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BB aa cc kk gg rr oo uunn dd ::   Avascular necrosis have a lways presented great challenges to  
orthopedic surgeons and patients, remain in  many ways today the unsolved 
d i lemma. Varieties of non-vascularized bone grafting techniques preceded by 
core decompression have been proposed wi th varying degrees of success.  
OO bb jj ee cc tt ii vv ee ss ::   The aim of this study is to review the the value of core 
decompression and non-vascularized tibial bone strip graft treatment for early 
stages of non-traumatic osteonecrosis stage  II  &  III  according to stein burg 
staging . 

MM ee tt hh oo dd ss ::   prospectively reviewed 26 patients (32 hips) with osteonecrosis of the 
femoral head between June 2006  and  December 2013 at Imam Ali hospital in 
Sader city & Al-Wasity teaching hospital. Inclusion criteria were all patients ages 
19 years to 50 years and in Stein burg stages II and III . Mean follow-up for 3 year. 
Exclusion criteria were stage I, IV, V and VI .We used Phemister technique to 
make a window at the posterior aspect of greater trochanter to remove necrotic 
bone and packed the excavated area with cortico-cancelloustibial bone strip graft. 
This study was taking into account ethical evaluation and approval by scientific 
committee of Arab board.  

RR ee ss uu ll tt ss : The reported resul ts o f treatm ent for fem oral  head avascular 
necrosis was (87.6%) success rate  of h ips in  our cohort o f patients wi th  
core decom pression &non -vascularized tib ia l  bone strip  

CC oo nn cc ll uu ss ii oo nn ss :: None vascularized tibial bone graft effectively reduce donor site 
morbidity and may defer  jointarthroplasty  in selected  patient  stein burg staging 
II& III.                                                                               . 

 

 
 
 

 

II nn tt rr oo dd uu cc tt ii oo nn ::   
This study reports o f 26 patients and 32 h ips of 
osteonecrosis fem oral  head in  stage II & III, they 
were treated wi th  core decom pression and tib ia l  
bone grafting from  June 2006 to  Decem ber 2013 
wi th  a  m ean fo l low up of  three years. Inclusion 
cri teria  was a l l  patients young 19 -50 years of age 
wi th  a  m ean age of 34 years and stages II and III 
o f Ste inberg

1
.Exclusion  cri teria  was stage I, IV ,V 

and VI.  
  

MM ee tt hh oo dd ss :  
   Three parameters were analyzed; 

1-Cl in ica l  resul t (according to Harris score) 

Harris score is a system of hip evaluation, which has found 

acceptance in the USA. The system was designed to 

incorporate all important data into a single numerical value 

which has weighted according to the author's perception of 

relative value. Since pain and function are clearly the two 

most significant indicators of hip pathology and the usual 

factors in surgical selection, these two variables receive 44 

and 47 respectively,4 points for absence of deformity and 5 

pints for full range of motion. A score of more than 80 points 

was considered success and a score of less than 80 points 

was considered a failure
2
. 

2-Evidence of rad io log ica l  progression  

    Generally denoted a change from pre-collapse to post 

collapse stages of osteonecrosis of the hip, was considered 

failure. 

3-Need for further surgery;  

For example ,need for osteotomy,arthroplasty,was 

considered failure in the treatment. 

Operative techniqueTechnique of core decompression: after 
proper anesthesia and patient in supine position and lateral 
incision to the upper femur, the method of doing core 
decompression involves the use of a guiding wire inserted 
anteriorly parallel to the femoral neck and drilling by using a 
4.5 mm drill inserted under fluoroscopic guidance to 
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penetrate the femoral cortex laterally at the level of the 
lesser trochanter through the femoral neck to reach the 
subchondral bone as far as possible reaching the lesion with 
a great precaution to avoid penetration of hip joint .Then 
using wider drill of 8 mm to enlarge the drilled track. The aim 
is to reach subchondral area and avoid penetration of the 
joint. After measuring the drilled track, the length used to 
harvest tibial graft by anterior longitudinal incision (about 10 
cm) from the tibial tuberosity downward. After proper 
harvesting the longitudinal cortical with some 
cancelloustibial graft would be inserted in the drilled track. 
Then closure of both incisions in layers. Patient to be kept 
on six weeks off weight bear to avoid collapse. 
R e s u l t s :  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 1  . The selected osteonecrotic hips according to the 

etiologies of AVN 

       26 patient's were studied, 16 (61.54% ) were males 
and 10 (38.46%) were females .They have 32 hips of 
avascular necrosis , so that 6 patients ( 18.75% ) are 
bilaterally affected and 20 patients ( 76.9% ) are 
unilaterally affected . 

Of these 32 hips there were 20 hips ( 62.50% ) in stage II 
avascular necrosis ( 16 hips (80.00%)  of male patients 
and 4 hips ( 20.00%) of female patients) , and there were 
12 hips ( 37.50% ) in stage III ( 6 hips (50.00 %) of male 
patients and 6 (50.00 %) of female patients).  

 

 
 
 
 
 

 
 
 

 
 
 
 
 
 

Figure 2 . Patients at stage II 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 3.Patients at stage III. 

 

 

 

Idiopathic =22 

Steroid =8 

Alcohol=2 

Total=32 

Stage II 

 Male =16 

Female=4   

Stage III 

Male=6 

Female=6 
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Two patients developed collapse ; one of them was male at 

stage III and one was female at stage II as shown in table 2 

and figures 4 & 5 . 

 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 4.Collapse cases in stage II. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.Collapse cases in stage III. 

 
 
 
 
 
 

 
 
 
 
 

 
 

 
 

Figure 6 .patient 32 yrs. stage II. 

 
 
 

Figure 7 . 1.5 year after see, radiological improvements 
 
 
 

 
 

Figure 8 .Bilateral hip osteonecrosis, steroid induced stage 

III (2 yrs. between the images) 

Stage II 

1 collapse hip 

19 non collapse  hips 

StageIII 

 1 Collapse hip  

11 non collapse hips 
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Figure 9 .Collapse (failure) 50 yrs. Chronic obstructive 

pulmonary disease on steroid . 

Table  1 .clinical and radiological outcome of core 

decompression and bone graft (tibial strip) 

 
 
 

Stage Hip 

number 

Clinical 

success 

(%)harris 

score>80 

Radiological  

Success (%) 

Combined 

success 

(%) 

I

I 

20 19(95.00%) 17(85.00%) 90% 

III 12 11(91.70%) 9 (75.00%) 83.3% 

Total 32 30(93.75%) 26(81.25%) 87.6% 

 
 
 

 

DD ii ss cc uu ss ss ii oo nn ::   
Need to  treat ischem ia of fem oral  head is 
becom ing m ore com m on since m any cases are 
detected in  early stages in  young patients.3  One 
m ust consider the possib i l i ty o f osteonecrosis i f 
ind ividual  has pain  in  the vicin i ty o f h ip  that had 
h istory of chronic a lcohol ism , corticostero id  
consum ption, associated d isease l ike sickle  ce l l  
d isease, Gauchers, Gout e tc4,5,6,7 . 
 
Early d iagnosis prior to  th e appearance of 
rad io log ica l changes is crucia l  in  the treatm ent o f 
ischem ic necrosis. Its d iagnosisis based on 
cl in ica l  exam ination and by bone scan, x -ray, and 
M RI in  early stages, as osteonecrosis 
istheresponse to  the vascular im pairm ent o f the 
bone m arrow ci rcu lation ..   
We evaluate our recent experience wi th  non -
vascularized tib ia l  bone graft. The prim ary 
questions were whether th is technique effective ly 

deferred further surg ica l  treatm ent. In  addi tion to  
that, we questioned whether the outcom es of th is 
study were com parable to  o ther stud ies of non -
vascularized bone grafts. In  th is study, out o f 26 
patients wi th  32 h ips only two patients progressed 
to  co l lapse. The long standing effect o f surgery 
was good wi th  great im provem ent in  reducing pain  
and range of m ovm ent,i t achieved Harris score 
m ore than 80 points. It postpone the ind ication of 
h ip  arthroplasty. The success rate  of h ips in  our 
study is found to  be 87.6% . The occurrence of 
co l lapse was statistica l ly not sign i ficant (p  va lue 
was 0.161 and 0.717 for stage 3 and 2 
respective ly); as a lso shown in  tab le  2  .  
 
 
Table  2  .Occurrence of collapse in each stage. 

 
 

Stage Collapse Non 

collapse 

P value 

2 1 19 0.717 

3 1 11 0.161 

 
 
In  those patients who had co l lapsed fem oral  head, 
the fi rst one had h istory of chronic pu lm onary 
d isease on large dose of in term ittent prednisolone 
30 m g a day for a  m in im um  one weak wi th  every 
exacerbation of h is chest problem , m ight expla in  
the reason behind fa i lure  and co l lapse. The 
second one was chronic heavy a lcohol  in take of 
1 .5L of beer a  day .This re flect the bad se lection 
of such procedure for them .  
Regard ing com parison between our study, and 
other stud ies,Buckly e t a l8   in  1991 showed 
cl in ica l  and radiographic success approached 90% 
for 20 h ips  wi th  osteonecrosis stage II & III for 4  
years, which sim i lar to  our resul t. Hern igouet a l9  
in  2002 wi th  b igger sam ple 189 a lso wi th  about 
sam e success va lue wi th  about the sam e fo l low up 
period. Contrary to  that Kasser e t a l10  had less 
engorged resul t wi th  success rate  of about 59% 
radio log ica l ly and cl in ica l ly wi th  80 h ips for the 
sam e period of fo l low up.So in  h is sum m ary, he 
b lam ed the use of fibu lar avascular graft instead 
of tib ia l  avascular strip  fo r h is lower resul t than 
other stud ies. 
There is l i ttle  d iscrepancy between cl in ica l  and 
radio log ica l  success in  our study i .e . 93.8% vs. 
81.7% , th is d iscrepancy a lso occur in  o ther 
com parative studiee l ike  Phem ister11.That due to  
fact, the patient got benefi t from  decom pression 
only, so they had im proved cl in ica l ly and not got 
benefi t from  bone graft, which reflected on  
radio log ica l  suboptim al  resul t 
Ficat and Arlet

12
 also reported this discrepancy on 133 

hips in stages I and II treated with core decompression. 

They noted good and very good results in 90% of hips 

clinically and in 79% of hips radiographically.This study 
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has several short coming, including relatively smaller 

sample number when comparing to other studies (see 

below table 3. Seconed, in short term result was satisfied, 

but in long term, we need further studies to approve its 

efficacy to total hip arthroplasty. Nevertheless, the 

apparent results encourage the continued use and further 

study of this procedure.  A larger series with bigger 

number of patients, help more to assess the positive and 

negative predictors of outcom 

T a b l e   3  . Com parison between our study &other 
recent study. 
 
 
Study year Hi

ps 

Follow 

up(months

) 

Clinical 

success 

(%) 

Radiogr

aphic 

success 

(%) 

Buckly et al.8 1991 20 96(24-

228) 

90 90 

Hernigou et 

al.9 

2002 18

9 

80(60-

120) 

85 85 

Lieberman 

et al 13 

2004 17 53(26-94) 82 82 

Kim et al. 14 2005 30 50(36-67) 78 80 

Kasser et 

al.10 

2006 80 84(36-NA) 46 43 

Our study. 2013 32 36(4-68) 93.8 81.7 

 

  

CC oo nn cc ll uu ss ii oo nn ss ::   
1. Non vascularized tibialcortico-cancellous is very 
useful way in treating early stages of femoral head 
osteonecrosis and defer the need for arthroplasty. 
2. The goals of treatment of osteonecrosis are to relieve 
pain, disability and preserve the femoral head for as long as 
possible.                                                                                                        

Re co mme nd a tio n: 
1. Early detection of disease (pre symptomatic or pre 

radiological) is the key to get good result involving 
screening those people at risk  (steroids  and alcohol 
ingestion). 

2. MRI seems to be the most sensitive imaging for 

detection of early stages of the disease, particularly for those 

patients with risk factors such as steroid &alcohol ingestion 

and can be used to follow up them postoperatively ,core 

decompression and non-vascularized tibial bone graft is very 

useful method in treating early  stages of femoral head 

osteonecrosis and defer the need of arthroplasty ,this  might 

be correct for short term. In long term  we need further 

studies to approve its efficacy to total hip arthroplasty. 
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