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Fenestration versus core decompression and bone grafting for medium—term femoral head necrosis // ZHA Yang—xiao—zhi,
CHEN Yan—xiong, ZHANG Jun, LIAN Xing—ye, MENG Zeng—dong. Department of Orthopedics, Kunming University of Science and Technol-
ogy Affiliated Hospital, The First People’s Hospital of Yunnan Province, Kunming, Yunnan 650032, China

Abstract: [Objective] To compare the clinical efficacy of fenstration at femoral head—neck interface for decompression and impacting
bone grafting (the FDBG) versus core decompression, and impacting bone grafting with a strut graft (the CDBG) for medium—term osteonecro-
sis of the femoral head (ONFH). [Methods| A retrospective study was conduted on 100 patients who underwent surgical treatment for medi-
um—term ONFH in our hospital from June 2014 to April 2022. According to the preoperative doctor—patient communication, 50 patients re-
ceived the FDBG, while other 50 patients underwent the CDBG. The perioperative, follow—up and imaging data of the two groups were com-
pared. [Results] The FDBG group proved significantly greater than the CDBG group in term of operation time [(54.4+7.2) min vs (46.3+6.8)
min, P<0.001], total length of incision [(4.2+0.8) cm vs (3.5+0.6) cm, P<0.001], intraoperative blood loss [(100.5+£12.0) ml vs (50.8+7.4) ml,
P<0.001], whereas the former was significantly less than the latter regarding volume of bone graft [(2.5+0.5) g vs (4.3£0.6) g, P<0.001], ambu-
lation time [(96.0+5.2) days vs (106.3+10.6) days, P<0.001] and hospitalization days [(5.5+0.7) days vs (7.0+1.2) days, P<0.001]. All patients
in both groups were followed up for a mean of (30.0+3.5) months, and the FDBG group resumed full weight—bearing activity significantly ear-
lier than the CDBG group [(180.8+26.5) days vs (200.0+35.0) days, P=0.003]. The VAS score, HHS score, iHOT-33 score, hip extension—
flexion range of motion (ROM) and hip internal—external rotation ROM significantly improved in both groups over time (P<0.05). The FDBG
group was significantly superior to the CDBG group in terms of VAS score [(2.8+0.6) vs (3.1£ 0.8), P=0.036], HHS score [(76.7+5.6) vs (72.4+
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6.5), P<0.001] and iHOT-33 score [(64.8+6.0) vs (60.5+5.6), P<0.001] 3 months postoperatively. At the last follow—up, there was no statisti-
cally significant difference in the survival rate of the femoral head between the FDBG and CDBG groups [42/50 (84.0%) vs 37/50 (74.0%),

P=0.220]. Among the 21 patients who failed hip preservation, 10 patients (47.6%) underwent revision hip arthroplasty. As for imaging, there

were no significant changes in ARCO grade and Tonnis stage in both groups 6 months after surgery and at the last follow—up, compared with

those before operation (P>0.05), but the signs of lesions and joint effusion significantly improved in the two groups over time (P<0.05). At cor-

responding time points, there were no statistically significant differences in the abovesaid imaging indicators between the two groups (P>

0.05). [Conclusion| The fenstration decompression and impacting bone grafting for ONFH is superior to the core decompression bone graft-

ing in time to regain full weight—bearing activity and hip function 3 months after surgery.

Key words: young and middle—aged, avascular necrosis of the femoral head, fenestration at the femoral head—neck junction for decom-

pression and impacting bone grafting, core decompression and impacting bone grafting with a strut graft
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Table 1. Comparison of preoperative general data between the

two groups
B Sinr bl B2
e (n=50) (n=50) PH
WY (¥, £ 35.6+6.2 36.4+6.5  0.530
PR (1, Bi) 33/17 35/15  0.668
BMI (kg/m’, ¥ +s) 23.442.1 228426  0.207
e (H, % +5) 12.6+3.8 13.0+3.4 0.580

W5 (B, 2247 28/22 30720 0.685

SRl (191, SR KGR ) 20/17/13 22/18/10 0.773
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Table 2. Perioperative data and comparison between the two groups

IR B

sk (n=50) (n=50) P
FARBF] (min, F +s) 544572 463+6.8  <0.001
YIT RS (em, % +5) 4.2+0.8 3.5+0.6  <0.001
AR ML (ml, 7 +5) 100.5+12.0 50.8+7.4  <0.001
RA BB (K, % +5) 4.00.9 42+1.0 0.296
FHE L (g % £5) 2.5+0.5 43206  <0.001
T HLATERTE] (d, % +5) 96.0+5.2  106.3+10.6  <0.001
YInas (i, H120m) 50/0/0 50/0/0 -
FEBEREL (d, 7 +5) 5.5+0.7 7.0£12  <0.001
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HHS P53 . iHOT-33 1143 St fifi - /55 N -5 Mg ROM
P (P<0.05); ARETPZEH FRTEbri 2
SWTLG i E L (P>0.05), FFEHAE 3 A
VAS ¥4 . HHS 343 . iHOT-33 3431 B 18 T86
4 (P<0.05), RIKFEVIPIL LR TE 122 530
GuiteFE X (P>0.05); AHRAS ], PHZLEAd-JE |
HEN-SME ROM 1 22 ¥4 iH24E X (P>0.05) .
HRWRBEVTS T2 ek A A7 42 B (84.0%), B
H RS AAE 37 ) (74.0%), WH2H B Sk LR A7 1
LRIGH¥E X (P=0.220), 21 G485 W%
o, AT BB OC T B 8 R (total hip arthroplasty,
THA) 10 #i] (47.6%) .
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PIALAR R L WL 40 S RATMHEE, RiE
6 I~ H XA WKEE IR, P4l ARCO 404 . Tonnis 53
WIJE R Atk (P>0.05), PRALREAE . 5695 BURAE
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Table 3. Follow—up data of the two groups ( % +s) and comparison
Ei=t7 FRF ] 25 FEU (n=50) R (n=50) PAE
SEAth E G B H] (d) 180.8+26.5 200.0+35.0 0.003
VAS W45 (43) FNif] 5.7£1.0 5.5+0.9 0.296
RiF34H 2.8+0.6 3.120.8 0.036
ERI ] 1.0+0.3 1.120.4 0.161
P{H <0.001 <0.001
HHS 43 (43) AR AT 54.4+6.2 53.8+7.0 0.651
RJF314H 76.7+5.6 72.4+6.5 <0.001
ER/i] 87.2+5.0 85.3+6.0 0.089
P1E <0.001 <0.001
iHOT-33 W43 (43) AR 43.425.8 44.0+6.7 0.633
ARJE 34H 64.8+6.0 60.5+5.6 <0.001
R 75.4+7.3 71.8+6.4 0.010
PE <0.001 <0.001
M- ROM (°) PNl 84.8+4.5 85.05.0 0.834
R 6 1~ H 95.0+5.6 94.2+5.3 0.465
ARJG 24 M H 104.7+6.2 103.2+6.0 0.222
P{E <0.001 <0.001
P -FMiE ROM (°) ARHIT 30.8+2.3 31.0+2.5 0.678
AJ5 6 4~H 43.0+1.2 42.5+1.6 0.080
ARJG 24 1 H 43.5+1.3 43.2+1.4 0.270
PAE <0.001 <0.001
HEER S
Table 4. Imaging data and comparison between the two groups
£zt s TR] A5 JFa2H (n=50) RIS (n=50) PAE
ARCO 434 (fi], VI/ILI/IV) ZNifl 0/30/20/0 0/28/22/0 0.687
KI5 6 4~H 0/28/22/0 0/26/24/0 0.690
KRG 24 1A 0/20/29/1 0/18/30/2 0.608
P1E 0.089 0.071
ikt (191, <15/15~30/>30) Nl 7/19/24 8/20/22 0.674
RJE 64~ A 12/23/15 10/22/18 0.495
RJG 24 1A 20/25/5 16/26/8 0.304
P{H <0.001 0.008
KATBUBAEG (B, ~/1+/2+/3+) AH 0/10/23/17 0/12/25/13 0.399
R 6 ~H 7/18/20/5 5/18/23/4 0.709
RIG 24 1 H 9/21/17/3 8/20/19/3 0.697
P{H <0.001 <0.001
Tonnis 538 (1, 0/1/2/3) P Nil] 42/7/1/0 44/6/0/0 0.544
AR5 6 A 43/7/0/0 44/6/0/0 0.767
RIG 24 4 H 43/7/0/0 43/7/0/0 ns
PAY 0.934 0.942
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K1 BEBME, 40 2. la: REFEEIES X AR AMBEE KIRIE, R UBEE KIBFE, Tonnis 734% 0 9%; 1b: AT MRI AT WL
T2 8N BUA S RFE X B R IR 25 5 k%, £$45 ARCO 1IC 5 Lo TP A BAEA ARG R X &7 WIRET AL & R4, JoWT
2L AL 1d: RKBEVS CT AT WLBCE ST AR B JCHR R o

Figure 1. A 40—year—old male. la: Preoperative anteroposterior pelvic X—ray showed necrosis of the right femoral head without collapse
of the femoral head, with Tonnis grade of 0; 1b: The preoperative MRI showed mixed signal changes in the necrotic area of the femoral
head on T2 image, which was consistent with the ARCO IIC stage; 1c: X—ray at the latest follow—up showed the screw for fenestration fix-
ation in good position without fracture or displacement; 1d: CT at the latest follow—up showed smooth shape of femoral head without col-
lapse.

mi=12.8 *
mil=17.84 LHEXK
§  P-15.59 mX

E 2]
K2, BEBE, 38 % 2a: ARHT X L A MBLE KRR, R IR Sk 586, Tonnis 734% 1445 2b: ARHT MRI A] L
T2 AR T e SR FE R R IR S T2, FF A eE LIRFE ARCO 1IC 5 2¢: BN & M B G AR KB DT X 261 AR Wk 35
B, ERRIE SR 2d: RIRBEVS CT W] WLRE SR AR JCHR B
Figure 2. A 38—year—old male. 2a: Preoperative X—ray showed regular and smooth shape of the right femoral head, with no collapse of the
femoral head, and Tonnis grade of I; 2b: The preoperative MRI showed mixed signal changes in the necrotic area of the femoral head on
T2 image, which was consistent with the ARCO IIC stage of femoral head necrosis; 2c: There was no femoral head collapse, bone tunnel

and reconstruction rod shadow on the last follow—up X-ray after core compression and bone grafting; 2d: CT of the last follow—up showed
smooth shape of the femoral head without collapse.
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W E R, AR Sk —858 AT 1 ol A H ek
IO IR AT HAF B VR T 5 8 R T 7 4F 1IC
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i B KA R, JEATRIEMERIE o — R
Iz RZEARE A (R 5
fEERMAR AHLE: T, SIS TSR, R
FRREECR . oVt r0T . e SCH 5 WRMERE . IRBISIHG . B R
. GEHAMT . RSCHBE; etk IRRISIHE . BURRAE . e
KA5 S, BIBFG A, RN WSO . R AR
. GHAMNT . e CH B RIS S mRAR . . S KA
T ORSCEE. A PTRBER . S a b . SRIBUBFIY 4 98 AT
e, HRE R R B TR

S 3k

[1]  Rodriguez—Olivas AO, Hernandez—Zamora E, Reyes—Maldonado

E. Legg— Calve— Perthes disease: overview [J] . Orphanet J Rare

10

(2]

[3]

[4]

[5]

[6]

[8]

[9]

[10]

Dis, 2022, 17 (1) : 125. DOI: 10.1186/s13023-022-02275~z.
SN, TS, M. 2008-2018 AT [ RSk Bl M R T K
HARBERTT DTSR T SCMHT )] . b [ 5 R s 2 s,
2021, 36 (12) : 1342-1344. DOI: 10.7531/j.issn.1672-9935.2021.
12.039.
Guo FQ, Gao Y], Deng M. Current status of avascular necrosis of
the femoral head and its treatment for hip preservation in China
from 2008 to 2018 [J] . Chinese Journal of Bone and Joint Injury,
2021, 36 (12) : 1342-1344. DOL: 10.7531/j.issn.1672-9935.2021.
12.039.

Karampinas P, Galanis A, Papagrigorakis E, et al. Osteonecrosisoft-
hefemoralhead. Optimizing the early—stagejoint—preservingsurgical
treatment [J] . Maedica (Bucur) , 2022, 17 (4) : 948-954. DOI:
10.26574/maedica.2022.17.4.948.

PG, SRIGEAL, 2R, 4F L IR E PR B ER P2 20 B X R
BB SR IR EIR T B AR S R ] PR S R AN RLR A,
2023, 16 (12) : 1062-1067. DOI: 10.3969/}.issn.2095-9958.2023.
12.02.

Sun Q, Guo XZ, Yue JA, et al. Exploring the guiding significance
of Association Research Circulation Osseous staging in the treat-
ment of early—stage osteonecrosis of the femoral head [J] . Chinese
Journal of Bone and Joint Surgery, 2023, 16 (12) : 1062-1067.
DOI: 10.3969/}.issn.2095-9958.2023.12.02.

Mont MA, Salem HS, Piuzzi NS, et al. Nontraumatic osteonecrosis
of the femoral head: where do we stand today? A 5— year update
[J1 . J Bone Joint Surg Am, 2020, 102 (12) : 1084-1099. DOLI:
10.2106/JBJS.19.01271.

WL, T, A, A5 AR T ARG BB kIR FEH)
WEER LR (1] . TP EFDE SRR, 2021, 29 (21) : 2005-2008
DOI: 10.3977/}.issn.1005-8478.2021.21.20.

Hu K, Wang Y, Zhou CS, et al. Comparison of preliminary results
of two kinds of hip saving surgery for adult femoral head necrosis
[J]. Orthopedic Journal of China, 2021, 29 (21) : 2005-2008. DOI:
10.3977/.issn.1005-8478.2021.21.20.

SR, HERRAR, fTZEAR, 5 . PR R T AT IR Sk R AE I
WP AL (J] . R IR SRR AR AR, 2021, 29 (3) : 224-228.
DOI: 10.3977/}.issn.1005-8478.2021.03.08.

Zhang J, Dong YF, He WD, et al. Comparison of two hip—preserva-
tion procedures for CJFH type L, femoral head necrosis [J] . Ortho-
pedic Journal of China, 2021, 29 (3) : 224-228. DOI: 10.3977/j.
issn.1005-8478.2021.03.08.

Faiz KW. VAS- visualanalogscale [J] . Tidsskr Nor Laegeforen,
2014, 134 (3) : 323. DOI: 10.4045/tidsskr.13.1145.

Nilsdotter A, Bremander A. Measures of hip function and symp-
toms:Harris Hip Score (HHS) , Hip Disability and Osteoarthritis
Outcome Score (HOOS) , Oxford Hip Score (OHS) , Lequesne In-
dex of Severity for Osteoarthritis of the Hip (LISOH) , and Ameri-
can Academy of Orthopedic Surgeons (AAOS) Hip and Knee Ques-
tionnaire [J] . Arthritis Care Res (Hoboken) , 2011, 63 (Suppl 11) :
S200-S207. DOI: 10.1002/acr.20549.

Mohtadi NG, Griffin DR, Pedersen ME, et al. The development and



E3BEHE 1Y
202541 H

T EBTESR RS
Orthopedic Journal of China

Vol.33,No.1
Jan.2025

[11]

[12]

[13]

[14]

[15]

[16]

validation of a self-administered quality—of-life outcome measure
for young, active patients with symptomatic hip disease: the Inter-
national Hip Outcome Tool i(HOT- 33) [J] . Arthroscopy, 2012, 28
(5) : 595-605. DOI: 10.1016/j.arthro.2012.03.013.

Liu P, Mu XH, Yu HC, et al. High failure rate after Beta—tricalci-
um phosphate grafting for the treatment of femoral head osteonecro-
sis: a retrospective analysis [J] . BMC Musculoskelet Disord, 2020,
21 (1):271. DOI: 10.1186/5s12891-020-03291-5.

0, BRI . I Sk IR SE R SRR T )] - I RN 2 7,
2023, 31 (4) : 304-307. DOL 10.3969/j.issn.1005—6483.2023.04.

002.

Li Y, Chen XD. Hip preservation therapy for femoral head necrosis
[J1 . Journal of Clinical Surgery, 2023, 31 (4) : 304-307. DOI:
10.3969/j.issn.1005-6483.2023.04.002.

RGP, TR, TR, 45 . TP 4R R A S R SR i PR
I7 O IR R ()] . Th AR 2R AR, 2023, 39 (2) : 171-177.
DOI: 10.3760/cma.j.cn501098-20220728-00524.

Song XY, Zhang HQ, Qiao Y], et al. Research progress in hip—pre-
serving modalities for early osteonecrosis of the femoral head in
young and middle—aged patients [J] . Chinese Journal of Trauma,
2023, 39 (2) : 171-177. DOI: 10.3760/cma.j.cn501098- 202207
28-00524.

XUFEZR, XU, PV, 55 . PRPABE " BT ARYA Y IRk IR
FE R (0] . v R IE SRR 2R AR, 2022, 30 (3) : 208-213. DOI:
10.3977/.issn.1005-8478.2022.03.04.

Liu GJ, Liu P, Sun YQ, et al. Comparison of two approaches for
lightbulb procedure in the treatment of femoral head necrosis [J] .
Orthopedic Journal of China, 2022, 30 (3) : 208-213. DOI: 10.
3977/j.issn.1005-8478.2022.03.04.

9, E 1, 0L 55 . S HUTE TR B AR S8R R
TR AR P B S IR FE R I RACR LA (0] . rh I R
B A A4 iR, 2021, 49 (2) : 208-210. DOI: 10.3969/j.issn.2095—
8552.2021.02.024.

Bai Z, Wang BQ, Guo W, et al. Comparison of clinical effects of
head and neck window compression and bone grafting with core de-
compression and bone grafting in the treatment of early and middle
stage femoral head necrosis [J] . Chinese Journal for Clinicians,
2021, 49 (2) : 208-210. DOIL: 10.3969/j.issn.2095-8552.2021.02.
024.

Liu Q, Guo W, Li R, et al. Efficacy of various core decompression
techniques versus non—operative treatment for osteonecrosis of the

femoral head: a systemic review and network meta—analysis of ran-

[17]

[18]

[19]

[20]

[21]

domized controlled trials [J] . BMC musculoskelet Disord, 2021, 22
(1): 948. DOI: 10.1186/s12891-021-04808-2.
Woerner M, Voelkl K, Bliemel C, et al. Comparison of twojoint—
preservingtreatments forosteonecrosisofthefemoralhead: core de-
compression and core decompression with additional cancellous
bone grafting [J] . J Int Med Res, 2023, 51 (8) : 30006052311904
53. DOI: 10.1177/03000605231190453.
Wang SL, Hu YB, Chen H, et al. Efficacy of bone marrow stem
cells combined with core decompression in the treatment of osteo-
necrosis of the femoral head: A PRISMAcompliant meta—analysis
[J]. Medicine (Baltimore) , 2020 , 99 (25) : €20509. DOI: 10.1097/
MD.0000000000020509.
haE, IMB, AR, % AT SRS EIRYT ARCO 11 1Y)
FEBIOIPE BB IRBE AT RO L (1] . A 5 56 ARk,
2022, 15 (6) : 404-410. DOI: 10.3969/].issn.2095-9958.2022.06.
02.
Xu X, Sun W, Wu XJ, et al. Comparison of core decompression and
impacted bone grafting in treating ARCO II non—traumatic osteone-
crosis of the femoral head [J] . Chinese Journal of Bone and Joint
Surgery, 2022, 15 (6) : 404-410. DOI: 10.3969/j.issn.2095-9958.
2022.06.02.
TR, R, BRI, 45 . WML AL A B B AR S e T
JEAEART T AE ARCO TN WIBER Sk Bl IR 5T (1] . i
B A4, 2021, 36 (2) : 153-155. DOL: 10.7531/j.issn.
1672-9935.2021.02.012.
Sheng D, Song Q, Zhang QW, et al. The treatment of avascular ne-
crosis of femoral bone in young and middle—aged patients with AR-
CO II'and III by means of surgical dislocation of hip joint with au-
togenous iliac bone flap and bone grafting [J] . Chinese Journal of
Bone and Joint Injury, 2021, 36 (2) : 153-155. DOI: 10.7531/}.
issn.1672-9935.2021.02.012.
ke, W mBH, R, 55 . R BB S RBEAY Sk 0T 2 b

J1 . E B R SR 35, 2022, 30 (16) : 1512-1515. DOI:
10.3977/j.issn.1005-8478.2022.16.15.
Tang YF, Cao XY, Yue C, et al. Head—neck fenestration bone auto-
grafting for pericollapse—stage femur head necrosis [J] . Orthopedic
Journal of China, 2022, 30 (16) : 1512-1515. DOI: 10.3977/j.issn.
1005-8478.2022.16.15.

(ki : 2024-05-08 f&[01:2024-09-05)

(FFTIFE R TTKAE, H6R)
(AR omtE. 5

11



