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Short Case Report

Avascular necrosis of the jaw resulting from sickle
cell disease
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Abstract -- Sickle cell disease (SCD) is a hemoglobin disorder characterized by the presence of abnormal
haemoglobin. The deformed cells cause the blood to be more viscid, leading to vaso occlusive crises (VOC). We report
an osteonecrosis of the jaw resulting of a VOC in a patient with sickle cell disease. Dental infections, particularly
apical cysts, appear to be local factors favouring mandibular infarcts associated with sickle cell disease.

Observation
Sickle cell disease (SCD) is a haemoglobin disorder
characterized by the presence of abnormal haemoglobin
inherited through an autosomal recessive mutant gene.
The defective gene code is haemoglobin S (HbS), caused by
a mutation in the beta-globin chain of the haemoglobin
molecule. Sickle haemoglobin, the result of this mutation is the
deformation of the red blood cell making them sickle-shaped.
The deformed cells cause the blood to be more viscid, leading to
vaso occlusive crises (VOC).
While this process can occur in any organ, it is particularly
common in the bone marrow, resulting in bone marrow
infarction typically in the medullary cavity or epiphyses [1].
We report here a jaw osteonecrosis stemming from a VOC in
a patient with sickle cell disease. A 39-year-old man with SCD
presented to the department of Oral and maxillofacial surgery of
our university hospital. He was referred to our institution for
pain and swelling in the mandible right portion with mobility
and root exposure of the lower right ﬁrst molar (LR6). The past
medical history revealed that he suffered from SCD but he did
not have a medical follow. Past hematogical investigations
conﬁrmed that the patient had SCD, his hemoglobin was 9.8 g/dl
and electrophoresis showed presence of hemoglobin SS type 94%.
The orthopantomogram showed radiolucent periapical
lesions involving ﬁrst molar (Fig. 1). Computed tomography
scan revealed a large sequestrum of alveolar bone extending
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from lower right ﬁrst molar to the ﬁrst premolar (Fig. 2).
Positron emission tomography scans showed an hypoﬁxation of
the cortex of the mandible body at the site of lower right ﬁrst
molar underlying osteonecrosis (Fig. 3).
The clinical management consisted of an antimicrobial
prescription and we performed extraction of molar and
premolar. During the procedure, the sequestrectomy was
performed associated with meticulous curettage and debridement of tissues. Tissue fragments for histopathology and
microorganism culture were sampled.
Histological examination found a 20 mm by 5 mm sequester.
All of the histological characteristics suggested a common
ischemic necrosis.
No speciﬁc germ could be identiﬁed in the various
bacteriological samples. The patient was followed-up for 3
months and his recovery was uneventful.

Commentary
Bones are the second most affected organs by SCD, after the
spleen. The most frequent complications involving bones in
SCD patients are painful VOC, leading to osteonecrosis and
osteomyelitis [2]. Although several long bones can be
simultaneously affected by osteonecrosis in SCD, the femoral
head is most commonly involved because it lacks collateral
blood ﬂow and is most vulnerable to vascular insults.
For example in their study group Matos et al. showed that
the prevalence of avascular necrosis of femoral head (ANFH)
was 11.1% [3]. Avascular necrosis of the jaw is a rare entity.
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Fig. 1. Orthopantomogram with radiolucent periapical lesions involving lower right ﬁrst molar (LR6).

Fig. 2. Computed tomography: large sequestrum of alveolar bone
extending from the lower right ﬁrst molar (LR6) to the ﬁrst premolar
(LR4).
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Shroyer et al. hypothesised two mechanisms [4]: ﬁrstly the
deformation of the red blood cells into sickles creates thrombus
leading to ischemia and bone infarction becoming secondarily
infected. The second possibility is that periodontal infection
can trigger a crisis, which in turn leads to an infarct. It is
supposed that mandibular osteonecrosis following CVO can
occur due to the relatively lower blood supply of the mandible.
All the cases reported alveolar process infarcts in the tooth
portion of the mandible body. Authors of this manuscript
suggest that this preferential location at the body part of the
mandible could also be explained by the lack of muscular
sheathing of the mandibular bone in this area, unlike the chin
or the ramus of the mandible.
As far as we are concerned, we hypothesise with Borle et al.
that a local spread of infection from odontogenic infection
leads to inﬂammatory changes and hypoxia [5]. The hypoxia
serves as a stimulus which clogs the lumena of the capillaries
with subsequent infarction. The higher the SS haemoglobin
level, the greater the risk of VOC increase due to the viscosity
and loss of plasticity.
It is essential for patients with sickle cell disease,
especially when the SS haemoglobin level is elevated, to have
regular dental follow-up. Dental infections, particularly apical
cysts, appear to be local factors favouring mandibular infarcts
associated with sickle cell disease.
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Fig. 3. Positron emission tomography: hypoﬁxation of the cortex of the mandible body at the site of the lower right ﬁrst molar underlying
osteonecrosis.
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