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Abstract

Original Research Article

Background: Osteonecrosis is a condition caused by a temporary or permanent loss of blood flow to the bone. Data
regarding the incidence and prevalence of AVN hip in Indian scenario is not clear, studies which are of recent origin
estimate the prevalence or presence of disease based on North Indian population as having more males involved than
females without any clear picture regarding the prevalence in general population. Study was planned to get a clear
picture in the hospital settings as to what can be the possible causes of AVN hip and treatment being given to such cases.
Material and methods: Hospital based study on patients coming to the Orthopedics OPD of Dr. Hardas Singh
Orthopedic hospital and superspeciality research centre was conducted from June 2018-June 2020. Data was collected
for willing patients and analyzed using SPSS version 20.0. Results: 139 Males were affected mostly out of 158 patients,
the common reasons behind the cause of AVN hip were Chronic diseases, Idiopathic reasons and Smoking. Treatment in
form of Surgery was refused by 43 individuals while 115 patients were upon and core decompression, vascularized
fibular bone graft and total hip replacement was the commonest option given. Conclusion: More research is needed on
this topic and patient education is needed to make them seek early medical care.
Keywords: Osteonecrosis, AVN hip, Orthopedics, patients, Surgery.
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ABBREVIATION
AVN-avascular necrosis of hip
THR-total hip replacement
HHS- harris hip score
ARCO- Association Research Circulation Osseous
ONFH-osteonecrosis of femur head

INTRODUCTION
Osteonecrosis is a condition caused by a
temporary or permanent loss of blood flow to the bone.
Blood transports the bones with vital nutrients and
oxygen [1].
The bone tissues (osteo) start breaking down
(necrosis) when the blood flow is disrupted. This can
weaken the bone and result in its breakdown eventually.
If this happens near a joint, it may cause the surface of
the joint to collapse, leading to pain and inflammation
(arthritis) [2].

Avascular necrosis or 'AVN', 'aseptic necrosis'
and 'ischemic bone necrosis' are often referred to as
osteonecrosis [3].
AVN most of the time It occurs in the hip joint
(femoral head) but can also occur in other anatomical
locations (e.g. elbow, knee, and ankle). The incidence of
ON in the sample population in the United Kingdom
between 1989 and 2003 was between 1.4 and 3.0 per 100
000. The hip joint was mainly involved, accounting for
75.9% of cases [4].
Epidemiological data have been identified in
the United States pegging the prevalence of Avascular
Necrosis hip in the general population around 300000 to
600000 cases in early 2000s.The onset of the disease
remains stable and stable. About 10000 to 20000 new
cases each year [5].
These values are comparable to those in other
countries as well .Analysis of the Japanese population
shows an occurrence Rate of 1.9 per 100 000 [6].
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The average age of the affected population
patients are 47 years of age and the ratio of male to
female is 3:1. In the Canadian, Swedish and Australian
registries it has been shown that Avascular Necrosis of
Hip accounts for around 2.8% percent of the primary
overall hip replacements [7].
Early diagnosis is also important, since it
ultimately affects young people and the middle-aged
generation, and because of the progression it is seen in
the collapse of the femoral head. Up to 80 per cent of
patients are left untreated [8].
In addition, if this is not the case the disease
will affect both hips in between 40% and 70% of cases as
based on published evidence [9].
Till date, data regarding the incidence and
prevalence of AVN hip in Indian scenario is not clear,
studies which are of recent origin estimate the
prevalence or presence of disease based on North Indian
population as having more males involved than females
without any clear picture regarding the prevalence in
general population [10].
Traditionally with the available the etiology has
been declared to be multifactorial including a genetic
predilection and due to some risk factors. They have
been unanimously named as chronic corticosteroid
administration, chronic alcohol drinking, smoking,
chronic diseases like kidney disease, various forms of
leading hemoglobinopathies to anemias, inflammatory
diseases, hypertension, gout and transplantation
rejection [11].
Treatment of AVN Hip depends on the extent
of injury involved and are usually non operative like
restricted weight bearing, using pharmacological agents
like lipid-lowering drugs, anticoagulants, vasodilators,
and bisphosphonates. While the operative options
involve various processes like core decompression best
used for Grade 1 and Grade 2 AVN hip and newer
modalities which include vascularized free-fibula
grafting , total hip resurfacing and the total hip
arthroplasty which is most effective in reducing pain and
preferable for young patients [12, 13].
Data regarding the prevalence or various
etiologies for the cause of Avascular necrosis of hip joint
(AVN Hip) in various states remains a distant goal given
the current paucity of data and research in India. We
expect a preliminary data analysis based on patient
register will give us an idea about the possible extent of
disease prevalence in the state of Punjab along with
giving a further direction to understand the disease better
in the population of Punjab which is tribal predominant
and usually is afflicted with hemoglobinopathies like
Sickle cell anemia and Thalassemia. The objectives
ascertained were 1) To detail the epidemiological profile

of the patients coming with AVN Hip 2) To detail out the
various etiologies of AVN Hip in the patients studied 3)
To enumerate the various treatment given to the patients
[14].

METHODS
After obtaining the permission from
Institutional Ethical Committee this study on patients
records over a period of last one year was initiated.
Willing patients who participated in the study were
followed up to week without relevant details as to their
habits or presence of diseases etc. Study period was for
two years June 2018-June 2020.
A total of 158 participants were asked various
relevant probing questions based on the structured
questionnaire designed in the department of Orthopedics
in Dr. Hardas Singh orthopedic Hospital.
Harris Hip Score (HHS) was done to evaluate
the functionality of the hip joint along with various
clinical, radiological and physical examination to
ascertain the diagnosis and other necessary relevant
things. CT scans and MRIs were performed as per
standard protocol accepted over the globe, the revised
criteria proposed by Research Committee on Idiopathic
Osteo Necrosis Femoral Head in Japan, while ARCO
(Association Research Circulation Osseous) was used to
stage the extent of disease [15, 16].
All patients diagnosed as AVN Hip with
traumatic and non-traumatic etiologies were included in
the study. Participants were asked about smoking, diet,
personal family history, usage of drug for more than six
months regularly and associated systemic disease.
Detailed information on the level and length of alcohol
intake has been reported in patients with a history of
alcoholism. For steroids, correct information was
collected on the indication, regimen, dose, and adverse
effect or complications.
Information of injury, length of the injury to the
operation / intervention, surgery and assessment
methods of ONFH were collected in posttraumatic
conditions. Routine laboratory tests such as complete
blood count, renal function test, liver function test, lipid
profile and coagulation profile (such as prothrombin
time, clotting time, and partial thromboplastin activation
time) were performed for all patients. Patients without
any confirmed association of disease leading to AVN
Hip were labelled as idiopathic.
There were 158 participants and 296 hip joints
affected (138 bilateral and 20 unilateral) 115 patients
were treated with surgical methods while 43 patients
refused to be treated surgically. Rest were managed with
pharmacological agents.
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distribution to be of statistical significance, while that
with religion was found to be also significant
.Association of gender with residents and socioeconomic
status were not statistically significant.

DATA ANALYSIS
All data were recorded on MS excel sheets
which were later analyzed using SPSS version 20.0.
Qualitative data were expressed using the measures of
central tendency while measures of association like Chi
square tests or Man Whitney test for skewed data were
used. Normalcy of data distribution for various variables
were checked using Kolmogorov-Smirnov Test of
Normality. Categorical values were described as
frequencies and proportions. Statistical significance was
determined after two tail tests and if the p value was <.05
it was considered to be of statistical significance.

Majority of the participants were from urban
area and above poverty line (Table-1) 138 patients had a
bilateral hip AVN, we evaluated the Harris Hip Score
and various etiologies which could have caused the AVN
hip. Chronic diseases like renal failure , hypertension
and diabetes, smoking and idiopathic onset of AVN hip
were the major reasons in our study findings and were
statistically significant when chi square tests were
applied to measure the association (Table-2). In our
study we also found that the Sides involved, Harris Hip
score and ACRO staging were associated with statistical
significance with the treatment modalities (Table-3). On
applying the chi square test among the various surgical
options chosen and ACRO staging we found that this
was of high statistical significance (Table-4). In our
study majority were offered Core decompression and
vascularized free fibular graft.

RESULTS
Out of 158 patients we had 138 patients with
both sides of hip involved while 20 had unilateral hip
involved. A total of 296 hips were afflicted. 229 Hips
were surgically treated while 67 hips were given the
treatment with pharmacological agents.
We met with 40 refusals for surgical treatment.
We had more male in our study 88% while only 19
females. The age group involved had a wide range of
18-79 years with mean age 51.945 years.

The mean HHS in unilateral ONFH was 74.97 ±
14.35. With majority of cases falling in the category of
70-79 followed by category of <70, both constituting
around 74%.

A chi square test of association after checking
the normalcy of data shows the gender and age

Table-1: Table describing in detail the association with age, socio economic status, religion, and residence with gender

Age in Years

18-25
26-40
41-54
55-65
66-79

Religion

Hindu
Muslim
Christian
Others

Residence

Urban
Rural

SES

APL
BPL

Total

Gender
Male
12
7.6%
17
10.8%
46
29.1%
44
27.8%
20
12.7%
56
33.0%
44
28.4%
21
18.3%
18
11.0%
54
34.2%
85
53.8%
90
57.0%
49
31.0%
139
88.0%

Female
1
.6%
2
1.3%
8
5.1%
1
.6%
7
4.4%
1
.9%
12
8.3%
0
0.0%
6
0.0%
8
5.1%
11
7.0%
14
8.9%
5
3.2%
19
12.0%
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Total

p value

13
8.2%
19
12.0%
54
34.2%
45
28.5%
27
17.1%
57
33.9%
65
36.7%
21
18.3%
24
11.0%
62
39.2%
96
60.8%
104
65.8%
54
34.2%
158
100.0%

0.046

0.003

0.785

0.441
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Table-2: An association between Harris Hip Score, ACRO Staging, and Side Involved with Various Aetiologies

Table-3: An association with Side involved, Harris Hip Score and ACRO staging was checked with Treatment modalities
employed
Treatment Given
Total
p value
Pharmacological Surgical
Side Involved
Right
14
0
14
0.001
8.9%
0.0%
8.9%
Left
5
1
6
3.2%
.6%
3.8%
B/L
24
114
138
15.2%
72.2%
87.3%
Harris Hip Score <70
23
35
58
0.017
14.6%
22.2%
36.7%
70-79
14
48
62
8.9%
30.4%
39.2%
80-89
6
19
25
3.8%
12.0%
15.8%
>90
0
13
13
0.0%
8.2%
8.2%
ACRO Staging
Stage 1 12
30
42
0.015
7.6%
19.0%
26.6%
Stage 2 13
15
28
8.2%
9.5%
17.7%
Stage 3 17
51
68
10.8%
32.3%
43.0%
Stage 4 1
19
20
.6%
12.0%
12.7%
Total
43
115
158
27.2%
72.8%
100.0%

ACRO Staging

Total

Table-4: Association with Surgical Methods employed and ACRO staging
Surgical Method
Core
Vascularized free Total Hip Replacement
decompression Fibular Graft
Stage 1
16
14
0
13.9%
12.2%
0.0%
Stage 2
4
9
2
3.5%
7.8%
1.7%
Stage 3
26
22
3
22.6%
19.1%
2.6%
Stage 4
0
15
4
0.0%
13.0%
3.5%
46
60
9
40.0%
52.2%
7.8%
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Total

p value

30
26.1%
15
13.0%
51
44.3%
19
16.5%
115
100.0%

0.001
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Fig-1: X ray Pelvis Antero Posterior view, steroid induced B/L AVN femoral head /hip

DISCUSSION
Indian evidence regarding the prevalence of
AVN Hip is negligible. In the united states owing to
better registries more than 20,000 new cases are
diagnosed annually [17].
Few studies are hospital based and have sample
sizes less than 300 patients. Evidence from the Japanese
researchers put the mean age around 40 in male while
around 30 in females. Evidence from Korean data puts
the age on slightly higher side around 50s, while studies
from china puts the mean age to be 48 years [18].
In our study the mean age was 51.94 years
which is older than the earlier reported evidence from
India.
Its seen that in Asian population the older males
are more often ailing from AVN Hip. Like above
mentioned studies our study too had more males (88%).
No clear reasons for this can be ascertained unless more
research is done on this regards.
We observed 87% B/L involvement of hip joint
whereas earlier studies reported have shown more pre
ponderous of B/L hip but not having more than 80%
involvement. One reason might be the fact that most kept
ignoring the pain till both hips were involved with AVN
Hip [19].
Studies from Japan, China and Korea have had
B/L involvement in 67-75% cases. Consumption of
alcohol (20%–40%), corticosteroid therapy (35%–40%)
and idiopathy (20%–40%) are among the various causes
of AVN Hip widespread in the United States.

In Japan, corticosteroid was the most common
cause of ONFH (51%), followed by chronic
consumption of alcohol (31%).
The key risk factor for the occurrence of
avascular necrosis of the femoral head is trauma in
England.
In North Indian people in 37.3% of the patients
with AVN Hip, accompanied by chronic consumption of
alcohol (20.1%), trauma (15.3%) and and miscellaneous
conditions were found. There was no identifiable danger
in 21.3% of patients.
In our study we found idiopathic origin,
smoking, chronic diseases including renal disease owing
to diabetes and hypertension to be more common causes.
ARCO’s international classification and HHS
scoring were used to evaluate the extent of damage and
stage of disease progression. This is in accordance with
other studies done in India. In earlier studies they did
found strong association with both these like we found in
our study. In our study we had majority of patients with
ACRO grading 3 (43%) which shows the extent of
damage they do before seeking medical care. HHS
scoring too show similar story [20].
Treatment modality most commonly offered
were either bone decompression or vascularized free
fibular graft. We had refusals to surgical treatment which
has been reported by earlier Indian studies too we didn’t
evaluated the post treatment outcomes in this study.

CONCLUSION
We can say that Idiopathic reasons coupled
with chronic diseases and smoking were the more
common reasons for patients coming with AVN Hip in
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our study population . Surgery is not readily acceptable
to patients and more education needs to be done for them
to understand when to seek early medical care.
11.
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