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Sickle-cell anemia is an autosomal recessive hemoglobinopathy not
associated with gender and more prevalent in people with african ancestry. Sickle-
cell anemia is caused by a point mutation in the β-globin gene that leads to the
formation of modified hemoglobin (HbS) (Word Health Organization, 2011). In
situations of persistent low oxygen tension, HbS molecules undergo polymerization,
causing the sickling of red blood cells (Hebbel et al., 2009).

The clinical manifestations of sickle-cell anemia result from the increased
adhesion of sickle cells to the vascular endothelium, leading to local
vasoconstriction, episodes of pain, and damage to vital organs (Hebbel et al., 2009).
In the oral cavity, possible complications of sickle-cell anemia include pulp necrosis
in intact crown teeth (without caries, periodontal disease or dental trauma) (Costa et
al., 2013), mental nerve neuropathy, and mandibular osteomyelitis (Ouies et al.,
2007). Pulp necrosis in intact crown teeth is considered the primary oral
manifestation of sickle-cell anemia (Andrews et al., 1986; Rower; Pitt-Ford, 1990;
Bishop et al., 1995). Costa et al. (2013) estimated that the relative risk of occurrence
of this complication is 8.33 times higher in sickle-cell anemia subjects (HbSS
genotype) than in those without this disease. However, little is known about the need
to treat these teeth with pulp necrosis.
.

INTRODUCTION

The objective of this a case serie study was to evaluate if is there bacterial
infection in intact coronal teeth and pulp necrosis in HbSS subjects by analyzing
clinical, imaging, and microbiological parameters.

OBJECTIVES

Study design
ü Case series nested in a cohort study

Sample selection (Figure 1)

Study variables
ü Exposure condition: sickle-cell anemia
ü Primary outcome: bacterial infection of teeth with pulp necrosis
ü Covariates: self-reported race, gender, age (in years), and jaw (upper or
lower)

Diagnosis of pulp and periapical status
ü Clinical parameters: Pulse Oximetry adapted to Dentistry and Cold Sensitivy

Test
ü Imaging parameters: Cone-beam Computed Tomographic
ü Macroscopic characteristics of the pulp (after access to the pulp cavity, before

microbiological sample collection): vital pulp and pulp necrosis

Microbiological Analysis
ü Bacterial culture: blood agar for anaerobic microorganisms with 5% sheep

blood (Becton, Dickinson and Company, Franklin Lakes, NJ, USA)
ü Staining for live and dead bacteria: LIVE/DEAD® BacLightTM kit (Life

Technologies, Carlsbad, CA, USA)
ü qPCR: Polymerase Chain Reaction in Real Time
ü Analysis of the microbiome: next-generation MiSeq Sequencer (Illumina, San

Diego, California, USA)

MATERIALS & METHODS

ü 63.2% of subjects were mixed race, 18.2% were Caucasian, and 18.2% were 
black.

ü 72.7% were women and 27.3% men.
ü The mean age was 39.7 ± 19.6 years.
ü 59% were in the upper teeth.
ü The diagnosis of pulp necrosis was confirmed clinically in 81.5% (22/27) of 

the teeth. 
ü Imaging changes were identified in 14% (3/22) of the teeth and pulp necrosis. 
ü The bacterial cultures didn’t grow and bacterial species were not identified by 

epifluorescence microscopy.
ü Bacterial DNA was less than 100 copies/μL in 23% (5/22) of the teeth with 

pulp necrosis. 
ü The 13 species of bacteria found (Table 1). 

RESULTS

CONCLUSIONS

Prospective clinical, imaging, and microbiological analyses indicate there 
is not bacterial infection in intact crown teeth and pulp necrosis of HbSS subjects.
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