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Executive Summary

Disclaimer

Hip replacements have become very common today. A prospective hip replace-
ment patient is privy to a sea of information regarding orthopedic surgeons and 
surgery options before going under the knife. A lesser known fact, however, is 
why so many hips get replaced in the first place. The Indian Society of Hip and 
Knee Surgeons reported in 2019 that nearly 50% of all hip replacements are 
caused due to Avascular Necrosis.1 

Avascular Necrosis (AVN) also called as osteonecrosis, is the slow death of bone 
tissue that occurs due to compromised blood supply. Tiny bone fractures lead to 
loss of biomechanical strength and compromises the structural and functional 
integrity of the joint. Gradual bone deterioration under continuous mechanical 
pressure ultimately collapses the joint. Today AVN is a prevalent disease in India 
but there is still a lack of understanding regarding current treatments for AVN 
and their efficacies. 

This white paper is based on the findings from a survey designed for orthopedic 
doctors to determine demographics and etiology of AVN patients, treatment pref-
erences and associated outcomes. It summarizes the survey results, discusses 
key findings and highlights the need for a change of perception in the view of 
orthopedic doctors who treat patients suffering with AVN.

The information included in this white paper is provided for information purposes only and it is not intended to constitute professional advice 
or replace consultation with a qualified medical practitioner. The information should not be treated as comprehensive and does not intend to 
provide diagnosis, treatment or any medical advice.

Copyright Statement

All the contents herein are the property of Regrow Biosciences Private Limited and protected by the Indian Copyrights and other applicable laws. 
Any unauthorised copying, distribution or translation will constitute an infringement of copyright and other applicable laws. Regrow Biosciences 
Private limited trusts that this  has been instructive and encourages the patient to consult with his or her orthopaedic physician or specialist 
regarding the OSSGROW® Bone Cell Therapy and its suitability. All cited trademarks are the property of their respective owners.
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Treatment Scenario
There is no standard-of-care available for the 
treatment of AVN globally.2 However, several 
non-surgical and surgical remedies are being 
prescribed to AVN patients. Bisphosphonates 
such as alendronate or zoledronic acid are
conservative measures used to manage the 
disease symptoms. It reduces the rate of bone 
resorption (osteoclast activity) which eventually 
prevents or delays the collapse of the hip joint.3

 
Core decompression is a widely practiced
surgical treatment that aims to decompress the 
pressure built up in the bone by drilling. The 
restored blood supply releases the intraosseous 
pressure which manages the disease by
stopping further bone degeneration.4 

Various other conservative and surgical
treatment options have been described in
literature, but the procedures and outcomes are 
variable. It is also important to highlight that 
treatment outcomes differ with the grade of 
disease at the time of treatment. 

It is alarming that for a disease that is so
prevalent, there is no effective treatment that 
cures the patient. The ideal treatment goal for 
AVN is to provide pain relief in the affected joint, 
cease disease progression, prevent joint 
collapse, preserve the joint and regain joint 
movement. To that end, it is necessary to under-
stand the major causes of the disease, the 
failure of current treatments to cease disease
progression and the need for new therapies.

Figure 1 – Percentage of type of institution where the orthope-
dic doctors practiced

The information was collated, and results are 
summarized in this white paper. The paper 
covers the opinions of doctors on current treat-
ments and their likelihood to accept and try 
newer treatments that are understood to be 
curative. 

130 orthopedic doctors who treated AVN 
patients responded to the survey that could be 
accessed through an online link (via Survey-
Monkey) from 19th August 2019 to 31st

December 2019. Figure 1 shows that 44% of 
doctors practiced in corporate hospitals and 
32% practiced in private clinics. Around 60% of 
doctors were in clinical practice for more than 
10 years. Remaining 40% doctors had an aver-
age clinical practice of 5 years. 
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What did we survey? 
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• Patient demographics
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• Stages of disease and associated treatment
    options
• Expectations of current treatment outcomes
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What did we survey? 
We collected information regarding patient demographics, etiology of AVN, stages of disease and 
associated treatment options and, expectations of current treatment outcomes. The information was 
collated, and results are summarized in this white paper. The paper covers the opinions of doctors 
on current treatments and their likelihood to accept and try newer treatments that are understood 
to be curative.  
 
Patient Demographics 
 83.2 % doctors chose patients in the age group 20 to 40 years. Majority of people affected with 

AVN are in their youth and in the risk of being disabled. Literature on AVN patients also cite 
the affected age group of patients from 20 to 40 years. 5  Considering that a young patient will 
eventually suffer from a collapsed hip that will heavily impact his quality-of-life, it is 
imperative to preserve the affected hip using curative treatments. 

 More than 90% responders had treated male patients than female patients. Almost all patients 
suffered from AVN in the hip joint and only less than 1% patients had AVN in the shoulder 
joint. 
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 Patients with bilateral AVN were more than twice (68.70%) as much as patients unilateral 
AVN (31.30%). Quite often, the grades of AVN in both the hip joints are different at the time 
of diagnosis. 

 Majority of doctors barely treated any patient in Grade I AVN. Most of the patients had Grades 
II, Grades III and Grade IV AVN at the time of diagnosis. Amongst them, patients in grade II 
were the largest followed by equal numbers in Grades in III and IV. It is evident that Grade I 
AVN is asymptomatic and patients are usually not aware of the disease at this stage. Symptoms 
start to appear from Stage II especially severe pain in the affected hip and groin that spreads to 
the knee.  

 
 
Symptoms and Diagnosis 
Figure 2 shows response of doctors to most common symptoms seen in AVN patients. As seen in 
the Figure 2, 90% of doctors chose pain in the hip joint as the most common symptom seen in 
AVN patients followed by a limp while walking (62.60%). This was followed by limited range of 
motion (54.96%) and inability to sit cross-legged (48.09%).  

 
Nearly 60% doctors diagnosed patients using both X- ray and MRI and 25% doctors with only 
MRI. Less than 10% doctors used X-ray, MRI and CT-Scan and 7% doctors used only X-ray. MRI 
is the most preferred diagnostic tool due to high sensitivity and specific to detect lesions and hip 
pathology. 6,7 

 

 
 

Figure 2 – Common symptoms seen in AVN patients reported by orthopedic doctors 
 
Etiology of AVN  
Major causes of AVN from literature are alcohol abuse, steroid abuse, trauma. Many cases of 
idiopathic AVN have also been reported.   
Figure 3 shows the doctor response to the most common cause of AVN patients. In the Figure 3, 
74% doctors reported that the number of patients due to trauma are very less than 25%. Majority 
of doctors reported highest number of patients (75% to 100%) were affected with idiopathic AVN. 
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Nearly 60% doctors diagnosed patients using 
both X- ray and MRI and 25% doctors with only 
MRI. Less than 10% doctors used X-ray, MRI and 
CT-Scan and 7% doctors used only X-ray. MRI is 
the most preferred diagnostic tool due to high 
sensitivity and specific to detect lesions and hip 
pathology.6,7

Figure 2 – Common symptoms seen in AVN patients reported 
by orthopedic doctors

Patient Demographics

Symptoms and Diagnosis

More than 80% doctors treated patients with 
AVN in the age group 20 to 40 years. Majori-
ty of patients affected with AVN are in their 
youth and in the risk of being disabled. Liter-
ature on AVN patients also cite the affected 
age group of patients from 20 to 40 years.5 
Considering that a young patient will
eventually suffer from a collapsed hip that 
will heavily impact his quality-of-life, it is 
imperative to preserve the affected hip using 
curative treatments.

More than 90% responders had treated 
male patients than female patients. Almost 
all patients suffered from AVN in the hip joint 
and only less than 1% patients had AVN in 
the shoulder joint.

Patients with bilateral AVN were more than 
twice (68.70%) as much as patients with 
unilateral AVN (31.30%). Quite often, the 
grades of AVN in both the hip joints are 
different at the time of diagnosis.

Majority of doctors barely treated any patient 
in Grade I AVN. Most of the patients had 
Grade II, Grade III and Grade IV AVN at the 
time of diagnosis. Amongst them, patients in 
Grade II were the largest followed by near 
equal numbers in Grades in III and IV, 
respectively. It is evident that Grade I AVN is 
asymptomatic and patients are usually not 
aware of the disease at this stage. Symp-
toms start to appear from Stage II especially 
severe pain in the affected hip and groin that 
spreads to the knee.

Figure 2 shows response of doctors to most 
common symptoms seen in AVN patients. As 
seen in the Figure 2, 90% of doctors chose 
pain in the hip joint as the most common 
symptom seen in AVN patients followed by a 
limp while walking (62.60%). This was 
followed by limited range of motion 
(54.96%) and inability to sit cross-legged 
(48.09%). 

•

•

•

•
Etiology of AVN

Major causes of AVN from literature are alcohol 
abuse, steroid abuse, trauma. Many cases of 
idiopathic AVN have also been reported.
  
Figure 3 shows the doctor response to common 
causes of AVN in patients. In the Figure 3, 74% 
doctors reported that the number of patients 
due to trauma are less than 25%. Majority of 
doctors reported highest number of patients 
(75% to 100%) were affected with
idiopathic AVN. Number of patients reported to 
be affected by AVN due to steroids was 5% 
more that those due to alcohol.

Amongst patients with a pre-existing illness that 
led to AVN, sickle cell anemia was the number 
one disease followed by diabetes and systemic 
lupus. 
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femoral head. By survival analysis, there was no significant difference in the time to collapse 
between the two groups. The study concluded that core decompression is of no greater value than 
conservative management in preventing collapse in early osteonecrosis of the femoral head [9]. 

Figure 5 – Doctor responses to different treatment options depending on the Grade of AVN 
 

 

 
 

 
 

Figure 6 – Doctor responses to different outcomes of core decompression 
 
Opinion and expectations of new treatments for AVN 
Figure 7 shows the doctor responses to accept newer treatments to cure AVN. Nearly 80% doctors 
are very open and willing to try new biological treatments like autologous osteoblasts for the 
treatment of AVN.  
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Figure 4 – Doctor responses to different treatment options depending on the Grade of AVN 
 
Treatment outcomes of current standard-of-care 
Figure 5 shows the percentage doctor response to percentage success in core decompression. 
Nearly 60% doctors believe that core decompression -which is the most common choice of 
treatment used today- has a success of up to 50%.  
 
Figure 6 shows doctor responses to different expectations from core decompression as a treatment 
for AVN. Nearly 88% of the doctors believe that the clinical outcomes from core decompression 
are very unpredictable and does not benefit the patient in the long term. Nearly 44% doctors expect 
core decompression to render no clinically significant benefits or a short-term outcome as a 
treatment for AVN.  
 
Literature on core decompression clinical outcomes in patients with AVN also cite limited positive 
outcomes. Hopson et al. performed 21 core decompressions in 17 patients who had stage-I or II 
ischemic necrosis of the femoral head. After a mean length of follow-up of 39 months, healing 
was evident in 8 hips (40 per cent). All twelve hips required additional surgical treatment; the 
average length of time before the additional treatment was required was 9.2 months. The study 
concluded that given the relatively poor long-term results and the considerable morbidity that was 
associated with core decompression, this treatment cannot be recommended [8]. 
 
Koo et al. performed a randomized trial on 37 hips (33 patients) with early-stage avascular 
necrosis. 18 hips were randomly assigned to a core-decompression group and 19 to a 
conservatively treated group. At a minimum follow-up of 24 months, 14 of the 18 core-
decompressed hips (78%) and 15 of the 19 non-operated hips (79%) developed collapse of the 
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Grade of AVN 
Majority of doctors reported that barely one patient was treated in Grade I AVN. Amongst Grades 
II, III and IV AVN, nearly 90% of doctors treated patients in Grade II. This was followed by 
patients in Grade III (89%) and then Grade IV (85%).  
 
Choice of treatment on the basis of Grade of AVN 
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 Patients with bilateral AVN were more than twice (68.70%) as much as patients unilateral 
AVN (31.30%). Quite often, the grades of AVN in both the hip joints are different at the time 
of diagnosis. 

 Majority of doctors barely treated any patient in Grade I AVN. Most of the patients had Grades 
II, Grades III and Grade IV AVN at the time of diagnosis. Amongst them, patients in grade II 
were the largest followed by equal numbers in Grades in III and IV. It is evident that Grade I 
AVN is asymptomatic and patients are usually not aware of the disease at this stage. Symptoms 
start to appear from Stage II especially severe pain in the affected hip and groin that spreads to 
the knee.  
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Figure 3 – Common causes of AVN in patients reported by 
orthopedic doctors

Majority of doctors reported that barely one 
patient was treated in Grade I AVN. Amongst 
Grades II, III and IV AVN, nearly 90% of doctors 
treated patients in Grade II. This was followed by 
patients in Grade III (89%) and then Grade IV 
(85%). 

Figure 4 – Choice of treatment of doctors depending on the 
Grade of AVN 

Figure 4 shows the doctor response to the
treatment of choice depending on the Grade of 
AVN at the time of diagnosis. As in the Figure 4, 
nearly 50% of doctors opted for administration 
of bisphosphonates for Grade I AVN followed by 
core decompression for Grade II AVN.

84.73% of doctors chose core decompression 
for Grade II pre-collapse stage AVN.

Nearly 60% doctors opted for partial or total hip 
replacement for a Grade III collapsed and 
flattened hip joint.

It can be seen that the most widely preferred 
and used treatment of choice by doctors is core 
decompression for early Grades I and II for AVN.

Majority of doctors (80%) performed between 
10 to 20 core decompression surgeries every 
year. Nearly 40% of the doctors performed 
between 20 to 30 hip replacement surgeries 
per year.  

Current treatments and their
outcomes

Figure 5 shows the percentage of doctor 
response to percentage success in core decom-
pression. Nearly 60% doctors believe that core
decompression -which is the most common 
choice of treatment used today- has a success 
of upto 50%. 

Figure 6 shows doctor responses to different 
expectations from core decompression as a 
treatment for AVN. Nearly 88% of the doctors 
believe that the clinical outcomes from core 
decompression are very unpredictable and 
does not benefit the patient in the long term. 
Nearly 22.14% doctors expect core decompres-
sion to render no clinically significant benefits 
or a short-term outcome as a treatment for AVN. 

Literature on core decompression clinical 
outcomes in patients with AVN also cite limited 
positive outcomes. Hopson et al. performed 21 
core decompressions in 17 patients who had 
stage-I or II ischemic necrosis of the femoral 
head. After a mean length of follow-up of 39 
months, healing was evident in only 8 hips (40 
per cent). All twelve hips required additional 
surgical treatment; the average length of time 
before the additional treatment was required 
was 9.2 months. The study concluded that 
given the relatively poor long-term results and 
the considerable morbidity that was associated 
with core decompression, this treatment cannot 
be recommended 8.

5ORTHOBIOLOGICS® : Tackling Avascular Necrosis - The Silent Bone Killer

%
 R

es
po

ns
e



From figure 8, more than 60% doctors expect newer treatments to give pain relief within 2 to 4 
months, cease disease progression, delay the need for surgery or hip replacement for nearly 10 
years.  
 

 
 

Figure 7 – Doctor responses to different outcomes of core decompression 
 
 

 
 

Figure 8 – Doctor responses to expectation of different outcomes from biological treatments 
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femoral head. By survival analysis, there was no significant difference in the time to collapse 
between the two groups. The study concluded that core decompression is of no greater value than 
conservative management in preventing collapse in early osteonecrosis of the femoral head [9]. 
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Figure 6 – Doctor responses to different outcomes of core decompression 
 
Opinion and expectations of new treatments for AVN 
Figure 7 shows the doctor responses to accept newer treatments to cure AVN. Nearly 80% doctors 
are very open and willing to try new biological treatments like autologous osteoblasts for the 
treatment of AVN.  
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From Figure 8, more than 60% doctors expect 
newer treatments to give pain relief within 2 to 4 
months, cease disease progression, delay the 
need for surgery or hip replacement for nearly 
10 years.

OSSGROW® - adult live cultured autologous 
osteoblasts is a biological bone cell therapy that 
allows regeneration of new bone. The procedure 
is designed in a three-pronged manner to 
address the root cause of AVN and preserve the 
affected joint. The process involves restoring 
blood supply by core decompression, curettage 
of dead bone to allow space for new bone 
formation and implantation of autologous 
osteoblasts that regenerates new bone at the 
defect site.  

Formation of new bone is key to restore the 
structural and biomechanical properties of the 
affected joint which prevents hip collapse and 
need for hip replacement. Preservation of the 
femoral head restores quality-of-life and the 
patient can resume daily physical activities

Opinion and expectations of
new treatments for AVN

Figure 7 shows the doctor responses to accept 
newer treatments to cure AVN. Nearly 80%
doctors are very open and willing to try new 
biological treatments like autologous
osteoblasts for the treatment of AVN.

Figure 8 – Doctor responses to expectation of different 
outcomes from biological treatments

Figure 7 – Doctor responses to different outcomes of new 
treatments

6

Koo et al. performed a randomized trial on 37 
hips (33 patients) with early-stage avascular 
necrosis. 18 hips were randomly assigned to a 
core-decompression group and 19 to a
conservatively treated group. At a minimum 
follow-up of 24 months, 14 of the 18 core
decompressed hips (78%) and 15 of the 19 
non-operated hips (79%) developed collapse of 
the femoral head. By survival analysis, there 
was no significant difference in the time to 
collapse between the two groups. The study 
concluded that core decompression is of no 
greater value than conservative management in 
preventing collapse in early osteonecrosis of the 
femoral head 9.

Figure 5 – Doctor responses to different treatment outcomes 
depending on the Grade of AVN

Figure 6 – Doctor responses to different outcomes of core 
decompression 
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From figure 8, more than 60% doctors expect newer treatments to give pain relief within 2 to 4 
months, cease disease progression, delay the need for surgery or hip replacement for nearly 10 
years.  
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Conclusion 
AVN is a common disease affecting people in India, especially males. There exists no satisfactory 
treatment for AVN today as current remedies do not efficiently cure the patient. Core decompression 
has been the most widely used treatment according to the doctors who participated in this survey. 
Orthopedics treating AVN patients today do not expect satisfactory results from this treatment.
Doctors expect newer treatments which are biological in nature to address the underlying disease 
pathology and offer better efficacies. Doctors are also willing to try newer treatments expected to 
have longer efficacy outcomes and that eventually eliminate the need of surgery for the patients 
suffering from AVN. 
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