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���dhBCij�¨©ª«�¬®¯JhBC°±g²³´µ�ª«�¬®lmdhBCijk²

%¶·�g¤��¸�����dhBCij¹º7»��z¼²½¾¿À�ÁÂBCÃ,gÄÅ^ 

���'Æª«�¬®hBCÇ¯lmÈÇdhBCijk����g����^ 

���ÉÊdhBCij¨©g 60 À(70 h) ª«�¬®¯JhBCglm�ËÌ�u 35.12 Í^ÎÏ

Gross �·ÐÑ����z�ÒÓÔ'Æº7 5v�ÕvC�Ö�×Øvxyz{|v�Ù<yÚÛvª

«�¬®hBC]Ü{|vZxÝ�zOÞlmdhBCijk����gÁÂ�ßà����z'-n

����3(á480 mL)Ôâ����3(< 480 mL), Kãä��åB'ÆJæ�� Logisticçè'Æ(SPSS 

17.0)ÁÂª«�¬®lmé�dhBCij7kn����g����^ 

 !" #�/lmé�dhBCijk����z-(737.76±419.18) mL�ê��z-(1 312.83±    

487.41) mL�����¼ê��zg 51.48%^n����3 41h�â����3 29h�¿À- 41ë29E

�ä��åB'Æìípîº7 5vª«�¬®hBC]Ü{|v�Ù<yÚÛvZxÝ�zv�ï×Ø
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zv�ï×Øðñzòn����póåBE�ìíô(�����z�ª«�¬®lmé�dhBCij
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Abstract 

BACKGROUND: Total hip arthroplasty is an effective measure to treat hip involvement in ankylosing spondylitis. 

Ankylosing spondylitis patients have different degrees of anemia after total hip arthroplasty. The hidden blood loss 

accounts for a large proportion of perioperative blood loss in total hip arthroplasty, and can affect the recovery of joint 

function. 

OBJECTIVE: To investigate risk factors of hidden blood loss after total hip arthroplasty in patients with hip involvement in 

ankylosing spondylitis. 

METHODS: We studied a consecutive series of 70 hips in 60 patients with ankylosing spondylitis hip involvement who 

were converted to cementless total hip arthroplasty. The average age of surgery was 35.12 years. The hidden blood loss 

was calculated according to Cross formula linear equation. The effects of operation time, erythrocyte sedimentation rate, 

C-reactive protein, body mass index, Bath ankylosing spondylitis radiology index, allogenic blood transfusion, and 

osteoporosis on hidden blood loss after total hip arthroplasty in patients with ankylosing spondylitis were analyzed. The 

patients were divided into the high blood loss group (� 480 mL) and the low blood loss group (< 480 mL) according to 

the high blood loss. Risk factors of high hidden blood loss after total hip arthroplasty in patients with ankylosing 

spondylitis were analyzed by single factor analysis and multivariate Logistic regression analysis (SPSS 17.0).  

RESULTS AND CONCLUSION: (1) The hidden blood loss after primary total hip arthroplasty in patients with ankylosing 

spondylitis was (737.76±419.18) mL, and the total blood loss was (1 312.83±487.41) mL, and the percentage of hidden 

blood loss was 51.48%. The high blood loss group included 41 hips, and the low blood loss group included 29 hips; and 

the ratio was 41:29. (2) Single factor analysis showed that the operation time, Bath ankylosing spondylitis radiology index 

and osteoporosis, allogenic blood transfusion, decrease of hemoglobin were significantly associated with high hidden 

blood loss. (3) Multivariate Logistic regression analysis showed that Bath ankylosing spondylitis radiology index, 

allogeneic blood transfusion, and decrease of hemoglobin were significantly associated with high hidden blood loss. (4) 

Hidden blood loss is an important portion of total blood loss after primary total hip arthroplasty in patients with ankylosing 

spondylitis. Bath ankylosing spondylitis radiology index, allogeneic blood transfusion and decrease of hemoglobin are 

risk factors for high hidden blood loss. 

Subject headings: Spondylitis, Ankylosing; Blood Loss; Arthroplasty, Replacement, Hip 
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1���������Subjects and methods 
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������2 000 mL��	
���� 

1.3.3  ����  �������������� !�

"#$%&'�()*+�$%&�,-./0<100 g/L�

$%12$%34567489:;<���=�    

(>1 000 mL)�$%324 h>�����2 000 mL��40

?4@ABCDEF"#$%��GH�3?4"#$%3

>�����2 000 mL��GH� 

I3�60?��(70F)JKLM���NOP54?Q

R6?�0STU35.12V��WX(9.13±5.25)T�YA34

F�ZA36F�[\�]�(20.28±4.04) kg/m

2

�^_��

SD`Fabcd"#$%�eBf��gh i�10?

��j9D���kl3mn3DoA��pq���op

qrstuvwxBy�z{|}~�������� 

��������^�cdEF"#�[X����

�����CHART-STIK LABEL����X������

[�e�K����Q�����Q��� ¡¢:£Q

�K�¤¥F¦§Q¨\�©ª«¬jhi���®¯

°±�f²³�´µ¶X20Tk25T� 

1.4  ���

1.4.1  EF"#$%1·�  ��¸¹3�ºA»¼��

½¾¿QÀÁ�SÂ�3HAMÃ�ÄÅÆÇQÆÈhÉ�

ÄÊ¬jHËÌÍ�ÎÏ"#Ð�ÄÅ"#ÐÑÒÓÔÕ�

oÖF"#�¯×Ø��ÙfÚ�ÛÖ���È1 cm�4

F"#ËÜÝÞßà�áÙfÚ�ØâãF"#3uäD�

ÚÊ��å3�ææ:ËF"#�¨çèéhÉ�êÖ�

�gÜëì1 cm·íbÚ��ÎÏF¦�Ä�F¦îï�

ð�ñ�F¦èéò��ó��F¦ôõöDF¦i÷�

øù�¦úKûÕüýrF¦þ����êäf���õ

öØkF¦S����	�
�Q��÷x��!¦§

H�r&���������b�������[ô���

�����s�����¦&��� ¼3"#!�¯Q

"#�r$[%�&y���'�/(��[�r)*�

��� ¼�+ ¼,-ø./¨çF"#&u012Ì

3�45�678�9:;<Î=>�?K"#ÐrHË

ÌÍ�@A?KÄB�$CDEFfGÖHÌIJÈ�

;KL�NM��1r�3�ø8CN: EOPF"#

ÓQRS8�9:� 

1.4.2  "#$%3·�  �3�½ 7�jT�	�DE

�USB��x��48 h:V�DEF�ÑWXDE��

VDEF3YZF
A¼[\]�[x���3^'_`

�½³��abc3 mgÆÈde�	f2è�2Bghi

jk10 mg/d�	f35 d�lmn2opq�Ö�r¤st�

��uvwUxpqyz�{o�|�"#$%3}~

`�E#v���!��"#$%3Ù1`���»��D

O��"#r���ÑäD���Ì�����Ù2`G�

D���ÈD��yz�|÷i� 

1.4.3  ��F�  ^_���3 7��½�o�,-.< 

80 g/L 2��,-. 80�100 g/L_����0����[

������NO��ï�.��v���Ux��oÖ

TU> 60V����,-.< 90 g/L��X��]�� 

1.4.4  <��0�    ¡�GrossuW� ,¢£®    

�

[18-19]

�äf�� é�9<��r¤¯<����<��

� ¥=;<0,¢£®�/Hct�&�;<0,¢£®�=

�&�®�(patient’s blood volume�PBV)×(Hct�&¦Hct

�3Ù3`)����&�®�§�Nadler3

[19]

0u¨©�

 ��&�®�=k1×h3+k2×m+k3�ª1hX«�(m)�m

X[\�(kg)�P¯��k1=0.366 9�k2=0.032 19�

k3=0.160 41�R¯��k1=0.135 61�k2=0.033 08�

k3=0.118 33)�äf�¬ ¤¯<���é�9�<��=

�<��� ¥+�[DE���+�[����¤¯<

��=é�9�<����1<����3DE�� 

1.4.5  \]��   	�×Ø¯
�®F"#¯e]�

(BASRI-h�Bath Ankylosing Spondylitis Radiology Index)

©\]F"#ß°0ÝÞW��0±�
��1±�ø²�

��"#³�´�"#Nµ¶à¯·¸�2±�æ����

¹�·¸�"#Nµ>2 mm�3±�1����"#Nµ< 

2 mm�2@A�¯"#³âº»é<2 cm�4±�Þ�

���"#¼÷�@A�¯"#³âº»é>2 cm��

½BASRI-h 4±X×Ø¯
�®F"#�¯×Ø� 

1.5  �����	� �½WX��0TUQ̄ ¾Q[\�Q

�WQ�¿QC�À¡-.Q'�Á7CNQ�ÂÃÄQ¬

j"Å'�"ÁCNQÆ�-.7Q�gÇQ�,-.Q

,¢£Ã®QF¦§ØÈQÉÊ�\Ë¨Q¸¹uÌQ^

'uÌ��,-.ÈÍ�=�&�,-.��3Ù3`�,

-.� 

WXé��9�E�¼Å"�����CNQ�1

Î��Q�[���Q�3DE�Q¤¯<��Qé�9

�<��Q¤¯<��Ïé�9�<��0Ã?� 

�[���=�1���r�3&3 d0���� 

1.6  
���  ¡�SPSS 17.0ÐÑjT���¤¯<

��	�Sehat3

[5]

0��jX�¤¯<�h(Ò480 mL)

U�¤¯<�h(<480 mL)�Ó"4c�X�¼��ÉÊ

�¤¯<��X4¼�äD`4cjT�16m��¼�Â

�ÔÕÖ�t ×t�7m�¯¼�Â�Øu×t�ÙÚÎ_

Û��y½(P < 0.05)0ÜÝ¼��äf��logisticÞä

D=4cjT�ÓP < 0.05ßX¨�_Îà¯y½� 

 

2������Results  

2.1  ������  LM��60?�áyâ¯·�j

T�E¬äMãäjT� 

2.2 ������������  ù�

��

�1�×Ø¯
�®�

�abEF"#$%3¤¯<��X(737.76± 419.18) mL�

�<��X(1 312.83±487.41) mL�Ï�<��051.48%�

�¤¯<�h41F��¤¯<�h29F�Ã?X41/29� 
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2.3������ !��oø)ÜÝEF"#$%�3¤

¯<�016m��¼�Â�ÔÕÖ�t ×t�åæ�[�

��(P=0.003)Q�,-.ÈÍ�(P=0.000)G}hNÛ�

�¨�Îà��[���ç�,-.ÈÍ�G�¤¯<�

h<Î�Ö�¤¯<�h� 

èTUQ[\�Q�¿QC�À¡-.Q'�Á7CNQ

�ÂÃÄQ¬j"Å'�"ÁCNQÆ�-.7Q�gÇQ

�1Î��Q�3DE�QF¦§ØÈG}hN¨�;Î

à¯y½(P > 0.05)�ù�

��

�2� 

oø)ÜÝTHA�3¤¯<�07m�¯¼�Â�Ø

u×t�åæ��CN(P=0.010)� BASRI-h(P=0.035)� 

ÉÊ�\Ë¨(P=0.013)�G}hN¨�_Îà¯y½��

�CN> 80 minQBASRI-h 4±Q�\Ë¨ç�¤¯<�Î

à"�è¯¾QA¾Q¸¹uÌQ^'uÌG}hN¨

�;Îà¯y½(ù�

��

�3)� 

2.4  logistic"��#$� !  o`4cjT1_Û

��y½05é4cäf�Dlogistic=4cÞjT�ãä

ÎêBASRI-h(OR�5.148�P=0.048)Q�[���(OR�

4�P=0.008)Q�,-.ÈÍ�(OR�1.154�P=0.000)É 

 

 

 

�¤¯<�0ëì4c�ª1BASRI-h 4±���3å�

�¤¯<�0ëì¯ÉBASRI-h 2¦3±05íÓì(ù�

��

�4)� 

 

3������Discussion�

EF"#$%Épq×Ø¯
�®°rF"#îï0

_ðñ��Éò&�ß0I�<��0��óf

[20]

��3�

ô_�BW�0���ò&õ_ö÷øùú×Ø¯
�®�

�EF"#$%3¤¯<��X428�872 mL

[13

�

21]

�û¤¯

<�0üýþ���<�

[22-23]

�×Ø¯
�®��EF"

#$%3�,-.Q,¢£Ã®0ÈÍW�ç�1øùÎ

��¨�����<é��9�G���0¤¯<��Liu

3

[7]

§�é��9,¢£Ã®¼Å� Î��{Î�cd

EF"#$%é��90S�<��X1 785 mL�0S¤

¯<��X1 050 mL�Ï��060.06%�ª1ÓF�¯"

#®¤¯<��Ï�<��0Ã?I��X60.77%�ûÑ

�	r×Ø¯
�®���Jia3

[18]


�×Ø¯
�®UF

��  x

_

±s 

����(min)  87.31±20.71 

���	
(mL)  358.70±200.91 

���
(mL)  216.38±142.60 

���	
(mL)  318.84±324.62 

	�����
(g/L)  28.91±14.29 

���	
(mL)  737.76±419.18 

��	
(mL)  1 312.83±487.41 

���	
���	
��(%)  51.48±20.46 

 

� 1  �������	
�������                

Table 1  Perioperative blood changes in patients with ankylosing 

spondylitis       

�� <480 mL(n=29) �480 mL(n=41) t P 

��(�) 35.83±14.52 34.60±11.10 0.398 0.692 

	  26.34±17.00 23.15±19.59 0.706 0.483 

C�!"��(mg/L) 20.99±15.25 19.63±16.17 0.355 0.724 

#	$%��(s) 12.02±0.81 11.97±0.94 0.223 0.824 

&'�( 1.00±0.08 0.99±0.08 0.584 0.561 

)*+,#	+$�

�(s) 

32.03±4.63 33.39±5.32 �1.104 0.273 

-.��%(g/L) 3.85±0.96 3.83±0.90 0.089 0.930 

	/0(10

9

L

-1

) 270.48±90.90 267.08±62.62 0.184 0.854 

�1
23(kg/m

2

) 20.12±4.39 20.05±4.90 0.063 0.950 

��4	
(mL) 327.59±136.66 381.25±236.07 �1.189 0.239 

���	
(mL) 186.21±248.89 415.00±341.60 �3.063 0.003 

���
(mL) 202.13±144.91 236.03±139.46 0.975 0.333 

56789(mm) 52.86±3.14 53.25±2.67 �0.554 0.582 

	�����
(g/L) 21.24±10.41 34.48±14.24 �4.245 0.000 

 

� 2  �������	���������������� !"

#(t$%)                                              (x

_

±s) 

Table 2  Single factor analysis of high hidden blood loss in 

ankylosing spondylitis patients after total hip arthroplasty (t test)    

�� < 480 mL �480 mL �

2

 P 

�:   2.932 0.087 

; 24 40   

< 5 1   

=:   0.120 0.729 

> 15 19   

? 14 22   

@1AB   5.504 0.019 

C 26 26   

D 3 15   

5EF�G   4.462 0.035 

2�3H 25 26   

4H 4 15   

����(min)   6.275 0.016 

I 80 19 14   

> 80 10 27   

JKLM   0.305 0.631 

NJ 14 23   

OPQR 15 18   

S#LM   2.479 0.115 

TUVW 25 29   

XYZ[ 4 12   

 

� 3  �������	
�����������������

�(�

2

��)                                                     

Table 3  Single factor analysis of high hidden blood loss in 

ankylosing spondylitis patients after total hip arthroplasty (�

2 

test)   

�� B SE Exp(B) Wals P 

5EF�G 1.614 0.830 5.148 3.666 0.048 

���	
 0.004 0.002 1.004 6.932 0.008 

	�����
 0.144 0.039 1.154 13.284 0.000 

\
 �4.264 1.142 0.014 13.932 0.000 

 

� 4  �������	
��������������� 

logistic!"#$%&�� 

Table 4  Multivariate Logistic stepwise regression analysis on the 

correlation factors of high hidden blood loss in ankylosing 

spondylitis patients after total hip arthroplasty      
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��������	�
�������������

�������	�1 517 mL�����	�872 mL��

���	�����	�57%����������� 

��������� !"�#�$%&'()*+

,-".���/0�1�23�45627	89�:

�;<$=:��>�?@AB(CD=�EFGHI�

JKL)MN�<OP���QR=����	STU

V�WXYZ�[\F]T^���������_`a

bP���QR=����	�737 mL����	�    

1 312 mL�����	�51%�������41��c�

����29��
d�41e29�fWg�hi����	
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