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Treating chronic osteomyelitis in a sickle cell child using 
multimodal approach: A novel case in a 14-year-old boy

Sadaf Mohammed Basheer, Ali Redha Karashi,  
Mohammed Abdul Basith

ABSTRACT

Introduction: Sickle cell hemoglobinopathy is 
a frequent cause of morbidity mostly in terms 
of vaso-occlusive crises and osteomyelitis, 
treatment of which is demanding as there is 
no set protocol to date designed for this subset 
of patients. Case Report: We report a case of a 
14-year-old sickle cell boy who presented to us 
with chronic osteomyelitis involving the distal 
aspect of right radius and in whom the infection 
was successfully eradicated using multimodal 
treatment regimen which included a course of 
intravenous (IV) antibiotics along with surgical 
debridement and implantation of local antibiotic 
delivery system followed by appropriate course 
of oral antibiotics. Conclusion: Complete 
eradication of chronic osteomyelitis infection 
in a sickle cell patient represents challenge due 
to the pathophysiology of the disease which is 
significantly different in the patients. To our 
knowledge, this is the first reported case of 
such a combination therapy in pediatric sickle 
cell population in particular the usage of local 
antibiotic therapy in the form of cement beads 
which resulted in successful resolution of the 
osteomyelitis infection. Though this case alone 
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does not provide sufficient proof but it does 
validate the concept of usage of multimodal 
therapy for treatment of similar infections in 
sickle cell population for further analytical 
studies.
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INTRODUCTION

Although the incidence of sickle cell disease is 
constantly decreasing due to an effective screening 
program in Bahrain, sickle cell disease remains the 
most common hemoglobinopathy affecting the inherited 
population of Bahrain with a reported incidence of 
0.4% [1]. Involvement of the musculoskeletal system is 
the most common clinical manifestation of sickle cell 
disease and accounts for a large portion of morbidity 
caused by the disease itself [2]. The most frequent cause 
of hospital admissions in sickle cell patients are vaso-
occlusive crises followed closely by osteomyelitis [3]. 
However, the distinction between the two may present a 
diagnostic dilemma due to the considerable similarities 
in the clinical presentation of the two entities and the 
limited value of conventional radiographs in diagnosing 
osteomyelitis [4, 5]. Treatment of chronic osteomyelitis in 
a sickle cell patient can be challenging due to complexity 
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of the disease pathology including susceptibility of sickle 
cell patients to infections, presence of infarcted bone, 
and impaired complement system [2]. There is reduced 
immunity due to splenectomy in the patients leading to 
reduced host response and opsonization. Our case involves 
multimodal treatment regimen in which the patient was 
treated with a course of IV antibiotics along with surgical 
debridement and implantation of local antibiotic delivery 
system followed by appropriate course of oral antibiotics, 
through this combined method we were able to achieve 
complete eradication of the infection. To our knowledge, 
there has been no prior reported cases of usage of such 
multimodal therapy in pediatric sickle cell population in 
particular the usage of local antibiotic therapy in the form 
of cement beads.

CASE REPORT

We present an interesting case of a 14-year-old boy, 
known case of sickle cell disease, who initially presented 
with a three weeks history of right forearm swelling and 
pain following a minor trauma. Upon review there was 
a mid-forearm swelling mainly centered over the radius, 
the plain radiographs did not show any significant 
changes suggestive of osteomyelitis (Figure 1). Lab 
investigations in terms of inflammatory markers, such 
as C-reactive protein (CRP) and erythrocyte sedimentation 
rate (ESR), were requested and an ultrasound was done to 
rule out any underlying collection and revealed a 4 × 1.9 
cm collection (Figure 2) in the distal radius for which he 
underwent incision and drainage and was started on IV 
antibiotics (vancomycin and Rocephin) according to his 
previous positive blood cultures (salmonella). His initial 
CRP was 23.5 mg/L (normal: 0–3 mg/L) and ESR was 52 
mm/h (normal: 0–30 mm/h), his response to antibiotics 
was monitored using these inflammatory markers which 
continually showed an upward trend with his CRP 
increasing from 27.3 to 94.5 and his ESR was reported 
to increase from 65 to 80. Magnetic resonance imaging 
(MRI) requested demonstrated a 2.4 × 1 × 3.6 cm collection 
along the distal radius region with evidence of sequestrum 
formation (Figure 3). Three weeks following the initial 
debridement, the patient was taken for sequestrectomy 
and debridement in view of suboptimal response to IV 
antibiotics where he was noticed to have a deep infection. 
The sequestrum was removed precautiously keeping the 
periosteum around the defect intact (Figure 4), antibiotics 
impregnated poly(methyl methacrylate) (PMMA) 
mixture (2 g of vancomycin and 2.4 g of tobramycin) was 
placed in the form of a mold that served as a space filler 
to avoid instability and concurrently was designed for 
local delivery of antibiotics. The patient was started on 
linezolid and meropenem empirically as all cultures failed 
to grow an organism for four weeks. During this period 
there was a drastic improvement in his inflammatory 
markers which dropped from a CRP of 94.5 to 6.65 and 
ESR of 80 to 15. A second surgery was performed after 

three weeks to remove the PMMA mold and the patient 
was subsequently discharged on three weeks of oral 
antibiotics (ciprofloxacin). Radiographs repeated eight 
weeks postdischarge showed complete healing of the 
structural defect with no evidence of sequestrum (Figure 
5), moreover complete resolution of infection was also 
supported by normal blood inflammatory markers. His 
CRP upon follow-up was 5.35 and ESR was down to 1.

Figure 1: Normal appearance of plain radiographs upon 
presentation.

Figure 2: Ultrasonography (USG) demonstrating a 4 × 1.9 cm 
distal radius collection.

DISCUSSION

In our part of the world, sickle cell disease forms 
an important part of everyday clinical practices. The 
musculoskeletal manifestations of sickle cell disease are a 
major cause of morbidity in this subset of patients. Of the 
musculoskeletal complications the two most noteworthy 
are vaso-occlusive crises and chronic osteomyelitis.

The term osteomyelitis was first described by 
Chassaignac in 1852 [6] and roots from Greek words 
“osteon” meaning bone and “muelinos” meaning marrow, 
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it may simply be translated to infection off medullary 
canal of the bone. The spectrum of the disease is vast 
and may vary depending upon the mechanism of spread, 
the virulence of the organism, immune status, and the 
comorbidities of the patient [7, 8]. Osteomyelitis in general 

is considered as one of the most difficult infections to 
eradicate, however, in sickle cell patients and it presents a 
diagnostic and therapeutic challenge. The clinical picture 
of osteomyelitis closely resembles vaso-occlusive crises 
which is a far more presentation scenario in sickle cell 
patients with bone pains. In a review published by Jeane 
Baptisste et al., they recommended that osteomyelitis in 
a sickle cell patient should be considered only if vaso-
occlusive crises do not subside with standard therapy in 
1–2 weeks [9].

Osteomyelitis in sickle cell patients often presents in 
an indolent manner with abscess formation in which case 
a diagnosis can be made with ease. The diagnosis can be 
aided by various diagnostic modalities, MRI being the most 
sensitive one [10]. Several predisposing factors, such as 
immunodeficiency caused by splenic dysfunction, tissue 
infarction, and excess iron content, have been identified 
in sickle cell patients which account for the increased 
susceptibility of this population to chronic osteomyelitis. 
While treating osteomyelitis in sickle cell patients, there 
are number of elements requiring consideration, such 
as microvascular occlusion, immunosuppression, and 
presence of necrotic bone [2].

The management of osteomyelitis in sickle cell patients 
may be regarded as a dilemma as there is no algorithm 
that has defined measures for successful eradication of 
osteomyelitis in literature [11]. The aim of the treatment 
is centered around avoiding potential complications 
including pathological fracture and growth disturbances 
as well as achieving complete eradication of infection 
while restoring the function of the extremity [12].

Surgical debridement of the infected bone followed 
by appropriate antibiotics is the main stay of treatment 
in chronic osteomyelitis unlike acute osteomyelitis 
where parenteral and oral antibiotics are much more 
effective [13]. There is a greater role of antibiotics after 
surgical debridement of the devitalized tissues as the 
use of antibiotics in the presence of the sequestrum will 
be futile due to inability of the antibiotics to penetrate 
the devitalized tissues [12, 14]. The timings of surgical 
debridement remain controversial with many surgeons 
waiting until the appearance of sufficient involucrum 

Figure 3: Coronal T2 sequence of MRI with sequestrum 
formation in the distal radius region.

Figure 4: Intraoperative images demonstrating the deeply 
seated infection, the sequestrum has been completely removed 
while keeping the surrounding periosteum sleeve intact.

Figure 5: Radiographs taken at a follow-up eight weeks following 
debridement showing complete resolution of the infection with 
remodeling of the defect.
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to perform a sequestromy, however, there is sufficient 
evidence of performing a sequestromy if an involucrum 
has not appeared radiographically within three months of 
presentation [2, 15, 16].

The importance of preserving the periosteum has been 
previously described in an article by Bertram et al. [16] in 
which they stressed the role of an intact periosteum in 
generating an involucrum and creating skeletal stability. 
A subset of patients in their series were able to generate 
almost an entire diaphysis despite having massive skeletal 
defects which is very similar in our case. Postsequestromy 
the index case had a considerable bony defect in the distal 
radius which completely resolved within three months of 
debridement.

Following surgical debridement and sequestromy, the 
infection present within the dead bone is converted to 
an infection in well-vascularized tissue where antibiotics 
can penetrate readily [17]. Despite the prolonged use of 
intravenous antibiotics, a significant relapse rate has 
been found in chronic osteomyelitis [6, 8] more so in 
such difficult to treat cases, as ours, therefore it becomes 
vital to supplement the parental and oral antibiotics 
regimen with local mode of antibiotics delivery to 
produce complete eradication of the infection [6, 18, 19]. 
This in situ implantation works by locally eliminating the 
bacteria and reducing the dead space. There are several 
delivery vehicles used including both biodegradable and 
nonbiodegradable systems. Many commercially available 
preparations have shown promising results but they are 
expensive and not readily available in our settings. In the 
index case we used commonly available PMMA mixture 
which was combined with vancomycin and tobramycin 
both of which are known to maintain their efficacy when 
used along with PMMA. The elution kinetics of such 
a mixture of PMMA and antibiotics is biphasic with an 
increased bioavailability early on followed by a sustained 
release phase [20]. The antibiotics diffuse out of the 
PMMA carrier in a passive manner and therefore vary 
depending on the type of antibiotics, class of antibiotics, 
type of cement, and method of mixing [20].

Although there have been numerous advantages 
reported of local delivery of antibiotics in osteomyelitis, 
their application still remains controversial [19, 21] in 
particular in pediatric population where no published 
data is available for assessing the efficacy of such a 
treatment option. The major disadvantage of such a 
delivery method is a second surgery to remove the beads 
[21]. Managing resistant cases of chronic osteomyelitis 
with local antibiotic delivery method has the advantage 
of maintain a high concentration of antibiotics at the 
infection site while avoiding the systemic toxicity that 
may be associated with such a high concentration of 
antibiotics especially in pediatric population.

In the index case, we believe that the most important 
factor that played a crucial role in complete eradication of 
the infection was early sequestromy and the use of local 
antibiotic therapy, the utilization of which in pediatric 
population has not been attempted previously.

CONCLUSION

Chronic osteomyelitis is a dreaded complication of 
sickle cell disease which is associated with significant 
morbidity and a high recurrence rate. The gold standard 
for treatment remains surgical debridement and the use 
of parental antibiotics. The recurrence of osteomyelitis 
can be effectively reduced by local antibiotic impregnated 
delivery system, the most commonly used system has 
been the PMMA which can be molded into beads, blocks, 
or bars. This approach provides a promising adjunct to 
treating osteomyelitis especially in difficult to treat and 
resistant cases even in pediatric population. Another 
important consideration is the potential of the periosteum 
to regenerate and restore the continuity of the bone 
which would otherwise require complex reconstructive 
procedures.
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