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Abstract

BACKGROUND: The distribution of the necrotic area plays an important role in hip preservation treatment. At present, there are few studies on whether the
difference in the three-dimensional spatial distribution of osteonecrosis of the femoral head affects the clinical outcome of fibular support.

HRFEHXFMBEER, LHEHRT 210029

B—1EE: &%, B, 1998 F4, Wl EHATA, Lk, HFFTEHREWEERRARME, TEAEFFTHLT RAR.
WIS 4R, W, Uk, EEER, HEAEFH, @FPEAREHEBEERTHA, a4 H®T 210029

BIVEE: x4, At THER, A7 FYEAXRFWEERTGA, ThRAHTT 210029
https://orcid.org/0009-0001-4545-4976 ( & %5 )

E4®E: BRAAAFZAAH EAE (82074471), E fiFTA: MR, THSRALFHZX TALXIHRE (035062005001),
RE R FTA: AR

BIAAS: A, HL4F, B4l M46E, AR, IR, X4E, AR AR LR Z T oA AT HER IR B
%k [J]. FEZAL TAZAF R, 2024, 28(18):2789-2794.

Chinese Journal of Tissue Engineering Research | Vol 28 | No.18 | June 2024 | 2789



@7 TPEEATERR

www.CITER.com Chinese Journal of Tissue Engineering Research

MREZE

OBIJECTIVE: To explore the relationship between the spatial distribution and clinical outcome at the sites of osteonecrosis of the femoral head and fibular
support using CT three-dimensional reconstruction so as to provide a basis for optimizing the applicable conditions of fibular support and improving the hip

preservation effect of fibular support.

METHODS: Eighty patients with osteonecrosis of the femoral head who were treated with fibular support for hip preservation from January 2010 to January
2021 were selected as the study subjects according to the inclusion criteria. They were followed up for at least 2 years. According to the clinical outcome,
the patients were divided into the successful hip preservation group (n=55) and the failure hip preservation group (n=25). 3D reconstruction was performed
according to the preoperative and postoperative CT images of the patients. According to the three-column theory, the femoral head was divided into outer
nine areas, middle nine areas and inner nine areas (L1-9, C1-9, and M1-9) to explore the spatial distribution of necrotic area of the femoral head and fibular

support area and its relationship with clinical outcome.

RESULTS AND CONCLUSION: (1) Before operation, the necrotic area of the femoral head was mainly distributed in L1, L2, L4, L5, C1, C2, C4, and C5 (the upper
and middle part of the anterior part of the outer ninth area and the middle part of the middle ninth area). After operation, the fibular support area was mainly
distributed in L5, L6, C5, and C6 (the middle and lower part of the outer ninth area and the middle and lower part of the middle ninth area). (2) There were
significant differences in the distribution of osteonecrosis of the femoral head between the successful hip preservation group and the failure hip preservation
group in L8 (the posterior middle part of the outer ninth area), C3 (the anterior lower part of the middle ninth area), C6 (the lower middle part of the middle
part of the inner ninth area) and M2 (the anterior middle part of the inner ninth area) (P < 0.05). There was a significant difference in the distribution of fibular
support in L5 and L6 (middle and lower part of outer nine) (P < 0.05). Among them, the L8 region could be used as an independent predictor of hip preservation
failure in fibular support surgery. The area under the curve of the L8 single factor prediction model was 0.698 [95%C/ (0.575, 0.822)]; the sensitivity was 76%,
and the specificity was 63.6%. (3) It turns out, when the necrotic area involves L8, C3, C6, and M2, especially L8, the failure of fibular support may increase, and
when the fibular support involves L5 and L6, the effect of hip preservation is often not ideal.

Key words: osteonecrosis of femoral head; fibula; fibular support; hip preservation; three-dimensional reconstruction
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Table 1 | Comparison of baseline data of patients between two groups

LN TRUERINAE (55 1) R (5 4) o/ X7 fE PE
MUY (xes, %) 39.0¢12.8 41.7+8.0 0.965 0.338
5 /4 (n) 43/12 20/5 0.034 0.854
AL (A /A, n) 32/23 13/12 0.267  0.605
Wil (n) 3.475 0.310

W 29 9

RER 16 8

PR 9 6

it 1 2

24 BhaoAget ARETCE SKIRFEX A0 E LR TE L1,
L2, L4, L5, C1, C2. C4, C5 [Xik, WE 6. RJ5HE L
X4rAG F 24 T 15, L6, C5. C6 [XiH, WE 7.

2.5 RATIHRILRE A £ F M7

251 HRHEESNT GIFARATIRIEIX 43 A0 6 R 45 R 4 41,
KRR HAT /00T, SR ER 18, €3, C6. M2 X[
AERAREERNL, Wk 2.
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Table 2 | Comparison of different groups in preoperative necrotic area (hip)

RETAFEX REERIIAL (55 ) PRIERIGAL (25 ) PiE

L8 20 19 0.001
a3 24 20 0.002
c6 17 18 0.001
M2 22 17 0.020

252 ZHEST AFEIGIKG R T, RifL8. €3, C6,
M2 [XIEIRBE 5 A7 6 2 5 AT S E PR L (P < 0.05), L ERKA
FNAZE, WGIRG RN (WE: I =1, KK
4 =2), T ZICEZ K Logistic [HHT, R ER, ARl
L8 DX I IR HE 5311 & I Sk U £ JHE 1 S A DR R L)
FSZFMIF Z (P <0.05), W3k 3.
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Table 3 | Bivariate multivariate logistic regression analysis of preoperative
necrotic zone distribution differences in predicting fibular support hip
preservation failure in patients with osteonecrosis of the femoral head

ARAEFHIEIX B FRERZE  RLUREE Al P Exp(B)
L8 1.196  0.599 3.990 1 0.046 3.306
a 0.617  0.881 0.490 1 0.484 1.853
ce 0.837  0.709 1.392 1 0.238 2.310
M2 0.297  0.699 0.180 1 0.671 1.346

2.5.3 ROC i & V7 O T B 24 (i A0 4B 8 L8 X 38k 11 3K R
G AT AR N T A5 A b 2: ) ROC it 22, it 2 R 10 AR A
0.698[95%CI(0.575, 0.822)], #fE# Wi {EH N 0.5, HUKT N
76%, FittEN 63.6%, FEILE 8.
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2.6.1 HHESHT Gt HEE SCHEEX o0 A G R 45 R 43 4.,
KRR SGEAT ¥, 45 R EoR L5, L6 X3k 1) /A 22 57
HREMER N (P<0.05), W3k 4.
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Figure 1 | Preoperative three-dimensional reconstruction of the right

femoral head and necrotic area
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Figure 2 | Three-dimensional reconstruction of the left femoral head and
fibular rod after surgery
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Figure 3 | Preoperative zoning of the right femoral head and necrotic area
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Figure 4 | Postoperative zoning of the left femoral head and fibular rod
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Figure 6 | Distribution of preoperative necrotic area of the femoral head
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Figure 7 | Distribution of fibular support area after surgery
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Table 4 | Comparison of the difference in postoperative support area
between groups

JHEH S X PR TH A (55 #E ) TRAE I (25 ) P E.

L5 38 24 0.008

L6 41 24 0.025

262 ZHESN AR T, RJG L5, L6 XIHER
SCPE A I 22 A A R (P < 0.05), DL EREFE AL

IR 25 R R & (B ATha =1, SR =2) 47
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PR S 93 A A A2 B B S PR B 25 3 BT S AR LR 2 T
ST R E (P> 0.05), WLE& 5.
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T EEE Logistic EYANHF

Table 5 | Bivariate multivariate logistic regression analysis of the
difference of fibular support area distribution in predicting hip preservation
failure in patients with osteonecrosis of femoral head

B SCHIX B bR ZE RLUREE AME P Exp(B)
L5 2.046 1.079 3.595 1 0.058 7.739
L6 1.648 1.097 2.259 1 0.133 5.199
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Figure 9 | Progress of postoperative necrosis in typical cases
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SELERIBZ . BEAh, HEEAREN G BEAR P S IR BE X R B
D15, AHE G155 5 E kBT B )% SATHEAE

FE 57 0, AT AR TGV G R Sk MU BE AR SRR, TS 5L
s R FE A K o

3.4 kit MIKEFFUAE PR ESE CT SR i B Sk IR BEIX
JHEE AR Sk AT =4, % AR, fIEE e
SKIRBE X B ki S 3 XSk AT 4 R 4y, 43 X 7 ml AT
i, ETIGARIE . TEVPAL TR TR 7 AT e S AR
7RO T BB AN N E . AR IR 7T, MIRIEIX K
L8, C3. C6. M2 X, JuH R L8 XIHmT, JHEE SCHEAR LR
TBIT IR T RE T s R S X J LS. L6 X,
PREBEST R0 AN AR

35 TERLHEZ WK FAAE— SRR Hk, iR
E B = YRR A, TR R A REAETE N iR 2 K,
BHERBIE RN R A PR, 5 SRR T J& % G F R
MEPERE T o, BRI FUAR B0 451000 75 5 2 1 I PR
LR 71 5 20 BT SR BRI o

fEETTIk: AR, X4 A TR, REF A TR SR, ¥
3. SRR, RR A TRRTANE, R A Tt E oA, b
BAFTARITAE, 48R T LETFA,

FIZHZE: LF LR F Y, ERAAA L TR LR FT R
AR B R,

FIRMGRERARR: X2 — AR FE, BE (Frindk 4T W0
“E 4 - B AMALA - AR 7 KEF 407 K, AESHIAGEAT,
RAFHRAVAIE T LM B 49T RISk, AR &, BB AT
TR PR, T N, AFid. 3T, k. BB ZK, A
Z T EG], AR ASIER L CAET AR R IR,

FRAREELE: S AT AR & S SR A F T SRR R T,

HARHTE: ZAFRBET T (LRI R TIRE 45 ) (STROBE
Fd ), LEBRATC R E LR 2 5 Lakiem A L 473 R FAH
AEE, LFZPRTHIFERUE TR, RATTFBOAN LF 44T

AT 8.
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