
Summary
Background: Osteomyelitis in Sickle Cell Disease (SCD) and 
non-SCD patients has  different clinical pictures. This study was 
designed to compare the pattern of chronic osteomyelitis in these 
two populations.

Method: This is a prospective study in which 30 Consecutive 
SCD patients with chronic osteomyelitis of haematogenous origin 
(SO) and 30 consecutive non-SCD patients with chronic 
osteomyelitis of haematogenous origin (NO) were compared 
between November 2003 and March 2005.

Result: The presenting complaints were similar in both groups 
except for a higher incidence of bone pain among SCD patients.
There was a significantly higher incidence of multifocalization (p 
=0.02), bilaterality (p = 0.01) and symmetry (p = 0.01) among SCD 
patients. SCD patients had significantly higher leucocyte count 
(p<0.01). Staphylococcus aureus was the most common pathogen 
among the two groups of patients; 69.0% in the SO and 82.1% in 
the NO . Even though the proportion of gram negative pathogens 
isolated from SO (41.4%) were more than those from NO (39.3%) 
the difference was not significant. Salmonella was not isolated in 
any of the groups.

Conclusion: Bone pain, upper limb involvement and 
leucocytosis are more common manifestations of chronic 
osteomyelitis in SCD patients than in the non-SCD patients. 
Staphylococcus aureus remains the most common pathogen of 
chronic osteomyelitis in both groups in our environment .While 
gram negative organisms are prominent aetiologic factors; 
Salmonella organisms were not cultured in any of the patients. 
Hence, antibiotics effective against Staphylococcus aureus and 
gram negative organism should be prescribed.
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Introduction 
Osteomyelitis is regarded as the commonest orthopaedic disease in 

1developing countries  It is a common musculoskeletal 
manifestation of sickle cell disease. The chronicity of this illness 
decreases the quality of life, especially when it afflicts patient with 
SCD who already has to cope with several other medical problems 
(crises) peculiar to the disorder. This combination is financially 
demanding and expensive to manage. Some of the peculiarities of 
osteomyelitis in sickle cell disease patients reported in the literature 
include diaphyseal osteomyelitis of long bones, segmental lesions, 
multi-focalization, bilaterality, symmetrical bone involvement and 

2,3,4,5 a high incidence of salmonella osteomyelitis.  The observed 
differences in the clinical manifestation of osteomyelitis in patients 
with and without sickle cell disease has been ascribed  to the 

2haemoglobinopathy or to a difference in  the  causative organisms .
     Some studies have been done on osteomyelitis in SCD patients 

2,3,6in Nigeria.  , but they had some limitations which our study aims 
6to address. Nwadiaro et.al  looked at the pattern of presentation in 

sickle cell disease patients. But the study grouped patients with 
sickle cell traits as SCD. Patients with sickle cell traits do not 
manifest like sickle cell disease patients except in extremes of 
conditions; hence in this study all individuals with sickle cell traits 

  2are considered normal. The study by Adeyokunnu et.al  in Ibadan, 
Nigeria was on osteomyelitis in children caused by salmonella 
organism with little attention to those caused by other infective 
pathogen.  Ebong's study also in Ibadan was on SCD patients with 

3acute osteomyelitis, but he did not use any control.
      We designed this study to compare the clinical pattern of 
chronic osteomyelitis of haematogenous origin in sickle cell 
disease patients (SO) with that of non sickle cell disease patients 
(NO) with a view to highlighting the similarities and differences in 
their pattern of presentation. It is also intended to compare the 
causative pathogen in the two groups under study.
 

Patients and Methods
This is a prospective study made up of all patients with sickle cell 
disease with chronic osteomyelitis of haematogenous origin that 
presented at the Wesley Guild Hospital Ilesha and Ile-Ife hospital 
units of the Obafemi Awolowo University Teaching Hospital in 
Osun state, South West of Nigeria. The study was conducted 
between November 2003 and March, 2005. We recruited thirty 
consecutive non sickle cell disease patients with chronic 
osteomyelitis as controls. Patients with post traumatic and post 
operative osteomyelitis were excluded. All patients with sickle cell 
traits were regarded as normal.
     The age, sex, height, weight as well as clinical findings on the 
subjects was documented. Each patient was assessed clinically for 
features of both chronic osteomyelitis and sickle cell disease. All 
the patients had x-rays of the involved bones(s) which were 
reviewed for the pattern of bone involvement. Deep wound swabs 
were collected for microscopy culture and sensitivity (mcs) in 
patients with discharging sinuses. Blood cultures were done in 
patients who presented with high grade fever. Some patients 
without a discharging sinus but with clinical and radiological 
features of chronic osteomyelitis had samples collected by needle 
aspiration. Those who did not have wounds to swab or abscess to 
aspirate had tissue biopsies at operation.
     The haemoglobin genotype of each patient was confirmed by 
haemoglobin electrophoresis. White blood cell counts were done 

7manually as described by Lewis and colleagues.  The erythrocyte 
sedimentation rate was done manually using Westergreen 

7technique.  Patients with mature sequestrum were treated with a 
combination of sequestrectomy, saucerization and curettage. A few 
with diffuse involvement of bone(s) without adequate involucrum 
were managed on antibiotics alone. 

Data Analysis
Statistical analysis was done using SPSS version 13.0. Frequency 
statistics were carried out, comparison between 2 groups was done 
using Anova for parametric data and Mann Whitney U test for non-
parametric data. All statistical tests were two tailed and statistical 
significance for all the tests was inferred at p < 0.05.

Result
Among the study population of 30 sickle cell disease patients with 
chronic osteomyelitis, 15 were males and 15 were females giving a 
M: F ratio of 1:1. None of the patients had sickle cell thalassemia, 
93.3% had sickle cell anaemia while 6.3% had HbSC. A  M:F of 

Nigerian Journal of Orthopaedics and Trauma June 2009: 8 (1): 11-14

A Comparison of Chronic Osteomyelitis in Sickle Cell Disease and 
 Non-Sickle Cell Disease Patients

Orimolade E.A., Oluwadiya K.S., Salawu L., Akinyoola A.L., 
Ikem I.C., Oginni L.M., Adegbehingbe O.O.

2 3 1 1 1 1
* Orimolade E.A., Oluwadiya K.S., Salawu L., Akinyoola A.L., Ikem I.C., Oginni L.M., Adegbehingbe O.O.

1

1 3Dept of Orthopaedics and Trauma, Haematology,
Obafemi Awolowo University Teaching Hospitals' Complex

2Ile-Ife, Nigeria. Dept of Surgery LAUTECH Teaching Hospital, Osogbo Nigeria
Tel:2348034033675.

* ayodeleorimolade@yahoo.com

11



1.5:1 was observed among the non-SCD patients with 
osteomyelitis, 56.7% were HbAA while 43.3% were HbAS.The 
demographic variables of subjects are as documented in table 1. 
The mean duration of symptoms at presentation was shorter in SCD 
patients (1±1.7yrs) than in the normal patients (1.9± 3.6yrs). 
     Ten (33.3%) of the SO patients had previous episodes of 
osteomyelitis and are presenting with a recurrent disease in the 
same bone or presenting with involvement of a new bone while all 
NO patients were presenting with new bone infections. Twelve 
(40%) of the sickle cell disease patients with osteomyelitis had no 
past episodes of bone pain crisis. Bone pain was the only symptom 
that was significantly higher in SCD patients with osteomyelitis 
than in their normal haemoglobin counterparts (Table 2).
    

Bone Involvement
The lower limb bones were more involved in both groups of 
patients; with 24 (80.0%) NO patients and 19 (63.3%) SO patients 
having involvement of their lower limbs. The difference between 
the 2 groups was not statistically significant .There was however, a 
significantly higher proportion of patients with upper limb bone 
involvement among the SCD patients 14(46.7%) compared with 
6(20.0%) in their normal counterparts, p=0.03 (table 3). The tibia 
and the femur were the 2 most involved bones in both groups. The 
tibia was found to be the most commonly involved bone among the 
SCD patients (25.9%), while the femur was the most involved in 
non-SCD patients (37.8%). 
     In general, single bone involvement was the predominant 
finding, however multiple bone involvement was significantly 
prevalent in SCD subjects (12, 40%) compared with non-SCD 
subjects (4, 13.3%), p = 0.020. The SCD patients also showed a 
higher prevalence of bilaterality (8, 26.7%), 7 of which showed 
symmetrical involvement of similar bones compared with the non-
SCD subjects in which only 1 (3.3%) patient had bilateral 
involvement and with no symmetry.

Haematological characteristics 
Patients with SCD had a significantly higher mean WBC 

3(13,235±6,296) x10 /cmm than the non-SCD patients 
3(7,590±2,897) x10 /cmm, P <0.01. 

The mean ESR showed elevation in both groups, higher mean value 
was seen in the SCD (70±45)mm/hr patients than in the non-SCD 
patients (57±36)mm/hr but the difference between the 2 groups was 
not significant.  

Microbial culture
Table 4 shows the culture results from subjects with osteomyelitis. 
Majority of the cultures in both groups grew Staphylococcus 
aureus, 82.1% in normal patients with osteomyelitis (NO) and 
69.0% in SCD patients with osteomyelitis (SO); the difference was 
not statistically significant. Staphylococcus aureus was the only 
gram positive organism in our cultures.
     Gram negative organisms isolated in our patients include 
Pseudomonas species, E.coli, and Klebsiella species and these 
constitutes 41.4% of cultures in SCD patients (SO) and in 39.3% of 
cultures in normal patients (NO); the difference was not 
statistically significant. None of the cultures from our subjects' 
samples (wound swab, wound biopsy, or blood) yielded 
Salmonella species. Polymicrobial cultures were seen in 20.7% of 
the positive cultures from SCD patients and in 21.4% of cultures 
from the normal patients. All the polymicrobial cultures in normal 
patients(NO) showed Staphylococcus aureus alongside gram 
negative pathogen while 2 of the SCD patients(SO) had 
polymicrobial growth of E.coli and Pseudomonas the other 4 had 
Staphylococcus aureus cultured alongside gram negative 
pathogens.

Table 1. Biodata of all patients with chronic osteomyelitis

Variables                                 SO                                        NO
Height (Meansd) cm              126.8   35.8                144.6  33.1
Weight (Meansd) kg                30.7  15.3                  41.72  20.0
Mean age (years)                     13.4  9.2                     15.4  1.7
Age range                          9months  30years             7months  
32years
Hb Genotype                              SC  2                          AA-17
                                                   SS  28                         AS-13
Male                                              15                                 18
Female                                           15                                 12

Legends
Hb = Haemoglobin 
SO = SCD subjects with osteomyelitis
NO = Non-SCD subjects with osteomyelitis
SC = Heterozygous sickle haemoglobin C
SS = Homozygous sickle haemoglobin
AA = Normal haemoglobin A
AS = Sickle cell trait

Table 2. Clinical features at presentation of all patients

Clinical features            SO                     NO                            P
Previous episodes         10                        0
Average duration of      1 1.7                 1.93.6
symptoms (years)
Bone pain                    22(73.0%)      14(46.7%)             0.035
Swelling                      23 (76.7%)     21(70.0%)             0.559
Fever                           17 (56.7%)     12(40.0%)             0.196
Deformity                    4 (13.3%)        6 (20.0%)            0.488
Discharging sinus       14(46.7%)       16(53.0%)            0.606

Table 3: Showing the pattern of bone involvement 

Parameters for comparison            SO             NO             p-value
Upper limb involvement               14               6                  0.03
Lower limb involvement               19              24                 0.15
Bilaterality                                      8                1                  0.01
Symmetry                                       7                0               0.01
No of patients with Multiple bone 
Involvement                                  12                4                  0.02
Total numbers of bones involved  54               37

Table 4: Microbial culture results

TYPE OF ORGANISM          NUMBER OF SO                NUMBER OF NO   P- VALUE                                                                               
PATIENTS WITH                PATIENTS WITH

                                                 POSITIVE CULTURE         POSITIVE CULTURE                             
                                          (%)                       (%)

S. aureus                          20/29(69.0%)          23/28 (82.1%) > 0.05
Gram negatives 
 (Pseudomonas, 
E.coli, Klebsiella)             12/29(41.4%)         11/28 (39.3%) >0.05
Polymicrobial culture        6/29(20.7%)          6/28(21.4%)
No growth                                                     1                                    2

Discussion
This study suggests that there were differences in the presentation 
of osteomyelitis in SCD and patients with normal haemoglobin. 
Our study showed that SCD patients with osteomyelitis presented 
at an earlier age and with shorter duration of symptoms compared 

12NJOT June 2009 Vol 8 No.1



with their normal Hb counterpart. This may be because SCD 
patients are used to visiting hospitals frequently because of other 
complications such as bone pain crisis, dactylitis and other 

8illnesses . This may make them to present early in the hospital when 
they have osteomyelitis. 
     Similar to some other studies, this study also showed that 
osteomyelitis was equally prevalent among male and female SCD 

9,10patients .  This is at variance to the presentation among patients 
with normal haemoglobin, where males were 50% more likely to 
have osteomyelitis than females.  In normal population, micro-
trauma which is more common in males has been suggested as a 

11predisposing factor . But in SCD, the underlying ischaemic 
changes and immunocompromise, which have been implicated as 
predisposing factors in the aetiology of their osteomyelitis, affects 

12,13both sexes . However Ebong in Nigeria reported a higher ratio 
3(1.4:1) in males SCD patients.

     This study also suggests that bone pain is an important 
differentiating symptom of chronic osteomyelitis in SCD and 
patients with normal haemoglobin. In endemic areas, when a 
patient with chronic osteomyelitis presents with bone pain, health 
care givers should exclude SCD as an underlying cause. Other 
likely pointers to SCD in patients with osteomyelitis include 
multifocality, bilaterality and symmetry all of which were 

11,12significantly higher among SCD patients.  In both groups of 
patients the long bones of the lower limbs were more commonly 
involved. However a higher proportion of upper limb involvement 
was seen among the SCD patients. Tibia involvement was most 
common among SCD patients, this finding is in keeping with that 

3 6 9of Ebong , Nwadiaro,  and Gbadegesin  in Nigeria but different 
10from Elmer  in California who found humerus the single most 

 involved bone in haemoglobinopathic Salmonella osteomyelitis.
The femur however, was the most commonly involved bone among 
the non-SCD patients. Trauma has been implicated as a major 
determinant of the site of osteomyelitis by causing a small 

11haematoma or fluid collection in a bone.  The pattern of bone 
infarction in SCD patients may be a more important determining 

12,13factor of the bone that are affected.  Localisation of organisms in 
bone or other tissues compressed by  aortic aneurysms, 
haematomas, areas of infarction or compromised by other disease 

14,15processes has been reported.  
     A significantly higher leucocyte count (p<0.01) was seen in the 
SCD patients. The increases in the WBC count in sickle cell disease 
patients has been linked with increased granulocyte turnover and 

16demargination of WBC in the circulation.
     Our study supports the recent trend in the changing infection 
profile of osteomyelitis in SCD patients in Nigeria. In 1980, 

2Adeyokunnu et al  showed that 63 of 65 patients with Salmonella 
osteomyelitis were SCD patients. Subsequent studies in Ibadan, 
Nigeria showed Salmonella involvement ranging between 4% and 

3, 17, 1850%.  
We did not isolate any Salmonella organism in our study, a result 
that is similar to the findings by Nwadiaro et. al. and Gbadegesin et. 

 6, 9al. . This decreasing incidence may be due to the common practice 
in Nigeria of over treating suspected Salmonella infection in the 
general populace, based on Widal reaction from private 
laboratories by many private/general medical practitioners. Also it 
was also documented that localization of bacteria in diseased tissue 
is not exclusive to Salmonella it occurs with Staphylococcus, 

14Pseudomonas, E.coli and other organisms . In this study, the gram 
negative organisms cultured from our patients include 
Pseudomonas, E.coli and Klebsiella spp.

19 20Sadat-Ali et.al  in Saudi Arabia and Epps CH et.al  in Washington 
DC reported a higher prevalence of Staphylococcus aureus in their 
studies. 
Staphylococcus aureus remains the commonest causative organism 
of osteomyelitis in both SCD and patients with normal 

6,9,21,22,23,24haemoglobin in Nigeria.
     In conclusion, this study showed that bone pain, upper limb bone 
involvement and leucocytosis are more common manifestation of 
chronic osteomyelitis in SCD patients. It support the earlier reports 

that, Staphylococcus aureus is the most common causative 
organism of osteomyelitis in both SCD and non-SCD patients in 
Nigeria. While gram negative organisms are prominent pathogens 
of osteomyelitis in our environment, Salmonella organisms were 
not isolated in our cultures. Hence, antibiotics effective against 
Staphylococcus aureus and gram negative organism should be 
prescribed. 
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