Advances in Clinical Medicine Ifi/REE2£3E /%, 2024, 14(11), 211-220 Hans XM
Published Online November 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14112866

ETCTHXBIEMNENARTTHRELEXTE
Haeh gy 1i& PR Bz

EHE, R OA, emF, &2 B

WEAEE RS, LR B
2 iSRRI s R AL, IR H

ks H i 20244F10H1H; FAHHB: 20244F10A26H; KA HH: 20244F11H5H

R

HE: | ETCTHXREIEN RN AR AR AL BERAFRRRNH. Fk: WHE20224F104
22023F3 A 76BIHIRAT M IR KR &M B ¥ BE AT BB 2T, BH S RAFHH, PFFRE395)
BEEARFMBRCT=2E2BANEHAKR, BWETHA. MR/, Wl REFOEEEME, W
MmO BEZE, WFRKEZEE, BEREmBEREKE BB & TSk i &/ R N AASE AT R BT BRI TR
NEEERS REME, SNRAS7THAFTCTRETAR. WBEWHABEEARECTHARSE, FRAMKI R
FAREE. ReinE. RAE5HRE), RE1ERKT HarrisiF4r. VASIFABLEER. E£8: H4ER
ATE R R — BRI TFELA T EZER(P>0.05); AR TFHKEEE. HEESLEE. W
e O BEZEAE IS /N T ARET, BRFFRA/NT XTI (P <0.05). FAEARE 148 < i HarrisiE 2 K TRAT,

B RHARTFIBAP < 0.05). HFARHABHFPFARENE., RPHE. REIFIREL/PMFFRAP <
0.05); FHERFE1EVASTEDBI/MFARAET(P<0.05), EFHZ RERTLLH¥EENL(P>0.05). & &
FCTHREFENE M AR AR ST BHRARERABER L.

KR
SRR, CT, RAHR

Clinical Application of Preoperative
Planning Based on CT-Related Data
Measurement in Total Hip Arthroplasty

Shengqiang Jiangl, Jie Zhang?, Pengyu JinZ, Ye Meng?*

!Qingdao Medical College, Qingdao University, Qingdao Shandong
’Department of Sports Medicine, Qingdao Municipal Hospital, Qingdao Shandong

CHERERE

SCEG| MR, KA, ST, S FET CT AR NI AR AR AT B b IR R S D). PR R
£t E, 2024, 14(11): 211-220. DOI: 10.12677/acm.2024.14112866


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.14112866
https://doi.org/10.12677/acm.2024.14112866
https://www.hanspub.org/

Lk 55

Received: Oct. 1%, 2024; accepted: Oct. 26, 2024; published: Nov. 5", 2024

Abstract

Objective: To investigate the clinical application of preoperative planning based on CT-related data
measurements in total hip arthroplasty (THA). Methods: A retrospective analysis was conducted on
76 patients who underwent unilateral non-cemented THA for the first time between October 2022
and March 2023. The patients were divided into two groups: the study group (n = 39) underwent pre-
operative planning, including measurements of acetabular transverse diameter, acetabular antever-
sion angle, abduction angle, vertical difference in rotational centers of both hips, difference in offset
between hips, difference in bilateral limb lengths, femoral neck cross-section medullary canal length,
and minimum medullary canal diameter at the femoral isthmus through spiral CT three-dimensional
reconstruction technology to predict the prosthesis size and position; the control group (n = 37) did
not undergo CT-based preoperative planning. The postoperative CT-related parameters, surgical in-
dicators (operative time, intraoperative blood loss, postoperative drainage volume), and Harris hip
score and VAS score at 1 year postoperatively were compared between the two groups. Results: There
were no statistically significant differences in preoperative clinical indicators and general infor-
mation between the two groups (P > 0.05). Postoperatively, the differences in bilateral limb lengths,
rotational center values, and offsets were all reduced compared to preoperative values, and these re-
ductions were more pronounced in the study group compared to the control group (P < 0.05). The
Harris hip scores at 1 year postoperatively were significantly higher than preoperative scores in both
groups, with higher scores observed in the study group compared to the control group (P < 0.05). The
study group had shorter operative times, lower intraoperative blood loss, and reduced postoperative
drainage volumes compared to the control group (P < 0.05). The VAS scores at 1 year postoperatively
were lower than preoperative scores in both groups (P < 0.05), but there was no statistically signifi-
cant difference between the two groups (P > 0.05). Conclusion: Preoperative planning based on CT-
related data measurements provides significant guidance for THA.
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AT B R (Total Hip Arthroplasty, THA)E A —FPia J7 7™ B H e 15500 A R B, 6 E
TR WA R SR VE . R HUE BT AR B OGRS R (DDH) SR E U % . I FARE
TERAR B F W IR ZIAR, BB T IR shIhAg, I MARAS L iests BB f AR 3 & [1]-[3] AR
JERENTERIE R B 18~20 R Z fr . MBI 300 BRI DCRCRE BEANEE . Bk I B 453 LA B A
I, 2 SEURMBOCNIIAS) . WAL RS RE e PRSI R, IR RORE B R AR 28 4E 10% 75 45 [4]-
[7]o DA, RIAHTHLE 78 0 e AR, S BiE B ARk, R e BIAEAG S, DU ReiikE N
PRI WA S R 125 450 . T 22 )2 080 CT nlk b X ZRCK RS R R IR, S 4F M 7E AR A S it
HE T R B R 45 K6, AT 48 AR ) HE A 22 i [8]-[10] - 11 B BT B TH LS M H AR (computer-assisted
orthopedic surgery, CAOS) - N B3 57, #IER 4, AEA RO EFAEH . Al N TE LR B -
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MR BdE, Feshmrla), HAREM T3k Bk iR, Bk pik e, R BRI LRI A,
ARICEIE X AT TE CT ARHTHRIA) THA VRTTRCR, i 73 M+ CT AR SCHE I & A9 A TR THA 1)
PSR S-S

2. #IRE I
2.1, —HAR R ARBIIGKRIEFR

(A JE 1 3 AT 7 8 T T AL BE B 2022 4 10 H~2023 4E 3 H F5 AT M HEE K I 4 0% B R 35 1R R
PBIERE. Ho, RATARATRIEE 37 BIBAXTIRAL, 47 CT ARuiMkl B 39 Bl e, g
Bt 19 B, Lot 18 B, 4ERS 52~70 &, F15(59.1+6.6)%, HLrhE SLIRAE 18 . BE SR 4T 14 1.
Fe RMEMSTRBEAR 5 0. WA I 21 ], Lotk 18 7l WS fE 48~70 %, “139(60.2+£6.1)%, Hr
B IRAE 23 . BEE FET 13 B, e RMEMEC TR EAR 3 1. WATRX I, ZREGFE X
(P>0.05), W# 1.

2.2. IRBIANSHRIRE

2.2.1. ANFRE
1) AT BRI R BELIATE, BEIEH . REESCTREAN R BT IEE K &
WS E AN EE; 2) EEBREFIT P2 (American Society of Anesthesiologist, ASA) %32 /N T 1112 »

222, HiRSHR

1) RRFa FRbRAERI B 2) BBR. (LHCMERE A BB ML I T
3) BEAEAMATTFAY: 4) AR, HmERE B, 5 BETEOO. . B AR RS
% PRI B 6) RIAMREER & 7) B E AR AL, 8) Wb
itk

Table 1. Comparison of general information and preoperative clinical indicators between the two groups
1. MBEE—MREIRRARATIRRIEFRXTEL

&t BRI (n = 39) Xt R4 (n = 37) tly? P
ERE, Xts) 60.2 £6.1 59.1+6.6 0.733 0.466
5 0.047 0.828
5% 21 19
% 18 18
RE 1.095 0.578
i B Sk IR AE 23 18
JBCH B A 13 14
Se R MERE T 3 :
KEAR
2.3. 733
X R R BT AT XU G 4T CT 4348, I8 FOBU R R BE ZEF . 9 000 oo BE 22« T8 5K OG5 kg e v 0
HEHZEMH
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WEFCZHBN CT =4k Sl Bk 6, ARFIAT XU ST AR e CT 34t il dRiie CT iy =4k B 45
BFSLAR LR B, MR AR, BOIBIEATEUA . SMEM, WO h o E M, P
P BRZE MR, XUN K 22, RO Py SUAB IR B R s B T Ik P e /N A P A T B A P R

NMALE
S EE R 1 HEANAT CT MEITH LS HI &,
23.1. FRA®

B E AR GRS, B T BN o MR B I R R e AR I AR, RN RS T
W BT SR IR AL, mh iR E AR, JF B AR EE TR LS. WFEARYHE—4
20+ E MBEIMEBILFE TN, SR EIMUNEE T30, U1K RS B2 H17E 13 cm 2 15 cm Z i),
FARMREF, BT BRI, s s, RSN URRAL T R 5RES, DAEAE R M # 1k
KRS DIBR X LA RN . B FRFURE ™ MR 2T, DI PR R MEH %4, +F
DT RATHE, RERMIH . ARE KRB A VNCHRR AR C SOE AL A B TR RSN A, BUBAERIA L
FINGERLAT, ARAE S AT 5 AR ) P A0 1 S A S i A

X R 2 B 3E 2256 LA SR P 00 DA% G2 05 3008 FH R0 A B4 ph /N 3K BLAR i 45°RITBT 15° 4 BE 4T RS B A
ORI, EFEEIER B RN AT AT STALIRSE AR AT E TR, RS O R S AT R, DIEROTY
PRI EARIAT, RKEREIE A B 2 R IE B, RIE AT R BB A G, S B R A T
MENS I IR BERE, 355 380 2 AR BT AR AT S, [N A ORI AT 5 AR ARl — 2,
Wi Ja 2R WA, PP G RCRE R, AT o (P BB AR 5, B85 14 i o i s L 55 K
MER RS, R AR A A 0 5 (10 i1 BB T A PR AR, I VA e B MM B A g DL P

S R BRIE R AT RN, I E R A IR TIER, JEIEBOMEAN &E R SRk, 'L
SERJE, XSS & AR E VEREAT AT VPAG o X PRI T MR i ve . fRib e 4. JFSE SIE
DB F ARG S, SnB R kAT, iR TR ™ MG R = a5 B o1 IR A el
A, Al T BB OL, 451 DU R A8 PRI TR TR B U5 [R) T SR A PR P R =2

232 RELBREE

FAR G BB 55 K ER O 38 v S 3 9 B e DR — Sk 5 561 B T4 @ A A - LA FRLE
o WA TANG . Pt PUAERPURGL. BURSIHIT. EENEM, FE. B E M =R,
RIGH 1R, BN IFAAHAT 2B E 30 Th e 80 LA SRR DU Sk WA 25K S 4 5 3h A5 L R e LA K i
IR FR K AR T G, ARG 48 h SR D51 . Yo SIS e nlH85 FHUB 2 B AT &, (HfREEE
0455 5715 JeE B AL 607, AJS 8 JE PN R ARSI AR I S AT, DATRAREESCTT IZ 0 3E B H H T
. KRG 8 JHJEIRIEEH H GO EH L, JFUG5E A fE RS IR T LIS, 1588 TSk
WA AR T AR e

2.4, VN IERR

R B I F AR LI br . ICRWHARATA TR K EEZE . BT 0EME. tiE
Z{H. Harris iF4r+ VAS 1457
25. G FEAE

KH SPSS22.0 Ziit AT HEAT M M. T EBIR X£s Fon, KM t IRl 2 SAF ST
5ty THEBRER AR TR R S A E R . P <0.05 NERAGIER Lo
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3. &R
3.1. FAREXIGFFEZIEDEER

FTE BE FARBIF 5K, HBTEARGIFRAE. Wi FARR R, AR iE & ARG 51 ESE
TR, ZRASH ¥R (P <0.05).

PIEH BB R T Harris 1770+ VAS W4 Z R B4 THF = (P > 0.05). P EEAR)E Harris PFr 5K
AR, ZRBESFIEE (P <0.05), HFFTHEAFS Harris tEo AT EZE, HRXTHRA, =7
BHH# R L (P<0.05). ARG VAS W/ RTAT, ZRE %R L (P<0.05), HNHLLEZER:
TGiit2Em (P >0.05). W# 2.

Table 2. Comparison of surgical-related indicators and scores between the two groups

2. MEFAREXREBRE TR

i HEFe4E (n = 39) SR (n = 37) t P
FAREE(min, X+s) 60.0 +5.8 84.2+7.2 -16.318 0.000
A gL, X+s) 241.8+17.1 315+335 -12.166 0.000
ARJG 24 h 5lE ML, X+s) 236.7+12.5 285.6 + 26.0 -10.551 0.000
AJ5 48 h Bl E(mML, X+s) 538+2.1 617 2.7 -14.459 0.000
Harris PF43(4r, X*s)
Nl 44941 441£27 1.020 0.311
ARG 86.8 +1.5 80.1+3.6" 10.651 0.001
VAS W58 (5F, X*s)
AHY 449+1.0 424+0.8 1.216 0.228
ENE] 1.1+04" 1.0+05" 0.750 0.455

*P<0.05, 5ARATLLE.

3.2.CT X E

ARECBUTF B ACEE Z A O BR 22 BT e e h O 2 A 7] 22 57 o gi it 5 (P > 0.05).
HEFHERETBASEZE . O rRZEE . WS s O ZE BRI A B, ZRrA SR X
(P <0.05), HIFFRHEEARGNNEKEZEME. WOEZEME. STEEPOZENTXBAE, Z5H
it X (P < 0.05). W% 3.

Table 3. Comparison of CT-related parameters between the two groups
7 3. PR CT HEABHLLER

(1) L pugichein t P

T B EZME(mm, X+s)

ARG 129+1.1 13017 -0.289 0.773

ARG 3.0+0.7" 11.3+15" -30.765 0.000
ROBEZE(mm, X+s)

A 6.2+1.8 6.1%0.5 0.391 0.697

V] 22+0.7 47+0.7 -15.634 0.000
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gk

Wi OEmMm, X£s)

N 71+12 7.0+0.3 0.890 0.377
= 22+06" 54+08" -20.205 0.000

P <0.05, H5ARAHE.

3.3. fRBAHEXEH
HARSCH P BAK % 4. BFFRAARARRI ARG LK 1. K 2,

Table 4. Parameters related to the study group

4. MRAEXSH

Ei=pan HE

TR B A0 A (46.1+2.2)

RIS A T A0 A (13.1+2.7)
A AR (52.6 +2.8) mm
ARHCBUT K FEZ{E (129 £1.1) mm
ARG e b O 2 (7.1£1.2) mm
R i B 221 (6.2+1.8) mm
S 5 200 T A AT (24.2 £2.1) mm
EEN BB T U P i /N s 1A 4% (12.1 + 1.4) mm

@16.81(343.19)

3.45mm

@90.00(270

Figure 1. The patient in the study group is 59 years old with left femoral head necrosis. Relevant parameters include: A:
Anterior inclination angle of the healthy acetabulum (£A); B: Abduction angle of the healthy acetabulum (£B); C: Difference
in femoral offset between the two sides (JOQ-oq|) and difference in the centers of rotation of the hip joints on both sides (0E);
D: Minimum diameter of the medullary canal at the isthmus of the femoral shaft (AB); E: Transverse diameter of the affected
acetabulum (CD); F: Long diameter of the medullary canal in the cross-section of the affected femoral neck (EF)

1 MIRBEBESI S, AMERERIFTE. A: BUBERHAZA); B: EUBEAMNRRH(LB); C: AR LEE
1E(0Q-oq|) FMIERE X T hEsE 1L E(E(0E); D: BRBFIRERI&R /N EIZRIE(AB); E: BMEREIHEZE(CD); F: BMIAR
B A E ST 1R (EF)
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Figure 2. A, B: Postoperative fluoroscopy findings of the patient; C: Preoperative comparison of both lower limbs of the
patient; D, E: Postoperative comparison of both lower limbs of the patient
E 2 A B: BEARBBEWAN; C: BEARBINTRILL; D E: BERERTEITEL

4. V71

AT B AR ) 0 G BEAE T RN e 3 1A B G UURC AR RS, DUIRAFARE DRt RAFBioes.
WEARSH, BRSSO E . B S a0 R P S TR AR R BRI, T AR
oA, RN ) RO RRE TS KA A A7 A [11] [12]. BEIE, THA ARETHIRIZ B 3R 1S R 147
JE I EZPIR13] [14]. ITMERAT THA FARMBERE ML, BT HAHRRIAFRZERZE, Fit
FLT-PLid B &2 4L Enhanced recovery after surgery, ERAS)FE S, i 78 /0 AR RT LRI, 8/ AR s B3 1
O S F AR E], TEAFT 24 B H R POE FEE[15]

AW G RER, WA T AR 7] (60.0 £5.8) min, Hifl & (241.8+17.1) mL. AJ5 24 h 5| F(236.7
+125)mL, 48h 5| f#(53.8 +2.1) mL Xt EEABEAT CT AHT UL 3 FE 20 F AR 7] (84.2 £ 7.2) min. HilfL
(315 £ 33.5) mL. ARJ5 24 h 5|t #(61.7 £ 2.7) mL, 48 h 5l#i&(61.7 + 2.7) mL K KJg/> (P < 0.05). i
ASCHRTS RN, WEE AN AL AT RO T S R SRR, MO O RN BRI L
BT S I RRE % VIR 9G[16] [17]. Lewinnek [18155 £E 4 i i Hh 58 FA i/ 22 42 JG R 5°~25°, 4M@ S
N 30°~50°, AEIXANE A BRI AR Ry 1.5%, AEIXANE Fl LLAMBAL 2% 6.1%. Widmer A1 Zurfluh
[LO1/EMF 7T B2 HE i U4 f1 Ol 40°~45°, BTN 20°~28° I i S T Beha s o 45 1 F R i f AN AR B /),
HE 5 7 e R R ARAR, U DG E e i 2% B R A S T A, T A RN R, i
AT AMIE 35 R, B Sk AR G R AEAMUMAT, DR IE B AR A T A B TR AR S
RAERI R A o ZE3 @A R FH 8 U C A bm i A O BT TR 1 AN Fg SR aUF,  HERA S8 A AR AR AT
B Bk 5EHRAZ ] RIGFRIVLE R KN Z LRI SRR & AT, B T H R i R i 51
M aERR, Bt/ T 1 mm BAREBARRSITEETE 20 um DUR, IXFEA AR BB AR5 B Bl 2 25 %
454[20]. DAILUCHEC R47 I B iAo T 4E R AR RS E M A B B0 MEH[21]. [FI CT =4Es g
A RN B R A, AT DR AR TR R B . A T IE I R TG CT =i g, #Erf
D R MRS SR RTMTA . IR SR RE KA SR TR R N N AR S E R,
T SHE AR A B R RN AT R, 4t 7 F AR R i 22 (B e SR, AT T F AR FRid 2 445
JFARGEAERT R o I AR S5 519 5t B A e R 3 B s T >
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BEAEAF ST R, BT X ZRANBEER At — AT S SZTBOR Z S5 R 3R (2 I, A3 TGV 4 T i A if 3 37045
0 BB AR 25 ¥4 [8] [22]-[25]. 7E Viceconti [26]SE56H A X 28 15 SR B ROARR HE 47 5 EE T
Bz s, HARARALTS AT 34.5%. X 10 T BE i (0 7 W el 2l X v BoR & s A
FEARZE R [27]0 MBS AR U I B S e J3UT B A A K 2%

K545 B BRI ARG 1 4F Harris $£4)(86.8 + 1.5) 70 % L Xt BE4H Harri $£4(80.1 + 3.6)%), % &
B4R (P <0.05), WFTE VAS 4 (1.1 £ 0.4)%f LEXTHEZH VAS 1¥£43(1.0 £ 0.5) 5, ZR LG E
X (P>0.05). Harris 1452 H TP BT DhRE AT H T/ 8K, 22 RN Thak. SSiEsh . i
AR T DU A 7 T 00 58 55 15 T BE HEAT 4 T 03R4l . VAS T2 BSR4y, AR B 2 0 32 RS2 Al
VIR . P2 R AR S PR IS B BOR R, (AR R AR RTEE CT A & L 1 R i A XS
o, BT ARATIER, WK R S A B, R AR B T] S AR A B R B AT R, AT A
BT ThRETF 2 3 Kk

WAL JG o BB ZEME L #8001 e vl ZE A8 OB T I K B ZEE R R0k, ZRB SR L
(P <0.05). HS5xIRAIMILLEE, WFFCAA G MO BEZE 8 . 85T el i o0 258 BB K B (B /N
ERA SR EE (P < 0.05). B CT AFTHRINH#E O e v F w0 B 1 B R H I e § =
o BEAERFICR AR, IR OB P HE A2 A B 0C 1T B MR IRAS R AP DO R B 22 (K 3 [28]-[31], A TR E
SMENL, VIR B4 Fash MEOCATRIRIT IR, AR IO R e . A, BB RO S
et N A% S BEYIR R, S B A A A BB [32] . T MRS E TR I 52 DG e L 1)
S [33]. AR O B, M2 IR B AE WY, R LTC T, AR B . ek ot A R,
W =AYy, S8R ZEZE e T e REME, I AR AR AR, AT B e A, U
JRAEIHIRE[34]0 UHIHIRERAERS, 8RB AT RIS, DU ] B BAA ] 35 30 H 24T e VR IT
REEMRER . P EAEK N THA RGEE LFHFRIEZ —, —BRINKT Lem PAAZEK, 1om DA
—EALEEARER. LW TFRKEZEM >2em, HIPOM. BITSHFRE. AFRPRHARE
SR K ZE B IAE 1 om DL, SR Tt HE 4 .

KO FRRGIECR R, BEVTRT IR, ARX R HEAT /0 4 BT LA, TR R s, 5
MR L R . T INRREA R, 55 ATHETERT 5T,

5. &g

LA, T CT AHSRECHE I & A AR B RIAE A 0T EHOR TP R AR B VEHC B S B 051 e
e r o B o ) B S S BAT BB ) I PR R T L
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