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جلاعمتي.ذخفلاسأرمظعرخنبطبترميلجنملامدلارقفضرم:ثحبلافادهأ
نماعوبسأ١٨نوضغيف،كرولالصفمبأرقيرطنعةيلجنملاتايّركلاءاد
تيقوتصوصخبةيفاكريغتايطعمكانه،كلذعمو.بيبطلاىلعضرعلا
فشكتست.ةيلجنملاتايّركلاءاديفداحلاكرولالصفمللاتعلايحارجلاجلاعلا
كرولالصفمللاتعلايحارجلاجلاعلاورخأتملاصيخشتلاةلكشمةساردلاهذه
كرولالصفمللاتعلاةيريرسلاجئاتنلاةنراقمو.ةيلجنملاتايّركلاءاديفداحلا
.ارتلجنإوادنكوايريجيننميلجنملامدلارقفىضرمىدل

اضيرم٣٠ـلةينيتورلاةياعرللبقترملايريرسلاقيقدتلاوهاذه:ثحبلاقرط
نمكرولالصفمبأرةيلمعلاوعضخنيذلايلجنملامدلارقفىضرمنماغلاب
سمخنماهتنراقموةيريرسلاتانايبلاعمجمتو.ذخفلاسأرمظعرخنتلجأ
.ايريجينوادنكوارتلجنإيفبطتايلك

اضيرم١٤نم٣يفاعوبسأ١٨نمرثكلأكرولالصفمجلاعرخأت:جئاتنلا
ىضرملاعيمجو،)٪٧٠(نييناطيربىضرم١٠لكنم٧و،)٪٢١(ايريجين
ىدلناك،نييناطيربلاىضرملانم٪٣٠ـبةنراقم.)٪١٠٠(ةتسلانييدنكلا
ةجلاعملاويصيخشتلاريوصتلا)٪٧٩(نييريجينلاىضرملانمىمظعلاةيبلاغلا
.ريخأتنودةيحارجلا
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رخأتملايحارجلاجلاعلانيسحتوبيبطلايعونمعفرلانكمي:تاجاتنتسلاا
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رثؤيةيلجنملاتايّركلاءادنلأارظن.يلجنملامدلارقفبنيمتهملاءابطلأامعدو
تيقوتليلودرايعمىلإةجاحكانهف،راغصلاىضرملاىلعيساسألكشب
.ةيلجنملاتايّركلاءاديفكرولالصفمللاتعلاةيحارجلاةجلاعملا

لصافمبأر؛لصافملاللاتعا؛ذخفلاسأرمظعرخنت:ةيحاتفملاتاملكلا
بيبطلايعو؛يلجنملامدلارقفضرم؛يلجنملامدلارقفىضرم

Abstract

Objectives: Sickle cell disease (SCD) is associated with

femoral head osteonecrosis and is treated with hip

arthroplasty 18 weeks after presentation. However, there

is inadequate data regarding the timing of surgical man-

agement of severe hip arthropathy. This study explores

the problem of delayed diagnosis and surgical manage-

ment of severe SCD hip arthropathy by comparing the

clinical outcomes of patients from Nigeria, Canada and

Britain.

Methods: This is a prospective clinical audit of the

routine care of 30 adult SCD patients who underwent hip

arthroplasty for femoral head osteonecrosis. The clinical

data are collected from five medical centers in Britain,

Canada and Nigeria and compared.

Results: Hip arthroplasty was delayed beyond 18 weeks

in 3 of 14 Nigerian patients (21%), 7 of 10 British patients

(70%) and all 6 Canadian patients (100%). The majority
y. This is an open access article under the CC BY-NC-ND license
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of Nigerian patients (79%) and only 30% of British pa-

tients had diagnostic imaging and surgical management

without delay.

Conclusion: Inadequate physician awareness and delayed

surgical management of SCD hip arthropathy can be

mitigated by improving the education of physicians who

manage patients with SCD. It is essential to recruit, train

and support physicians with an interest in SCD. As this

primarily affects young patients, it is necessary to set an

international standard for the timing of surgical man-

agement of SCD hip arthropathy.

Keywords: Femoral head osteonecrosis; Physician awareness;

Sickle cell arthropathy; Sickle cell arthroplasty; Sickle cell

disease

� 2021 The Authors.

Production and hosting by Elsevier Ltd on behalf of Taibah

University. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

Sickle cell disease (SCD) is an inherited hemoglobinopa-
thy that can cause major systemic complications.1e16 During
hypoxia, the defective haemoglobin causes erythrocyte

deformity, which consequently creates vaso-occlusive crisis
and causes significant pain, the leading cause of SCD hos-
pitalisation.1,4,16 SCD negatively impacts the cardiovascular,
respiratory, gastrointestinal, renal, neurologic, ocular and

skeletal systems.4e16 Although the disease is particularly
common in people of African and Arabian descent,16 it is
also present in the Caribbean, Central America, South

America, central India, the Mediterranean, Britain, Canada
and the United States of America.15e20 For example, SCD
affects 2e3% of the Nigerian population (which is made

up of 160 million people),2 as well as approximately 5,000
Canadians21 and 14,000 people in Britain.22 As a result of
improved medical care and life expectancy of SCD

patients, the proportion of patients with femoral head
osteonecrosis, a major complication that usually requires
hip arthroplasty, has increased.5e8 About 16% of adult
SCD patients now present significant femoral head

osteonecrosis, which requires total hip arthroplasty.5,6,8

The multiple comorbidities and frequent hospitalisations
associated with SCD may cause psychological problems for

these patients and elicit negative attitudes from clini-
cians.17,18 The peculiar dilemma of misconception, mistrust,
bias, ignorance, stigma, negativity and pessimism has

become a major problem between SCD patients and their
clinicians.17,18 These negative factors may cause or
constitute treatment delay, barriers, underutilisation or

disparity among SCD patients,18 particularly given that
severe sickle cell hip arthropathy should be treated with
hip arthroplasty within 18 weeks of presentation.19 Despite
this growing issue, there are insufficient data regarding the

timeliness of surgical diagnosis and treatment of severe
sickle cell hip arthropathy. This prospective clinical audit
evaluates the process and timing of the surgical
management of severe femoral head osteonecrosis in a

cohort of 30 adult patients with SCD. The study explores
some of the barriers of surgical care and factors that
contribute to delayed hip arthroplasty.

Materials and Methods

This study presents a prospective clinical audit of the

routine medical care of patients with sickle cell hip
arthropathy. This quality assurance project was approved by
the relevant healthcare facilities, which confirmed that

approval from the research ethics board is not required.
Routine clinical data were collected from the contempora-
neous medical records of consenting adult patients who had

undergone hip arthroplasty for femoral head osteonecrosis
and were radiologically graded Stage VI on the Steinberg
classification system.14,23 The collected data include age,

race, gender, smoking habits, alcohol use, regular analgesic
use, clinical features of hip arthropathy, primary healthcare
facility type, hospital location, diagnostic imaging types,
diagnostic imaging findings, duration from initial

presentation at primary healthcare facility to the day of
definitive diagnostic imaging and duration from initial
presentation at primary healthcare facility to the day of the

hip arthroplasty. The quantitative and qualitative data are
presented in Table 1, which include numbers, ranges,
categories and descriptions.

Results

Table 1 highlights patients’ data, including the patients’

country, healthcare setting and race. The time from
presentation to arthroplasty is compared to highlight these
categories.

Eleven African SCD patients from a Nigerian hospital’s
outpatient department are included in this study. All these
patients had a waddling gait and chronic hip pain, which

were managed with daily intake of non-steroidal anti-in-
flammatory drug (NSAID). These adult males did not smoke
or use other substances. Examinations, X-rays and
computed tomography (CT) scans that were performed 4e6
weeks after presentation indicated femoral head osteonec-
rosis. They underwent uncemented hip arthroplasty 11e12
weeks after presentation.

Three African SCD patients from a Nigerian rehabilita-
tion clinic are also included. These patients had buttock
claudication and severe chronic hip pain, which was

managed with daily intake of NSAID. These adult males did
not drink or smoke. Initial physical and X-ray examinations
were inconclusive, but CT scans performed 6e9 weeks after
presentation highlighted femoral head osteonecrosis. They

had uncemented hip arthroplasty 20e24 weeks after
presentation.

Six African SCD patients from an urgent clinic in Canada

are also included. These patients had acute-on-chronic hip
and thigh pain, which was managed using regular prescrip-
tion of opioid analgesics and no other drug or substances.

Appropriate examinations and X-rays were performed 6e8
weeks after presentation and magnetic resonance imaging
(MRI) was completed by 13e16 weeks, which confirmed
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femoral head osteonecrosis. They underwent cemented hip
arthroplasty between 48 and 52 weeks after presentation.

Four Arab and three African SCD patients from an ur-
gent clinic in Britain are also included. These patients had a
limp and severe buttock pain, which was managed with daily

NSAID and occasional opioid analgesic intake. These adult
males did not use tobacco, alcohol or other drugs. Initial
physical and X-ray examinations were inadequate and the

CT scans performed at 2e5 weeks were inconclusive. MRIs
were performed at 8e12 weeks, which confirmed that they
had femoral head osteonecrosis. Furthermore, they had
Figure 1: Images of femoral head osteonecrosis.
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cemented hip arthroplasty between 26 and 36 weeks after the
initial presentation.

Three African SCD patients from a British community
clinic are also included. They all had worsening chronic hip
pain and regularly took prescribed opioid analgesics to treat

it but no other drugs or substances. Examinations, X-rays
and MRIs confirmed the presence of femoral head osteo-
necrosis. MRIs were performed by 3e6 weeks and they

developed uncemented hip arthroplasty within 10e12 weeks
after the initial presentation.

Discussion

SCD patients with severe hip arthropathy or osteonec-
rosis should undergo hip arthroplasty within 18 weeks after

its initial presentation.19 Arthroplasty may be performed in
less than 18 weeks if the patient’s situation is severe and
this course of action is deemed appropriate.19 Delayed

surgery impairs the quality of life of these young patients,
who are in their prime and desperate for definitive
therapy.6 Delayed surgery may also increase analgesia or

drug dependency and misuse. This prospective clinical
audit shows delayed surgery (i.e. beyond 18 weeks) in 3 of
14 Nigerian patients (21%), 7 of 10 British patients (70%),
and all 6 Canadian patients (100%). The majority of the

Nigerian patients (79%) included in this study had surgical
management without delay, which is an encouraging
outcome. This is likely to be related to Nigerian physicians’

familiarity, confidence, knowledge, and experience treating
SCD, since it is the most common genetic disease in
Nigeria, which is also the most populated African

country.1e3 Therefore, Nigerian physicians are probably
more knowledgeable or experienced than British and
Canadian physicians in terms of diagnosing and managing
SCD hip arthropathy or osteonecrosis.

The Nigerian patients had definitive diagnostic imaging
using X-rays and CT scans, whereas the Canadian and
British patients had definitive diagnoses using MRI

scans.14,23 According to the Steinberg classification system,
the outcome of imaging in all the patients showed Stage VI
or advanced degeneration, which indicates that hip

arthroplasty is the optimal treatment.23 In Nigeria, MRIs
are not routinely used to diagnose hip osteonecrosis, since
CT scans are more affordable and readily available. The

Nigerian imaging approach may be due to resource
management and greater familiarity with the CT scan
features of SCD arthropathy or osteonecrosis, such as
showing areas of osteosclerosis around necrotic bones.23

Therefore, the use of the CT scan imaging option may
contribute to the relatively early diagnosis and surgery of
Nigerian patients. While MRIs are the imaging of choice

because of their sensitivity and specificity in the early
radiological diagnosis of hip osteonecrosis, X-rays and CT
scans are also reliable when it comes to diagnosing hip

osteonecrosis and guiding treatment. Examples of femoral
head osteonecrosis images from different radiologic
modalities are shown in Figure 1.

In this study, Nigerian SCD patients were generally

younger than the British and Canadian patients. This may
indicate that SCD patients in Nigeria develop major com-
plications, such as femoral head osteonecrosis, at an earlier
stage. One explanation for this could be the relatively low
socioeconomic status, poor nutrition and inadequate medical

care. Additionally, Nigerian patients only used NSAID for
chronic pain management, whereas Canadian and British
patients primarily used opioid analgesics. This may be

related to different cultures in terms of patients’ pain
perception, as well as analgesia prescription by physicians
and healthcare resource management. For example, it is

possible that the greater availability, accessibility and pre-
scription rates of opioids in Britain and Canada may
contribute to opioid overuse in these countries.

The majority of British (70%) and Canadian patients

(100%) experienced delayed diagnoses and surgical
management of SCD hip arthropathy or osteonecrosis.
In countries such as Britain and Canada, physicians in

primary care, emergency care, radiology and surgical or
other services may be less familiar with SCD and/or its
peculiar clinical features. Therefore, these physicians

may be more likely to underdiagnose or misdiagnose
SCD femoral osteonecrosis. There is evidence that
delayed or disparate emergency medical treatments of
SCD patients is a common problem, which may be due

to institutional, systemic, racial, sociocultural and eco-
nomic factors of patients and physicians.18 For example,
negative stereotypical traits associated with African,

Arab and/or SCD patients include poor education, low
socioeconomic status, malingering and hostility, which
may contribute to the disparity of care.18

Additionally, the bias of physicians, stigmatizing lan-
guage and negative attitudes may exacerbate the disparate
medical treatment of SCD patients. Physicians may have

misconceptions that SCD patients over-report pain or abuse
drugs and over-use medical services.17,18 Some of these
attitudes can be negatively interpreted by SCD patients,
and this may worsen the experience and outcome of SCD

patients.17,18 Physicians’ attitudes may also cause SCD
patients to be cynical, uncooperative and non-compliant
with treatment.18 In other words, medical care may be

limited by physicians’ lack of confidence, comfort,
communication, training and knowledge.18,24 These types
of limitations can be mitigated by providing physicians

who are likely to treat SCD patients with continuous and
better medical education. It may also be useful to identify,
recruit, train and support physicians for treating SCD

patients.
This clinical audit is partly limited by its small sample size,

which further limited the statistical analysis; therefore, larger
studies ought to be used to verify these findings in future

studies. Furthermore, the audit was unable to explore the
complexity of the medical comorbidities and possible pre-
operative medical or haematological optimisation. It is

possible that the varying quality of pain management in
patients may influence physicians’ perception of the urgency
of surgical intervention. It is likely that the use of different

imaging modalities may affect the timing of diagnosis, but
there are insufficient data on the different imaging modal-
ities. In addition to comparing countries, it may also be
useful to compare the annual volume of SCD arthroplasty

patients at different healthcare centres, since the elective
surgery burden at each centre could affect the timing of
surgery.
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Conclusion

This prospective clinical audit highlights problems related

to the delayed management of SCD hip arthropathy. In
particular, it shows the variance in the level of physician
awareness and inadequate management of surgical time.

Furthermore, it confirms that CT scans are reliable for
diagnosing advanced SCD hip arthropathy andmay expedite
surgical management because it is more readily available and

affordable compared to MRI scans. These discrepancies in
treating SCD hip arthropathy indicate the need for an in-
ternational standard on the timing of surgical intervention,
because this debilitating disease affects young patients in the

prime of their life.

Recommendations

It is necessary to make physicians more aware of the
treatment disparity among SCD hip arthropathy patients.

Better physician knowledge will improve attitudes towards
SCD patient care. This can be achieved through cultural
competency training programs for physicians and the
recruitment of physicians from African or Arab minority

groups, which can reduce the delay of SCD hip arthropathy
management. Comprehensive multidisciplinary clinical
guidelines should be designed and implemented by centres

that frequently care for SCD patients.
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