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Short term results of cementless total hip arthroplasty 
in sicklers
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ABstrAct
Background: Sickle cell (SC) disease leading to endarteritis induces skeletal changes in the form of osteitis, sclerosis of 
femoral canal and osteonecrosis of the femoral head. All these make total hip arthroplasty (THA) difficult and prolonged. There 
is increased risk of infection, SC crisis and increased complication rate. Our paper aims to highlight preoperative, intraoperative 
and postoperative hurdles encountered in performing THA in sicklers and the short term outcome using cementless implants.
Materials and Methods: Thirty‑nine patients with SC disease, who had osteonecrosis of the femoral head, were operated between 
2007 and 2011. The mean age of patients was 22 years (range 13–49 years). There were twenty eight females and 11 males. 
Bilateral cementless total hip replacement (THR) was performed in 11 patients (22 hips) and in the rest unilateral (28 hips). 
Preoperative and postoperative modified Harris hip score was evaluated. The average followup was 3.8 years (range 2‑6 years).
Results: The average operating time was 96 min (range 88–148 min). The average blood loss was 880 ml (range 650–1200 ml). 
The average intraoperative blood transfused was 2.3 units (range 2–5 units). All patients showed an improvement in Harris hip 
score from 42 points preoperatively to 92 points at latest followup. Intraoperatively, one patient had a periprosthetic fracture. Six 
patients developed acute SC crisis and were managed in intensive care unit. Three patients developed wound hematoma. Three 
patients developed limb length discrepancy less than 1 cm. None had early or late dislocations, infection, heterotopic ossification, 
sciatic nerve palsy and aseptic loosening.
Conclusion: THA in sicklers involves considerable challenge for the orthopedic surgeon. Management requires a multidisciplinary 
approach involving the anesthetist, hematologist and the orthopedic surgeon. Contrary to previous reports, THA in sicklers now 
has a predictable outcome especially with the use of cementless implants.
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introduction

Sickle cell (SC) disease is endemic in African 
subcontinent but is also common in parts of Orissa 
ans Andhra Pradesh in India. SC disease patients 

have repeated sickling episodes leading to avascular 
necrosis of the femoral head. SC disease leading to 
endarteritis induces skeletal changes in the form of osteitis, 

sclerosis of the femoral canal and osteonecrosis of femoral 
head.1 All these make surgery difficult and prolonged. 
Total hip replacement in cases of osteonecrosis of the hip 
secondary to SC disease poses a considerable challenge to 
the treating orthopedic surgeon. The focal sclerotic marrow 
poses problem with reaming and placement of the implant. 
Narrow femoral canals may require the use of small/shorter 
femoral stems. The soft spongy bone in sicklers is at risk of 
fracture and bleeds a lot. There is increased risk of infection, 
SC crisis and increased complication rate in these patients.2‑5

This study highlights the preoperative, intraoperative and 
postoperative hurdles encountered in performing a total hip 
replacement in patients with SC hemoglobinopathy and the 
short term outcome using cementless implants. 

MAtEriAls And MEthods

Thirty nine patients with SC disease, with osteonecrosis 
of the femoral head, operated between 2007 and 2011 
were included in this study. The mean age of patients was 
22 years (range 13–49 years). There were twenty eight female 
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and 11 male patients. Nineteen patients were homozygous for 
SC (hemoglobin SS), 15 had hemoglobin (Hb) S/C and rest 
were hemoglobin S/beta thalassemia. Bilateral cementless total 
hip replacement was performed in 11 patients (22 hips) and 
the rest had unilateral involvement (28 hips). Only one hip 
was operated at a time with an interval of 5–7 days between 
the surgeries. All patients were classified according to Steinberg 
staging developed by the University of Pennsylvania system.6 
Twenty six were stage V, 9 were stage IV and 4 were stage III 
avascular necrosis hip. Preoperative Hb level was maintained 
to 8–10 gm%. The preoperative HbS load was decreased 
to <30%. This was done by giving aggressive preoperative 
transfusions or using plasmapheresis and exchange transfusion 
[Figure 1].7 Intraoperative medullary canal sclerosis [Figure 2a] 
was cleared using a high speed burr (50% of patients). All 
patients were operated using the Hardinge lateral approach to 
the hip. The operating room temperature was maintained at 
220C and the patient was kept hydrated and warm using a bair 
hugger blanket to prevent hypothermia. Patients were given 
warm intravenous (iv) fluids. All patients were operated using 
cementless implants (Accolade stem, hydroxyapatite‑coated 
acetabular cup, 28 mm/36 mm CoCr head and polyethylene 
liner, Stryker Howmedica, UK). Suction drains were placed 
in all patients.

Postoperatively, intravenous fluids were given at the rate of 
120 ml/hour to maintain adequate hydration. Humidified 
oxygen was given at 5 L/min for 48–72 h. O2 saturation 
monitoring was carried up to 7 days postoperatively and 
maintained at 97%. Anticoagulation was started 12 h 
postoperatively and continued for 30 days postoperatively. 
Postoperative haemoglobin levels were maintained at 
>9 gm%.8 Patients were mobilized toe touch weight 
bearing with the help of a walker next day. The spongy 
bone in sicklers is so soft that the stability of the cementless 
implant (bone in growth) may be jeopardized leading to 
early loosening. So as a precaution, the patients were 

only allowed partial toe touch weight bearing from first 
postoperative day and full weight bearing was started at 
6 weeks [Figure 4]. Patients were followed clinically and 
radiologically at 2 weeks, 1 month, 3 months and then 
yearly [Figures 2b and 3]. Preoperative and postoperative 
modified Harris hip score was evaluated.7

rEsults

The average followup was 3.8 years (range 2‑6 years). The 
average operating time was 96 min (range 88–148 min). 
The average blood loss in patients was 880 ml (range 
650–1200 ml). The average intraoperative blood 
(leukodepleted packed red blood cells) transfused were 2.3 
units (range 2–5 units) to maintain a hemoglobin level of 
8–10 gm% and dilute the HbS load. All the patients showed 
an improvement in Harris Hip score which improved from 
average 42 points preoperatively to average 92 points 
at latest followup. Intraoperatively, one patient had a 
periprosthetic fracture for which stainless steel cerclage 
wiring was done. Postoperatively, the average drain output 
was 450 ml (range 120–700 ml). Six patients developed 
acute SC crisis and were managed in Intensive Care Unit. 
Five of these required exchange transfusion. Three patients 
developed postoperative wound hematoma and were 
reexplored. Two patients had persistent wound discharge 
for 5–7 days. Cultures from their wounds were sterile. None 
of the patients had infection. Three patients developed 
limb length discrepancy less than 1 cm. None of the cases 
had aseptic loosening as assessed on serial radiographs. 
Subsidence was not noticed in any of the cases till latest 
followup. There were no early or late dislocations. No 
heterotopic ossification was seen in any of the cases. There 
were no cases of sciatic nerve palsy.

discussion

Sickle cell disease is the most common cause of avascular 
necrosis in childhood. The incidence of avascular necrosis in 
sicklers has been reported to be between 10% and 30%.9,10 
Avascular necrosis of femoral head has been reported more 
commonly in SC disease (29%) and 19% in adults with SS 
disease.11‑13

Preoperatively, average 4–5 units of leukodepleted packed 
red cells should be arranged in each case to attain a 
hemoglobin level of 8–10 gm%. This reduces the chances 
of development of postoperative acute SC crisis.3 All 
patients should be evaluated for antibodies in the blood 
as these patients have high chances of antibody levels due 
to repeated transfusions. These antibodies if not matched 
carry a high chance of alloimmunization and transfusion 
reactions. It is recommended to decrease the preoperative 

Figure 1: Clinical photograph showing the patient undergoing exchange 
transfusion using the plasmapheresis machine
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HbS level to <30% especially in patients who have a 
history of acute SC crisis, acute chest syndrome, previous 
cerebrovascular accidents and Hb <5 gm%. National 
preoperative transfusion in SC group recommends that 
conservative preoperative transfusion, to bring Hb 
9–11 gm%, is as effective as aggressive transfusion regimen 
in which the HbS level was reduced to <30%.5

Surgery in SC can be prolonged due to increased blood loss, 
difficulty in dislocation secondary to protrusio or adhesions. 
Bleeding occurs from the vascular channels that enter the 
bone from the capsule. We found bone wax very handy 

to block these vascular channels. This step is important as 
this can prevent profuse blood loss. Al‑Mousawi et al. have 
reported an average operative time of 2.2 h and a mean 
operative blood loss of 1275 ml.14 Blood loss encountered 
was also less due to shorter operative time, meticulous 
hemostasis while exposing and use of bone wax to seal 
the vascular sinusoids.

Hernigou et al .  per formed hip ar throplasty in 
244 patients (312 hips) with SC disease and found medullary 
sclerosis in 46 femora.8 This increases the risk of perforation 
and fractures. Hanker et al. and others have described 

Figure 3: (a) Preoperative anteroposterior view of the pelvis with both hips showing advanced stage osteonecrosis of femoral heads in a 
22 year old male (b) Anteroposterior radiograph of the pelvis with both hips after THA on the left side (c) Anteroposterior radiograph of both hips 
at 2 years followup after THA on both sides with no signs of aseptic loosening

cba

Figure 4: (a) Preoperative (b) postoperative radiograph of thirteen years girl who underwent total hip replacement due to AVN hip secondary to 
sicking (c) Clinical photograph of same girl showing toe touch walking

a b c

Figure 2: (a) Anteroposterior radiograph of the pelvis with both hips showing the sclerosis in the proximal femora and narrow medullary canals. 
Left femur shows a broken screw left from previous surgery (b) Postoperative anteroposterior radiograph of the pelvis with both hips showing 
cementless implants

ba
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increased perforation rates.2,3 Intraoperative medullary 
canal sclerosis can be cleared by drilling a 4.5 mm drill bit 
or a high speed burr. This is followed by introduction of the 
guide wire into the femoral canal followed by enlargement 
of the canal using incrementally sized conical reamers. 
Hugh et al. have described making an anterior metaphyseal 
cortical window to identify the true medullary canal and 
facilitate femoral component implantation.15 We did not 
encounter any perforations because of the precautions and 
techniques used. SC hemoglobinopathy hinders the growth 
and development of bones in these patients. This may result 
in smaller bones and the resultant need to use small stems 
while performing a THA.16 Mosawi et al. recommend to 
keep a small size implant handy to avoid over preparation 
at the expense of bone stock.5 We did not need to use 
specialized short stems in our cases. We managed to put 
a minimum (size 0 accolade) uncemented stem in 9 hips 
we operated.

THA in SC disease is met with increased postoperative 
complications such as hematoma formation requiring 
evacuation, increased and persistent drainage, infection and 
acute SC crisis including the acute chest syndrome. Acute 
chest syndrome was managed by exchange transfusion, 
maintaining O2 saturation beyond 97%, pain control and 
iv hydration. Patients with SC disease are more prone to 
infection due to poor immune status and poor circulation 
of blood in the bone. Prolonged operative time added 
to the risk.17,18 We did not encounter any cases on acute 
chest syndrome. There is a high risk of osteomyelitis 
in sicklers. Patent organisms have been grown from 
femoral head cultures.19 We recommend that aspirates 
and tissue specimens should be collected from 6 different 
sites (subcutaneous tissue, capsule, acetabular floor, 
proximal femur, femoral canal and femoral head) from the 
hip and sent for cultures. If positive cultures are obtained, iv 
antibiotics should be continued for 6 weeks postoperatively. 
It is recommended to use antibiotic impregnated palacos 
cement in cemented THA.2 Hernigou et al. in their series 
of THA performed in SC hemoglobinopathy have reported 
that a preoperative infection had occurred in 21 of 312 
hips (7%) and postoperative infection rate of 3% was 
seen in sicklers in their series. They advocated a two‑stage 
revision at an interval of 45 days.8 We had no cases of 
deep infection which is contrasting to an earlier series that 
reported a high infection rate. The authors attribute this 
to shorter operative time, meticulous hemostasis, laminar 
air flow, preoperative correction of anemia, and SC load.

Sene et al. described a consecutive series of 38 patients 
including 48 cemented THR followed over a period of 
7 years (mean followup 5 years). Normal hip function 
was achieved in 64% cases with a high complication rate 
of 19%.20 Cemented THA has its limitations because of 

the difficulty in cementing bleeding bone. Hernigou et al. 
have used the “French Paradox” technique where they 
used a rectangular stem to fill the canal without trying to 
obtain a continuous cement mantle. This provides a direct 
load transfer to bone by close cortical contact and also 
provides intrinsic stability that may protect the cement 
mechanically.8

Cementless stems are easier and quicker to place and have 
proven benefits in the young. The problem with cementless 
implants is the risk of fracture while placement of the stem 
and failure of the acetabular cup to incorporate in sclerotic 
bone. Ekere et al. have excellent results using uncemented 
hip replacement in two of their earliest cases done in 
Nigeria.21 Issa et al. compared 32 SC patients (42 hips) with 
87 non‑SC patients with hip osteonecrosis followed for >7 
years and found no difference in aseptic implant survivorship 
(95% vs. 97%). They believed that the outcome of THA 
in SC patients can be improved by optimizing medical 
management and use of cementless prosthetic devices.22 
We have used cementless implants in our series and have 
found them to shorten surgical time, are bone conserving 
and have a predictable outcome at mid term.

High rates of aseptic loosening in THA in sicklers have 
been reported in the literature.3,23,24 Hernigou et al. 
in their review of 312 hip arthroplasties performed 
in 244 patients with SC disease at mean followup of 
13 years reported an aseptic loosening rate of 8%20 
cups and 5%16 stems. They also mentioned that the 
risk of aseptic loosening was less than that reported 
in the literature.8 Although it is prematute to speak of 
loosening at 2 years of followup. We have had no aseptic 
loosening in our series and agree that loosening rates 
have decreased with the use of cementless implants.

The limitations of our study is that it has a short term 
followup. Further followup is warranted to judge the 
future of total hip arthroplasty using cementless implants 
in patients with SC disease.

conclusion

Management in sicklers require a multidisciplinary 
approach involving the anesthetist, hematologist and the 
orthopedic surgeon. The hematologists need to reduce 
the SC load preoperatively by exchange transfusion and 
build hemoglobin to >9 gm%, the anesthetist need to 
keep the patient warm and hydrated to reduce sickling and 
the orthopedic surgeon needs to be meticulous and quick 
in technique and achieve adequate hemostasis during 
surgery. During the postoperative period, care needs to be 
taken to maintain hemoglobin >9 gm%, reduce SC load 
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by aggressive transfusions, hydration and oxygenation, 
to avoid SC crisis. Contrary to previous reports, THA in 
sicklers now has a predictable outcome, less complications 
and failure rates especially with the use of cementless 
implants and better patient management in the pre, intra 
and postoperative periods.
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