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Pablo Viñuales a, Paola Andrea Hortua b, Jordi Zafra a, Ramón Clos a, Jordi Villalba a,* 

a Service of Orthopaedics and Traumatology, Consorci Hospitalari de Vic, Carrer de Francesc Pla el Vigatà, 1, 08500 Vic, Barcelona, Spain 
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A B S T R A C T   

Introduction and importance: The rising incidence of sickle-cell disease in European countries has led to an in-
crease in associated complications. Osteomyelitis, a rare complication in non-traumatic adult cases, poses 
diagnostic challenges and presents treatment difficulties due to limited cases and studies. 
Case presentation: A 23-year-old woman diagnosed with sickle-cell disease presented with a six-day fever and 
painful swelling in the left upper extremity persisting for a fortnight. She had no history of trauma but had 
experienced a previous episode of bacteremia due to Salmonella, four years prior. Magnetic resonance imaging 
revealed an intramedullary bone injury with cortical rupture extending into soft tissues, forming a collection that 
raised clinical suspicion of osteomyelitis, despite negative blood and aspirate cultures. Empiric antibiotic therapy 
was initiated, followed by surgical debridement of infected tissues. The resulting dead space was filled with 
antibiotic-coated calcium phosphate beads and tissue grafting. Anatomopathological studies confirmed findings 
consistent with chronic osteomyelitis. Stabilization of the arm was achieved with an orthopedic brace, and 
antibiotic administration continued for 6 weeks post-surgery. The injury consolidated 4 months after treatment, 
and nearly two years later she has not suffered a recurrence. 
Clinical discussion: The scarcity of literature implies the absence of clinical guidelines for treating osteomyelitis in 
these patients. Empirical antibiotic therapy combined with surgery when there are abscesses that need 
debridement can be an effective approach. 
Conclusion: Humeral osteomyelitis in sickle-cell disease patients can be effectively managed using a pharmaco- 
surgical strategy, but it should be tailored to the patient’s needs.   

1. Introduction 

Sickle cell disease (SCD) stands out as the most prevalent autosomal 
recessive structural hemoglobinopathy globally. While it is particularly 
common in regions such as Sub-Saharan Africa, tropical areas of Asia, 
and South and Central America, current migratory patterns have facil-
itated its spread to new countries [1]. The pathology is distinguished by 
the characteristic sickle-like shape assumed by erythrocytes. This 
morphology significantly heightens the likelihood of red blood cells 
becoming trapped in slow-flowing blood vessels, resulting in vaso- 
occlusion. This results in a functionally asplenic condition, increasing 
the risk of infections [2]. 

This disease can have a detrimental impact in bone tissue, leading to 
complications such as osteomyelitis (OM), septic arthritis and osteo-
necrosis [3]. The similarity in symptoms among these conditions, 
including vague bone pain, soft tissue edema, skin erythema and 

localized tenderness to palpation, poses a challenge for differentiation 
and accurate differential diagnosis [2]. A study conducted in France 
between 2015 and 2017 on osteoarticular complications in patients with 
SCD identified osteoarticular pain as the primary reason for consultation 
(83.8 %). While these complications predominantly affect children and 
lower extremities, with the knee (16.2 %) and hip (10.8 %) as the most 
frequently affected joints, they can manifest in individuals of all ages 
and in diverse locations [4]. 

OM represents a significant complication in patients with SCD. The 
geographical location has a dual impact, affecting both its incidence, 
with a higher rate in countries facing challenges in maintaining hygienic 
conditions, and the causative organisms [5]. In the United States and 
Europe gram-negative bacteria, especially Salmonella and Escherichia 
coli, predominate, while Staphylococcus aureus is the most common 
pathogen in sub-Saharan Africa and the Middle East [1,2]. Although it 
may be resolved with antibiotic therapy alone, unresponsiveness to it or 
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the presence of soft tissue abscesses or necrotic bone could lead to a 
combined strategy involving surgical debridement [3]. 

Despite being a condition with low frequency in our clinical setting, 
there is a pressing need for more in-depth clinical and research atten-
tion, given the anticipated increase in cases in the coming years. This 
article has been reported in line with the SCARE criteria [6]. 

2. Presentation of case 

This report describes the case of a 23-year-old woman from Ghana 
who presented to the emergency room with a six-day fever and painful 
swelling in the left upper extremity. Her discomfort had begun two 
weeks before, with slight pain and mild joint swelling, which had pro-
gressively increased in size and intensity since its onset. She denied any 
history of trauma, and the examination revealed no injuries, but there 
was an increase in local temperature. She had a prior diagnosis of SCD, 
which was under control with treatment, and she had presented an 
episode of bacteremia due to Salmonella in 2019. She reported no known 
drug allergies or toxic habits. 

Upon admission, a routine blood test was conducted, revealing an 
elevated level of C-Reactive Protein (CRP) at 46.8 mg/L. Empiric anti-
biotic therapy was initiated with 2 g of ceftriaxone every 24 h while 
awaiting the results of a blood culture, which turned out to inconclusive. 
Given the clinical suspicion of bacterial OM, the treatment regimen was 
supplemented with 600 mg of clindamycin every 8 h, along with anal-
gesics to address symptoms. This pharmacological protocol was 
administered during 27 days. 

An X-ray of the left humerus (Fig. 1) revealed a lytic lesion in the 
middle third of the diaphysis. Subsequently, an ultrasound of the left 
upper extremity was conducted, indicating a collection suggestive of 
abscess versus hematoma. During this procedure, a fine-needle aspirated 
puncture was carried out under ultrasound guidance, yielding non- 
diagnostic results. Thus, the study was extended with an MRI, which 
showed an intramedullary bone injury with cortical rupture, extending 
into soft tissues and forming a collection indicative of a substantial area 
of OM and its extraosseous extension (Fig. 2). 

Based on these findings, a surgical procedure was deemed necessary. 
Considering the location of the lesion, and to achieve proper exposure of 
the posterior and lateral surfaces of the humerus, as well as good visu-
alization of the radial nerve, a lateral approach to the brachial region 
was performed. Both the radial and posterior antebrachial cutaneous 
nerves were identified to prevent iatrogenic injuries, and the condition 
of the surrounding soft tissue was assessed in situ (Fig. 3) [7]. The soft 
tissue abscess was debrided, and the humeral bone was exposed (Fig. 4). 
Then, an osteotomy was performed with the opening of the bone cavity, 
during which part of the affected bone tissue was removed. Endome-
dullary curettage, followed by thorough washing, was carried out until 
all infected tissue was resected (Fig. 5). The bone defect was filled with 

Fig. 1. Initial radiograph showing lysis in the middle third of the humer-
al diaphysis. 

Fig. 2. Humeral MRI. A) Sagittal slice revealing intraosseous and soft tissue collection. B) Axial slice with the measurement (mm) of soft tissue collection.  
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calcium phosphate beads (Stimulan, Biocomposites Ltd., Keele, UK) 
impregnated with vancomycin and gentamycin for local antibiotic 
administration, that were also placed in the surrounding soft tissues 
(Fig. 6). To conclude, a tissue graft was applied in the area, and after skin 
closure, a plaster splint was placed. Although microbiological analyses 
of intraoperatively collected osseous and soft tissues samples yielded 
negative results, their anatomopathological study indicated findings 
consistent with chronic OM, which ultimately allowed us to reach the 
diagnosis. 

On the seventh day post-surgery the splint was removed for wound 
inspection that revealed satisfactory progress. The neurovascular state 
was also examined revealing its preservation except for a mild pares-
thesia around the posterior antebrachial cutaneous nerve. Four days 
later, the plaster splint was exchanged for an orthopedic brace (Fig. 7). 

The patient was discharged on the twelfth postoperative day due to 
her favorable clinical and radiological progress (Fig. 8). She was pre-
scribed with oral antibiotic therapy (750 mg of levofloxacin every 24 h 
for eight weeks) and scheduled for outpatient follow-up. Depending on 
her ongoing progress, she could be submitted for a second surgical 
intervention. 

During her hospitalization and preceding the surgery, the patient 
was transfused on two occasions totaling four units of red blood cell 
concentrates due to anemia secondary to her underlying pathology. In 
the postoperative period, no additional transfusions were necessary. 

At 4 months post-intervention, the injury had consolidated, and by 6 
months, the patient reported complete resolution of symptoms and a full 
recovery of functionality and joint balance. However, this outcome was 

not clinically verified using official questionnaires, as they are not part 
of our clinical practice. At 22 months after being treated in our center, 
the patient has not experienced any recurrence, indicating a complete 
resolution of her OM. 

3. Discussion 

In 2021, around 515,000 people were born with SCD, accounting for 
0.0036 % of an estimated 140 million births [8,9]. In Spain, we have 
observed a surge in cases of SCD, which is linked to the rising immi-
gration from Africa and South America, with an estimated 1200 cases in 
our country last year [10]. Although the susceptibility of these patients 
to bacterial infections is higher than that of the rest of the population, 
OM in SCD individuals is considered a rare complication, with between 
0.5 and 16 % of them experiencing it throughout their lives [2,11–13]. 
Our case, the first to be treated in our center, presented a diagnostic and 
therapeutic challenge from the outset due to its low prevalence, asso-
ciated with the scarcity of specific literature and its occurrence in an 
unusual anatomical region. 

The differential diagnosis of OM compared to other osteoarticular 
conditions with similar symptoms can be very challenging. Blood cul-
tures are often inconclusive, while detection solely through imaging 
tests can be imprecise, and there is a low correlation between both 
diagnostic batteries. Since the gold standard for OM diagnosis is the 
histopathological study of the affected tissue, patients are frequently 
diagnosed well after undergoing surgical treatment. Pathologies 
considered plausible at the onset of this case included – in addition to 

Fig. 3. Identification of nerve structures during boarding. The condition of the 
soft tissues due to OM can be observed. Fig. 4. Exposure of the humeral bone following soft tissue debridement.  
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Fig. 5. Humeral osteotomy after soft tissue debridement.  
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OM – bone infarction, bone neoplasia, and chronic nonbacterial osteo-
myelitis (CNO) [2,13,14]. 

Both clinical evaluations and microbiological analyses of blood cul-
tures did not enable us to rule out any pathology, a common occurrence 
in this condition, as reported in studies such as the pediatric series of Kao 
et al. (2020) [15]. They reported 20 OM cases among over 3000 SCD 
patients in a decade, with 6 of them presenting uni- or multifocal 
involvement in the humerus. The causative agent of the infection could 
only be determined in two cases. 

Some authors assert that lytic changes resulting from OM can be 
observed in the bone through radiograph from two weeks after the onset 
of infection, and ultrasound allows for the detection of acute extraoss-
eous infection signs. Indeed, our patient’s X-ray revealed a lytic lesion, 
and the ultrasound indicated an abscess, but they did not allow us to 
define a differential diagnosis. Therefore, we turned to MRI, which, with 
a sensitivity close to 100 %, allowed us to approach the presumptive 
diagnosis of bacterial OM due to findings compatible with a large 
osteomyelitic area with extraosseous extension [3,14,16,17]. 

Given the known challenge of identifying the causative bacterial 
agent of OM, its optimal treatment involves a combination of drugs that 
offer appropriate antimicrobial coverage. Although the existing litera-
ture on this matter is somewhat limited, there appears to be a consensus 
on the choice of empirical therapy, starting as soon as possible to pre-
vent bone sequelae, using drugs effective against S. aureus, Salmonella, 
and other gram-negative bacilli [2,3,13,18]. 

Isolated pharmacological treatment is indicated in cases of acute 
hematogenous OM before abscess formation, but later stages of the pa-
thology may require a combined strategy with surgery. This was the case 
with our patient, for whom we initially prescribed a first-line antibiotic 
considering her previous Salmonella infection and underlying condition. 
The regimen turned broad-spectrum when we had a clinical suspicion of 
OM, initiating empiric antibiotic therapy before obtaining adequate 
culture samples, a practice that some authors do not recommend. 

Despite this, our patient’s evolution was satisfactory [3,19,20]. 
While the surgical treatment strategy for the condition in SCD pa-

tients is not standardized, it is generally accepted that OM treatment in 
long bones should include debridement of the affected tissues, obliter-
ation of the resulting dead space, and the maintenance of anatomical 
stability [19]. Thus, we implemented this strategy adapting it to the 
specific needs of our patient. 

The goal of debridement is to achieve a viable vascularized envi-
ronment by eliminating sequestration and resecting infected bone and 
soft tissues, which act as foreign material. Some surgeons recommend 
performing debridement until healthy bone is obtained, while others 
suggest carrying out an osteotomy of the entire affected area. In our 
patient, we performed debridement of the soft tissues combined with an 
osteotomy to ensure the complete removal of diseased tissues [21]. 

Proper debridement can result in a large dead space that must be 
managed to prevent recurrence and significant bone loss, potentially 
leading to instability; conversely, insufficient debridement is associated 
with high recurrence rates. Various strategies, including bone grafts, 
pedunculated muscle flap grafts with skin grafting, bone transport 
techniques, and more recently the Masquelet technique – which has 
showed promising results – can be employed to fill the new space. In our 
patient’s case, absorbable calcium phosphate beads coated with anti-
biotics were utilized due to their local antibacterial effect in both bone 
and soft tissues, coupled with their efficacy in defect filling, building 
upon the positive clinical outcomes observed by the surgical team in 
previous cases [3,22,23]. 

To maintain stability, some authors propose the use of external fix-
ators as a fundamental component of treatment [24]. Despite being part 
of our preoperative plan, this was dismissed due to the satisfactory bone 
quality and sufficient integrity of the humeral structure following 
curettage, and it was considered that the remaining healthy bone tissue 
was sufficient to allow immobilized management of a plaster orthosis. 

Humeral OM cases in patients with SCD are extremely limited in the 
literature, making it challenging to establish uniform guidelines for their 
clinical treatment. As far as the authors could ascertain, only two pre-
vious case reports detail therapeutic strategies in SCD patients with a 
primary diagnosis of OM in the humerus. Ghazanfar et al. (2021) [25] 
treated a 28-year-old woman with involvement of both proximal and 
distal humerus, while Saturveithan et al. (2014) [26] treated a one-year- 
old child with involvement of the proximal humerus, both with unde-
tectable infection in synovial samples. In both cases, antibiotic treat-
ment began empirically due to fever or clinical suspicion of OM after 
surgical lavage, and it was later adjusted to ceftriaxone and ampicillin 
upon the isolation of Salmonella in blood culture and intraoperative 
samples, respectively. The favorable outcome for both cases followed 
two arthroscopic drainage and debridement procedures, accompanied 
by six weeks of antibiotic therapy. Our therapeutic strategy followed the 
same principles as theirs, saving the differences related to each case. 

Up until this date, our patient has been recovering satisfactorily. 
Clinical follow-up examinations will be closely monitored in case of 
progression of the pathology. 

4. Conclusion 

We presented a rare of humeral osteomyelitis in a sickle-cell disease 
patient, which we managed with favorable outcomes using a pharmaco- 
surgical strategy adapted to the needs of our patient. 

Consent 

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this 
journal on request. 

Fig. 6. Filling of the bone defect with calcium phosphate beads impregnated 
with vancomycin and gentamycin for local antibiotic administration. 
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Fig. 7. Definitive humerus immobilization with an orthopedic brace.  
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A. Zaman, M. Zangiabadian, P. Zheng, S.I. Hay, M. Naghavi, C.J.L. Murray, N. 
J. Kassebaum, Global, regional, and national prevalence and mortality burden of 
sickle cell disease, 2000–2021: a systematic analysis from the Global Burden of 
Disease Study 2021, Lancet Haematol. 10 (2023) e585–e599, https://doi.org/ 
10.1016/S2352-3026(23)00118-7. 

[9] Statistics Times, World death and birth rate. https://statisticstimes.com/demo 
graphics/world-death-and-birth-rate.php, 2021. 

[10] S.E. de H. y Hemoterapia, CONSALUD: Unas 1.200 personas en España sufren la 
enfermedad de células falciformes. https://www.sehh.es/noticias/101359- 
la-sehh-es-noticia/125222-consalud-unas-1-200-personas-en-espana-sufren-la-en 
fermedad-de-celulas-falciformes, 2022. 

[11] D. Ochocinski, M. Dalal, L.V. Black, S. Carr, J. Lew, K. Sullivan, N. Kissoon, Life- 
threatening infectious complications in sickle cell disease: a concise narrative 
review, Front. Pediatr. 8 (2020), https://doi.org/10.3389/fped.2020.00038. 

[12] A.H. Al-Salem, H.A. Ahmed, S. Qaisaruddin, A. Al-Jam’a, A.M. Elbashier, I. Al- 
Dabbous, Osteomyelitis and septic arthritis in sickle cell disease in the eastern 
province of Saudi Arabia, Int. Orthop. 16 (1992), https://doi.org/10.1007/ 
BF00189627. 

[13] J.A. Rothman, Osteomyelitis in sickle cell disease: you know it when you see it? 
Pediatr. Blood Cancer 67 (2020) https://doi.org/10.1002/pbc.28585. 

Fig. 8. Postoperative radiograph. Calcium phosphate beads can be observed 
filling the bone defect and around soft tissues. 
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