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Clinical application study of multiple small - diameter drilling combined with extracorporeal shock wave therapy
(ESWT) under C-arm positioning in the treatment of early femoral head necrosis

LIU Haijun ,WANG Qian-yuan ,NIU Cun-liang, WANG Geng-shen ,HUANG Guo-yuan (Department of Orthopaedics , Wuwei
People s Hospital ,Wuwet 733000, Gansu ,China)

ABSTRACT Objective To explore the therapeutic effect of multiple small diameter drilling combined with extracorporeal
shock wave therapy (ESWT) under C-arm X-raylocalization in patients with early osteonecrosis of the femoral head (ONFH).
Methods A total of 106 cases of early ONFH patients admitted from May 2015 to May 2017 were retrospectively selected as the
study subjects. According to different treatment methods, the patients were divided into observation group and control group,53
cases in each group. The observation group was treated with multiple small-diameter drilling combined with ESWT under C-arm
positioning in the observation group,including 41 males and 12 females with an age of (45.85+6.01) years old (22 to 70 years
old) ;and the control group was treated with ESWT,including 34 males and 19 females with an age of (45.12+5.83) years old
(20 to 68 years old) in the control group. The modified Harris hip scores (mHHS),visual analog scale (VAS),hip flexion
range , hip abduction and adduction range ,ONFH area ratio and clinical efficacy were compared between twe groups before and
after treatment. Kaplan—Meier method was used to draw a survival curve to compare the femoral head survival rate between two
groups during the 3-year follow-up period after treatment. Results There were no complications such as poor wound healing and
infection. All of 106 patients were followed up for 28 to 36 months with an average of (31.06+4.28) months. MHHS score, hip
flexion range and hip abduction and adduction range in the observation group were increased from (63.85+5.42) scores,
(23.79+£2.21) °, (32.40+4.19) ° before treatment to (85.51+£5.69) scores, (34.65+2.73)°, (43.32+5.71)° at 2 years after
treatment , respectively (P<0.05). The above indicators in the control group increased from (64.73+5.64)°,(23.82+2.18)°,
(32.45+4.13)° before treatment to  (81.65£5.48) scores, (32.79+2.87)°, (39.75+5.68)°at two years after treatment, respec-
tively (P<0.05). VAS score and ONFH area ratio in the observation group decreased from (5.76+1.41) scores and (35.07+
4.96)% before treatment to  (3.39+1.02) scores and  (22.04+3.23)% at 2 years after treatment , respectively (P<0.05). The
above indicatiors in control group decreased from (5.73+1.45) scores and (35.24+5.18)% before treatment to  (4.43x1.21)
scores and (28.32+3.76)% at 2 years after treatment , respectively (P<0.05) ,and the improvement in the observation group was
significantly higher than that in the control group (P<0.05). At 3 years after treatment, the femoral head survival rate in the ob-
servation group was higher than that in the control group (P<0.05). Conclusion Multiple small diameter drilling combined with
ESWT under C-arm positioning can significantly improve the clinical symptoms of patients with early ONFH , relieve pain and
improve clinical efficacy.

KEYWORDS  Extracorporeal shock wave therapy ;

Osteonecrosis of the femoral head;  Clinical efficacy
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Tab.1 Comparison of baseline data between two groups of patients with early osteonecrosis of the femoral head

a5 s TR/ B AR (xxs)/ BMI(xzs)/ 0I5 /4l 5311/ 1) ARCO 43341/
§‘e % (kg-m™) Tl RABE AME Rkt B XU I i 1
AL 53 34 19 4512583 23.64+2.42 35 8 4 6 32 21 30 23
W4l 53 41 12 45.85x6.01  23.78+2.51 37 6 3 7 37 16 26 27
K g X’=2.234 1=0.635 1=0.292 X’=0.561 X’=1.038 X’=0.606
P 0.135 0.527 0.771 0.905 0.308 0.436
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Fig.1 Measurements of the angle a of necrotic area and the central angle
B corresponding to the femoral head in the calculation formula of os-

teonecrosis of the femoral head area ratio
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Tab.2 Comparison of VAS between two groups of patients

of early osteonecrosis of the femoral head before and 2 year

after treatment (x+s)

A5y
ikl Bi%  RIrET WAITRE2H efi P
XM 53 5.73x145  4.43x121 5011 <0.001
W4l 53 576141 3.39£1.02 9915 <0.001
t1H 0.108 4.784
PfH 0.914 <0.001
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PR YT B O JE By . A IR s
Fl LA, 22 7 G242 L (P>0.05) 3897 5 2 4F 18
ST MG R L AR NS S TR YT R Y B
o, HIGYF ) 2 WS4 & T4 (P<
0.05), W3 4.

2.4 PI4IRYTHET I ONFH AR L4

PG YT AT ONFH mIFL L Hu g, 22 5% L4 iT
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Tab.3 Comparison of mHHS between two groups of patients with early osteonecrosis of the femoral head before and 2 years

after treatment (x+s)

LRV
PEIR Tifig i % Bl )% My
T 171F' BIT A BIT A BIT A BT A BIT A
NERARD) 24 PER R[] 2 i TR 24 TR YT A 2 BT A 2 4
29.30=+ 38.28+ 32.25+ 40.28+ 1.12+ 3.04+ 1.18+ 391+ 63.85+ 85.51+
WA 53 N N . .
3.48 342 4.03 2.68 0.34 0.44 0.37 0.52 5.42 5.69
g 53 29.77+ 36.94+ 32.67+ 39.05+ 1.06+ 2.38+ 1.23+ 3.28+ 64.73+ 81.65+
3.51 3.39* 3.92 2.52% 0.29 0.31* 0.41 0.48* 5.64 5.48*
{4 0.692 2.026 0.544 2434 0.977 8.927 0.659 6.481 0.819 3.557
P 0.490 0.045 0.588 0.017 0.331 <0.001 0.511 <0.001 0.415 0.001

I 5B I B, *P<0.05
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Tab.4 Comparison of hip flexion and abduction and
adduction range of motion between two groups of patients
with early osteonecrosis of the femoral head before and 2

years after treatment (x+s )

FLAL©
. JiE A A AR 3 i
Ay B .
TR TR 24 GRITRT AITE 24F
XPHRAH 53 23.82+2.18  32.79+2.87* 32.45+4.13 39.75+5.68*
WEEH 53 23.79+2.21 34.65+2.73* 32.40+4.19 43.32+5.71%
i 0.070 3.419 0.062 3.227
P1{H 0.944 0.001 0.951 0.002

1 56T L, *P<0.05

x5 FMARHREBIFEBEFRTAREGTRE2E
BR B LIRFE T FR EE 6 bL 3 (x+s)
Tab.5 Comparison of proportion of femoral head necrosis
area between two groups of patients with early osteonecrosis

of the femoral head before and 2 years after treatment (x+s)

%

4151 1%k AT WIPE 248 off PH
X iR 2 53 35.24+5.18  28.32+3.76 7.871  <0.001
Pk =Sk 53 35.07+4.96  22.04+3.23  16.026  <0.001
t{H 0.173 9.223

P1{a 0.863 <0.001
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Fig.2 Survival curves of the femoral head survival rates of patients with
early patients with early osteonecrosis of the femoral head in two groups

during 3-year follow-up
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Fig.3 A 46-year-old female patient with left

hip pain diagnosed as early osteonecrosis of the

femoral head 3a,3b. Hip X-rays before treatment 3c,3d. X-rays of the hip joint after small diameter drilling combined with extracorporeal shock

wave therapy under the C-arm X-ray positioned for multiple times 3e,3f. Hip X-rays at 12 months after treatment showed no collapse of femoral

head 3g,3h. Hip X-rays at 24 months after the treatment showed no collapse of the femoral head
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