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Revitalization of Osteonecrosis of the Femoral head by Vascular
Pedicled lliac Bone Grafting
—A Preliminary Report—

Chang Soo Kang, M.D., Sung Won Sohn, M.D., Kwang Soon Song, M.D. and
Cheol Hyoung Kang, M.D.

Department of Orthopaedic Surgery, DongSan Medical Center, Keimyung University
Taegu, Korea

Idiopathic osteonecrosis of the femoral head is an important and unresolved problem in orthopaedic
surgery. Generally the progressive collapse of the femoral head and ultimate osteoarthritis of the hip
will ensue requiring joint replacement. But longterm results of total hip joint replacement surgery are
unfavorable especially in young patients. Therefore, if alternatives to the toal joint replacement are to
be effective, they must be applied especially in young patients with osteonecrosis of the femoral head.

Recently we attempted the vascular-pedicled iliac bone graft (VPIBG), using the deep circumflex iliac
vessel as a vascular pedicle, in 13 hips of 10 patients with idiopathic osteonecrosis of the femoral head
and followed up 9-19 months after operation. Aims of this procedure are to decompress the femoral
head hence allowing better circulation, to revitalize the dead head by insertion of live bleeding bone
and to give a mechanical support preventing further collapse of the femoral head.

Though more follow up studies are required, the preliminary results seen during 9-19 months after

surgery are encouraging enough to be reported.

Key Words: Osteonecrosis, Femoral head, Revitalization, Vascular pedicled iliac bone graft, Deep cir-

cumflex iliac vessel.
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Fig. 1-A. The schema of the vascular pedicled
iliac bone graft (VPIBG). Purposes: 1) to revitalize
the necrotized femoral head, 2) to give a suppor-
tive (strut) effect, 3) to decompress the marrow
pressure of the femoral head.
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Fig. 1-B. Possibilities in the evolution of osteo-
necrosis of the femoral head??.
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Table 1. Staging of idiopathic osteonecrosis of femoral head by Ficat et Arlet

Clinical

Radiologic

Stage 0 Normal

Stage 1 Normal

Stage 2 Increased radiodensity

Stage 3 Subchondral radioluency, sequestrum
formation, mild flattening of
femoral head

Stage 4 Severe flattening of femoral head,

diminution of joint space ostephytes

Normal
Dull pain in groin
Dull pain in groin

Increased pain & decreased
range of motion

Increased pain & decreased range
of motion

Fig. 2-A

Fig. 2. Case 1. A preoperative A-P roentgenogram (2-A) and the schema of VPIBG (2-B) in the right
hip. A radiodense area is noted in the right femoral head (Stage 2).

Fig. 2-B
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Fig. 3-B

Fig. 3. Case 1. A preoperative A-P (3-A) roentgenogram and the schema of VPIBG (3-B) in the left
hip. The left femoral head is partially collapsed and shows mottled areas of increased radiodensities but

relatively well preserved joint space (Stage 3).

Fig. 4-A

Fig. 4-B

Fig. 4. Case 1. The variable views of left hip arthrogram show the partially collapsed femoral head but
relatively well preserved joint space (4-A). Deep circumflex iliac artery (DCIA) is well visualized in the

preoperative angiogram (4-B).
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Fig. 5-A

Fig. 5-B

Fig. 5-C

Fig. 5. The variations in the origin of the ascending branch of DCIA (Deep Circumflex

Iliac Artery). 5-A (62%), 5-B (16 %), 5-C (22%).
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Fig. 6. Case 1. The vascular pedicled bone block shows profuse bleedings (6-A). Eight weeks postoper,
atively, The DCIA is well functioning as a feeding artery of the grafted bone block (6-B).
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Fig. 7-A Fig. 7-B

Fig. 7. Case 1. Nineteen months after operation, A-P (7-A) and frog lateral (7-B) views of the left hip
show revitalization of the femoral head without further necrosis and collapse. The joint space is relati-
vely well preseved.

Fig. 8-A Fig. 8-B

Fig. 8. Case 2. Preoperative A-P (8-A) and frog lateral roentgenograms of a 28 years old male patient
show subchondral radiolucency and sequestrum formation but the femoral head sphericity is relatively well
maintained (Ficat stage 4).
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Fig. 9-A Fig. 9-B

Fig. 9. Case 2. A-P (9-A) and frog lateral (9-B) roentgenograms of the left hip of the same patient sh-
own in Fig. 9, 11 month after VPIBG procedures. Radiopacities are reduced without further collapse of
the femoral head.

R
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Fig. 10-A Fig. 10-B

Fig. 10. Case 3. The preoperative angiogram of the right hip (10-A) and preoperative A-P view of the
left hip (10-B). The deep cireumflex iliac artery (arrow) is well visualized and the right femoral head sh-
ows Ficat stage 2 changes(10-A). The left femoral head is collapsed with increased radiodensity but the
joint space is relatively well maintained(10-B).
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Fig. 11-A Fig. 11-B

Fig. 11. Case 3. A-P roentgenogram of the right (11-A), and the left (11-B) hips, 12 months and 11
months after VPIBG procedures respectively. Roentgenograms of both hip show reduced radiopacities, of
femoral heads without further collapse.

Fig. 12-A Fig. 12-B

Fig. 12. Case 4. Preoperative A-P views of the both hips in a 45 years old male patient. The right fe-
moral head shows a wide area of increased radiodensity without collapse (stage 2), but the left femoral
head shows no radiological changes.
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Fig. 13-A Fig. 13-B Fig. 13-C

Fig. 13. Case 4. Simple A-P roentgenogram (13-A) and radioisotope scans (13-B, C) of the right hip in
the same patient shown in Fig. 12. A wide area of reduced photon activity is noted in the radioisotope
scan (13-B, C).

Fig. 14-A Fig. 14-B

Fig. 14. Case 4. A-P (14-A) and frog lateral (14-B) roentgenogram of the right hip 9 months after VPI
BG procedures. Neither collapses of the femoral head nor signs of progressive necrosis are seen.
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Fig. 15-A Fig. 15-B Fig. 15-C Fig. 15-D

Fig. 15. Case 4. The left hip of the same patient is asymptomatic clinically and shows no radiological
changes (15-A). But the radioisotope bone scan shows questionable cold area in the superolateral femoral
head (15-B, C), and the intraosseous venogram shows massive diaphyseal reflux (15-D).

Fig. 16-A ' Fig. 16-B

Fig. 16. Case 4. A-P (16-A) and lateral (16-B) roentgenograms of the left hip 4 month after anterior de-
compression, multiple drilling and strut bone graft.
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Fig. 17-B

Fig. 17. Case 5. A radioisotope scan of a 66 years old male patient. Increased photon activities are no-
ted in right hip 6 months after VPIBG procedure and decreased radioisotope uptake in the superolateral
aspect of the left femoral head (The left hip is a preoperative state). Anterior view (17-A) and left anter-

jor oblique view (17-B).
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Fig. 18-A Fig. 18-B
Fig. 18. Case 5. Preoperative (18-A) and immediate (18-B) postoperative roentgenograms of left hip after
VPIBG procedures.

B

Fig. 19. Case 5. A-P roentgenograms of the right (9 months after VPIBG procedure: 19-A) and the left
(3 months after VPIBG procedure: 19-B) hips. There are no evidences of progressive necrosis in both fe-
moral heads.
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Fig. 20. Case 6. An A-P view of the pelvis in 66 years old male patient. The symptomatic right hip
shows no radiological changes yet. But the left femoral head shows wide, mottled area of increased radio-
densities and a faintly visualized crescent sign.

Fig. 21-A ' Fig. 21-B

Fig. 21. Case 6. An intraosseous venogram (21-A) and radioisotope scans (20-B) of the same patient sh-
own in Fig. 20. Diaphyseal reflaxes are seen (21-A) and decreased photon aetivities in right femoral head
increased ploton activites in the left femoral head (21-B).
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Fig. 22-A Fig. 22-B

Fig. 22. Case 6. A schema (22-A) of anterior decompression, multiple drillings and strut bone graft in
right hip of the same patient shown in Fig. 20. A bipsy specimen, obtained from the same patient, shows
the junction of necrotized and viable areas of bone (22-B).
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Fig. 23-A Fig. 23-B
Fig. 23. Case 7. Preoperative A-P roentgenogram of both hips in a 64 years old male patient. 23-A

Right hip shows the segmental collapse and sequestrum formation. 23-B: Left hip shows no definite radio
logical changes.

Fig. 24-A

Fig. 24-B
Fig. 24. Case 7. Frog lateral roentgenograms in the same patient shown in Fig. 23. 24-A: Right hip
shows the segmental collapse and sequestrum formation in the superolateral portion of the femoral head

(Stage 3). 24-B: Left hip shows no definite radiological changes in plain X-ray (clinically asymptomatic hip
ie, Stage 0).
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Fig. 25-A Fig. 25-B Fig. 25-C

Fig. 25. Case 7. Radioisotope (Tc99m-MDP) scans (25-A, B) and intraosseous venogram (25-C) in the
same patient shown in Fig. 23. 25-A: Increased uptake is noted in the right femoral head except a focal
area of decreased uptake. 25-B: Decreased uptake of radioisotope in superior aspect of the left femoral
head. 25-C: Intraosseous venogram of the left hip shows poor fillings of metaphyseal veins.

Fig. 26-A Fig. 26-B

Fig. 26. Case 7. AP views of the left hip during(26-A) and after (26-B) core biopsy (core decompression)
with a trephine.
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Table 2. Performed procedures and numbers of hlps 17 patients (31 hips) with idopathic necrosis of

the femoral head

No. of hips with INFH

Performed procedures

Stage 0 2 hips Core biopsy -------c-emmmmrereraremenrct e 1
Curettage, drilling & bone graft------------ 1

1 1 hip Curettage, drilling & bone graft----------- 1

2 8 hips VPIBG*---vmevrrmnematenamaescee e 6
Sugioka 0steotomy --=-------srerememeeeoraaaaas 1

Not operated yet ----e-eeeseescmecaeenreecnen 1

3 13 hips VPIBG® - -ereeeeemememamnace e sneeceeasanacacac 1

Not operated yet ------=seossreercommmaaennie. 2

4 7 hips VPIBG - eermmmmcammmmn s ccmam e 6
Bicentric endoprosthesis ------+------------- 1

INFH : Idiopathic necrosis of the femoral head, VPIBG*: Vascular pedicled iliac bone graft

Table 3. Thirteen hips (10 patients) that had undergone VPIBG procedure and the preliminary results

9-19 months after surgery

VPIBG* procedure

Results of VPIBG*

Stage 0 1 hip -

1 1 hip —

2 7 hips 5 hips VPIBG* in 10 hips: No further
collapse of femoral head and
evidence of radiological healing

6 hips 5 hips
3 hips 3 hips VPIBG* in 3 hips:

2: No further collapse and
evidence of radiological healing
1: Further collapse

VPIBG*: Vascular pedicled iliac bone graft

o] 14#1.2 oF 82%% 3, HEAo] 3# R o 18%
et

% 31 hips-E Ficat et Arletol] 2|3} Stage 2 ¥
= Table 29} Zc},

SAY Y o E L AEHY A48 B mEAT
3 °1<} S840 2 Steroid® A4 A9 2

, 3]—7—52,12 #1414 Steroid & 4}-4-3F 7 9-7}
Lo e HAAE AL ABE E et
B| Fof Sterotdam &5 A7 39 A
onf, iz 10dolHE SEI oFEoly LYol
sAdo] dAT, YUA A9 A" 771 Fol ok
AASA AN E o] o] §loet.

Z 3lhips T a{a A-Fo|AaL A A
97} 23hips; Curettage, multiple drilling & iliac
bone graft, 2hips; Sugioka osteotomy, 1hip; Bipo-
lar endoprosthesis, 1hip; eF& 434l 7§l 4 o}
dhel & mtdel| #58 whx) -2 A7 4hips ¢

t}(Table 2),

Stage 00l| 4] Core biopsy & 138 3}giwd 13l o4
€ FH4F SR, 4MYEY Wil £A
A4 FA S| vdebd g glon, Stage 0, 1
ol] 4 Curettage, multiple drilling & bone graft &
APyl 2dlAE B FF] FA] e}
WA 9T deu A4 2Rl 4PAOE
RN

Stage 46 A=A Al Aol 604o]
stolx @A Wmd 2 4259 % Ghips ol 4
+ 7H5dr 23 d x| 3E9] A7) E 2947 =}
Aol AL AR + UES A 9o gt
b oABolA%E Ausdes, 604 of4o]n
Stage 4l sl }512lwd lhipel] 4= bipolar endopr-
osthesis & Al sholch. WRIH FEo|4ES A
3l wl 23hipsT 9~19/1¥ 7} FA=] AaE

o 2% 4~ 2lglwl 13hipsel4 Table 3¢} e A

"
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Table 4. Diseases or conditions associated to the idiopathic avascular necrosis of femoral head

1. Alcoholism 9. Nephrotic syndrome

2, Steroid 10. Irradiation

3. Liver diseases 11. Blood dyscrasia

4. Dysbarism 12. Clotting disturbances

5. Idiopathic hyperlipidemia 13. Pancreatitis

6. Hyperuricemia, Gout. 14, Hemoglobinopathies.

7. Gaucher’s disease 15. Connective tissue disease
8. Renal transplantation 16. Arterial or venous di§ease

Table 5. Diagnostic methods for idiopathic avascular necrosis of femoral head

1. Roentgenography
2. Tomography

3. CAT Scan

4. Radioisotope scan 99mTc-Diphosphonte
99mTec-Sulfur colloid
99mTec-Antimony colloid
5. Measurement of bone marrow pressure

6. Intraosseous venography

7. Core biopsy
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Table 6. Treatment of idiopathic avascular necrosis of femoral head

1. Decompression: Core biopsy
Multiple drilling
2. Bone graft: Tibial cortical
Fibular
Iliac crest
Osteochondral
Muscle pedicle bone graft
Free vascularized fibular graft
Vascular pedicled iliac bone graft
3. Osteotomies
4. Hip arthroplasties Endoprosthesis
Surface replacement
Total hip replacement
5. Pulsed electromagnetic fields (PEMFs)

Table 7. Attempts to revitalize the dead head in aseptic necrosis of the femoral head

1. Multiple drilling with or wlthout bone grafting

. Muscle pedicle bone graft

. Implantation of open flow artery into the femoral head in animal
Core decompression

. Free vascularized fibular graft
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. Vascular pedicled iliac bone graft
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