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Impact of hip rotation center position on joint function in Crowe
type IV DDH patients after total hip arthroplasty®
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Abstract: Objective To investigate the effect of different hip rotation center positions on functional
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recovery in Crowe type IV developmental dysplasia of the hip (DDH) patients after total hip arthroplasty (THA).
Methods A retrospective analysis was conducted on 82 Crowe type IV developmental dysplasia of the hip (DDH)
patients who underwent THA at Tangshan People's Hospital from January 2019 to March 2024. Based on
postoperative anteroposterior pelvic radiographs, patients were divided into three groups according to the vertical
superior displacement (AH) of the rotation center: AH1 group (AH < 5 mm, n = 34), AH2 group (5§ mm < AH < 10 mm,
n =29), and AH3 group (AH = 10 mm, n = 19). Hip function [Harris Hip Score (HHS) ], balance ability [Berg
Balance Scale (BBS) ], pain level [Visual Analogue Scale (VAS) ], and Trendelenburg sign positivity rate were
compared among the three groups preoperatively and at 3, 6, and 12 months postoperatively. Additionally,
differences in cup anteversion, abduction angle, offset between the operated and healthy sides, and complications
(prosthesis loosening, dislocation, iliopsoas impingement) were evaluated at 12 months postoperatively. Results
Significant differences were observed in HHS, BBS, and VAS scores at preoperative, 3-month, 6-month, and 12-
month postoperative intervals (P < 0.05). Comparative analysis among AH1, AH2, and AH3 groups revealed
statistically significant differences in HHS, BBS, and VAS scores (P < 0.05), with distinct variation trends in HHS
scores across groups (P < 0.05). The Trendelenburg sign positive rates demonstrated significant differences among
AH1, AH2, and AH3 groups at 3-month, 6-month, and 12-month follow-ups (P < 0.05). Specifically, AH3 group
exhibited higher Trendelenburg sign positivity at 12 months compared to AH1 and AH2 groups (P < 0.05), and at 3
month and 6 month intervals compared to AH1 group (P < 0.05). Cup orientation measurements showed significant
intergroup differences in discrepancies between operated and healthy sides for anteversion angle, abduction angle,
and offset at 12 months postoperation (P < 0.05). The AH1 group demonstrated smaller anteversion discrepancies
than both AH2 and AH3 groups (P < 0.05), and smaller abduction/offset discrepancies than AH3 group (P < 0.05).
The AH2 group showed significantly smaller discrepancies in all three parameters compared to AH3 group (P <
0.05). Adverse event analysis revealed significant differences in overall incidence among groups (P < 0.05), with
AH3 group showing higher rates than both AH1 and AH2 groups (P < 0.0125 after Bonferroni correction).
Conclusion Optimal adjustment of the hip rotation center significantly improves functional outcomes in Crowe
type IV DDH patients after THA. A superior displacement of <10 mm yields better hip function and lower
complication rates, supporting its clinical utility in enhancing recovery and reducing adverse events.

Keywords: total hip arthroplasty; hip rotation center; crowe type IV developmental dysplasia of the hip; hip
function; prosthesis dislocation
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A 20 ) 4RI (5845+7.61) % . AH2 40 - B 1
10 1], 4k 19 B 5 22 6 12 ], A5 4 17 B 5 4F ik
(60.02+823)% . AH3 4L : HM7 6, Lt 1261; &
57 6, A 12 15 4E % (61.47 £6.98) % . 341HY
PRI A A AR LA, 2 R B TR R
X (P>0.05) , HAT AT Fo Mk o AW 53 LA Harris 8 657
P 43 (Harris hip score, HHS )™ fy 32 B2 2K )5 | 3 g
K% J7 22 o T FEAR T3 A 20 N=[2 x (Za+ZB) x
oA, Hor o =0.05 C B ) , B =0.2 (£ % & fig
80%) , o K MARFRIEZE , A G R 3 2 22 5, AR 4l
VA A 45 15 o~12, A=10, i3 R A 15 N=
[2 x (2.39+0.84)" x 12°)/10°~29 fi|/4H . Hx 248 A AHI
20 34 1, AH2 40 29 1] , AH3 2 19 51 . Hivh AH3 41
RIAF 5 2 1k Am v Crp 391 20 A 0 s JBE A2 3R B 8 T )
PERATL L AL . AMFSY CaE A N R R B
S PRZE B 234 (No : RMYY-LLKS-2019-0012) .
1.2 PNFAHEBRARAE

94 N Fp e . D FF 4 Crowe IV %! DDH 2 Wi 45
HEN Q4RI >18 % 3 @452 THA IRYT ; @K [a] —
P E T BE I s A S5 U5 R >12 4~ H o HEBR AR
- BT ™50 4 B Mg (o ks e
o " RN AE ) 5 @A™ H A BT B AN B T
S, TCREHEAT FARIAIT s QA7 TE AL Y PR i B e g
RGN ; @ UT R 3 55 2L 10 £ s O Tk 58 BUR
Jo BT BOR J5 AR I R RS 52 %
1.3 FARFE

S 1R LG S B 2547 B THA , AR 28
SRR B ALT SR P A0S 4 A 4 B PR BRI 6 1 2 BHL W

1.1

R IO ML, B B Y A R D A B R
ARBF R 8 02 o AT E BT B RS B L R F AL
PRI B T AR IXRE R, il 152 T T A B, I Wb 0 TR 3
JEE DL BT 1 AR H g o K BB 1Y IR IS A Gibson
ABEZEZYIIF VT KB 8 ~ 10 em, £ 3 K ik .
BT 20 2 K I i R, R R el R IX sk, I OF
v A5 RS I, M A g R UL R (R R L5 8 R L
B, IR A E MRS, A KT MZE 2
BT A WURE | 78 40 5 88 /NG - R0 OG0T 3 S RE
T I V) I J5 0 G 55 58, 5 55 458 OG5 I Jet #58 1A) Je Jk Aoz
Sk, BE/NEE 7 1.2 em ACBR T B B, 2R
JBeH Sk S, i B R R 0% 38 A i BORN £F 4R 4 21
B O 5 67 B T BT AT DL o AR R R A R AR 2E VAN 4
B A AR AR R R ORI E A . DU RN S
5 A T B EL T, 7 AR BRI D R B D
R R S F RS 70% LA LB 5 4k R AN R
(42 =3) IR (15 £5) A A MR B . BEH L iR
LR 1 mm (9 AR B KU FUAR, SR b o 256G
R X5 R A DX AT A e B Sk A i B0 4 5
P, MR e PR S A S O A B a8
IR 20 A o T B 0036 3 i B S A R T ) A7
PIIF, IR W] e i Ko + P86, (0 e 288 2L
PR I o AR v 7 AR R E A, T B R R
B 7o vk T . A e B RO BT O B
AL, 25 AR 3 ) B A O 22 2 B (R AR
)34 O 47 18 RS I RN B B . R S | R A DA B
ARSI B PR A DG T R 5 TS B B 92 I Bt i [
M, BN IE 2, BRI DI O, e s BB
KRR B, SR 5 02 K 2 R K Rk, B Je T
WoEH AL . RSB T BCE T AN E 30° A
B, DLk — 2L i R e iR e o Il F AR B A
— P RAE R BRI . KRG A R EEZ R — R
7% ARG 6 h IR BRI ZR (3 k/d, 20 /1K)
ARG 24 WAERREE 4G F F #E47 K b 5757 1% 3 B2 31|
Y5, AR5 A8 h LR BNAT 28 5l B N 48 i AT E , R
=R BAR GRSy [/
1.4 494

3 3ok AR | RN AR S5 A o A AL B AH X
82 {4 Crowe IV 7 DDH M F 1704, A &
TARHET ARG CRR IR BE 5 ) 2847 45 1 09 & 45 1E 47
A, TR E B AL TR E 5 &

- 88



%171

A, A5 BEOCTRER: O B R OCTT EHOR S Crowe IV DDH B4 G DRy S0

AT F X OB . i Ranawat — 1 7% % {37 i 5& 75 1)
Ji@ 2 vt o 38 2ok AR A 43 A A T A T
Fric 5 U030 2 a) B 3 B RE S B E e R P
B . AW AY) T 2E IR L T I R R
B A BE A SCERUE S , R HEAT IR AN )22 S0
1.5 WZIEHR
151 Bk AAk R HHS W5 WAL, 45 %
i IIRE R RS IR SR . G A 100 43, o B
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hERAGI R

R

SAANE AT E R B X T INBE LR

SHARF AFINMH ARE6NMH ARF12HBY
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AH2#H
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