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Abstract

Background: Both nonoperative and operative treatments are advised for avascular necrosis of femoral 

head depending on stage of avascular necrosis of femoral head. The aim is to do a single study in which 

satisfaction and functional outcomes of both conservative-oral bisphosphonates therapy and operative-

total hip replacement studied simultaneously.

Materials and Method: A prospective cohort study was conducted between period of June 2015 to 

December 2016. All avascular necrosis of femoral head patients were screened and 100 patients with 

inclusion criteria of age above 18 years and Idiopathic avascular necrosis of femoral head of all stages were 

included and selected in 2 groups 50 patients in each group with Ficat Arlet stage I and II in oral 

bisphosphonates and stage III and IV in THR group. Patients were followed for a period of 12 ± 2 months 

(14 to 19 months). At final follow up patients were evaluated using Harris hip scoring and SF 36 scoring 

system.

Results: At the mean time of 12 months follow-up, for total hip replacement group the Harris hip score 

increased  from  45.96 (range 32–65 )pre-operatively to 89.36 (range 84 - 96 ) post-operatively and SF 36 

score- PCS  increased  from  30.46 (range 32–52 )pre-operatively to 39.75 (range 20-50 ) post-operatively 

and MCS from  37.58 (range 32– 52 ) pre-operatively to 50.72 (range 20–52 ) post-operatively.
While for conservative group the Harris hip score increased from 67.96 (SD +/-5.41)pre-treatment to 73.98 (SD +/-8.86) 1 
year follow up. While The SF 36 score PCS increased from 35.00 (SD +/-3.64))pre-treatment to 49.75 (SD +/- 3.71)post-
treatment and MCS from 40.56 (SD +/-5.41) pre- treatment to 51.11 (SD +/-5.41) 1 year post- treatment.
The study compared SF 36 score between conservative and operative group. PCS score shows significant difference 
pretreatment and 1 year follow up values however it is not so with MCS values.
Complications in conservative group-Out of 50 hips, 3 hips were converted to total hip replacement due to collapse of femoral 
head which is 6 % collapse rate at the end of one year.
Complications in operative group- 3 hips had discharging wound, for which pus culture and sensitivity was done from site and 
appropriate antibiotic was started following which it was resolved, no debridement or resurgery was required.
Conclusion: As for conservative group treated with oral bisphosphonates we had only 6 % collapse rate of femoral head, the 
study conclude that bisphosphonates are helpful in postponing surgical intervention and retarding the progression of collapse 
in of avascular necrosis of the femoral head, more markedly in stage-I and stage-II disease. Hence The natural history of 
avascular necrosis of the femoral head can be favorably altered by bisphosphonates. For stage III and IV AVN, total hip 
replacement with ceramic on ceramic bearings has good surgical as well as functional outcomes, as evidenced by significant 

improvement in Harris hip scores, VAS score and SF-36 score, with 
significant improvement in post-operative range of motion and mobility. 

Type of study: Prospective case series
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Table 1: Distribu�on of pa�ents with 
respect Ficat Arlet stage of presenta�on

Stage
Number of 

pa�ents

Percentage 

(%)

I 5 5

II 36 36

III 18 18

IV 41 41

Total 100 100
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Harris hip 

Mean SD

Pre Op 50 45.96(32-65) 8.08

6 month 50 65.86(52-92) 8.30 < 0.001

1 year 50 89.39(84-98) 2.89 < 0.001

HHS at
Number of 

pa�ents
p-value

P-value< 0.05 (Significant) paired t-test used
Table 2: Comparison of pre-op and post-op value of Harris hip score of total hip 
replacement pa�ents

Harris hip Number of 

Mean SD

Pre Op 50 67.1 (53-78) 5.41

6 month 50 71.58 (58-85) 6.46 < 0.001

1 year 50 73.98(52-94) 8.86 < 0.001

HHS at
pa�ents

p-value

P-value< 0.05 (Signif icant)  paired t-test used
Table 3: Comparison of pre-op and post-op values of Harris hip score for 
conserva�ve group

Introduction:
There has been variety of management options described for 
avascular necrosis of femoral head with pain relief, mobility, 
and strength as the main goals of treatment. Such procedures 
include non-operative treatments like pharmacological 
treatments which includes bisphosphonates
 [1], statins [2], ilioprost [3], enoxaparin [4], low malecular 
weight heparin [5]. Biophysical treatments include 
hyperbaric oxygen [6], extra corporeal shock wave therapy [7,
 8]. Operative treatment includes joint preserving techniques 
such as core decompression [9, 10, 11], non  vascularized 
bone graft [12], vascularized bone grafts [13, 14], autologous 
bone marrow cell implantation [15, 16] unloading 
osteotomies intertrochanteric or varus osteotomies [17, 18, 
19],  and total hip replacement [20, 21, 22].
Role of oral bisphosphonates for precollapse stage avascular 
necrosis of femoral head cases has been shown by few studies 
[23, 24, 25, 26] .While several studies showed efficacy of total 
hip replacement in postcollapse stage avascular necrosis of 
femoral head cases.
So the aim is to do a single study in which satisfaction and 
functional outcomes of both pre-collapse and post-collapse 
stage of AVN treated with conservative-oral bisphosphonates  
and operative total hip replacement studied simultaneously.

Materials and Methods
During the period extending from June 2015 to December 
2016in prospective study of patients with avascular necrosis 
of head of femur were screened using inclusion and exclusion 
criteria. Patients Above 18 years of age and Idiopathic 

avascular necrosis of femoral head of all stages were included 
while post traumatic, post radiation and post infective AVN 
cases were excluded from the study.Those with Ficat Arlet 
stage 1 and 2 were included in the conservative group while 
stage 3 and 4 who were undergoing total hip replacement with 
ceramic on ceramic prosthesis were included in operative 
group. Approval of the Institutional Review Board was 
obtained prior to the commencement of the study. Informed 
consent wastaken for all the patients who fit in the inclusion 
criteria. Once included, history was taken from the patient, 
and physical examination of the hip was carried out. 
Investigations were done in the form of plain radiographs of 
the pelvis with both hips antero-posterior view, hip lateral 
views. Harris hip score and SF-36 Score and VAS score were 
taken. All avascular necrosis of femoral head patients were 
screened, 50 patients each for the conservative-oral 
bisphosphonates group and 50 operative total hip 
replacement groups were selected. All the 50 patients with 
stage 1 and 2 were treated with oral bisphosphonates 
[alendronate] 70 mg once a week given early in the morning 
on an empty stomach with glass of water. All patients received 
daily 500 mg of calcium and 400–800 IU vitamin D3 (or 
60000 IU once a week). NSAIDs and analgesics were advised 
as per pain tolerance. All patients were advised full weight 
bearing walking. Patients were followed up every 3-6 months 
for one year. At each visit, the Harris hip score, SF 36 and VAS 
score were documented. The study also documented 
NSAID/analgesic requirement, also any side-effects or 
intolerance to bisphosphonates were recorded, if any. X-rays 
were repeated at an interval of 3–6 months. 



Table 4: Comparison of SF 36 scores between conservative and operative group 
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1 year Preop Difference 1 year Pre Difference

Physical ac�vity 87.60 28.36 59.26 78.62 32.81 48.75 0.032

Physical role 

limita�ons
62.00 35.44 26.60 61.46 41.00 20.46 0.999

Physical pain 74.04 34.00 44.22 70.36 44.22 26.14 0.006

General health 76.98 33.42 43.56 72.96 44.70 28.26 0.776

Vitality 70.24 41.20 29.04 72.64 43.80 28.84 0.248

Social ac�vi�es 77.52 44.56 32.46 75.08 47.40 27.68 0.784

Emo�onal role 

limita�ons
71.90 32.56 39.34 68.10 64.64 3.46 0.237

Mental health 77.04 42.38 34.40 72.70 45.12 26.98 0.059

PCS 50.18 30.40 20.38 45.26 35.90 9.56 0.32

MCS 50.72 37.58 13.14 51.11 40.56 10.55 0.755

SF-36 
Surgical Management (n=50) Conserva�ve management (n=50)

p-value

Surgical Technique:
Hypotensive spinal-epidural anesthesia was preferred in 
most of the patients. Patient was placed lateral on the 
operating table. A modified Smith-Peterson approach 
(posterolateral approach) was used for all cases. The skin, 
subcutaneous tissue and fascia lata was cut, muscles were 
dissected and ligated. Once the hip capsule and head was 
exposed, hip is dislocated posteriorly by flexing, adducting 
and internally rotating the hip. The acetabulum is then 
cleared of all its contents. The exposed acetabulum is then 
reamed with serial power reamers of increasing sizes. The 
position of reamer held in 10-20 degrees of anteversion and 
45 degrees inclination to the horizontal. Acetabular reaming 
is said to be complete when there is active subchondral 
bleeding from all sides of acetabulum. Once the reaming is 
done, sizing of acetabulum is performed. The actual 
prosthesis is selected according to the measurement taken 
bysizer, and then inserted into the cavity in 15 degrees of 
anteversion and 45 degrees of inclination to horizontal. One 
or two screws were preferably used to fix the cup. Thorough 
wash was given to clear the femoralcanal. Canal preparation 

was started with handheld reamers. The entry point 
waslateralized to be in contact with inner wall of lateral 
cortex. Serial broaching of the canal was done in 15 degrees of 
anteversion, with broaches of gradually increasing size, 
unless properly fitting stem size was reached. 
Trial prosthesis was then inserted to see the fitting of prosthesis. Trial 
head was used and hip was relocated to check the stability of  hip joint 
and the tension of tissues was evaluated by push-pull method. After 
confirmation of implant sizes femoral stem of proper size is then 
inserted into canal maintaining the anteversion and hammered into 
the canal till satisfactory fit is determined. Ceramic head of proper 
diameter is then inserted and fixed with a punch. Acetabulum is again 
cleared of all its contents and hip is relocated into the acetabular   
cavity. Stability of hip joint and soft tissue tension is again analyzed. 
Limb length discrepancy is also checked at the same time. Thorough 
wash was given with normal saline before closure. Drain tube was 
kept and wound was closed meticulously in layers.
Immediately postoperative X-rays in form of pelvis antero-posterior 
view were taken. Mobilization protocols were given to the patients on 
individualized basis as per the extent of surgery and soft tissue 
dissection

         Sakhrekar R et al



* Signi�cant; p-value < 0.05 (Unpaired t-test used) 
Table5:Comparison of SF 36 scores between conservative and operative group with mean standard deviation and P value

Mean SD Mean SD

Physical ac�vity 59.24 14.73 48.8 20.06 0.004

Physical role limita�ons 26.56 58.17 -9 64.44 0.005

Physical pain 39.98 12.47 34.14 15.07 0.037

General health 43.56 20.48 31.28 18.65 0.002

Vitality 29.04 15.47 28.84 13.36 0.945

Social ac�vi�es 32.96 14.31 30.68 7.74 0.325

Emo�onal role limita�ons 39.34 49.26 3.46 47.04 0

Mental health 34.46 15.18 27.58 12.14 0.014

PCS 19.78 6.41 13.66 6.35 0

MCS 13.14 8.96 10.55 8.16 0.134

Surgical management (n=50) Conserva�ve management (n=50)
SF-36 score parameter p-value
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Results:
Patients were followed for a period of 12±2 months (11 to 19 
months); no patients were loss to follow up.
Complications: For conservative group, of the 50 patients treated 
with oral bisphosphonates three hips were converted to arthroplasty 
due to collapse which is 6 % at the end of one year.
While for operative group, there were three cases having discharging 
wound, pus culture and sensitivity was done from site and 
appropriate antibiotic was started following which it was resolved, no 
debridement or re-surgery was required

Discussion:
All patients in study were satisfied with their treatment correlating 
objective clinical outcomes over a short to mid-term follow up 
period. This satisfaction positively correlated with the SF 36 and 
Harris hip score. Apart from the patient’s clinical and functional 
outcome, the subjective satisfaction following  treatment is crucial 
for determining the overall post-treatment outcome. In stages I and II 
and early stage III of AVN bisphosphonates work by decreasing pain 
and disability within few weeks, and also retards progressive bone 
collapse. It thus seems to favorably alter the natural history of AVN. 
Another study has shown 20% patients undergoing surgery at average 
37 months follow-up [27]. For this study conversion to arthroplasty 
might increase at end of three years [24]. Pain relief is probably the 
result of decreased bone edema. Range of motion showed 
improvement initially, possibly by reduction of bone edema and joint 
effusion. Radiologically, the disease did progress but not 
significantly. 
The study compared SF 36 score between conservative and operative 
group. PCS score shows significant difference pretreatment and 1 
year follow up values however it is not so with MCS values.
The need of THA is increasing rapidly particularly in younger and 
more active patients, in whom orthopedic surgeons are more 
concerned about the longevity of arthroplasty [28, 29, 30]. There are 
several strengths in our study. First, drawing patients from a single 
center for both conservative and operative groups helps to correlate 
the subjective and objective satisfaction along with SF 36 and Harris 
hip scores. Second, a large volume of younger patients between 10-50 
age groups were treated and followed. However, the short duration of 

follow up and small group of patients are the limitations to  this study.

Summary and Conclusion:
We conclude that  bisphosphonates are helpful  in postponing 
surgical intervention and retarding the progression of collapse in 
prolapse stage of avascular necrosis of the femoral head, but more 
marked in stage-I and stage-II disease. Hence the natural history of 
avascular necrosis of the femoral head can be favourably altered by 
bisphosphonates. For stage III and IV AVN, total hip replacement 
with ceramic on ceramic bearings has good surgical as well as 
functional outcomes, as evidenced by significant improvement in 
Harris hip scores, VAS score and SF-36 score, with significant 
improvement in post-operative range of motion and mobility
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