
Abstract We report on 35 total hip replacement arthro-
plasties in 28 patients with avascular necrosis of the fem-
oral head secondary to sickle cell disease (SCD). There
were 15 men and 13 women with a mean age of 27.5
years. In all patients Harris hip scores improved from a
mean of 36 pre-operative to 86 post-operative. However,
at a mean follow-up of 9.5 (5–15) years six hips failed
due to symptomatic aseptic loosening and one due to late
deep infection. Our results support the decision to offer
the procedure for patients with arthritic hips secondary
to SCD. It is important that patients and surgeons should
be aware of the wide varieties of complications.

Résumè Nous rapportons sur 35 arthroplasties totales de
la hanche dans 28 malades avec nécrose avasculaire de la
tête fémorale secondaire à drépanocytose. Il y avait 
15 hommes et 13 femmes avec un âge moyen de 27.5 an-
nées. Dans tout le score de la hanche de Harris amélioré
d’une moyenne de 36 préopératoire à 86 postopératoire.
Cependant, à une suite moyenne de 9.5 (5–15) années six
hanches ont manqué dû à descellement aseptique sympto-
matique et un dû à infection profonde tardive. Nos résultats
supportent la décision d’offrir la procédure pour les mala-
des avec les hanches arthritiques secondaire à drépanocyt-
ose. C’est important que les malades et chirurgiens doivent
être informés des variétés larges de complications.

Introduction

Avascular necrosis of the femoral head is one of the sig-
nificant complications affecting the musculoskeletal

system in patients with sickle cell haemoglobinopathy
[6]. The reported incidence of femoral head necrosis var-
ies from less than 10% to more than 30% [15, 23]. In
many patients both hips and other bones are affected [8].

Improved medical care of children with sickle cell
disease (SCD) has led to prolonged life span. In these
patients many young adults will be seeking treatment for
avascular necrosis of the femoral head. Review of the lit-
erature showed few reports on hip replacement arthro-
plasties in SCD, with the number of patients ranging
from one [9] to 30 [1] and a high complication rate [7,
12, 16, 22]. The incidence of sickle cell haemoglobino-
pathies presents major health care problems in Bahrain
[18]. The aim of this report is to present our experience,
and the problems encountered, with total hip replace-
ment in avascular necrosis of the femoral head in SCD
patients.

Patient and methods

Thirty-seven total hip replacements were performed between 1984
and 1995 for 30 SCD patients with avascular necrosis of the femo-
ral head. One patient moved from the region and another died 
3 years after hip replacement from acute pulmonary crisis. Thirty-
five hips in 28 patients were available for follow-up. There were
15 men and 13 women with a mean age of 27.5 (19–42) years.
Seven patients, five of whom were women, had bilateral hip re-
placements. The second side was replaced within 2 years of the
first operation. The mean number of previous admission to hospi-
tal for medical problems related to SCD was 6.5 (range 3–22 ad-
missions). Blood group was A+ve in three patients, O-ve in two,
B+ve in one, and O+ve in 22. All patients had homozygous sickle
cell anaemia, except one who had sickle cell trait. Mean haemo-
globin was 9.1 (range 6.8–12.4) gm. Foetal haemoglobin of
5–15% was present in 25 patients.

Patients presented with pain, deformity, limb shortening, and
stiffness of the hip joint. The mean duration of symptoms before
operation was 2.3 (range 1–8) years. The decision to proceed to
surgery was based on severity of pain and functional disability.
Twelve patients were transfused for anaemia with 9 gm or less of
blood before surgery. Prophylactic antibiotics and subcutaneous
heparin were commenced on the day of surgery and continued for
3 days thereafter.
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Operative technique

Twenty-four patients were operated under general, and four under
spinal, anaesthesia. All operations were performed through the
posterolateral approach with the patient in lateral position. Subcu-

taneous adductor tenotomies were required in six hips before posi-
tioning on the table and in another three hips at the end of the op-
eration.

Once exposed, the capsule was divided all around the hip joint.
The psoas tendon was released by a subperiosteal dissection close
to the lesser tuberosity. The tendon of the gluteus maximus was
released close to its femoral attachment. In six hips dislocation of
the femoral head was difficult due to severe adhesions or protrusio
acetabuli (Fig. 1). In these cases the femoral neck was divided in
situ to avoid forced dislocation. Bone graft from the femoral head
was used in seven hips to reinforce the acetabulum before cement-
ing the cup.

In ten femora preparation of the medullary canal was compli-
cated by sclerosis. In those circumstances drill bits were used un-
der image intensifier until it was possible to introduce the guide
for medullary reaming. Power reaming of the canal was performed
to a diameter of 9–11 mm. A bone medullary plug was inserted in
the femur to the desired level. A cement gun was used to fill the
canal from the level of the plug upwards to the trochanteric level.
Following implantation of the prosthesis, the wound was closed in
layers and routinely drained.

Results

The mean duration of operation was 2.2 (1.5–4.5) h.
Mean intraoperative blood loss was 1275 (700–2400) ml
and from the drain 430 (190–780) ml. Mean blood re-
placement during and after the operation was 2.4 (1–5)
units. Intravenous fluid at operation and during the first
48–72 h post-operation ranged from 4.5 to 12 (mean
9.4) l. Six patients were admitted to the special care unit
for 48–72 h after the operation for critical care manage-
ment of sickle cell crisis. The mean hospital stay was 18
(13–39) days.

In two patients the operation was performed in two
stages, with a gap of 2 and 3 weeks, due to excessive
bleeding. In the first stage the hip was dislocated and the
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Fig. 1 Radiograph of a 27-year-old man with sickle cell disease
showing bilateral protrusio-acetabuli, thin wall acetabulum, femo-
ral head collapse, patchy sclerosis, and the step-sign appearance of
fifth lumbar vertebra

Table 1 Data on 28 replaced
hips in 23 sickle cell disease
patients. The seven failed hips
are not included. L left, R right,
B bilateral

Case Age at Duration of Pre- Post- Follow-up Follow-up 
and operation symptoms operative operative 1st side 2nd side 
side (years) score score (years) (years)

01-L 27 3.0 32 88 15 –
02-L 21 3.0 62 89 14 –
03-R 28 1.5 21 72 13 –
04-L 24 4.0 32 97 13 –
05-B 26 1.5 33 68 13 11
06-R 26 1.0 32 89 12 –
07-L 28 3.0 38 91 12 –
08-B 36 2.0 40 84 12 12
09-L 23 1.5 50 87 11 –
10-L 27 1.0 33 87 10 –
11-R 19 5.0 31 89 10 –
12-L 24 2.5 31 82 9 –
13-B 31 2.0 39 91 9 9
14-R 33 2.5 33 88 8 –
15-R 42 8.0 36 74 8 –
16-B 22 1.5 39 92 8 7
17-L 31 2.0 38 91 8 –
18-L 30 1.5 38 82 7 –
19-R 32 1.0 40 86 7 –
20-L 23 0.5 36 86 6 –
21-B 29 1.5 26 84 6 6
22-L 27 1.5 38 83 6 –
23-R 25 1.0 41 92 5 –



femoral neck resected. In the second stage the prosthesis
was implanted. During operation, three femoral shafts
were accidentally perforated, one of which was frac-
tured. Cerclage wires were used to stabilise the femoral
shaft fracture. Delayed wound healing occurred in four
patients.

On routine follow-up radiographs four hips showed
development of heterotopic ossification. One patient ex-
perienced mild pain with extreme hip movements. The
mean leg-length discrepancy pre-operatively was 1.8
(0–5) cm and on follow-up 1.1 (0–5) cm. All patients ex-
perienced post-operative improvement of pain, move-
ment, and function. Modified Harris hip scoring system
[13] was used for assessment on admission to hospital.
The mean pre-operative hip score was 36 (21–62). Post-
operatively the mean score was 86 (68–97) for 28 hips in
23 patients (Table 1).

Six hips failed due to aseptic loosening at 7, 9, 9.5,
11, 13, and 14 years. Two required revision for the cup
and four for both components (Fig. 2). One patient de-
veloped deep infection after 10 years. This was treated
by aspiration under ultrasound once and aggressive deb-
ridement twice but no cure from the infection resulted.
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Fig. 2 Radiograph of a patient following revision of the left hip at
13 years due to symptomatic loosening. The loose right hip re-
quired revision a year later

Fig. 3 Radiograph of a patient
with a replaced left hip that de-
veloped deep infection after 10
years; b following excision ar-
throplasty



One year later excision arthroplasty was performed
(Fig. 3). Three years later the patient was free from in-
fection and pain. Limb shortening was compensated for
by raising the shoe. 

Discussion

Specific symptoms related to SCD, including those due
to bone infarction, are usually obvious in the first decade
of life [3]. Many young adults with SCD are developing
disabling problems due to the effect of the disease on the
skeletal system [21]. Avascular necrosis of the femoral
head is a common sequela of vaso-occlusive attacks. Hip
symptoms are commonly seen in the second and third
decades [10]. Hip replacement arthroplasty is becoming
a more frequent operation in the management of those
patients who have passed the stage of more conservative
surgery. Decision for surgery is based on severity of pain
and functional disability.

Pre-operative correction of the anaemia reduces the
risk of a post-operative sickle cell crisis [12]. In our se-
ries 12 patients required blood transfusion before sur-
gery. Despite all these precautions six of our patients re-
quired intensive care for sickle cell crisis. Awareness of
the development of sickle cell crisis in the post-operative
period is essential, as early recognition and immediate
correct measures are mandatory to avoid unnecessary
morbidity and mortality.

Technical difficulties during operation should be ex-
pected due to long-standing deformities, poor quality
soft bone [6], and presence of sclerosis [7, 17], which
may obliterate the femoral canal making its preparation
extremely difficult and hazardous. Furthermore, the
bones in these patients are usually smaller since sickle
haemoglobinopathies affect growth and development
[19]. To avoid over-preparation at the expense of bone
stock, a range of small-sized prosthesis should be avail-
able when needed for implantation.

Adductor tenotomy, complete capsulotomy, partial
capsulectomy, tenotomy of psoas tendon, and subperios-
teal release of gluteus maximus tendon, were frequently
required in our patients to facilitate the operation. Dislo-
cation of the hip is difficult in the presence of large os-
teophytes, protrusio acetabuli, and intra-articular adhe-
sions between the acetabulum and the head of the femur.
After removal of osteophytes, if dislocation is still diffi-
cult it is safer to divide the femoral neck in situ and re-
move the femoral head in fragments rather than taking
the risk of femoral shaft fracture. The acetabulum is usu-
ally full of adhesions, and sufficient time and care should
be given to its preparation for good cement hold. Bone
graft for the acetabulum is needed in the presence of pro-
trusio and thin floor, which are relatively common in
SCD patients with avascular necrosis [15].

Variation in the quality of bone stock was remarkable
in our patients. Difficulty with drilling of hard sclerotic
femur frequently was encountered. Care should be taken
in the preparation of an obliterated femoral canal by us-

ing a drill bit under image intensifier until it is possible
to insert the guidewire for the flexible reamers. Despite
this precaution perforation occurred thrice in our series
and one of them fractured. Incidence of fractures and
perforations were higher in other reports [7, 20].

Soft tissue release and preparation of the acetabulum
and the femur may significantly increase blood loss [22]
and prolong operative time. If sickle cell crisis is to be
avoided replacement of blood, hydration, and oxygen-
ation should be monitored with great care, both during
operation and post-operatively until the patient is stable.
Sickle cell patients are at high risk for infection due to
compromised immune status and poor circulation of
blood in bone [1, 4, 5, 11]. Prolonged operative time
adds to the risk of infection. Late deep infection oc-
curred in one of our patients. The protective role of foe-
tal haemoglobin against infection and crisis in SCD pa-
tients is well recognised [2, 14]. This may have contrib-
uted to our relatively favourable results, as it was detect-
ed in 25 of our patients. Quantitative estimation of foetal
haemoglobin in Bahrain is reported to be 4–20% in 76%
of SCD patients [18].

The number of hip replacement arthroplasties for
SCD patients in the major published reports is relatively
small, ranging from 11 to 35 hips. Furthermore, the
mean follow-up periods ranges from 4.6 to 8.6 years [1,
4, 7, 12, 16, 17, 20]. There is a need to encourage reports
on more patients with longer follow-up periods.

In conclusion, patients with SCD are at a high risk dur-
ing total hip replacement surgery and in the early post-op-
erative period. Approximately a 20% or higher failure rate
is expected at a mean follow-up of 10 years. A multidisci-
plinary approach involving haematologist, anaesthetist,
and the orthopaedic surgeon should be used to reduce the
incidence and severity of complications. Most complica-
tions are preventable by appropriate pre-operative prepa-
ration, attention to surgical detail, anticipating the poten-
tial difficulties, and careful post-operative care.

We have confirmed that hip replacement is a challeng-
ing problem in SCD patients. However, it is a useful proce-
dure and could be relatively safe in patients suffering from
avascular necrosis of the femoral head secondary to SCD.
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