* 190 - 5|

=

R R e 2022 4E5 H 0 43 55 33 IntJ Orthop, May 25, 2022, Vol. 43, No.3

S B 5 -

T = 5 0 RSk P B I O 5 2B 5

ik 249 kR x T g R H kkF

HE] BR ERE B ER5E (ONFH ) g2 B Sk PO b () A4 DX 5 14 S 6 45 #4 R 20 200 B2 25 5
FiE WA 2015 4F 9 A 2 2019 4F 10 JI K] ONFH A7 2 &7 B AR M i Skn A, it 2340 (B 176, L6 fil), #
G A AR M 1B GAEYE (7 8 A (300 5 kM (2 61, T A B 35 0 E R S0E BRI 52 6 2 (ARCO)
A 4 B Sk SR FEAR A FE AT SO S AL Z 4 (micro-CT), VA EEE B/ NRE MRS, BB L X, o
(] DX M X X6 YR BE DX A8 5 B g DN ] A AN AT T S 2E o BT 5 AT SR Y) ) HE Y, HRACAS [R] X 38
MAHLR S 2R, BR KIERWE R BT L TR, RIEXCNIR B EEURA L, B/NRIE ARG ; 8 H N X
AT UL R ZEEHZY 2R i L 20 DA KRB AR P TR 5 E R DB /NI RN, Oy mSF R BT ESE TS R R, WIEXOR
[e] X 358 76 15 A AR A0 50 (BV/TV) B R AR S AT L (BS/BV). B /MR B (Tb.Th) ., B /N IR (Tb.Sp) ., £ 1] S P JiE (DA) .
FEE % (Conn.D) J5 I LG22 5 (P>0.05); WANIRSE X /NEECH (Tb.N) 25K (B IR FE X A IMUIRIE X,
S8 R R 8 K (SMID) 1835 55 T rh [BIRZE X MAMISRFE IX. (P<<0.05) 5 I A8 L IX. BV/TV S 38 T b ] 52 5L X R Al 52
FLIX, BS/BV, SMI {3 5 FAMUZE S X, Tb.Th i Ik FAMUZE F X (P<<0.05), 138 A WA [A] X3 Tb.Sp. Tb.N,
DA. Conn.D 4112425 5% (P>0.05), HE Y0 /R, 7E5MMIAE LR X AT UL 5 P4 40 i K B R e A 4R R L 8 S8 1L 5 5
I AZ B A L, AMINAZ B R IS AR R BN R & . 4538 ONFH H, IRAEIX (1 WA s A AL, 111 28 S IX 14 (o A 4
FEREXEZES, SN0, SMUZE 5 X 3 00 B B0% (9 25 5 AR SV 24 Jy T, AMI 38 5 IX 4 o 4
Rt N FEE,

(€350 W= 73 1K A 7 RN [V e S E i TP A

DOI: 10.3969/j. issn. 1673-7083. 2022. 03. 013
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[ Abstract] Objective To compare the microstructure and histopathology of the medial, central, and lateral regions of the femoral head
in patients with osteonecrosis of the femoral head (ONFH). Methods Twenty-three femoral head samples from ONFH patients who underwent
total hip arthroplasty were obtained from September 2015 to October 2019. There were 17 males and six females. The ONFH etiology was steroid-
induced in 11 patients, alcohol-induced in seven patients, trauma-induced in three patients, and primary in two patients. The ONFH severity was
Association Research Circulation Osseous (ARCO) stage Il . Micro-computed tomography was applied to evaluate the microstructure of different
areas in the femoral head. According to the principal compressive trabeculae, the femoral head was divided into the medial, central, and lateral
areas. Bone microstructure parameters were analyzed of these three areas of the necrotic area and the reactive interface. Histological sections were
stained to compare histopathological differences in the different areas. Results Gross observation showed that the articular surface of the femoral
head had collapsed, the necrotic area was light yellow, dense tissue was present, and the integrity of the trabecular bone was lost. Granulation tissue,
fibrous tissue, and sclerotic cancellous bone were observed in the reactive interface. The structure of the trabecular bone in the normal area was
intact. The bone volume fraction (BV/TV), bone surface/volume ratio (BS/BV), trabecular thickness (Tb. Th), trabecular separation (Tb. Sp), degree
of anisotropy (DA), and connectivity density (Conn. D) in the different areas of the necrotic area displayed no significant difference (P>0.05). By
contrast, the trabecular number (Tb. N) in the medial necrotic area was significantly lower than that in the central and lateral necrotic areas, and the
structure model index (SMI) was significantly higher in the medial necrotic area than that in the central and lateral necrotic areas (P<<0.05). The BV/
TV, BS/BV, and SMI of the medial reactive interface were significantly lower than those of the central and lateral reactive interfaces, while the Tb. Th

was significantly lower than that in the lateral reactive interface (P<<0.05). By contrast, the Tb.Sp, Tb.N, DA, and Conn.D displayed no significant
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difference (P>0.05). Hematoxylin-eosin staining demonstrated abundant inflammatory cells around the fibrous tissue in the lateral reactive interface.

The vasculature of the lateral reactive interface was more abundant than that in the medial reactive interface. Conclusion In ONFH, the entire

necrotic area shared a similar microstructure, while the reactive interface exhibited significant area differences. The lateral reactive interface displayed

a denser microstructure and more abundant vascular infiltration than the medial reactive interface.

[ Key words] Osteonecrosis of the femoral head; Micro-CT; Histopathology
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