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Abstract

Background: Osteonecrosis of the femoral head is likely to be a complex of diseases rather than a single entity. In sub-
Saharan Africa, epidemiological studies on the subject are uncommon.

Objectives: To determine hip function, radiographic severity and other characteristics of patients with osteonecrosis
of the femoral head (ONFH) at presentation in a sub-Saharan Africa population

Methods: A combined prospective clinical survey and retrospective chart review of patients was done.

Results: Fifty hips in 44 patients were studied (29 retrospectively and 15 prospectively). The prevalence of ONFH was
1.6%. The mean age was 24.8+13.2 years. The lesion was unilateral in 86.4% and bilateral in 13.6% of the hips. Sickle
Cell Disease (SCD) occurred in 43.2%, sickle cell trait in 13.6%, and 20.5% of cases were idiopathic. Overall, 12% of
affected hips were presented early, and all the hips were painful at presentation. Of the 18 hips studied prospectively,
72.2% had necrosis >30% and >30% subchondral collapse in 61.1%. The mean combined necrotic angle was moderate
size, 1970429.7°¢ and 177.201£69.4° for the right and left hips, respectively (p = 0.8). The mean WOMAC scores were 37.2
117.4 for function, 10.2+4.3 for pain and 4.242.7 for stiffness.

Conclusion: Patients with osteonecrosis of the femoral head tended to be young adults and those with SCD. The
majority present with large-sized osteonecrosis and subchondral collapse but moderate hip pain and stiffness.

Keywords: Avascular necrosis, Femoral head, Hip pain, Sickle Cell Disease, Subchondral collapse, WOMAC score.

Introduction hip joint. Although avascular osteonecrosis
occurs in other sites, such as the head of the

Osteonecrosis of the head of the femur (ONHF) humerus and the medial condyle of the femur,

or osteonecrosis of the femoral head (ONFH) the femoral head is the most common site of

develops when blood supply to the femur head is occurrence.

interrupted. The resulting ischaemia leads to

focal necrosis and later depression or collapse of ONFH is also referred to as aseptic necrosis and

the head of the femur. The damage to the head of avascular necrosis (AVN). It is a common hip

the femur ultimately leads to osteoarthritis of the condition worldwide, associated with several
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possible causes. Some of the aetiological factors
include trauma, haemoglobinopathies such as
sickle cell disease (SCD), steroid use, alcohol
abuse, smoking, connective tissue diseases such
as systemic lupus erythematosus (SLE), diabetes
mellitus,  hyperlipidaemia,  fat  embolus
syndrome, coagulopathy, impaired fibrinolysis,
gout, vasculitis, HIV infection, Gaucher's disease,
pancreatitis, cancer chemotherapy and radiation
therapy. [¥] Nevertheless, many cases of ONFH

are idiopathic.

In Africa and Brazil, SCD, a genetic disease, is a
frequent aetiological factor of osteonecrosis of the
head of the femur. 1571 In Europe and North
America, steroid use and alcohol abuse are
common causes for 80% of non-traumatic cases.
8] In a report from Belgium, SCD was associated
with only 5.7% of the cases. [l In a series from
Nigeria, 80% of patients with
haemoglobinopathies who had ONFH had
homozygous HbS, while 20% had HbSC. [0
These authors had previously reported that SCD
was the aetiology of ONFH in 44.8% of all cases,
irrespective of haemoglobin genotype. [11]

Non-traumatic osteonecrosis is most common in
productive young ages. Most patients are aged 30
to 40 years, [ 12 although patients as young as 20
years old are not uncommon. 1% Although there
are no population studies from sub-Saharan
Africa, incidence rates of 2 per 100,000 and 2.5 per
100,000 persons have been reported from the UK
and Japan, respectively. [1% 141 Males are more
frequently affected. I This male sex prevalence
may be as thrice or more than in females. 121 The
reason for male preponderance is unknown, but
it may be due to more vigorous physical activities
among males. The disease is also commonly
bilateral (62%) [ thus, worsening an already
adverse quality of life. 5 If untreated, more than
65% of asymptomatic patients and 85% of
symptomatic ones are likely to progress to
femoral head collapse. 'l Normal function can be
defined as painless and supple hip in a person

who performs activities of daily living without
any difficulty.

Blood supply to the head of the femur is from
anastomosis of three sources. Retinacular arteries
are mainly from the medial circumflex femoral
artery, and to a lesser extent, the lateral
circumflex femoral artery. The terminal branches
of the medullary artery of the femur also
contribute. Probably the least contribution is
from the artery of the ligamentum teres, a branch
of the obturator artery. The definite pathogenesis
leading to ischaemia is unknown, but there are
hypotheses. There is the theory of endothelial
This, in
hypercoagulability and stasis, are the cause of
deep vein thrombosis (DVT). It is thought that
thrombi cause occlusion of arteries in the head of

dysfunction. addition to

the femur. A population-based study in Taiwan
showed a significantly higher incidence and risk
of venous thromboembolism (VTE) in AVN
patients than in the general population.
Molecular and genetic factors are also thought to
play an essential role in the pathogenesis of AVN.

Dysregulation of angiogenesis and disturbance of
osteogenesis by inhibition of osteogenic
differentiation of mesenchymal stem cells (MSC)
are known to be involved. 19 This is the basis of
various surgical techniques in the management
of early cases of ONFH. The techniques include
injection of concentrated bone marrow aspirate
as a source of MSCs, attempts at stimulating
revascularization in the affected segment after
core decompression by insertion of vascularized
fibular graft and tantalum rod. '/l Drug treatment
using teriparatide and bisphosphonates is aimed
at modulating osteogenesis. Teriparatide is
known to induce osteoblast activity and thereby
increase bone mass. 181 On the other hand,
Bisphosphonates inhibit osteoclast activity, thus
preventing the resorption of bone. [l Alcohol
and steroid use has been shown to induce
osteocyte apoptosis around the area of
osteonecrosis. This apoptosis results in reduced
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sclerostin expression, which is a genetically
encoded osteocyte-derived protein. (201 Elevation
of serum TNF-o concentration and bone marrow
expression has been demonstrated in steroid-
induced AVN. Increased concentration of TNF-a
in the area of necrosis, produced by
macrophages, enhances inflammation and
aggravation of osteoclast activity. From the
foregoing, it is apparent that AVN is a complex
disease with varying pathogenesis rather than a
single disease entity. Therefore, the expression of
the disease in affected patients may be influenced
by aetiological factors and pathogenesis.

Epidemiological studies of this condition are
uncommon, especially in sub-Saharan Africa;
hence it is necessary to establish baseline
characteristics of patients with this condition.
This idea will assist with the development of
specific preventive and treatment options. The
objectives of this study were to determine hip
function, radiographic severity and other
characteristics of patients with osteonecrosis of
the femoral head at presentation in a Sub-Saharan
Africa population.

Methods

The study was conducted between January 2013
and January 2020 at the Olabisi Onabanjo
University ~ Teaching  Hospital, = Sagamu,
Southwest Nigeria. Consecutively presenting
patients with ONFH were included in the study.
The database of the Medical Records Department
for Orthopaedic Clinic patients was examined
retrospectively to flag all cases of osteonecrosis of
the head of the femur diagnosed by symptoms,
signs and radiographic confirmation. The case
files of all identified patients were retrieved and
scrutinized for relevant information. There was
no age restriction as all patients diagnosed with
osteonecrosis of the head of the femur were
selected.

The data extracted from the records included
demographic data, history, affected hip joint,
documented evidence of the radiographic
confirmation of diagnosis, including Ficat and
Arlet staging, haemoglobin genotype and other
aetiological risk factors. The demographic data
included age, sex, weight (kg), and height (m).
Body Mass Index (BMI) was calculated as weight
(kg) / height (m)2 These data were also
documented for the prospective arm of the study.

Prospectively, cases of ONFH seen in the
Orthopaedic Clinic were assessed by a
Consultant Grade  Orthopaedic  Surgeon.
Demographic data and history of the condition
were documented as in the retrospective arm of
the study. After clinical examination, each patient
completed a Western Ontario and McMaster
Universities Index (WOMAC) questionnaire. [21]
An orthopaedic registrar assisted patients who
were not educated to complete the form. The
WOMAC questionnaire is a validated instrument
for assessing functions in patients with
osteoarthritis of the hip and knee. The
questionnaire has three segments, each assessing
pain, joint stiffness, and physical function
separately. It contains a total of 24 variables.
Because of segmentation of the variables, patients
can be compared for pain, joint stiffness and
physical function separately.

Using a visual analogue scale (VAS), the severity
of joint pain was scored at the first clinic
attendance. The ten-point scale ranged from 0 to
10, representing no pain and the worst possible
pain, respectively. Each patient indicated a point
on the scale that best described the severity of
their pain. The score was then measured using a
ruler. For patients presenting with pain in both
hips, each hip was scored separately, and the
greater score was taken.

The hip function was assessed using the Harris
Hip Score (HHS). [221 The HHS is a validated
questionnaire assessing pain, physical function,
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and the range of hip motion. The assessment was
completed at the first consultation. Where both
hips were symptomatic, each hip was scored
separately. Scores were graded as poor (<70), fair
(70 - 79), good (80 - 89) and excellent (90 - 100).
WOMAC scores were similarly graded. Function
was graded as poor (52 - 68), fair (35 - 51), good
(18 - 34) and excellent (1 - 17). Pain was graded
as poor (16 - 20), fair (11 - 15), good (6 - 10) and
excellent (1 - 5) and stiffness as poor (7 - 8), fair
(5-6), good (3 - 4) and excellent (1 - 2).

A standard set of investigations were also
ordered at the first consultation (haemoglobin
genotype, serum uric acid, fasting blood sugar
and lipid profile). Digital plain radiograph of
both hips was done in standard anteroposterior
and lateral views. This form of imaging confirms
the size, and stage of the necrosis, according to
Ficat and Arlet. [22] When necrosis is identified,
the volume of necrosis is determined according
to the necrotic angle of Kerboul. [ 251 When there
is a radiographic collapse of the head of the
femur, the extent of joint line depression (in
millimetres) and the extent of involvement of the
head of the femur in the collapse were
determined. The same surgeon did all
radiographic assessments and measurements.

The ethics review committee approved the study
of the study institution. All prospectively
included study participants gave informed
consent.

The data were entered into a form designed for
the research. An electronic database was
generated from the latter using Epi Info version
7. Descriptive analysis was done using
frequencies and averages. The incidence and
prevalence of osteonecrosis were calculated in
relation to the total number of patients (cases)
attending the Orthopaedic Clinics. Comparison
of group characteristics was done using the Chi-
Square test, and statistical significance was set at
p<0.05.

Results

Twenty-nine patients and 32 hips were
retrospectively reviewed from January 2013 to
January 2019, while 15 patients and 18 hips were
prospectively studied from February 2019 to
January 2020. In all, 44 patients and 50 hips were
studied. Thirty-eight patients had unilateral
disease (86.4%), while 6 had bilateral hip
affectation (13.6%). During the 6-year study
period, 2803 new patients were seen in the clinic.
The patients diagnosed with osteonecrosis of the
head of the femur were 1.6% (44/2803) of the new
cases.

There were 24 male and 20 female patients (male-
t-female ratio of 1.2:1). Their mean age was
24.8+13.2 years (range: 5-67years). The mean BMI
was 21.6+4.7 kg/m?2 The most common
aetiological factor associated with ONFH in this
cohort was haemoglobinopathy, as shown in
Table I. Nineteen patients (19/44; 43.2%) had
SCD while 6 had sickle cell traits, HbAS (6/44,
13.6%). Trauma was less common (4/44, 9.0%),
and there were nine idiopathic cases (9/44,
20.5%). The male-to-female ratio among patients
with SCD was 1.7:1. There were 14 patients with
HDbSS, while 5 had HbSC. The mean age of those
with HbSS was 17.3+5.9 years, while the mean
age of patients with HbSC was 24.8+8.8 years.

There were 20 right and 30 left affected hips
(Right-to-Left ratio was 1:1.5). The left hips were
affected one and a half times more than the right.
According to radiographic staging, only six hips
were presented early (6/50; 12.0%), that is, Ficat
and Arlet Stages 1 and 2, while 44 hips (44/50;
88.0%) were presented late (Stages 3 and 4) as
shown in Table II. All the affected hips were
painful at presentation, and the mean duration of
pain at presentation was 24 months (range of
Imonth to 11years).

Annals of Health Research. Volume 7, Issue No. 4, 2021 368




Osteonecrosis of the Head of Femur

Table I: Aetiological factors in 44 patients with osteonecrosis of the femoral head

Aetiology Frequency Percentage
Sickle Cell Disease 19 43.2

Sickle Cell Trait 6 13.6
Trauma 4 9.1
Alcohol use 2 45

Steroid use 2 45
Cardiac disease 1 23

CVA 1 23
Idiopathic 9 20.5

Table II: Ficat and Arlet radiographic staging of osteonecrosis of 50 hips

Frequency (%)

Stage

Right Hip
1 0(0.0)
2 2 (10.0)
3 11 (55.0)
4 7 (35.0)
Total 20 (100.0)

Left Hip
1 (0.0)

3 (10.0)
16 (53.3)
10 (33.3)
30 (100.0)

Fifteen patients and 18 hips were prospectively
evaluated for size of necrosis, depression of
necrotic area, the extent of involvement of the
femoral head, and hip function. The majority of
the prospectively evaluated hips, 13/18 (72.2%),
had >30% involvement of the head of the femur
with osteonecrosis. Similarly, 11/18 (61.1%) had

>30% of the head of the femur with subchondral
collapse (Table III). As shown in Table III, the
combined necrotic angle of Kerboul was of
moderate size in most hips bilaterally. The mean
angle of necrosis was 197°+29.7° for the right hip
and 177.20+69.4° for the left hips (p = 0.8).

Table III: Radiographic severity of osteonecrosis in 18 patients

Measure of Severity Frequency
Right Hip Left Hip

Size of necrosis <15% 0 2

15%-30% 0 3

>30% 6 7
Subchondral collapse <15% 0 1

15%-30% 2 4

>30% 5 6
Joint line depression <2mm 0 3

2mm-4mm 4 5

>4mm 3 3
Combined necrotic Mean* 1970429.70 177 .20469.40
angle

Range 1680 - 2250 700 - 2600

*Comparison of mean values: Student’s t-test = 0.183; p = 0.8.
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According to the HHS, function in the affected
hips was generally poor (<70). The mean HHS for
the left and right hips were 53.6£16.7 (range: 30 -
80) and 49£10.5 (range: 31 - 56), respectively, as
shown in Table IV. The difference in mean HHS
was not statistically significant (p = 0.5). Using
the WOMAC index of severity, impairment was
moderate for the three subscales of function, pain
and stiffness. The mean scores were 37.2 +17.4,
10.244.3 and 4.2+2.7, respectively. Therefore, the

function rating was fair, while pain and stiffness
were good.

The mean serum uric acid level (3.7+1.7mg/dl),
mean fasting blood sugar (79.3£8.2mg/dl), mean
serum cholesterol (160.1£65.4mg/ dl), mean high-
density lipoprotein (69.4£69.9mg/dl) and mean
low-density lipoprotein (110.7£59.8mg/dl) were
within normal limits.

Table IV: Mean scores of assessments of function in 18 patients with osteonecrosis

WOMAC Score

Function (68) Mean 37.2+17.4
Range 6-63

Pain (20) Mean 10.2+4.3
Range 2-17

Stiffness (8) Mean 4.2+2.7
Range 0-8

Harris Hip Score Right Hip Left Hip
Mean* 49+10.5 53.6+16.7
Range 31-56 30-80

*Comparison of mean values: Student’s t-test = 0.323; p = 0.5.

Discussion

The mean age of patients in this study (24.6 years)
is consistent with the earlier report of 26.6 years.
(11 The younger age contrasts with a mean age at
presentation of 48.4years in Western Europe. [
The patients in the study generally tended to be
young adults, while those who specifically had
sickle cell disease tended to be adolescents.
Patients with SCD tend to suffer from repeat
vaso-occlusive events as part of the SCD, which
may be the reason for even earlier presentation in
them. The greater severity of SCD has been
linked with an increased incidence of ONFH. [2]
This presents a particularly challenging situation,
requiring early diagnosis and treatment to
prevent or delay progression to femoral head

collapse. As shown in this study, presentation of
ONFH is usually late, with a mean duration of
hip pain of 24 months, while 88% presented with
advanced radiographic features. Regular
imaging studies of asymptomatic hips in SCD is
desirable, but more work is required to identify
risk factors in this cohort and reduce the rate of

unnecessary imaging.

The sex prevalence in this study shows a slight
male preponderance. This is different from the
slight female preponderance observed in a
previous study of ONFH. [0 A male
preponderance is the commonly reported pattern
as currently observed. [>121 The most crucial
determinant of this pattern of sex prevalence is
SCD, the most important aetiological factor in
this cohort of patients. In the subset of patients
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with HbSS, there was a clinically important male
preponderance of 1.7:1.

In cohorts where steroid use and alcohol abuse
are the major aetiology of ONFH, bilateral hip
affectation can be more than 60%. P! In the
present study, bilateral affectation occurred in
13.6% of cases. The reason for this large
difference, compared with previous reports, is
unclear since both hips are assumed to be equally
exposed to the aetiological factor in both
situations. This may support the suggestion that
avascular necrosis is not one disease entity but a
spectrum of diseases with varying pathogenesis.
The pathogenesis in sickle cell disease requires
elucidation for a better understanding.

An important aspect of this study is the
assessment of hip function. The utility of Harris
Hip Score (HHS) is in comparing preoperative
and postoperative scores, thereby objectively
quantifying  hip  function improvement.
Postoperative assessment was not an objective of
this study, so only the initial scores were
available. The mean score for both hips was poor.
The WOMAC score is more discriminating of the
subsets of pain, stiffness and function. All subset
scores were a grade better than the HHS. While
function was fair, pain and stiffness scores were
borderline good. The mean WOMAC scores for
pain and stiffness were good, similar to scores of
6.6 and 3.1 respectively reported by Hauzeur et al.
from Europe. I

On a three-point scale of small, medium and
large, the size of necrosis of the femoral head in
the patients in this study was averagely moderate
in size. Using Kerboul’s classification of the
combined angle of necrosis, 1619 - 1990 is a
moderate size, and the mean for the patients in
this study are 1970 for the right and 1770 for the
left hips. This is a clinically important
observation because such size of necrosis may be
directly related to the advanced radiographic
presentation noted in most patients. Although

this study did not correlate the size of necrosis
with the collapse of the femoral head, it has been
shown that size (>30%), morphology (transverse)
and location (lateral and anterior) of
osteonecrosis is an important determinant of
collapse in ONFH. [2729] Extension of necrosis
laterally to the acetabular edge, [ and anterior
necrotic angle >79° are associated with the
collapse in steroid-induced ONFH. [21 A
limitation of our study is the small sample size;
therefore, more extensive studies are required to
validate the current findings.

Conclusion

This study has shown that these patients
presented with advanced radiographic stages of
ONFH. On average, the volume of the affected
head of the femur was moderate in size, often
with the collapse of the involved segment. Hip
was function was only fair in the majority of the
patients, while pain and stiffness scores were
good. The most common aetiological factor was
sickle cell disease, especially HbSS. Therefore,
patients with sickle cell disease should have a
frequent radiological examination of their hips to
identify ONFH early in the asymptomatic stage.
This will engender early treatment to prevent the
collapse of the femoral head and thereby improve
quality of life.
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