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ABSTRACT

Background and Aim: This study aimed to investigate the epidemiological, clinical, and therapeutic aspects of osteoarticular
complications in patients with sickle cell disease in Bukavu.

Methods: We conducted a multicenter cross-sectional study over 5 years, focusing on 31 patients with sickle cell disease who
were admitted for osteoarticular complications in Bukavu. Data were collected from medical records and analyzed with the
Statistical Package for Social Science 26 (IBM, SPSS 26).

Results: We recorded 31 (6.07%) sickle cell patients with osteoarticular complications, with a mean age of 10.5 + 5.6 years
(extremes: 2-30 years). Pain, fever, and functional impotence were the most frequent reasons for consultation with 9 (29.03%)
patients. Septic arthritis was the most common complication in 10 (32.26%), followed by osteonecrosis of the femoral head in 8
(25.81%), chronic osteomyelitis in 7 (22.58%) cases, and acute osteomyelitis in 4 (12.70%) patients. The femur was the most
affected bone. Articular complications predominantly impacted larger joints, with the knee joint experiencing the highest rate
of damage, occurring in 38.71% of cases. Treatment, including medical and surgical methods, was provided in 16 cases (51.6%).
Complete healing without residual effects was achieved in 22 patients (70.96%).

Conclusion: The osteoarticular complications of sickle cell disease are frequent in the city of Bukavu, and regular monitoring
and early consultation would enable early diagnosis and management.

1 | Introduction replacement leads to the production of a defective hemoglobin
called hemoglobin S [1, 2].

Sickle cell disease is an autosomal recessive condition. It is

caused by a mutation where a valine replaces a glutamic The condition is mostly prevalent in regions with high rates of

acid in the sixth amino acid of the hemoglobin -chain. This Plasmodium falciparum malaria cases, with high incidence of
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cases being found among African and Afro-Caribbean popula-
tions [2, 3]. There is variability in the distribution of the dis-
ease from one region to another. Due to subsequent migration,
there is an upsurge in the rates of sickle cell trait in northern
Europe [3, 4]. It is particularly prevalent in sub-Saharan Africa,
where the prevalence sometimes exceeds 30% of the population
(300,000 annual births of major sickle cell syndromes) [5]. The
Democratic Republic of the Congo has one of the highest rates
of sickle cell disease in sub-Saharan Africa [6]. The evolution of
the disease is marked by multiple complications, often classified
as acute or chronic.

Acute complications primarily include vaso-occlusive crises,
chronic hemolytic anemia with acute exacerbations, and
increased susceptibility to encapsulated bacterial infections due
to functional asplenia. Chronic complications mainly affect vital
organs (bones, heart, brain, liver, kidneys, lungs) [7-12].

Bone is one of the major targets of sickle cell disease in chil-
dren, mainly in the form of acute manifestations, such as vaso-
occlusive crises and infections. Chronic symptoms include os-
teopenia, osteoporosis, and aseptic osteonecrosis, which are
more common in adults but less commonly found in children
[2, 10, 13]. These complications are age-related and mostly
target bones and joints. For example, bony manifestations
leading to “hand-foot” or dactylitis syndrome are common in
infants between 6 and 18 months of age. However, joint com-
plications are most common in adults. These complications are
highly invalidating, the most threatening being the femoral
head necrosis [7, 13, 14].

There is seldom literature on the bone and joint complications
of sickle cell disease in the Democratic Republic of the Congo
despite the high prevalence of the disease. This study aimed to
study the epidemiological, clinical, and therapeutic osteoarti-
cular complications of sickle cell disease in the city of Bukavu.

2 | Patients and Methods

We conducted a multicenter retrospective cross-sectional study of
osteoarticular complications of sickle cell disease in the city of
Bukavu from January 2015 to December 2020. Data regarding
patient demographics and clinical profiles were collected and
analyzed. We included all the Sickle cell disease patients with a
complete medical record admitted for osteoarticular complications
at the University Clinics of Bukavu, Panzi General Referral Hos-
pital, Medicure Hospital, Skyborne Hospital, and Clinique Ami
Des Enfants. The data regarding our patients’ epidemiological,
clinical, paraclinical, therapeutic, and evolutionary information
was recorded in a pre-established Excel spreadsheet (Microsoft
Corporation, Redmond, USA). Collected data were analyzed using
Statistical Package for the Social Sciences (IBM, SPSS Inc.) version
26. Categorical variables are expressed as mean (+Standard
Deviation), and categorical variables as frequencies.

2.1 | Ethical Statement

The institutional review board of the Faculty of Medicine of the
Official University of Bukavu approved this study. The

participants willingly consented to answer our questions after
being informed of the study's goals and methods. Written in-
formed consent was obtained from each participant, and the
ethical committee of each hospital approved the study. The
confidentiality of the collected data was scrupulously respected.

3 | Results

3.1 | Epidemiological Data

In this series, the frequency of osteoarticular complications was
31 (6.07%) cases. The mean patient age was 10.5+ 5.6 years,
with extremes ranging from 2 to 30 years. The 6-10 age group
was the most represented, with 16 cases (1.61%). Females were
more affected by complications than males, with 16 (51.61%)
cases, with a sex ratio of 1.06. Primary school patients were
more represented, with 16 (51.61%) cases (Table 1).

3.2 | Clinical and Paraclinical Data

The HbSS form was the most common, observed in 12 cases
(38.71%), while 19 cases (61.29%) had unspecified sickle cell
forms.

The most frequent reasons for consultation were pain, fever,
and functional impotence, with 9 (29.03%) patients (Table 2).
Septic arthritis (septic osteoarthritis) was the most common
complication in 10 (32.26%) patients, followed by osteonecrosis
of the femoral head in 8 (25.81%) patients, chronic osteomyelitis
in 7 (22.58%) cases and acute osteomyelitis in 4 (12.70%)

TABLE 1 | Sociodemographic data.
Variables Records Percentage
Age
Mean (SD) 10.5 (5.6)
Maximum 30
Minimum 2
Age class
0-5 5 16.13%
10-June 16 51.61%
15-November 8 25.80%
16-20 1 3.22%
>20 1 3.22%
Sex
Female 16 51.61%
Male 15 48.61%
Education
Illiterate 6 19.35%
Kindergarten 2 6.45%
Primary 16 51.61%
Secondary 7 22.58%
Total 31 100.00%
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patients. The femur was the most affected bone with 12
(38.71%) patients. The upper one-third of the femur was the
most affected bone segment, with 23 cases (74.19%). The artic-
ular complications mostly affected the big joints, the knee joint
being the most damaged in 38.71% of cases (Table 3).

Radiography alone was the complementary examination that
established the diagnosis in 14 (45.16%) patients, followed by
radiography combined with biology in 7 (22.58%) patients, and

(HDSS), sickle cell trait (HbAS), and compound heterozygous
states such as HbSC disease and HbS/B-thalassemia. HbSS, the
most severe and predominant form in sub-Saharan Africa,
including the Democratic Republic of the Congo, significantly
contributes to morbidity [1, 4]. Osteoarticular complications—
namely osteonecrosis, osteomyelitis, and septic arthritis—arise
from vaso-occlusion, chronic hemolysis, and increased infection

ultrasound combined with biology in 3 (9.67%) cases (Table 3). = TABLE3 | Paraclinical data.
Femoral head necrosis was most visualized on radiography in 8 Variables Records Percentage
(25.81%) patients followed by bone degenerative changes in 7 Complementary examinations
(22.58%) patients and sequestration in 5 (19.3%) patients Ultrasound + biology 3 9.67%
(Table 4). Ultrasound + X-ray 2 6.45%
Radiography 14 45.16%
3.3 | Therapeutics and Evolution X-ray + biology + ultrasound 3 9.67%
Medical treatment, combined with surgical intervention when Xcray + biology 7 22.58%
indicated, was the primary therapeutic approach utilized in 16 X-ray + ultrasound + biology 2 6.45%
(51.6%) patients. Most patients underwent a regular follow-up, Standard Rx imaging results
consisting of weekly appointments with a pediatrician and Necrosis of the femoral head 8 25.81%
orthopedic surgeon for the first month. At the 1-month mark, .
each patient received an X-ray of the affected area to confirm no Necrosis of the humeral head 1 3.23%
recurrence. Nearly all patients achieved full recovery without Radiographic signs of arthritis 7 22.58
sequelae. (Table 5). Periosteal reaction 3 9.68
Escrow 5 19.35
4 | Discussion Not done 3 9.68
Fracture line 3 9.68%
e ) s P 0 woms
TABLE 2 | Clinical data.
Variables Records Percentage
Genotype
Unknown 19 61.29%
HbSS 12 38.71%
Follow up
Irregular 9 29.03%
Regular 22 70.97%
Reason for consultation
Lameness + pain + functional impotence 2 6.45%
Lameness 2 6.45%
Lameness + pain 3 9.68%
Pain + fever + functional impotence + swelling 7 22.58%
Pain + functional impotence + swelling 2 6.45%
Pain + fever 2 6.45%
Pain + fever + swelling 1 3.23%
Pain + fever + functional impotence 9 29.03%
Pain + functional impotence 1 3.23%
Pain 2 6.45%
Total 31 100.00%
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TABLE 4 | Complications.
Variables Records Percentage
Complications
Septic arthritis 10 32.26%
Tibial plateau bone infarction 1 3.23%
Acute osteomyelitis 4 12.90%
Chronic osteomyelitis 7 22.58%
Osteonecrosis of the 8 25.81%
femoral head
Necrosis of the humeral head 1 3.23%
Bone damage
Femur 12 38.71%
Humerus 9 29.03%
ulna + radius 2 6.45%
Tibia 8 25.81%
Affected bone segment
Top 1/3 23 74.19%
Bottom 1/3 6 19.35%
1/3 medium 2 6.45%
Joint damage
Elbow 4 12.90%
Shoulder 7 22.58%
Knee 12 38.71%
Hip 8 25.81%
Total 31 100.00%
TABLE 5 | Treatment and progress.
Variables Records Percentage
Therapeutic approach
Medical + surgical 16 51.61%
Medical + orthopedic 8 25.81%
Medical 7 22.58%
Occurrence of sequellae
Healing without complications 22 70.96%
Recovery with complications 9 29.3%
Total 31 100.00%

risk due to functional asplenia, disproportionately affecting
children and posing substantial clinical challenges [6-8, 14]
Understanding the prevalence and characteristics of these
complications across SCD phenotypes is critical for interpreting
study findings and guiding clinical management strategies.

4.1 | Epidemiological Characteristics

This study identified osteoarticular complications in 31 (6.07%)
of 510 SCD patients in Bukavu over a 5-year period, with a

mean age of 10.5 + 5.6 years. The 6-10-year age group was most
affected (51.61%), and females slightly predominated (51.61%,
sex ratio 0.94). These findings are consistent with regional
trends of childhood onset [14]. Banza et al. reported a similar
prevalence of 9.2% for osteoarticular infections among HbSS
patients in Lubumbashi, with a mean age of 10.9 + 9.5 years and
a comparable sex ratio of 0.9, highlighting the severity of HbSS
in the Congolese population [11]. In contrast, Yaokreh et al.
observed a higher prevalence of 34.9% in HbAS patients in West
Africa (mean age 7.2 + 4.6 years), suggesting that milder forms of
SCD may still result in frequent complications [15]. Chinawa
et al. documented a 32.1% rate of musculoskeletal complications
in 78 HDSS patients in Nigeria, attributing regional variability to
geographic factors and sample size differences [16]. Fontalis et al.
emphasized the diagnostic challenge of distinguishing vaso-
occlusive crises from osteomyelitis in pediatric SCD patients,
underscoring the need for robust epidemiological profiling [17].
The lack of specified SCD genotypes in 61.29% of this study's
cohort limits the ability to draw phenotype-specific conclusions,
a limitation also noted in prior regional studies [18].

The slight female predominance observed here contrasts with
reports of higher male morbidity in SCD [19], though the
autosomal recessive inheritance of SCD ensures equal incidence
across genders [20]. The frequency of complications is likely
driven by sickling-induced hypoxia and thrombosis in low-flow
tissues such as bone [14, 21].

4.2 | Clinical and Imaging Characteristics

Of the 31 patients, 12 (38.71%) were confirmed as HbSS, while
19 (61.29%) had unspecified SCD genotypes, restricting
phenotype-complication correlations. Pain, fever, and func-
tional impairment were the primary reasons for consultation
(29.03%). Septic arthritis was the leading complication (32.26%),
followed by osteonecrosis of the femoral head (25.81%), chronic
osteomyelitis (22.58%), and acute osteomyelitis (12.70%). The
knee was the most frequently affected joint (38.71%), followed
by the hip (25.81%), with the proximal third of the bone
involved in 74.19% of cases. Adesina et al. reported a 22%
incidence of osteonecrosis in 6237 SCD patients (predominantly
HbSS), with a median onset at 27 years, more common in severe
phenotypes, reflecting its chronic burden [22]. Milner et al.’s
longitudinal study of 2590 HbSS patients identified a baseline
femoral head osteonecrosis prevalence of 9.8%, with an annual
incidence of 2%-4.5%, indicating a progressive risk [23]. In
contrast, the predominance of septic arthritis in this study may
be attributed to the younger cohort (mean age 10.5 years) and
regional infection risks, as supported by Nathani and Samal,
who linked septic arthritis in SCD to osteomyelitis and joint
damage in children [24]. Fontalis et al. noted that septic
arthritis often coexists with bone infarction in HbSS patients,
complicating diagnosis [17]. The knee's prominence over the
hip in this study, differing from the hip-focused osteonecrosis in
Adesina et al. and Milner et al., may result from reliance on
radiography (used in 45.16% of cases) or local infection patterns
[22, 23]. Recent reviews underscore the utility of advanced
imaging, such as MRI, in differentiating osteoarticular pathol-
ogies in SCD, highlighting a limitation of this study's diagnostic
approach [25, 26].
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4.3 | Therapeutic Approaches and Outcomes

Treatment strategies integrated medical and surgical interventions
in 51.6% of cases, with medical-only and orthopedic approaches
employed in 22.58% and 25.81% of cases, respectively. Antibiotics
and analgesics targeted infections and pain, while surgical inter-
ventions, such as sequestrectomy, were reserved for cases where
conservative treatments failed [27]. Banza et al. reported a lower
surgical rate of 17.1% in HbSS patients, potentially reflecting less
severe infections in Lubumbashi [11]. Conversely, Gouveia et al.
found that 53% of HbSS cases required surgery due to resistant
infections, aligning with the combined approach in this study [28].
Healing without sequelae occurred in 70.96% of patients, while
29.03% experienced complications, including joint stiffness and
chronic osteomyelitis. Djomo Tamchom et al. reported a similar
complication rate of 23.4% in HbSS patients, with a 3.2% mortality
rate not observed here, possibly due to the smaller sample size (31
vs. 124) [29]. Mohzari et al. advocate early antibiotic adjustments to
improve outcomes in pediatric SCD-related osteoarticular infec-
tions, supporting the high success rate observed in this study [30].

The elevated healing rate reflects the efficacy of the treatment
approach; however, the absence of specified SCD genotypes and
reliance on radiography may underestimate complication
severity. Tailored therapeutic strategies, considering infection
profiles and SCD phenotypes, are critical for optimizing
orthopedic outcomes [30, 31].

4.4 | Implications and Future Directions
Osteoarticular complications represent a significant burden for
SCD patients in Bukavu, particularly among children. The
predominance of septic arthritis over osteonecrosis, differing
from the findings of Adesina et al. and Milner et al., may reflect
diagnostic limitations or regional environmental factors
[22, 23]. Banza et al.'s regional data highlight similar challenges
in the Congo, emphasizing the need for standardized genotyp-
ing [11]. Regular monitoring and early intervention could mit-
igate morbidity [7]. Future studies should prioritize
comprehensive genotyping of all patients and the use of
advanced diagnostics, such as MRI, to better delineate SCD
phenotype-specific outcomes, thereby improving clinical rele-
vance and comparability [17, 25].

5 | Conclusion

The osteoarticular complications of sickle cell disease are
prevalent in Bukavu, necessitating regular monitoring and early
consultation to facilitate timely diagnosis and management. A
large-scale study with a well-defined phenotype for each en-
rolled case is essential to elucidate the association between SCD
phenotypes and osteoarticular complications.

5.1 | Limitations of the Study

« Lack of a control group limits the ability to compare the
prevalence and severity of osteoarticular complications
with non-SCD populations or different treatment protocols.

« Nearly 61% of the patients had unspecified forms of SCD,
which could affect the generalizability and interpretation of
the results.

» Reliance primarily on radiography for diagnosis, with lim-
ited use of other diagnostic modalities, might have affected
the comprehensiveness of the clinical assessment.
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