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Abstract 

Sickle cell disease (SCD) represents one of the most prevalent inherited hemoglobinopathies 

affecting populations of African descent, with significant implications for oral and 

maxillofacial health. This comprehensive review examines the spectrum of oral 

manifestations associated with SCD in African populations, synthesizing current evidence on 

prevalence, pathophysiology, clinical presentations, and management strategies. The review 

highlights the unique challenges faced by African populations, including limited access to 

specialized dental care, delayed diagnosis, and complications arising from the interaction 

between oral pathology and systemic disease manifestations. Key oral findings include 

mandibular osteomyelitis, dental pulp necrosis, delayed tooth eruption, enamel 

hypomineralization, and periodontal disease. The pathophysiological mechanisms underlying 

these manifestations are primarily related to vaso-occlusive crises, chronic anemia, and bone 

marrow hyperplasia. Understanding these oral complications is essential for healthcare 

providers, particularly in resource-limited settings where SCD prevalence is highest. This 

review emphasizes the importance of integrated care approaches, early intervention 

strategies, and culturally sensitive healthcare delivery models to improve oral health 

outcomes in African populations affected by SCD. 
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1. Introduction 

Sickle cell disease encompasses a group of inherited blood disorders characterized by the 

presence of abnormal hemoglobin S (HbS), which causes red blood cells to assume a 

characteristic sickle or crescent shape under conditions of low oxygen tension (Ware et al., 

2017). This molecular abnormality, resulting from a single nucleotide substitution in the beta-

globin gene, leads to a cascade of pathophysiological events including hemolytic anemia, 

vaso-occlusive phenomena, and progressive organ damage. The global distribution of SCD 

closely follows historical patterns of malaria endemicity, with the highest prevalence 

observed in sub-Saharan Africa, where the sickle cell trait confers a selective advantage 

against severe malaria infection (Piel et al., 2013). 

The burden of SCD in Africa is substantial, with approximately 75% of the estimated 

300,000 annual births of affected children occurring on the African continent (Makani et al., 

2013). Countries such as Nigeria, Democratic Republic of Congo, Tanzania, and Ghana bear 

the highest disease burden, with some regions reporting newborn prevalence rates exceeding 
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2% for SCD and carrier frequencies approaching 25% (Grosse et al., 2011). Despite this 

significant public health impact, SCD has historically received inadequate attention in terms 

of healthcare infrastructure, screening programs, and specialized care facilities across many 

African nations. 

The oral and maxillofacial manifestations of SCD represent an important yet often 

overlooked aspect of the disease spectrum. The oral cavity serves as a critical indicator of 

systemic disease status, with various dental and periodontal complications arising from the 

pathophysiological mechanisms inherent to SCD (da Fonseca et al., 2007). These 

manifestations range from subtle radiographic changes to severe, life-threatening conditions 

such as mandibular osteomyelitis. The unique anatomical characteristics of the oral cavity, 

including its rich vascular supply and the presence of teeth and supporting structures, create 

specific vulnerabilities in patients with SCD. 

Understanding the oral manifestations of SCD in African populations requires consideration 

of multiple contextual factors that distinguish this demographic group from affected 

populations in developed nations. These factors include genetic heterogeneity in hemoglobin 

genotypes, co-existing nutritional deficiencies, endemic infectious diseases, limited access to 

preventive dental care, and socioeconomic constraints that delay diagnosis and treatment 

(Rahimy et al., 2009). Additionally, traditional beliefs and healthcare-seeking behaviors may 

influence how oral symptoms are recognized and managed within African communities. 

The intersection of oral health and SCD presents both challenges and opportunities for 

improving patient outcomes. Oral complications can significantly impact quality of life, 

nutritional status, and overall disease management in affected individuals. Furthermore, 

dental procedures in SCD patients carry inherent risks due to the potential for precipitating 

vaso-occlusive crises, particularly in settings where adequate perioperative management may 

be limited (Laurence et al., 2014). Conversely, the oral cavity provides an accessible site for 

clinical examination and early detection of disease-related complications, making dental 

professionals important partners in comprehensive SCD care. 

This comprehensive review aims to synthesize the current evidence regarding oral 

manifestations of SCD specifically in African populations, addressing gaps in knowledge that 

have resulted from the relative paucity of research conducted in African settings. By 

examining the prevalence, clinical characteristics, pathophysiological mechanisms, and 

management approaches for oral complications in this population, this review seeks to 

provide a foundation for improved clinical practice, research directions, and public health 

interventions. The ultimate goal is to enhance the integration of oral health care into 

comprehensive SCD management programs across the African continent, thereby improving 

outcomes for the millions of individuals affected by this condition. 

2. Epidemiology and Genetic Considerations 

The epidemiological landscape of sickle cell disease in Africa reflects a complex interplay of 

evolutionary biology, population genetics, and public health dynamics. The sickle cell 
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mutation arose independently in at least five different geographic locations across Africa and 

the Indian-Arabian peninsula, giving rise to distinct haplotypes including Senegal, Benin, 

Bantu (Central African Republic), Cameroon, and Arab-Indian variants (Lapoumeroulie et 

al., 1992). These haplotypes exhibit varying clinical phenotypes, with the Senegal and Arab-

Indian haplotypes generally associated with milder disease manifestations due to higher fetal 

hemoglobin levels, while the Bantu haplotype typically correlates with more severe clinical 

presentations (Makani et al., 2011). 

The geographic distribution of SCD across Africa demonstrates remarkable heterogeneity, 

with the highest prevalence observed in equatorial regions where historical malaria 

transmission was most intense. Nigeria alone accounts for approximately 100,000 to 150,000 

births of children with SCD annually, representing the highest national burden globally 

(Odunvbun et al., 2008). In East Africa, countries such as Tanzania report prevalence rates of 

approximately 1.2% for SCD among newborns, with regional variations reflecting ethnic 

diversity and historical population movements (Makani et al., 2011). West African nations 

including Ghana, Burkina Faso, and Senegal demonstrate carrier frequencies ranging from 

10% to 30%, resulting in substantial numbers of affected births despite lower overall 

population sizes compared to Nigeria (Tshilolo et al., 2009). 

The persistence of the sickle cell allele in African populations exemplifies balanced 

polymorphism, whereby heterozygous carriers (HbAS) enjoy approximately 90% protection 

against severe Plasmodium falciparum malaria while homozygous individuals (HbSS) face 

significant morbidity and mortality (Aidoo et al., 2002). This evolutionary trade-off has 

maintained elevated allele frequencies in malaria-endemic regions, creating a substantial 

contemporary disease burden even as malaria control efforts have intensified across the 

continent. The relationship between SCD and malaria remains relevant for oral health 

considerations, as both conditions can independently compromise immune function and 

increase susceptibility to oral infections. 

Genetic modifiers play crucial roles in determining the clinical severity of SCD and, by 

extension, the manifestation and severity of oral complications. Alpha-thalassemia co-

inheritance, which occurs commonly in African populations with frequencies ranging from 

20% to 40%, has been associated with reduced hemolysis and lower rates of certain 

complications, although its specific impact on oral manifestations requires further 

investigation (Steinberg, 2009). Polymorphisms in genes regulating fetal hemoglobin 

production, particularly the BCL11A gene, significantly influence HbF levels and clinical 

severity, with higher HbF levels generally associated with reduced frequency and severity of 

vaso-occlusive events that may affect oral structures (Lettre et al., 2008). 

The epidemiological transition occurring across Africa, characterized by improved childhood 

survival rates and increasing life expectancy for individuals with SCD, has important 

implications for oral health. Historical mortality patterns showed that up to 90% of children 

with SCD in Africa died before age five, primarily from infections and anemia (Fleming et 

al., 1979). However, implementation of newborn screening programs, prophylactic penicillin 

administration, and improved access to comprehensive care have dramatically improved 
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survival in several African countries (Tshilolo et al., 2019). This extended survival means 

that chronic complications, including oral manifestations, now affect a growing population of 

adolescents and adults with SCD who would not have survived in previous generations. 

The epidemiology of oral manifestations in African SCD populations has been inadequately 

studied compared to other disease complications, representing a significant knowledge gap. 

Available studies suggest prevalence rates of various oral findings ranging from 30% to 80% 

of examined patients, although methodological differences complicate direct comparisons 

(Oredugba & Savage, 2002). Systematic differences in healthcare access, nutritional status, 

and co-morbid conditions between African and non-African SCD populations likely influence 

both the occurrence and clinical presentation of oral complications, necessitating population-

specific research to guide clinical practice. 

The demographic characteristics of African populations with SCD present unique 

considerations for oral health research and clinical care. The predominance of pediatric and 

young adult patients reflects both the age distribution of general populations in Africa and the 

historical mortality patterns of SCD. Educational attainment, socioeconomic status, and 

urban-rural residence patterns significantly influence access to both medical and dental care, 

creating disparities in oral health outcomes even among affected individuals within the same 

country (Dennis-Antwi et al., 2011). Understanding these epidemiological and genetic factors 

provides essential context for interpreting clinical findings and developing appropriate 

interventions for oral manifestations of SCD in African populations. 

3. Pathophysiological Mechanisms of Oral Complications 

The oral manifestations of sickle cell disease arise from the fundamental pathophysiological 

processes that characterize this hemoglobinopathy, including chronic hemolytic anemia, 

vaso-occlusive phenomena, tissue ischemia, and compensatory bone marrow hyperplasia. 

Understanding these mechanisms is essential for recognizing, preventing, and managing oral 

complications in affected individuals (Laurence et al., 2014). The oral cavity, with its unique 

anatomical features and high metabolic demands, proves particularly vulnerable to the 

systemic effects of SCD. 

The polymerization of deoxygenated hemoglobin S represents the primary molecular event 

underlying all SCD-related complications. When oxygen tension decreases, HbS molecules 

aggregate into long, rigid polymers that distort red blood cell morphology, producing the 

characteristic sickle shape (Ware et al., 2017). These abnormal cells demonstrate reduced 

deformability, making passage through the microvasculature difficult and precipitating vaso-

occlusive events. In the oral cavity, the extensive microvascular networks supplying the 

dental pulp, periodontal ligament, and alveolar bone become sites of potential occlusion, 

leading to ischemia and subsequent tissue damage (da Fonseca et al., 2007). 

Chronic hemolytic anemia, resulting from the premature destruction of sickled red blood 

cells, creates multiple pathways to oral complications. The shortened red blood cell lifespan 

of approximately 10 to 20 days in SCD, compared to 120 days in healthy individuals, 
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produces a state of chronic tissue hypoxia despite compensatory increases in cardiac output 

(Ware et al., 2017). In the developing dentition, this chronic hypoxia can interfere with 

amelogenesis and dentinogenesis, potentially contributing to enamel hypomineralization and 

increased caries susceptibility observed in some studies (Oredugba & Savage, 2002). The 

metabolic demands of odontoblasts and ameloblasts make these cells particularly sensitive to 

oxygen deprivation during critical periods of tooth development. 

Bone marrow hyperplasia represents an important compensatory mechanism in SCD that 

produces distinctive changes in craniofacial bones. In response to chronic anemia, 

erythropoietin levels increase dramatically, stimulating expansion of hematopoietic marrow 

throughout the skeleton (Almeida et al., 2011). In the maxillofacial region, this expansion 

occurs most prominently in the diplöe of flat bones, including the maxilla and frontal bones. 

The expansion of marrow spaces causes thinning of cortical bone and creates the 

characteristic "hair-on-end" or "crew-cut" appearance on skull radiographs, resulting from 

perpendicular trabeculae extending between thinned cortical plates (Enabor et al., 2019). In 

the mandible, marrow hyperplasia contributes to characteristic radiographic findings 

including coarsened trabecular patterns and enlarged marrow spaces. 

The mandible deserves special attention in the context of SCD pathophysiology due to its 

unique anatomical and physiological characteristics. Unlike the maxilla, which maintains rich 

collateral blood supply throughout life, the mandible relies primarily on the inferior alveolar 

artery with limited collateral circulation, particularly in the body and symphyseal regions 

(Saito et al., 2012). This vascular anatomy renders the mandible particularly susceptible to 

ischemic complications during vaso-occlusive crises. Additionally, the mandibular bone 

exhibits a progressive reduction in marrow vascularity with age, transitioning from red to 

yellow marrow, although this transition may be delayed or incomplete in SCD patients due to 

sustained hematopoietic demands (Moon et al., 2011). 

The dental pulp represents another site of significant vulnerability in SCD pathophysiology. 

The pulp chamber constitutes a low-compliance environment, meaning that any increase in 

tissue volume or vascular congestion can rapidly elevate intrapulpal pressure and 

compromise blood flow (Laurence et al., 2014). During vaso-occlusive episodes, sickled 

erythrocytes may obstruct the apical vessels supplying the dental pulp, precipitating ischemia 

and potential necrosis. The resulting pulpal necrosis can occur without obvious clinical caries 

or trauma, distinguishing it from typical patterns of pulp disease (da Fonseca et al., 2007). 

Furthermore, the pulp's limited capacity for collateral circulation and its enclosed location 

make recovery from ischemic insults particularly difficult. 

Immune dysfunction in SCD contributes significantly to the increased susceptibility to oral 

infections observed in affected individuals. Splenic dysfunction, resulting from recurrent 

infarction and eventual autosplenectomy in most patients by adolescence, compromises the 

ability to clear encapsulated bacteria (William et al., 2016). This defect, combined with 

deficiencies in alternative complement pathway function and impaired neutrophil function, 

creates multiple vulnerabilities to bacterial infections. In the oral cavity, these immune 
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deficits may increase susceptibility to dental caries, periodontal disease, and severe deep 

space infections that can progress rapidly. 

The endothelial activation and inflammation that characterize SCD represent additional 

pathophysiological mechanisms relevant to oral complications. Chronic hemolysis releases 

cell-free hemoglobin and arginase into plasma, leading to nitric oxide depletion, endothelial 

dysfunction, and a pro-inflammatory state (Kato et al., 2007). This endothelial activation 

promotes adhesion of sickled cells and leukocytes to vessel walls, exacerbating vaso-

occlusion. In the oral cavity, chronic inflammation may contribute to periodontal disease 

susceptibility and altered wound healing following dental procedures or oral trauma. 

Osteonecrosis represents a particularly severe complication of SCD pathophysiology that can 

affect the jaws, although it occurs less frequently than in other skeletal sites such as the 

femoral head. The mechanism involves vaso-occlusive events compromising bone blood 

supply, leading to infarction of bone and marrow tissue (Almeida et al., 2011). In the 

mandible, osteonecrosis may manifest as acute osteomyelitis or progress to chronic infection 

due to communication with the oral cavity through tooth sockets or periapical lesions. The 

distinction between aseptic bone infarction and secondary bacterial osteomyelitis can be 

clinically challenging but carries important therapeutic implications. 

Altered calcium and vitamin D metabolism in SCD patients represents an underappreciated 

factor potentially influencing oral health. Studies have documented high rates of vitamin D 

deficiency in African populations with SCD, resulting from multiple factors including 

reduced sun exposure during illness, dietary insufficiencies, and chronic disease effects on 

vitamin D metabolism (Dougherty et al., 2015). Given vitamin D's critical role in bone 

mineralization and immune function, deficiency may contribute to compromised periodontal 

bone integrity and increased infection susceptibility. Similarly, chronic hemolysis and urinary 

losses can lead to zinc deficiency, potentially affecting wound healing and taste perception. 

Understanding these complex and interrelated pathophysiological mechanisms provides the 

foundation for recognizing clinical manifestations, assessing risk factors for complications, 

and developing rational management strategies for oral health in African populations affected 

by SCD. The particular challenges faced in African settings, including limited diagnostic 

resources and delayed presentations, make mechanistic understanding even more crucial for 

clinical decision-making and patient education. 

4. Clinical Oral Manifestations 

4.1 Dental Findings 

The dental manifestations of sickle cell disease encompass developmental anomalies, 

structural defects, and pathological conditions affecting both deciduous and permanent 

dentitions. Studies conducted in African populations have documented various patterns of 

dental involvement, although the reported prevalence varies considerably based on study 

methodology, patient age, and disease severity (Oredugba & Savage, 2002). 
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Delayed tooth eruption represents one of the most consistently reported dental findings in 

African children with SCD. Research conducted in Nigeria found that children with SCD 

demonstrated significantly delayed eruption of both primary and permanent teeth compared 

to unaffected controls, with mean delays ranging from six months to over one year depending 

on the specific tooth studied (Oredugba & Savage, 2002). This delay appears related to the 

chronic anemia and overall growth retardation that characterize severe SCD phenotypes. The 

clinical significance extends beyond aesthetic concerns, as delayed eruption can affect 

occlusal development, speech development, and nutritional status by limiting masticatory 

function during critical growth periods. 

Enamel hypomineralization and hypoplasia have been documented in several African studies 

of SCD patients, although findings have been inconsistent. When present, these defects 

typically manifest as areas of decreased enamel opacity, increased porosity, or frank 

hypoplastic pits and grooves on tooth surfaces (da Fonseca et al., 2007). The pathogenesis 

likely involves disruption of ameloblast function during enamel formation, secondary to 

vaso-occlusive events or chronic hypoxia during critical developmental periods. Enamel 

defects carry clinical importance because they increase susceptibility to dental caries, cause 

aesthetic concerns, and may result in dentinal hypersensitivity. However, distinguishing 

SCD-related enamel defects from those arising from other causes common in African 

populations, including endemic fluorosis, nutritional deficiencies, and infectious diseases 

during tooth development, presents diagnostic challenges. 

The question of whether SCD increases dental caries susceptibility remains controversial, 

with African studies reporting conflicting results. Some investigations have documented 

increased caries prevalence in SCD patients compared to controls, potentially related to 

enamel defects, reduced salivary flow, dietary modifications favoring soft, cariogenic foods, 

and irregular dental attendance (Oredugba & Savage, 2002). Conversely, other studies have 

found similar or even reduced caries rates, possibly reflecting protective effects of altered 

oral flora, frequent antibiotic exposure, or lifestyle factors. A Nigerian study examining 200 

children with SCD found no significant difference in caries prevalence compared to matched 

controls, although the distribution and severity of lesions differed between groups (Oredugba 

& Savage, 2002). The variable findings underscore the importance of individual caries risk 

assessment rather than assumptions based solely on SCD diagnosis. 

Dental pulp necrosis in the absence of obvious caries or trauma represents a characteristic 

finding in SCD that reflects the unique vulnerability of dental pulp to vaso-occlusive events. 

Case reports and case series from African centers have documented instances of spontaneous 

pulp necrosis affecting multiple teeth, often discovered incidentally during routine dental 

examination or following complaints of tooth discoloration (Laurence et al., 2014). The 

typical presentation involves loss of vitality to thermal and electric pulp testing, with 

radiographs possibly showing widened periodontal ligament spaces or periapical 

radiolucencies. Anterior teeth appear particularly susceptible, possibly due to their single-

rooted anatomy with limited collateral blood supply. The diagnosis requires careful 

differentiation from other causes of pulp necrosis, and management follows conventional 
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endodontic principles, although special precautions regarding infection control and 

perioperative care are warranted. 

Tooth discoloration unrelated to extrinsic staining represents another observed finding in 

some SCD patients. Yellow-brown discoloration may result from deposition of hemosiderin 

or bilirubin in dentin during tooth development, reflecting the chronic hemolysis 

characteristic of the disease (da Fonseca et al., 2007). Additionally, pulp necrosis and internal 

resorption can produce characteristic color changes. While primarily an aesthetic concern, 

discoloration may indicate underlying pathology requiring investigation. 

4.2 Periodontal Manifestations 

Periodontal disease represents a significant area of concern in African SCD populations, with 

multiple studies documenting increased prevalence and severity of both gingivitis and 

periodontitis compared to unaffected individuals. The pathogenesis involves multiple 

interacting factors including compromised immune function, altered vascular responses, 

potential nutritional deficiencies, and often inadequate oral hygiene practices related to 

limited dental care access (Guzeldemir et al., 2011). 

Gingival manifestations in SCD patients often include pronounced inflammation even with 

relatively modest plaque accumulation, suggesting an exaggerated host response to bacterial 

challenge. Clinical examination typically reveals erythematous, edematous gingival tissues 

with increased bleeding on probing. Some patients demonstrate marked gingival pallor 

reflecting the underlying severe anemia, which can mask inflammatory changes and 

complicate clinical assessment (Costa et al., 2013). During acute vaso-occlusive crises, 

gingival blood flow may be compromised, potentially leading to localized ischemic changes 

or ulceration. 

Periodontitis appears more prevalent and progresses more rapidly in many SCD patients 

compared to unaffected populations. African studies have documented increased probing 

depths, greater clinical attachment loss, and more extensive alveolar bone loss in young 

adults with SCD than would be expected based on age and plaque levels alone (Costa et al., 

2013). The mechanisms likely involve both increased tissue destruction due to dysregulated 

inflammatory responses and impaired healing capacity. The chronic bacteremia resulting 

from periodontal disease represents a particular concern in SCD patients given their 

compromised splenic function and increased susceptibility to systemic infections. 

The microbiological profile of periodontal disease in SCD patients has received limited 

study, particularly in African populations. Available evidence suggests that while the major 

periodontal pathogens Porphyromonas gingivalis, Tannerella forsythia, and Treponema 

denticola are present, the relative proportions and overall microbial diversity may differ from 

healthy individuals (Guzeldemir et al., 2011). Understanding these differences could have 

implications for targeted antimicrobial therapy, although antibiotic stewardship principles 

must be balanced against the real infection risks in this population. 
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4.3 Maxillofacial Skeletal Changes 

The maxillofacial skeleton demonstrates characteristic changes in SCD resulting primarily 

from bone marrow hyperplasia and vaso-occlusive phenomena. These changes, while often 

asymptomatic, carry diagnostic, functional, and aesthetic implications that warrant 

recognition by healthcare providers working with African SCD populations. 

Maxillary protrusion with resultant increased overjet represents one of the most visible 

skeletal changes associated with SCD. The expansion of hematopoietic marrow within the 

maxilla causes forward and lateral growth, producing the characteristic facial appearance 

sometimes described as "chipmunk facies" in severely affected individuals (Almeida et al., 

2011). Studies in African populations have documented statistically significant increases in 

maxillary protrusion angles and overjet measurements in SCD patients compared to 

ethnically matched controls. While mild cases may cause only aesthetic concerns, severe 

protrusion can lead to lip incompetence, mouth breathing, speech alterations, and increased 

risk of dental trauma. The orthodontic management of these skeletal discrepancies presents 

challenges, particularly given the need to avoid precipitating vaso-occlusive crises during 

treatment. 

The mandible exhibits distinctive radiographic features in SCD that reflect both marrow 

hyperplasia and the effects of chronic ischemia on bone architecture. Panoramic radiographs 

typically demonstrate coarsened trabecular patterns with prominent horizontal trabeculae 

creating a characteristic "step-ladder" appearance (Enabor et al., 2019). The mandibular 

cortex may appear thinned, and marrow spaces enlarged. Studies examining these 

radiographic features in Nigerian and Tanzanian SCD populations have found that 

experienced radiologists can identify suggestive findings in the majority of cases, although 

none of the changes are pathognomonic for SCD (Enabor et al., 2019). These radiographic 

findings carry clinical importance as baseline documentation, and significant changes may 

indicate developing complications such as osteomyelitis or osteonecrosis. 

The temporomandibular joint (TMJ) can be affected by SCD through multiple mechanisms 

including avascular necrosis of the condylar head, hemarthrosis, and secondary degenerative 

changes. While TMJ involvement appears less common than other skeletal sites, case reports 

from African centers have documented both acute and chronic presentations (Almeida et al., 

2011). Acute presentations may include sudden-onset pain, limited mouth opening, and joint 

swelling during or following vaso-occlusive crises. Chronic involvement may manifest as 

clicking, crepitus, progressive malocclusion due to condylar resorption, or facial asymmetry. 

Diagnosis requires correlation of clinical findings with imaging studies, and management 

ranges from conservative symptomatic care to surgical intervention in severe cases. 

4.4 Orofacial Pain and Neurological Complications 

Pain represents one of the most common and debilitating manifestations of SCD, and 

orofacial pain specifically affects a substantial proportion of patients at some point in their 

disease course. Understanding the various etiologies, presentations, and management 
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approaches for orofacial pain in African SCD populations is essential for providing 

comprehensive care (Laurence et al., 2014). 

Vaso-occlusive crises affecting the maxillofacial region typically present with severe, poorly 

localized pain involving the jaws, face, or teeth. Patients often describe the pain as deep, 

throbbing, and unresponsive to typical analgesics. The pain may be symmetric or asymmetric 

and can be accompanied by facial swelling, trismus, and difficulty eating or speaking 

(Laurence et al., 2014). Distinguishing vaso-occlusive pain from dental pathology or 

osteomyelitis can be challenging, particularly when patients present to healthcare facilities 

with limited diagnostic capabilities. Key distinguishing features include the absence of 

localized infection signs, negative findings on dental examination, and association with other 

systemic crisis manifestations. 

Trigeminal neuralgia and other neuropathic pain syndromes have been reported in SCD 

patients, potentially related to sickling affecting small vessels supplying peripheral nerves or 

to secondary central nervous system changes. The pain typically has a sharp, lancinating 

quality, follows specific nerve distributions, and may be triggered by light touch or facial 

movements. Diagnosis requires careful neurological examination and often neuroimaging to 

exclude other etiologies. Management follows standard neuropathic pain protocols with 

anticonvulsants or other neuromodulatory agents, although drug selection must account for 

potential interactions with SCD-specific therapies. 

The differential diagnosis of orofacial pain in African SCD patients must include 

consideration of dental pathology, sinusitis, TMJ disorders, and osteomyelitis, in addition to 

SCD-specific etiologies. The high prevalence of untreated dental disease in many African 

populations means that conventional dental pathology remains a common cause of facial pain 

even in SCD patients. Systematic evaluation following a structured diagnostic approach is 

essential to avoid both over-attribution of symptoms to SCD and failure to recognize serious 

complications such as osteomyelitis. 

4.5 Osteomyelitis and Osteonecrosis of the Jaws 

Mandibular osteomyelitis represents one of the most serious oral complications of SCD and 

deserves special attention given its potential for severe morbidity and even mortality if 

inadequately managed. The condition occurs more frequently in SCD patients than in the 

general population and presents unique diagnostic and therapeutic challenges, particularly in 

African settings with limited resources (Enabor et al., 2019). 

The pathogenesis of mandibular osteomyelitis in SCD involves an initial bone infarction 

resulting from vaso-occlusion, which then becomes secondarily infected through 

communication with the oral cavity via tooth sockets, periapical lesions, or periodontal 

pockets (Saito et al., 2012). The mandible's anatomical characteristics, including its reliance 

on a single nutrient artery with limited collateral circulation and its communication with the 

contaminated oral environment, make it particularly susceptible. Specific bacteria implicated 

in SCD-related osteomyelitis include Staphylococcus aureus, Salmonella species (reflecting 



International Journal of Dental Sciences & Research 

International Journal of Dental Sciences & Research, 4(2), July-Dec 2024, website : https://ijdsr.com/     113 

the increased susceptibility of asplenic patients to this organism), and oral anaerobes (Moon 

et al., 2011). 

The clinical presentation typically includes severe jaw pain, swelling, trismus, fever, and 

malaise. Examination may reveal facial asymmetry, regional lymphadenopathy, purulent 

drainage through the oral mucosa or skin, and loose or displaced teeth in the affected area 

(Enabor et al., 2019). Distinguishing acute osteomyelitis from an uncomplicated vaso-

occlusive crisis affecting the jaw represents a critical but often challenging clinical decision. 

Important differentiating features include fever, progressive worsening despite appropriate 

analgesia, localized swelling and soft tissue changes, and elevated inflammatory markers 

beyond baseline values. 

Radiographic findings in osteomyelitis evolve over time and may not be apparent in early 

stages. Initial radiographs may show only subtle changes or appear normal, as bone 

destruction must reach approximately 30-50% before becoming radiographically evident 

(Moon et al., 2011). Progressive findings include bone lysis, periosteal reaction, sequestra 

formation, and involucrum development. Advanced imaging modalities including CT 

scanning and MRI provide earlier detection and better delineation of disease extent, but 

availability in many African settings is limited. Bone scintigraphy can be useful but may 

show abnormalities even in the absence of infection due to bone infarction alone. 

Management of mandibular osteomyelitis in SCD requires a multidisciplinary approach 

combining aggressive antimicrobial therapy, surgical intervention when indicated, supportive 

care, and measures to prevent or manage vaso-occlusive crises. Initial antibiotic selection 

should provide broad-spectrum coverage including anti-staphylococcal activity, Salmonella 

coverage, and anaerobic coverage pending culture results (William et al., 2016). Prolonged 

treatment courses of 6-12 weeks are typically required. Surgical intervention may be 

necessary for drainage of abscesses, removal of sequestra, or debridement of necrotic bone. 

Hyperbaric oxygen therapy, while beneficial in some cases, is rarely available in African 

settings. 

5. Diagnostic Approaches and Clinical Assessment 

Comprehensive clinical assessment of oral health in African SCD populations requires 

systematic approaches that account for resource limitations while maintaining diagnostic 

accuracy. The dental examination should begin with thorough medical history 

documentation, including SCD genotype, disease severity indicators, history of complications 

including strokes and acute chest syndrome, current medications, transfusion history, and 

recent vaso-occlusive crises (Laurence et al., 2014). 

The clinical examination must be methodical and thorough, examining all oral and perioral 

structures. Extraoral assessment includes facial symmetry, TMJ function, lymph node 

palpation, and evaluation for signs of infection or swelling. Intraoral examination should 

document the dentition status including missing teeth, caries, restorations, tooth discoloration, 

and developmental anomalies. Periodontal assessment requires probing depth measurements, 
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bleeding indices, mobility evaluation, and notation of gingival characteristics (Costa et al., 

2013). Soft tissue examination should identify mucosal lesions, areas of pallor, or signs of 

opportunistic infections. Palpation of the jaws may reveal areas of tenderness suggesting 

underlying bone involvement. 

Radiographic examination plays an essential role in comprehensive assessment, although 

availability varies considerably across African settings. At minimum, panoramic radiography 

should be obtained when possible to provide an overview of the dentition, supporting bone, 

and mandibular architecture. Periapical radiographs allow detailed evaluation of specific 

teeth and associated periapical structures. The radiographic findings characteristic of SCD 

including altered trabecular patterns, loss of normal bone architecture, and large marrow 

spaces should be documented (Enabor et al., 2019). Advanced imaging including CT or MRI 

may be necessary when osteomyelitis or other serious complications are suspected, although 

access limitations often necessitate referral to tertiary centers. 

Laboratory assessment should include recent hemoglobin levels, baseline leukocyte counts, 

and inflammatory markers when infection is considered. In patients presenting with acute 

problems, comparison with baseline values helps distinguish SCD-related fluctuations from 

true abnormalities. Microbiological cultures should be obtained from any purulent discharge, 

while blood cultures may be indicated when systemic infection is suspected (William et al., 

2016). 

Risk stratification for dental procedures requires careful assessment of multiple factors 

including current disease status, presence of acute complications, adequacy of baseline 

disease management, and planned procedure invasiveness. This assessment informs 

perioperative management strategies and helps determine appropriate treatment settings. 

6. Management Strategies and Treatment Considerations 

6.1 Preventive Care and Education 

Prevention represents the most cost-effective and clinically effective approach to managing 

oral complications of SCD in African populations, particularly given the limited availability 

of advanced therapeutic interventions in many settings. Comprehensive preventive programs 

should address multiple levels including primary prevention to avoid disease occurrence, 

secondary prevention for early detection, and tertiary prevention to minimize complications 

of established disease. 

Patient and family education forms the foundation of preventive care. Educational initiatives 

should emphasize the importance of regular oral hygiene practices including twice-daily 

brushing with fluoride toothpaste and daily interdental cleaning when feasible. Teaching 

should be culturally appropriate, using local languages and considering literacy levels, 

socioeconomic constraints, and traditional beliefs about oral health (Dennis-Antwi et al., 

2011). Education should also address dietary factors, emphasizing balanced nutrition despite 

the challenges of managing chronic disease, and limiting cariogenic foods and beverages. 
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Professional preventive interventions should include regular dental examinations every six 

months or more frequently if active disease is present. These visits provide opportunities for 

oral hygiene reinforcement, early problem detection, professional cleaning to control 

periodontal disease, and fluoride applications to strengthen enamel and prevent caries (da 

Fonseca et al., 2007). In settings where resources permit, dental sealant application to deep 

pits and fissures of posterior teeth can effectively prevent occlusal caries. 

6.2 Restorative and Endodontic Treatment 

When dental caries or pulpal pathology occurs, prompt treatment is essential to prevent 

progression to more serious complications. Treatment planning must account for both 

standard dental considerations and SCD-specific factors including infection risk, pulpal 

vulnerability, and potential for vaso-occlusive crises (Laurence et al., 2014). 

Restorative treatment should aim to restore form and function while preventing further 

disease progression. Material selection should favor durable, biocompatible materials that 

provide good marginal seal. Glass ionomer cements, while less aesthetic than resin 

composites, offer advantages in settings with limited moisture control and provide fluoride 

release that may benefit adjacent tooth structure. Resin-based composites provide superior 

aesthetics and mechanical properties but require meticulous technique for optimal outcomes. 

Amalgam restorations, while increasingly less utilized globally, remain viable options in 

posterior teeth when longevity and cost-effectiveness are paramount considerations. 

Endodontic treatment in SCD patients follows conventional principles but requires special 

considerations. The increased prevalence of pulp necrosis, even in teeth without obvious 

caries or trauma, necessitates thorough pulp testing during routine examinations (da Fonseca 

et al., 2007). When endodontic therapy is indicated, complete debridement of necrotic tissue 

and effective obturation are essential to prevent persistent infection. The use of calcium 

hydroxide as an inter-appointment medicament may be beneficial given its antimicrobial 

properties and alkaline pH that promotes healing. Given the immune compromise in SCD 

patients, antibiotic prophylaxis should be considered for endodontic procedures, particularly 

when working beyond the apex or when systemic signs suggest infection spread. 

6.3 Periodontal Management 

Periodontal disease management in African SCD populations requires both conventional 

periodontal therapy and modifications accounting for disease-specific factors. Non-surgical 

periodontal therapy including scaling and root planing forms the foundation of treatment, 

with the goal of reducing bacterial load and eliminating calculus deposits that harbor 

pathogenic organisms (Guzeldemir et al., 2011). The heightened inflammatory response 

observed in many SCD patients means that even modest reductions in plaque can yield 

significant improvements in periodontal health. 

Antimicrobial adjuncts to mechanical debridement may be particularly beneficial in SCD 

patients given their compromised immune status and increased infection susceptibility. 
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Locally delivered antimicrobials such as chlorhexidine chips or doxycycline gel can provide 

sustained drug concentrations at periodontal sites while minimizing systemic exposure. 

Systemic antibiotics should be reserved for cases with evidence of spreading infection or 

systemic involvement, following antibiotic stewardship principles (William et al., 2016). The 

selection of systemic antimicrobials should account for regional resistance patterns and 

patient allergies, with common choices including amoxicillin-clavulanate, metronidazole, or 

doxycycline for appropriate durations. 

Surgical periodontal therapy presents increased risks in SCD patients and should be 

approached cautiously. When surgical intervention is necessary, meticulous preoperative 

planning, perioperative hydration, adequate analgesia without compromising oxygenation, 

and careful postoperative monitoring are essential. Some authorities recommend preoperative 

transfusion for major periodontal surgery, although evidence supporting this practice 

specifically for dental procedures is limited (Laurence et al., 2014). The decision should be 

individualized based on disease severity, baseline hemoglobin, and procedure extent. 

6.4 Oral Surgery Considerations 

Oral surgical procedures in SCD patients carry inherent risks including precipitation of vaso-

occlusive crises, excessive bleeding, poor wound healing, and increased infection 

susceptibility. These risks necessitate careful patient selection, thorough preoperative 

assessment, meticulous surgical technique, and comprehensive perioperative management 

(Almeida et al., 2011). 

Simple extractions can generally be performed safely with appropriate precautions. 

Preoperative optimization should include ensuring adequate hydration, avoiding triggers for 

sickling including hypoxia, acidosis, cold exposure, and stress. Short appointments scheduled 

for morning hours when patients are well-rested and hydrated may reduce complications. 

Local anesthesia without vasoconstrictor is sometimes recommended to avoid localized 

ischemia, although evidence supporting this practice is limited and the hemostatic benefits of 

vasoconstrictors must be balanced against theoretical risks (Laurence et al., 2014). 

Complex extractions, removal of impacted teeth, and other invasive procedures require more 

intensive perioperative management. Some centers recommend preoperative transfusion to 

increase hemoglobin and reduce the proportion of HbS, although transfusion carries its own 

risks including alloimmunization and iron overload. The decision regarding transfusion 

should be made collaboratively between dental and hematology teams based on individual 

patient factors (Almeida et al., 2011). Alternative approaches include exchange transfusion 

for very high-risk procedures, although this intervention is rarely available in most African 

settings. 

Postoperative care must emphasize infection prevention, pain control without respiratory 

depression, adequate hydration, and early recognition of complications. Prophylactic 

antibiotics are generally recommended for invasive oral surgical procedures in SCD patients, 

typically extending 5-7 days postoperatively (William et al., 2016). Pain management should 
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utilize a multimodal approach including non-opioid analgesics such as acetaminophen and 

NSAIDs when not contraindicated, with opioids reserved for severe pain and prescribed with 

attention to adequate dosing given the tolerance many SCD patients develop to these 

medications. 

6.5 Management of Osteomyelitis 

The management of mandibular osteomyelitis in African SCD populations represents one of 

the most challenging aspects of oral care, requiring prolonged treatment, substantial 

resources, and often resulting in significant morbidity despite optimal therapy. The approach 

must be multidisciplinary, involving dentistry, oral and maxillofacial surgery, infectious 

disease or hematology, and supportive care services (Moon et al., 2011). 

Initial management focuses on source control and broad-spectrum antimicrobial coverage. 

Empirical antibiotic selection should cover Staphylococcus aureus including methicillin-

resistant strains where prevalent, Salmonella species given the unique susceptibility of 

asplenic SCD patients to this organism, and oral anaerobes. Reasonable initial regimens 

might include vancomycin or clindamycin combined with a fluoroquinolone or third-

generation cephalosporin, with metronidazole added for anaerobic coverage (William et al., 

2016). Antibiotic therapy should be modified based on culture results and clinical response, 

with treatment typically continuing for 6-12 weeks depending on disease severity and 

response to therapy. 

Surgical intervention is often necessary and should be performed in conjunction with 

antimicrobial therapy. Indications include abscess formation requiring drainage, presence of 

sequestra that prevent healing, progression despite appropriate antibiotic therapy, and chronic 

infection with fistula formation (Enabor et al., 2019). The surgical approach must achieve 

adequate debridement of devitalized tissue while preserving viable bone and minimizing 

cosmetic and functional deficits. In severe cases, segmental mandibular resection may be 

necessary, with reconstruction considerations including whether immediate or delayed 

reconstruction is appropriate and what techniques are feasible given available resources. 

Adjunctive therapies may enhance outcomes in osteomyelitis management. Hyperbaric 

oxygen therapy has shown benefit in chronic osteomyelitis by enhancing oxygen delivery to 

ischemic tissue, augmenting antimicrobial activity, and promoting angiogenesis. However, 

availability in African settings is extremely limited, and cost-effectiveness for SCD-related 

osteomyelitis has not been established (Moon et al., 2011). Hydroxyurea therapy, 

increasingly utilized for SCD management in Africa, may reduce osteomyelitis risk by 

decreasing vaso-occlusive events, although prospective data are lacking. Chronic transfusion 

therapy reduces complications in some SCD patients but carries significant costs and risks. 

6.6 Orthodontic Considerations 

Orthodontic treatment in African SCD patients presents unique challenges related to both the 

skeletal changes associated with the disease and the risks inherent in prolonged treatment 
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requiring frequent appointments and appliance adjustments. The maxillary protrusion and 

increased overjet commonly seen in SCD patients often create both aesthetic concerns and 

functional impairments that may benefit from orthodontic correction (Almeida et al., 2011). 

Treatment planning must carefully consider whether the skeletal discrepancy can be 

addressed with orthodontic camouflage or whether orthognathic surgery would be required 

for optimal correction. Given the significant risks of major surgery in SCD patients, including 

prolonged anesthesia, blood loss, and postoperative complications, treatment plans should 

favor approaches that can achieve acceptable results without surgery when possible. 

Extraction of permanent teeth to facilitate retraction of protruded incisors represents a viable 

option in many cases. 

The orthodontic treatment process requires modifications to minimize risks. Appointments 

should be scheduled to avoid times when the patient is experiencing acute complications, 

with flexibility to reschedule when illness occurs. Appliance design should minimize soft 

tissue irritation that could serve as a portal for infection. Oral hygiene instruction becomes 

even more critical during orthodontic treatment, as fixed appliances increase plaque retention 

and the risk of caries and periodontal disease. Regular monitoring by both orthodontist and 

general dentist helps identify problems early (Almeida et al., 2011). 

The duration of orthodontic treatment may be prolonged in SCD patients due to frequent 

interruptions for illness, slower tooth movement related to altered bone physiology, and the 

need for more conservative force application to avoid precipitating ischemic events in the 

dental pulp or periodontal ligament. Patients and families must understand these factors 

during treatment planning to maintain realistic expectations. 

6.7 Emergency Management and Crisis Intervention 

Dental professionals working with African SCD populations must be prepared to recognize 

and manage acute complications including vaso-occlusive crises affecting the orofacial 

region, acute osteomyelitis, dental trauma, and infections. The approach to emergency care 

must account for both the immediate presenting problem and the underlying SCD, with 

protocols established for when referral to higher-level facilities is necessary. 

Vaso-occlusive crises presenting with orofacial pain require differentiation from dental 

emergencies such as acute pulpitis, periodontal abscess, or acute osteomyelitis. The clinical 

assessment should document pain characteristics, associated symptoms, findings on dental 

examination, vital signs, and comparison with the patient's baseline status (Laurence et al., 

2014). When infection is excluded, management focuses on aggressive analgesia, hydration, 

oxygenation, and treatment of any identifiable triggers. Patients should be monitored for 

progression to more serious complications. 

Dental trauma in SCD patients requires special considerations beyond standard trauma 

protocols. The increased friability of bone, altered healing capacity, and risk of infection 

mandate careful evaluation and close follow-up. Avulsed permanent teeth should be replanted 
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when conditions permit, with attention to splinting techniques that avoid excessive rigidity. 

Prophylactic antibiotics are generally warranted, and close monitoring for pulp necrosis is 

essential as ischemic injury may manifest days to weeks after trauma. 

Acute infections including periodontal abscess, periapical abscess, or cellulitis require 

aggressive management given the immunocompromised status of SCD patients and the 

potential for rapid progression to deep space infections or sepsis. Initial assessment should 

document infection extent, presence of systemic toxicity, and airway patency. Incision and 

drainage should be performed when fluctuance is present, with samples obtained for culture. 

Empirical antibiotic therapy should be initiated promptly, with monitoring for response and 

escalation of care when appropriate (William et al., 2016). 

7. Public Health Perspectives and Healthcare System Considerations 

The effective management of oral manifestations of SCD in African populations extends 

beyond individual clinical encounters to encompass public health strategies, healthcare 

system strengthening, and policy interventions. The substantial burden of SCD in Africa, 

combined with limited resources and competing health priorities, necessitates strategic 

approaches to maximize population health impact (Tshilolo et al., 2019). 

Newborn screening programs for SCD represent a critical public health intervention that 

enables early diagnosis, initiation of prophylactic penicillin, parental education, and 

comprehensive follow-up care. Countries including Ghana, Tanzania, Kenya, and several 

West African nations have implemented screening programs, although coverage remains 

incomplete across the continent (Tshilolo et al., 2019). Integration of oral health education 

and dental referral into SCD screening and follow-up programs provides an opportunity to 

address oral complications early and establish preventive care patterns. 

The integration of oral health services into comprehensive SCD care programs represents an 

important but often neglected component of healthcare delivery. Many African SCD clinics 

focus primarily on managing acute complications and providing basic disease-modifying 

therapies, with dental care relegated to separate systems that SCD patients may access 

irregularly or not at all (Dennis-Antwi et al., 2011). Models of integrated care that include 

dental screening, preventive services, and treatment within or closely linked to SCD clinics 

have shown promise in improving oral health outcomes and reducing complications. 

Workforce development represents a critical need, as many African countries face shortages 

of both dental professionals and physicians trained in SCD management. Educational 

initiatives should include training for general dentists in SCD-specific considerations, 

development of specialist expertise in oral medicine and special care dentistry, and education 

of physicians and nurses about oral health screening and the importance of dental referral 

(Rahimy et al., 2009). Community health workers can play important roles in oral health 

education, promotion of preventive practices, and early identification of problems requiring 

referral. 
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Resource allocation decisions must balance the costs of comprehensive oral health 

interventions against competing health priorities in settings where resources are severely 

constrained. Economic analyses examining the cost-effectiveness of various preventive and 

therapeutic interventions for oral complications of SCD in African settings are notably 

lacking, representing an important research gap. Available evidence suggests that prevention 

and early intervention are likely more cost-effective than managing advanced complications 

such as osteomyelitis, which requires prolonged hospitalization, expensive antibiotics, 

surgical intervention, and often results in permanent functional deficits (Enabor et al., 2019). 

Health insurance and financing mechanisms significantly impact access to oral health care for 

African SCD populations. In many countries, dental care receives limited coverage under 

national health insurance schemes, and patients must pay out-of-pocket for services. Given 

the economic burden that SCD already imposes on affected families, these costs represent 

significant barriers to care (Dennis-Antwi et al., 2011). Policy advocacy for inclusion of 

dental services in SCD care packages and in national health insurance benefit structures could 

substantially improve access. 

Quality improvement initiatives focusing on oral health in SCD can leverage existing SCD 

registries and disease management programs to track outcomes, identify gaps in care, and 

implement targeted interventions. Metrics might include rates of regular dental attendance, 

prevalence of untreated dental disease, incidence of preventable complications such as 

osteomyelitis, and patient-reported outcomes related to oral health quality of life. 

Benchmarking across facilities and countries can identify best practices and promote 

learning. 

8. Research Priorities and Future Directions 

The current evidence base regarding oral manifestations of SCD in African populations 

contains substantial gaps that limit clinical practice optimization and public health planning. 

Addressing these gaps requires sustained research efforts employing diverse methodologies 

including epidemiological studies, clinical trials, health services research, and translational 

investigations (Makani et al., 2013). 

Large-scale epidemiological studies documenting the prevalence, incidence, and risk factors 

for various oral complications across diverse African populations represent a critical need. 

Most existing studies are single-center, cross-sectional investigations with relatively small 

sample sizes, limiting generalizability and the ability to examine determinants of outcomes. 

Multi-center prospective cohort studies following well-characterized SCD populations could 

elucidate the natural history of oral complications, identify modifiable risk factors, and 

examine relationships between oral health and overall disease outcomes (Makani et al., 

2013). Such studies should employ standardized assessment tools, include appropriate control 

groups, and consider the full spectrum of SCD genotypes. 

Mechanistic research examining the pathophysiology of oral complications at molecular, 

cellular, and tissue levels could identify novel therapeutic targets. Areas of particular interest 
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include the mechanisms linking periodontal inflammation to systemic disease in SCD, the 

factors determining vulnerability to pulp necrosis and osteonecrosis in dental and 

maxillofacial structures, and the role of genetic modifiers in determining oral complication 

risk (Kato et al., 2007). Such research requires access to advanced laboratory facilities and 

often necessitates international collaboration between African and better-resourced 

institutions. 

Clinical trials evaluating preventive and therapeutic interventions specifically in African SCD 

populations are notably absent. Key questions include the optimal frequency of dental 

screening visits, the effectiveness of various preventive interventions such as fluoride varnish 

or chlorhexidine rinses, the role of antibiotic prophylaxis for different dental procedures, and 

the comparative effectiveness of different management approaches for complications such as 

osteomyelitis (William et al., 2016). Pragmatic trial designs that acknowledge resource 

constraints while maintaining scientific rigor can generate evidence relevant to African 

clinical contexts. 

Health services research examining models of oral health care delivery, barriers to access, 

cost-effectiveness of interventions, and strategies for integrating oral health into 

comprehensive SCD care could inform policy and program design. Qualitative research 

exploring patient and family experiences, traditional beliefs affecting care-seeking, and 

healthcare provider perspectives can identify modifiable factors influencing care quality and 

outcomes (Dennis-Antwi et al., 2011). Implementation science approaches can guide the 

translation of research findings into improved practice at scale. 

Investigations of the oral microbiome in African SCD populations represent an emerging 

research frontier with potential implications for understanding disease susceptibility and 

developing targeted interventions. The distinctive microbial exposures in African 

environments, the effects of frequent antibiotic use in SCD patients, and potential interactions 

between oral and gut microbiomes warrant systematic study (Guzeldemir et al., 2011). 

Advanced sequencing technologies and bioinformatics approaches make such studies 

increasingly feasible even in resource-limited settings. 

Studies examining the impact of emerging SCD therapies on oral complications could inform 

clinical practice and contribute to comprehensive assessment of these interventions. 

Hydroxyurea, increasingly utilized in Africa, may reduce oral complications through multiple 

mechanisms including decreased vaso-occlusive events and reduced inflammatory responses 

(Tshilolo et al., 2019). Newer disease-modifying therapies such as L-glutamine, 

crizanlizumab, and voxelotor have not been studied regarding oral health impacts. Gene 

therapy approaches, while not yet accessible in Africa, will eventually require comprehensive 

outcome assessment including oral health parameters. 

Capacity building for oral health research in Africa represents a cross-cutting priority, as 

sustainable progress requires development of local research infrastructure, training of African 

investigators, and establishment of collaborative networks. Investments in research facilities, 

equipment, and human resources; mentoring relationships between established and emerging 
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researchers; and funding mechanisms that support African-led research initiatives are all 

essential components (Makani et al., 2013). 

9. Cultural and Psychosocial Considerations 

The cultural contexts within which African SCD populations experience and manage oral 

health problems significantly influence outcomes and must be understood by healthcare 

providers seeking to deliver effective, patient-centered care. Traditional beliefs about disease 

causation, the role of oral health in overall wellbeing, preferences for traditional versus 

biomedical treatment approaches, and stigma associated with chronic illness all shape 

healthcare-seeking behaviors and treatment adherence (Dennis-Antwi et al., 2011). 

Traditional explanatory models for SCD and its complications vary across African cultures 

but often invoke supernatural causation, witchcraft, or spiritual factors rather than genetic 

inheritance patterns. These beliefs may affect whether families seek biomedical care for oral 

problems or instead consult traditional healers who may provide alternative treatments. While 

many patients utilize both traditional and biomedical care systems, lack of disclosure about 

traditional remedy use can create risks of herb-drug interactions or delays in definitive 

treatment. Healthcare providers should inquire non-judgmentally about traditional medicine 

use and work to build bridges between traditional and biomedical approaches rather than 

dismissing traditional beliefs (Rahimy et al., 2009). 

The psychosocial burden of living with SCD in African contexts includes not only the direct 

effects of chronic pain and disability but also social stigma, educational disruption, economic 

hardship, and relationship challenges. Oral health problems compound this burden through 

effects on appearance, speech, eating, and social interaction. The aesthetic impact of 

maxillary protrusion, tooth loss, and oral infections can affect self-esteem and social 

acceptance, particularly during adolescence when peer relationships become central (Dennis-

Antwi et al., 2011). Healthcare providers should address these psychosocial dimensions 

through empathetic communication, connection with support resources, and attention to 

aesthetic concerns when making treatment recommendations. 

Health literacy varies substantially within African SCD populations and significantly affects 

the ability to understand oral health information, make informed treatment decisions, and 

carry out recommended preventive practices. Educational interventions must be tailored to 

literacy levels, using visual aids, demonstrations, and repetition to enhance comprehension. 

Involving family members in education efforts recognizes the communal nature of healthcare 

decision-making in many African cultures and helps ensure that key messages are understood 

and reinforced at home (Rahimy et al., 2009). 

The financial burden of oral health care represents a major barrier for many African SCD 

families who already face substantial costs related to disease management, hospitalizations, 

medications, and lost income from caregiving responsibilities. Out-of-pocket payments for 

dental services may force families to choose between oral health care and other necessities or 

to delay treatment until problems become severe. Understanding these economic realities 
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should inform clinical recommendations, with consideration given to prioritizing treatments, 

phasing interventions when immediate comprehensive care is not feasible, and connecting 

families with available financial assistance programs (Dennis-Antwi et al., 2011). 

10. Conclusion 

The oral manifestations of sickle cell disease in African populations represent significant 

sources of morbidity that impact quality of life, nutritional status, and overall disease 

management. This comprehensive review has synthesized current evidence regarding the 

epidemiology, pathophysiology, clinical presentations, and management of oral 

complications in this population, while highlighting the unique challenges posed by African 

healthcare contexts. The spectrum of oral findings ranges from relatively minor 

developmental anomalies to severe, life-threatening complications such as mandibular 

osteomyelitis, with pathophysiological mechanisms rooted in the vaso-occlusive phenomena, 

chronic anemia, and bone marrow hyperplasia that characterize SCD. 

The available evidence, while growing, remains limited by the paucity of high-quality studies 

conducted specifically in African settings. Most research has been cross-sectional and single-

center, limiting generalizability and the ability to examine determinants of outcomes or 

evaluate interventions. The substantial heterogeneity in disease severity, healthcare access, 

socioeconomic factors, and cultural contexts across the African continent means that findings 

from one setting may not directly translate to others. These limitations underscore the critical 

need for expanded research efforts that employ rigorous methodologies, include diverse 

populations, and address clinically and programmatically relevant questions. 

From a clinical practice perspective, several key principles emerge from this review. First, 

prevention through regular dental care, oral hygiene education, and early intervention for 

emerging problems represents the most effective and cost-effective approach to managing 

oral complications. Second, clinical assessment must be comprehensive and systematic, 

recognizing that SCD-related oral findings may be subtle or mimic other pathology. Third, 

treatment planning requires consideration of both standard dental factors and SCD-specific 

risks, with modifications to minimize complications. Fourth, a multidisciplinary approach 

involving collaboration between dental professionals, hematologists, and other specialists 

optimizes outcomes, particularly for complex problems such as osteomyelitis or major 

surgical procedures. 

From a public health and health systems perspective, integrating oral health into 

comprehensive SCD care programs represents an important opportunity to improve 

outcomes. Such integration could include oral health screening within SCD clinics, dental 

referral pathways, co-location of dental services where feasible, and coordination of care 

plans between medical and dental providers. Workforce development initiatives should 

ensure that both dental professionals understand SCD-specific considerations and SCD care 

providers recognize the importance of oral health and make appropriate referrals. 
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The research priorities identified in this review span epidemiological studies to define burden 

and risk factors, mechanistic investigations to elucidate pathophysiology, clinical trials to 

evaluate interventions, health services research to optimize care delivery, and implementation 

science to translate evidence into improved practice. Addressing these priorities requires 

sustained investment in research infrastructure, training of African investigators, and 

collaborative partnerships. The ultimate goal is generating an evidence base that reflects 

African realities and informs locally relevant solutions. 

Cultural sensitivity and attention to psychosocial factors must permeate all aspects of clinical 

care and program design. Healthcare providers should strive to understand traditional beliefs, 

acknowledge the substantial burdens faced by SCD patients and families, communicate 

effectively across literacy levels, and recognize economic constraints that may limit treatment 

options. Patient-centered care that respects cultural values while promoting evidence-based 

practice offers the best path to improved outcomes. 

Looking forward, advances in SCD treatment including wider access to hydroxyurea, 

potential introduction of newer disease-modifying therapies, and eventually perhaps gene 

therapy or gene editing approaches may alter the landscape of oral complications. However, 

these advances will reach African populations slowly and unevenly, meaning that for the 

foreseeable future, most affected individuals will require management strategies appropriate 

for resource-limited settings. Simultaneously, oral health improvements through water 

fluoridation, school-based preventive programs, and expanded access to basic dental services 

will benefit SCD populations alongside general populations. 

The burden of oral disease in African SCD populations is substantial, but not inevitable. With 

sustained commitment from healthcare providers, researchers, policymakers, and affected 

communities, significant progress is achievable. By prioritizing prevention, ensuring access 

to quality care, generating relevant evidence through rigorous research, and implementing 

comprehensive programs that integrate oral health into SCD management, the oral health and 

overall wellbeing of African populations living with sickle cell disease can be meaningfully 

improved. 
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