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Comparison of measurement methods of lower limb length in hip arthroplasty for femoral neck fracture ZHANG Jin-
shan ,ZHENG Yong-qiang,LIN Zhen-yu,LIN Liang,XU Yong-quan,SHI Chun-nan ,XU You-jia*. *The Second Affiliated
Hospital of Soochow University ,Suzhou 215004, Jiangsu ,China

ABSTRACT Objective:To compare the accuracy of three methods for measuring the length of both lower limbs in hip
arthroplasty for femoral neck fracture in the elderly,and to introduce a "shoulder to shoulder" anatomical location marking
method for femur. Methods: From January 2017 to January 2019,90 elderly patients with femoral neck fracture were treated
with hip replacement, including 39 males and 51 females,aged 65 to 96(78.0+7.4) years,56 cases of total hip and 34 cases of
hemi hip. According to garden classification , there were 7 cases of type Il ,63 cases of type Il and 20 cases of type IV. The pa-
tients were divided into three groups according to different measurement methods : contralateral contrast method (group A) of
19 cases, shuck test method (group B) of 28 cases,and "shoulder to shoulder" anatomical marker localization method (Group
C) of 43 cases. The accuracy of the three methods was compared by measuring the length difference of lower limbs in vitro and
imaging. Results: All patients completed the operation successfully. After total hip arthroplasty,the length of lower limbs in
group A was(12.9+8.6) mm,and that in group B was(10.3+4.4) mm. After hemiarthroplasty , the length of lower limbs in group
A was (13.247.2) mm,group B was (8.7+3.5) mm,and group C was (6.3£2.8) mm; the measurement results of unequal
length of lower limbs after total hip arthroplasty were (12.9+8.1) mm in group A, (9.6+4.0) mm in group B and (6.6+2.6) mm
in group C. The results of factorial analysis of variance showed that the differences among the three groups were statistically
significant  (F=9.763,P<0.01). The difference between two groups showed that the length of lower limbs in group A and group
B was higher than that in group C(P<0.05). There was no significant difference between total hip arthroplasty and hemiarthro-
plasty (¥=0.270,P=0.605). Three different intraoperative measurement methods for postoperative lower limb length difference
were group C<group B<group A ,the accuracy of group C was the highest. Conclusion : The "shoulder to shoulder" anatomic lo-
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calization marking method can reduce the length of lower limbs simply, effectively and accurately in the elderly patients with

femoral neck fracture hip replacement.
KEYWORDS Femoral neck fracture;
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Tab.1 Comparison of preoperative general data of elderly patients with femoral neck fracture among three groups

) PER (1)) » Bt Garden 4374 ({5 ) ST A ()

2 5 Bi% AR (xxs, %)
% 7 I 724 IV THA HA

A4 19 7 12 77.2+7.6 2 12 5 15 4
B4 28 13 15 78.5+7.6 3 19 6 15 13
C 4 43 19 24 78.0+7.3 2 32 9 26 17
o 16 (1 x’=0.448 F=0.169 x’=1.484 X’=3.209
P 0.799 0.845 0.829 0.201
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Fig.1 Preoperative pelvic X-ray measurement The lower edge of tear
drops on both sides is used as the pelvic side reference line (yellow line),
and the apex of bilateral femoral trochanter is used as the femoral side ref-
erence line (red line). The vertical distance difference between the two is
the length difference between the two legs  (the length difference between

the blue lines)
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Fig.2 Operation during operation

(piriform fossa level)  2b. Confirm again after osteotomy
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2a. Before osteotomy,the "shoulder" of femur was marked

2¢. The "shoulder" of the model was

driven to the same level as the "shoulder" of the femur 2d. The "shoulder" of the prosthesis coin-
cides with the "shoulder" of the femur,and the rotation center of the hip joint is on the same hori-

zontal line with the greater trochanter
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Fig.3 The X-ray measurement of the length of lower limbs was the same

as that before operation

®2 BHEARBUBHEEABRNTHEHAESKERNVUER
(x+s ,mm)
Tab.2 Comparison of the results of unequal length of lower

limbs in patients with femoral neck fracture (x+s,mm)

A B eiE EBER #7it Ffg  P{H

A2 19 12.9+8.6  13.2£7.2  12.9+8.1°F 0.005 0.946
B 41 28 10.3+4.4 8.7£3.5 9.6£4.0°  1.223  0.279
C 4l 43 6.8+2.5 6.3+2.8 6.6+2.6®  0.330 0.569
#ik 90 9.4+5.8 8.0+4.2 0.270* 0.605*
FA{& 6.696 5.730 9.763% 0.233" 0.792*
P 0.003 0.008 <0.001*

T CERON LSS HAN s 45 C 4L P<0.001;0 5 C 4 B P=
0.012;™5 B 41 L4 P=0.010

7 : “main effect,interaction effect. “Compared with group C,P<0.001;
SCompared with group C,P=0.012;®Compared with group B, P=0.010
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