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Biological total hip arthroplasty combined with impacting bone grafting for the treatment of moderate to severe ac-
etabular invagination secondary to rheumatoid arthritis
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ABSTRACT Objective To explore the surgical technique and clinical outcomes of biological total hip arthroplasty (THA )
combined with impacting bone grafting for the treatment of moderate to severe acetabular invagination secondary to theumatoid
arthritis (RA ). Methods Total of 20 patients (28 hips) with RA secondary to acetabular invagination were treated with THA of
bioprosthesis combined with autogenous bone grafting from January 2012 to October 2020, including 5 males (8 hips) and 15
females (20 hips) with an average age of (55.10+4.96) years old from 45 to 64 years old. The depth of acetabular invagination
was 8.43 to 16.25 mm with an average of (11.91£2.59) mm. According to Sotello-Garza and Charnley classification criterion,
there were 15 cases(23 hips) of type I (protrusio acetabuli 6 to 15 mm) ,and 5 cases (5 hips) of type Ill (protrusio acetabuli>

15 mm). Autologous femoral head granular bone and (or) allograft impacting grafting were used to reconstruct the acetabum,
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the biological porous acetabular cup was fixed by pressure fitting. At the postoperative follow-up , the activity function of the hip
joint, the length of both lower limbs, VAS and Harris score were evaluated ,and the healing of bone graft, the restoration of the
hip rotation center and loosening of prosthesis were assessed by X-ray. Results The operation time was 75 to 160 min with an-
verage of (103.32+18.18) min, the intraoperative blood loss was 150 to 650 ml with an average of (319.64+122.61) ml. There
were no neurovascular complications during the operation. All patients were followed up from 2 to 10 years with an average of
(5.45+2.50) years. The horizontal distance between the center of femoral head and the Kohler’s line was increased from
(11.40+1.85) mm preoperatively to  (25.99+£2.56) mm at the final follow-up (P<0.01),and the vertical distance between the
center of femoral head and the line joining bilateral ischial tuberosities was decreased from (89.36+5.20) mm preoperatively to
(71.84+3.55) mm at the final follow-up (P<0.01). The range of flexion motion of hip joint increased from (44.43+10.57)° pre-
operatively to (98.75+12.52)° at the final follow-up (P<0.01) ,the range of abduction motion of hip joint increased from (12.50
+6.01)°preoperatively to final follow-up (32.82+5.39)°(P<0.01). The discrepancy of both lower limbs was significantly de-
creased from (19.39+5.93) mm preoperatively to (6.64+2.87) mm at the final follow-up (P<0.01). The VAS decreased from
(5.36+0.78 ) preoperatively to (1.82+0.86) at the final follow-up (P<0.05) ,and the Harris score increased from (41.39+7.77)
preoperatively to (89.00+4.67) at the final follow-up (P<0.01). All the patients could move independently without assistance.
Among them,?2 patients (2 hips) had hip pain after exercise,and 1 patient (1 hip) suffered from periprosthetic fracture due to
fall. Conclusion Autologous femoral head granular bone grafting can reconstruct the acetabulum ,and restore the rotation center

of the hip joint,combined with biological porous tantalum/titanium acetabular cup can achieve good short-and medium-term

outcomes in the treatment of moderate to severe acetabular invagination secondary to rheumatoid arthritis.
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Tab.1 Comparison of hip fuction index before and after operation of 20 patients (28 hips) with acetabular invagination
secondary to rheumatoid arthritis

. A TR h s (s )/mm AT WK 2% (x5 ) 54 395 ) L (s ) /© VAS(xs)/ 4
IR B A L /mm e ity ShJE

A H 11.40+1.85 89.36+5.20 19.39+5.93 44.43+10.57 12.50+6.01 5.36+0.78

R IRBE 25.99+2.56 71.84+3.55 6.64+2.87 98.75+12.52 32.82+5.39 1.82+0.86

L -27.589 13.456 9.915 —-18.009 -20.082 14.186

PA{a 0.00 0.00 0.00 0.00 0.00 0.00

R2 EREBXT XYL E MK 20 §]2H 28 8 F K87 /5 Harris ¥4 b5
Tab.2 Comparison of Harris scores before and after operation of 20 patients (28 hips) with acetabular invagination secondary
to rheumatoid arthritis

_ Harris ¥4 (x£)/4>

B ] PN i Wi i B Y
AT 15.71+4.74 21.39+3.93 1.11+0.79 2.10£0.38 41.39+7.77
KRB VI 40.07+2.29 42.29+2.71 3.46+0.69 3.80+0.85 89.00+4.67
R[] -16.00 -21.46 -5.86 -14.63 -47.968
Py 0.00 0.00 0.00 0.00 0.00
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##id Kohler £& , #2#}% Sotelo—Garza 1 Charnley 43 B4 XU 11 % Tb. A7 %5 5617 B B AR J5 B 205 2 507 X ZR A, 5 FIIS BT HE AR B 16 &2 195 56 1Y fige
HE e vt s e 3k bl 2 Kohler 2819 ¥ 25 th AR 1 8.96 mm 3% i1 2 23.03 mm, JBE5 3k Hho0s 28 A &5 747 14 26 1 BE 29 th R i 84.19 mm yif /> 2=
7823 mm  le. A#ERYARIG S AEFH AIENSL X v RIKTC W AR, A8 58 Al A, J0 WIS AR IR 5 A2 B OGRS DG e o0 K
S ZE TR A A ARG IR Sk o0 2 Kohler 4G (9 Y i AR AT 1114 mm 3 i1 2 30.16 mm, JBEE 3k w28 A8 B 45745 3 26 1) B3 25t AR 80.33 mm
U /> & 70.76 mm

Fig.1 A 46-year-old male patient with acetabular invagination secondary to rheumatoid arthritis ~1a. Preoperative AP X-ray of pelvis showed acetabular
invagination of both hips , the hip joint space had disappeared , bilateral femoral heads protruding inward beyond the Kohler’s line, classified as type Il ac-
cording to Sotello—Garza and Charnley criterion  1b. Immediate postoperative AP X-rays of pelvis showed the rotational center of the hip joint had re-
turned to the normal anatomical location after THA accompanied by acetabular reconstruction using impacting bone grafting, the horizontal distance be-
tween the center of the femoral head and Kohler’s line increased from preoperative 8.96 mm to postoperative 23.03 mm,and the vertical distance between
the center of the femoral head and the line joining bilateral ischial tuberosities decreased from preoperative 84.19 mm to postoperative 78.23 mm 1c. AP
X-ray of pelvis at 5 years after right hip replacement, there was no obvious loosening of the prosthesis, complete bone graft healing, and no bone resorption,
the left hip center had returned to the normal anatomical location ; After a left hip arthroplasty,the horizontal distance between the center of the femoral
head and Kohler’s line increased from preoperative 11.14 mm to postoperative 30.16 mm,and the vertical distance between the center of the femoral head

and the line joining bilateral ischial tuberosities decreased from preoperative 80.33 mm to postoperative 70.76 mm
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