�DFLGRVLV�LQ�XPELOLFDO�FRUG�EORRG�
JDVHV�5RXQGHG�IURP�7DEOH��

,W�LV�RI�QRWH�WKDW�ZKLOH�DQ�HOHYDWHG�DUWHULDO�3&2๜�LV�DVVRFLDWHG�ZLWK�
LQFUHDVHG�FHUHEUDO�EORRG�ÀRZ�LQ�WKH�WHUP������DQG�SUHWHUP�KXPDQ�
QHZERUQ��WKLV�UHVSRQVH�WR�DUWHULDO�3&2๜�LV�DWWHQXDWHG�LQ�VHULRXVO\�
DVSK\[LDWHG�WHUP�LQIDQWV�DQG�LQ��PHFKDQLFDOO\�YHQWLODWHG�SUHWHUP�
LQIDQWV�SULRU�WR�LQWUDFUDQLDO�KHPRUUKDJH������)RU�IXUWKHU�GLVFXVVLRQ�
RI�WKLV�WRSLF��VHH�9ROSH�--��1HXURORJ\�RI�WKH�1HZERUQ���WK�HGLWLRQ�
�������

(OHYDWHG�YDOXHV�RI�3&2๜�LQ�FRUG�EORRG��ORZ�S+�EXW�QRUPDO�EDVH�
GH¿FLW��KDYH�QRW�EHHQ�DVVRFLDWHG�ZLWK�SRRU�QHXURORJLFDO�RXWFRPH��
:KHQ� FRPELQHG� ZLWK�PHWDEROLF� DFLGRVLV� �ORZ� S+� DQG� HOHYDWHG�
EDVH�GH¿FLW���WKH�ULVN�RI�QHXURORJLFDO�LQMXU\�LQFUHDVHV�������5HVSL�
UDWRU\�DFLGRVLV�PD\�EH�DVVRFLDWHG�ZLWK�D�EHWWHU�RXWFRPH� LQ� WKH�
DEVHQFH�RI�VHYHUH�PHWDEROLF�DFLGRVLV�����������

7\SLFDOO\��DUWHULDO�EDVH�GH¿FLW�PHDVXUHG�ZLWKLQ�WKH�¿UVW�KRXU�RI�OLIH�
LV�DSSUR[LPDWHO\���PPRO�/�KLJKHU�WKDQ�LQ�DUWHULDO�FRUG�JDVHV��LQ�
FOXGLQJ�QHZERUQV�ZKR�ZHUH�QRW�DVSK\[LDWHG�DW�ELUWK�������7KHUH�
DIWHU�� WKH�YDOXHV� UHWXUQ� WR�QRUPDO��7KH�DUWHULDO� EDVH�GH¿FLW�PD\�
LQFUHDVH�E\�PXFK�PRUH� WKDQ� WKLV�DQG�SHUVLVW� ORQJHU� LQ�DVSK\[L�
DWHG� QHZERUQV� ZKRVH� XPELOLFDO� DUWHULDO� EORRG� ÀRZ� KDV� VORZHG�
RU�VWRSSHG�DOWRJHWKHU��DQG�QR�ORQJHU�IXOO\�UHÀHFWV�IHWDO�VWDWXV��,Q�
QHDUO\�DOO� VHYHUHO\�DVSK\[LDWHG�QHZERUQV��SHUIXVLRQ�DW� WKH� WLPH�
RI�ELUWK�LV�SRRU�WR�QRQH[LVWHQW��2I�FRXUVH��SRRU�SHUIXVLRQ�LQFOXGHV�
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WKH�XPELOLFDO�FLUFXODWLRQ�DV�ZHOO��7KH�XPELOLFDO�DUWHULHV�ZLOO�RQO\�UH�
ÀHFW�IHWDO�WLVVXH�VWDWXV�XS�XQWLO�WKH�WLPH�ÀRZ�LQ�WKHP�VWRSV��/DFWLF�
DFLG�SURGXFHG�IURP�K\SR[LD�DQR[LD�DW�WKH�WLVVXH�OHYHO�ZLOO�QRW�EH�
FOHDUHG�WR�WKH�FHQWUDO�FLUFXODWLRQ�DQG�VXEVHTXHQWO\�WR�WKH�XPELOLFDO�
DUWHULHV��7KHUHIRUH��LQ�DQ�DVSK\[LDWHG�QHZERUQ��DQ�XPELOLFDO�DUWHU\�
FRUG�EORRG�JDV�VDPSOH�PD\�VHULRXVO\�XQGHUHVWLPDWH�WKH�DFLGRVLV�
LQ�WKH�IHWXV�DQG�QHZERUQ��$V�WKH�LQIDQW�LV�UHVXVFLWDWHG��FLUFXODWLRQ�
LPSURYHV��DQG�WLVVXH�ODFWLF�DFLG�LV�FOHDUHG�LQWR�WKH�FHQWUDO�FLUFXOD�
WLRQ��DFLG�ZDVKRXW���$FFRUGLQJO\��D�SRVWQDWDO�EDVH�GH¿FLW�REWDLQHG�
IURP�DQ�DVSK\[LDWHG�QHZERUQ�ZLWKLQ�WKH�¿UVW�KRXU�DIWHU�GHOLYHU\�LV�
IUHTXHQWO\�IRXQG�WR�EH�KLJKHU��ZRUVH��WKDQ�LQ�WKH�XPELOLFDO�DUWHULDO�
FRUG�EORRG�JDV�DQG�LV�DPRQJ�WKH�PRVW�DFFXUDWH�SURJQRVWLFDWRUV�
RI�QHXURORJLFDO�RXWFRPH��������

.H\�3RLQWV

�� (OHYDWLRQ�RI�3&2๜�KDV�QRW�EHHQ�DVVRFLDWHG�ZLWK�SRRU�QHXUR�
ORJLFDO�RXWFRPH�XQOHVV�FRPELQHG�ZLWK�PHWDEROLF�DFLGRVLV���

�� /RZ�S+��FRPELQHG�ZLWK�DQ�HOHYDWHG�EDVH�GH¿FLW��KDV�EHHQ�
DVVRFLDWHG�ZLWK�SRRU�QHXURORJLFDO�RXWFRPH���

�� :RUNLQJ�GH¿QLWLRQV�RI�UHVSLUDWRU\�DQG�PHWDEROLF�DFLGRVLV�DUH�
SUHVHQWHG��1RWKLQJ�LV�NQRZQ�WR�KDSSHQ�FOLQLFDOO\�DV�D�YDOXH�
FURVVHV�IURP�RQH�UDQJH�RI�UHVSLUDWRU\�RU�PHWDEROLF�DFLGRVLV�
LQWR�DQRWKHU��

�� 7\SLFDOO\��DUWHULDO�EDVH�GH¿FLW�LQFUHDVHV�E\�DSSUR[LPDWHO\���
PPRO�/�LQ�IROORZ�XS�EORRG�JDVHV�WDNHQ�ZLWKLQ�WKH�¿UVW�KRXU�RI�
OLIH��HYHQ�LQ�QHZERUQV�ZKR�ZHUH�QRW�DVSK\[LDWHG�DW�ELUWK���
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