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Abstract We reviewed 24 hips with avascular necrosiqroduction
of the femoral head in 24 patients treated with vascular-

ized iliac bone grafts 12 years after operation. In 7 payymber of attempts at improving vascularisation of the
tients the necrosis was classified as Ficat Stage Il ang,

#¢rotic femoral head have been reported in the recent
17 patients as Stage lll. Eight patients showed poor P

. X ; . ars. The aim of treatment is to preserve the viability of
sults. In 6 hips with fair results, moderate progression;f

. : femoral head for as long as possible, and prevent col-
the necrosis was noted at 3 to 8 years postoperativelylfise of the head. The aim of our prospective study was
5 hips showing good results, slow progression with igs eyajuate the treatment of femoral head necrosis using

cipient signs of arthrosis were noted 8 years after SYlyascularized iliac crest bone graft.

gery. In the remaining 5 patients with excellent results,
no evidence of progression was noted 9 to 14 years post-
operatively. The method described is recommended §gkterials and methods
treatment in the Ficat Stage Il and early Stage Ill, when

necrosis does not yet involve the complete femoral heaghenty-four patients (24 hips) operated upon between January
1984 and January 1989 were studied. Ten patients had bilateral in-
Résumé Nous avons examiné 24 hanches sur une péfilvement of the femoral head. The selection criteria used for sur-

A ; ; ; 4 were Ficat Stages Il & lll. There were 23 men and one wom-
ode de 12 ans apres traitement chirurgical de la néc %’é!aged 25 10 55 (average 38) years.

avasculaire de la téte fémorale par greffe pédiculaire vasyelve patients had idiopathic necrosis of the femoral head; in

cularisée de la créte iliaque. Des résultats médiocres ®tHe necrosis was due to alcohol abuse, 2 patients had post-trau-
été obtenus chez huit sujets. Une progression modéréaalé necrosis and in 2 necrosis was induced by long-term steroid
la lésion a été observée 3 a 8 ans aprés I'opération daﬁrgpy. The duration of the symptoms before operative treatment

| de 6 h h | lles d’ b p 5 to 17 months (average 12) months. The Ficat radiological
€ cas ae anches pour lesquelles d'assez bons res §1g system was applied, as it was the most useful staging

ont été rapportés. De bons résultats ont été rappogiRtem at the time of the study. Stage Il radiological involvement
pour 5 hanches ou la lente progression de la lésion aweg established in 7 patients and Stage Il in 17 patients.
des signes débutants d’arthrose a été observée 8 eoperative angiography was not used. In six patients evaluat-

aprés l'intervention chirurgicale mais, aucune n'exiget, Y t?gﬁé%%?fdhgrtzeﬁs Vﬁa"s\’?‘eoﬁdposmperat'vely’ normal patency

le remplacement articulaire. Aucune progression n'a €t€The patients were followed up for 9 to 14 years (average 12.2)
observée 9 a 14 ans apres l'opération chez 5 sujets poux yearly basis. The Ficat radiological staging system was also

lesquels d’excellents résultats ont été rapportés. Ysgd to evaluate the success rate of the operation, and the follow-
méthode décrite est recommandée pour le traitement g fiteria were also used:

systéme Ficat stade Il et premier stade Il quand l&oor result: collapse of the femoral head occurring within 3

nécrose n'implique pas encore la téte fémorale er:iére. years postoperatively.

— Fair result: collapse of the femoral head 3 to 8 years postopera-
tively.

— Good result: no progression of the disease for 8 years postoper-

V. Pavloveic () - D. Dolinar atively; followed later by slow, radiologically documented, pro-

Department of Orthopaedic Surgery, University Medical Centre, gression of necrosis associated with discomfort after walking

S - long distances.
'}'gﬁiléguel{%irjg’lg%g?ﬁax 1386-61-316-078 — Excellent result: no radiological progression of necrosis for 9 to

14 years postoperatively.
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Fig. 1 Diagram of operative technig:ie
Years after OP
Surgical technique Fig. 2 Kaplan-Meier survival curve; percentage of surviving "ips

The hip joint was exposed through an anterior approach. In the
first 5 patients, a straight longitudinal incision was used; later this
was modified to a lateral curved incision, thus preserving the cufable 1 Relationship between preoperative Ficat stage and results

neous blood supply. of surgery
The deep circumflex iliac artery and its concomitant vein were
exposed from the point of their origin from the external iliac arteRjcat No Excellent Good Fair Poor
and vein, to the inner aspect of the iliac crest. A bone graft mea- of hips
suring 2x4-5 cm was cut from the antero-cranial aspect of the 4
ac crest. The hip capsule was opened anteriorly, so that the capsu- 7 5 2 - -
lar arteries were left undisturbed. Some cortical bone on the ferfib- 17 - 3 6 8

ral neck was removed. The necrotic ischaemic bone of the femerat

head was excised through a channel measuring 2x4-5 cm cre~ted

in the femoral neck. A thin shell of subchondral bone was left in

place. . . .

The cartilage of the femoral head was inspected with the hdglesions with depressed cartilage of the femoral head
in situ. If it was depressed, we tried to elevate it from within thgithout demarcation; and in these patients the results re-

head, together with the subchondral bone in order to restore fthained unchanged 3 years postoperatively. During the

shape of the femoral head. ; :
The cavity of the femoral head was partly packed with autolgpsulng years, however, the disease progressed, so that

gous cancellous bone on a vascular pedicle. Further bone graft R@Sthetic replacement was required within 8 years.

then introduced beneath the rectus femoral muscle into the bed ofn the group with good results 2 patients had Ficat
the femoral neck and head. The graft was always firmly secure®itage I, and 3 Ficat Stage llI lesions. They were free of
place and additional screw fixation was not required (Fig. 1). A mptoms for 8 years postoperatively, after which they

operations were performed by two surgeons (an orthopaedic a . . . ~
plastic surgeon). Passive hip movement, as pain allowed, an to experience pain and demonstrated slight pro

started 3 to 4 days postoperatively. Full weight bearing was GYQS_Sion_ of necrosis, and radiological signs of osteoar-
lowed 6 months later. thritis (Figs. 3, 4).

The results were also evaluated by the survival curve
analysis, where the end point of progression was regard-
Results ed as Ficat Stage IV necessitating total hip replacement.

The survival curve analysis of the initial group showed
At the latest follow-up examination, 8 patients had that the risk of failure was highest within the first three
poor result, 6 patients showed fair results, 5 patients hyaérs after surgery; the final percentage of surviving hips
good results, and 5 patients showed excellent results. l&ng approximately 40% (Fig. 2).
tients in Ficat Stage Il preoperatively had better survival In three patients skin necrosis developed on the lateral
rates of the affected femoral head than Stage Il patiesitge of the incision. Later the incision was modified to
(Table 1). avoid this complication. There were no other complica-

The group with poor results comprised of 2 patienti®ns.
with post-traumatic necrosis, one patient with steroid-in-
duced necrosis, one patient with idiopathic necrosis and
4 patients with necrosis due to alcohol abuse. Discussion

The group with fair results comprised of 2 patients
with necrosis due to alcohol and 4 patients with idiopatBeveral approaches to revascularisation of the necrotic
ic necrosis. Preoperatively these patients had Ficat Steegroral head have been proposed, ranging from the in-




Fig. 3 A preoperative radiograph of a 49-year-old man with Stag&y. 4A-D Preoperative radiograph of a 46-year-old man with

Il lesion of the left hipB 8 years postoperatively, ai@l11 years Stage lll lesion of the left hipA ventrocranial,B dorsocranial

postoperatively: relatively good maintenance of joint cong:uity segment of the left femoral head; slightly depressed femoral head,
some progressive degeneration 9 years after surGety years
after primary surgery; and lateral view
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sertion of an artery alone to the use of a bone graft giferences
tached to its nutrient artery [4, 6, 8, 11].

Our results suggest that long follow-up may be need- camp JF, Calwell CW (1986) Core decompression of the fem-
ed for proper evaluation of the results of surgery for oral head for osteonecrosis. J Bone Joint Surg [Am] 68:1313—
aseptic femoral head necrosis. During the first 3 years1319

: : : ; 2. Fairbank AC, Bhatia D, Jinnam RH, Hungerford DS (1995)
postoperatively, only one third of our patients deterloralz Long-term results of core decompression for ischaemic necro-

ed to a point requiring total hip replacement. Between gis of the femoral head. J Bone Joint Surg [Br] 77:42—49

3-8 years postoperatively gradual progression to tfe Ficat RP (1985) Idiopathic bone necrosis of the femoral head.
same end-point was noted in a further 1/4. Between 8Early diagnosis and treatment. J Bone Joint Surg [Br] 67:3-9
and 14 years another 1/5 of the group started to pI,fb._GlIbert A, Judet H, Judet J, Ayatti A (1986) A microvascular

gress, however none led to the point requiring hip re- ggggifce; ngtgg fibula for necrosis of the femoral head. Ortho-

placement. In the remaining, the process is still arrest&dHopson CN, Siverkus SW (1988) Ischemic necrosis of the
after the same period. femoral head. J Bone Joint Surg [Am] 70:1048-1051

We are aware of three other studies of the same surfi-Hori Y (1980) Revitalisierung des osteonekrotischen HUft-
cal technique. Leung [10] reported 21 operated hips fol- kopfes durch Gefassbundeltransplantation. Orthopéade 9:255—

lowed up for 4-12 years; he had 52% good and 48% |wata H, Torri S, Hasegawa Y (1993) Indications and results
poor results, which is similar good to our findings. Iwata of vascularized pedicle iliac bone graft in avascular necrosis of
et al. [7] reported good results in 74% of 23 hips; howey- the femoral head. Clin Orthop 295:281-288

er, their follow-up was only 1-6 years. Rindell et al. [12f gﬂﬂgg:édfgsdﬁtmjb%'ggré_é‘l(_169881) Vascular microsurgery in

obtained good results in 55% of their 22 patients, folg koo KH, Kim R, Ko GH, Song HR, Yeong ST (1995) Prevent-

lowed for an average of 5 years. ing collapse in early osteonecrosis of the femoral head. J Bone
Core decompression is a simpler procedure for the Joint Surg [Br] 77:870-874 _

treatment of femoral hip necrosis, however the reports]8f Leung PC (1996) Femoral head reconstruction and revascular-

its value are controversial. Ficat [3] reported 133 hips 'f?gf&sﬂeatmem for ischemic necrosis. Clin Orthop 323:

with good results in 79%, poor results in 21% for stages Palazzi C, Xicoy J (1975) The pediculate bone graft as treat-
| and Il with a follow-up from 5-17 years. ment for the Aseptic necrosis of the femoral head. Arch Or-
imi i i ir- thop Trauma Surg 83:115-122

bar?llrgltlzrl r([azs]ugigvs\rlgrggiael?iﬁ ?54]St(e:|2r?1er%r%3é£v%gﬁ. Rindell K, Solonen KA, Lindholm TS (1989) Results of treat-

. -y : ) P 7 ment of aseptic necrosis of the femoral head with vascularized
[1], with a follow-up of 18 months and Hopson and Si- bone graft. Ital J Orthop Traumatol 15:145-153
verkus [5] reported a failure rate of 60% with this meth3. Steinberg ME (1995) Core decompression of the femoral head
od. Koo et al. [9] with a follow-up of 24 months were for avascular necrosis: indications and results. Can J Surg

; ; : 38:18-24
unable to .deteCt any difference in the time to. collapse%gf Warner JJP, Brodsky GL, Tornhill TS (1987) Studies of non-
the necrotic head in stages |, Il and Ill of Steinberg. The yaymatic osteonecrosis. The role of core decompression in the
method described is recommended for treatment in thetreatment of non-traumatic osteonecrosis of the femoral head.
Ficat Stage Il and early Stage Il when necrosis does notClin Orthop 225:104-127

yet involve the complete femoral head.



