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Orbital involvement in
sickle cell disease: a
report of five cases and
review literature

Abstract

Purpose To present five cases of orbital
infarction in sickle cell disease and review
relevant literature.

Method We reviewed the hospital records of
5 patients with sickle cell disease who
developed a periorbital swelling during a
vaso-occlusive crisis and were managed at our
hospital between April 1992 and June 2000.
Results The 5 patients (4 with homozygous
sickle cell disease and 1 with sickle cell-
B-thalassaemia disease) were aged 6-15 years
with a history of multiple admissions for
vaso-occlusive crises. The periorbital swelling
spread to the orbit in 4 cases and resulted in
proptosis (2 cases), restriction of ocular
motility and visual impairment. In all 4 cases,
computed tomography and/or magnetic
resonance imaging of the orbits showed a
mass adjacent to the orbital wall. In 2 cases the
mass was identified as a haematoma. Orbital
wall infarction was demonstrated in 3 cases by
bone/bone marrow scintigraphy. Epidural
haematomas were detected by computed
tomography in one case. All patients received
intravenous fluids, analgesics, broad spectrum
antibiotics and steroids, as well as simple or
exchange transfusion, and responded well to
medical management.

Conclusions Infarction of orbital bones during
vaso-occlusive crises in sickle cell disease
presents acutely with a rapidly progressive
periorbital swelling. Haematomas frequently
complicate the condition and, along with the
inflammatory swelling, may lead to orbital
compression syndrome. The condition is
therefore sight-threatening, and necessitates
prompt diagnosis and appropriate
management for resolution without adverse
sequelae. Imaging techniques are invaluable
in the evaluation of patients. The majority of
cases resolve with conservative treatment that
includes steps to combat the vaso-occlusive
crisis and use of systemic steroids under
antibiotic cover.

Key words Management, Orbital compression
syndrome, Orbital haemorrhage, Orbital
infarction, Sickle cell disease
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Ocular involvement in sickle cell disease (SCD)
is characterised by retinopathy, anterior
segment ischaemia, glaucoma and angioid
streaks, and has been well documented.’ In
comparison, orbital involvement in SCD with
infarction of orbital bones is less well
recognised.” However, awareness of this
condition is necessary, as inappropriate
management can rapidly lead to visual
impairment. We present 5 cases of orbital
infarction in SCD managed at our hospital
between April 1992 and June 2000, and discuss
the clinical features, diagnostic investigation
and management. To our knowledge, this is the
largest series of this entity in the ophthalmic
literature.

Case reports
Case 1

A 13-year-old boy with homozygous sickle cell
(HbSS) disease presented with low-grade fever
and pain in the back and forearm, and was
admitted with a diagnosis of vaso-occlusive
crisis (VOC). Treatment with intravenous fluids
and morphine was commenced. The next day,
he developed a painful right eyelid and facial
swelling. Intravenous cefuroxime was
administered and 1 unit of packed red blood
cells was transfused, but the swelling increased
and the patient complained of increasing pain
and decreasing vision on the right side.
Ophthalmic examination revealed bilateral
eyelid oedema with minimal erythema, worse
on the right side, restriction of ocular motility in
abduction, and conjunctival hyperaemia with
chemosis in the right eye (Fig. 1). Visual acuity
was 6/18 in the right eye and 6/6 in the left.
Pupillary reflexes and fundi were normal.

Computed tomography (CT) of the orbits
showed bilateral, periorbital soft tissue
swelling. An extraconal mass measuring 40
Hounsfield units (HU) was detected adjacent to
the lateral orbital wall on the right side. Blood
culture was negative.

Intravenous dexamethasone was
administered and resulted in a rapid resolution
of eyelid oedema, restriction of motility and
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Fig. 1. Case 1. Face photograph showing bilateral eyelid oedema with
minimal erythema. Note the conjunctival hyperaemia and chemosis in
the right eye, which is more severely affected.

conjunctival chemosis. Visual acuity improved in the
next 2 days to 6/6 and the patient was discharged on oral
antibiotics and folic acid.

Case 2

An 11-year-old boy with HbSS disease was admitted
with a diagnosis of VOC after he developed fever,
painful swelling of the right eye and pain in the limbs.
Ophthalmic evaluation showed visual acuity of 6/60 in
the right eye and 6/6 in the left, and right-sided lid
oedema, proptosis and conjunctival hyperaemia with
chemosis (Fig. 2a). Ocular motility was restricted in all
directions and the cornea was hypoesthetic with a
relative afferent pupillary defect in the right eye.
Intraocular pressure and the fundus were normal. The
patient also manifested two subcutaneous swellings in
the parieto-occipital region of the scalp. These were soft,
non-tender and fluctuant, with the larger of the swellings
being 2 X 1.5 cm in size.

CT of the orbits showed right periorbital swelling. An
extraconal mass with an attenuation value consistent
with that of a haematoma (50-60 HU) was seen adjacent
to the lateral orbital wall on the right side. The
retrobulbar space and extraocular muscles were
unaffected (Fig. 2b). CT of the brain showed bi-frontal
epidural haematomas (Fig. 2c). Bone scintigraphy with

9™Tc-methylene diphosphonate in the static phase
revealed multiple photopenic areas in the skull
compatible with infarction (Fig. 2d).

Fine needle aspiration of a scalp swelling was
performed and 2 ml of sero-sanguineous fluid was
aspirated. Microscopic examination showed numerous
granulocytes and degenerated cells. Culture of the
aspirate and blood yielded no organisms. Investigations
for bleeding disorders (complete blood count, bleeding
time, prothrombin time, activated partial thromboplastin
time and factor assays) revealed no abnormality.

The patient was treated with intravenous fluids, blood
transfusion, analgesics and broad spectrum antibiotics. A
reduction in the periocular and orbital swelling was
observed within 24 h, and both eye and scalp swellings
completely resolved within 2 weeks.

Case 3

A 6-year-old boy with sickle cell-B-thalassaemia
(HbSBThal) disease and glucose-6-phosphate-
dehydrogenase deficiency developed bilateral lid
swellings with low-grade fever and pain in the back and
lower limbs, and was admitted with a diagnosis of VOC.
Intravenous fluids, analgesics and ceftriaxone were
commenced. Ophthalmic examination revealed bilateral,
extensive periorbital oedema and proptosis of 21 and
25 mm in the right and left eye respectively (Fig. 3a).
Visual acuity was 6/6 in the right eye and 6/18 in the
left, with bilateral restriction of ocular motility in
horizontal and up-gaze. Pupillary reactions, intraocular
pressure and fundi were normal in both eyes.

CT of the orbits showed periocular swelling and high
attenuating (50-60 HU) extraconal collections in the
superolateral region of both orbits (Fig. 3b). Magnetic
resonance imaging (MRI) of the orbits performed on the
same day with a 1.5 T unit disclosed bilateral extensive
inflammatory changes and subperiosteal fluid collections
in the superolateral orbital regions. The collections were
iso- to hypo-intensive on T1-weighted images and
hypo-intense on T2-weighted images, and were therefore
identified as haematomas of recent origin (Fig. 3c).
Fat-saturation T2-weighted coronal images revealed
normal optic nerves. The sphenoid wing and frontal
bones showed evidence of marrow hyperplasia and bone
infarction with heterogeneous signal intensities on
T1- and T2-weighted images. Bone marrow scintigraphy
performed the next day with *™Tc-Nanacoll
(Nycom-Amersham, UK) revealed multiple low-uptake
regions in the skull, predominantly in the left frontal and
sphenoid wing region, confirming orbital wall infarction
(Fig. 3d). Investigations for bleeding disorders revealed
no abnormalities and blood culture was negative.

Intravenous dexamethasone was administered and
exchange transfusion was carried out. The response to
this treatment was dramatic, with improvement in vision
to 6/6 in the left eye, reduction in lid oedema and
proptosis, and restoration of extraocular motility over the
next 2 days. The patient was discharged with mild
residual proptosis (23 mm) of the left eye (Fig. 3e).
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Fig. 2. Case 2. (a) Eyelid oedema, proptosis and conjunctival hyperaemia with chemosis in the right eye. (b) Axial CT image of the orbits showing
right periorbital swelling and an extraconal mass (> 50 HU) adjacent to the lateral wall of the right orbit (arrow). (c) Axial CT image of the brain
showing bilateral epidural haematomas in the frontal region, right more than left (arrows). (d) **™Tc bone scintigraphy: lateral view showing

decreased uptake in multiple areas in the skull.

Case 4

A 10-year-old boy with HbSS disease and history of a
cerebrovascular accident (left hemiplegia) 2 years
previously, was admitted for management of VOC.
Treatment was commenced with intravenous fluids and
analgesics. On the second day he developed pain around
the right eye with swelling of the eyelids and right side of
the face. On examination, vision was 6/6 in both eyes.
There was marked right-sided periorbital oedema and
conjunctival chemosis, with restriction of ocular motility
in abduction. The pupil was normal in size and reacted
briskly to light, and the fundus was normal. Intravenous
ceftriaxone was commenced.

CT of the orbits showed periocular swelling and an
extraconal soft tissue lesion (40 HU) in the right orbit.

Bone scintigraphy was normal in this patient and blood
culture was negative.

Exchange transfusion was carried out the next day
and intravenous dexamethasone was administered. The
ocular swelling resolved completely over the next 3 days
and the patient was discharged.

Case 5

A 15-year-old boy with HbSS disease was admitted with
complaints of pain in the back, abdomen and lower
limbs. Treatment with intravenous fluids and analgesics
was initiated. Overnight, he developed a left periocular
swelling. This was mildly painful, erythematous and



Fig. 3. Case 3. (a) Face photograph showing bilateral, extensive and
erythematous eyelid swellings with proptosis. (b) Coronal recon-
structed CT image of the orbits showing bilateral extraconal lesions
(> 50 HU) adjacent to superior orbital walls (arrows). (c) T2-weighted,
fat-saturation, coronal MR image of the orbits showing bilateral low
signal, subperiosteal fluid collections in the superolateral orbital
regions (straight arrows). Note also the heterogeneous signals from the
marrow of the sphenoid bones (curved arrows). (d) **™Tc bone marrow
scintigraphy: lateral view showing multiple low-uptake regions in the
skull, predominantly in the frontal and sphenoid wing region (arrows).
(e) Face photograph of the patient prior to discharge showing mild
residual proptosis of the left eye.
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tender. There was no evidence of any ocular adnexal
infection. The rest of the ocular examination was normal.
Intravenous cefuroxime was administered.

Bone scintography revealed a photopenic area in the
left orbital wall. An immediate CT scan could not be
performed; however, 4 days later, CT of the orbits and
brain showed no abnormality.

The patient responded well to conservative treatment.

Discussion

Sickle cell disease (SCD) is a hereditary
haemoglobinopathy wherein a single amino acid
substitution in the beta chain of the globin molecule
causes red blood cells to become sickle-shaped and rigid
under conditions of hypoxia and acidosis. These cells
then tend to block capillaries and cause infarctions. The
Sultanate of Oman has a high prevalence of SCD,? and
the condition accounts for considerable morbidity in the
region.

Recurrent attacks of painful vaso-occlusive crises
(VOC) resulting from necrosis of bone marrow following
obstruction to its blood supply by sickled cells, account
for majority of acute hospital admissions in children with
SCD.* The pain is believed to be consequent upon the
increased intramedullary pressure generated by the
inflammatory response to avascular bone marrow.’
Although a number of precipitating factors including
infection, dehydration and exposure to cold have been
suggested, in most instances there is no discernible
antecedent cause. VOC commonly involves the long
bones and vertebrae, but can in principle affect all bones
with active marrow. Facial bones, particularly those of
the orbits, have very little marrow space and therefore
are infrequently affected.”> When orbital infarction does

occur, it is commonly encountered in young patients due
to greater marrow space in the orbital bones during
youth.®

Fourteen reports of 19 cases of orbital infarction in
SCD exist in the English literature;>”'° of these only
three are in the ophthalmic literature. The clinical
features and management of the 19 cases previously
reported and the five cases reported in this paper are
compared in Table 1. Orbital infarction presents with
acute periorbital pain and swelling in association with
other features of the painful crisis. The inflammatory
response generated by infarcted bone can rapidly spread
to the orbit resulting in orbital pain and proptosis. A
unique feature of orbital bone infarction is the formation
of haematomas,” the occurrence of which is thought to be
related to local vessel wall necrosis and subsequent
extravasation of blood."” These haematomas along with
the inflammatory swelling may lead to proptosis,
ophthalmoplegia, conjunctival chemosis, corneal
hypoesthesia and optic nerve dysfunction (orbital
compression syndrome). Four of our patients developed
signs of orbital compression syndrome consequent upon
the presence of an orbital haematoma (cases 2 and 3) and
reactive inflammatory swelling adjacent to infarcted
bone (cases 1 and 4). The rapid resolution of symptoms
and signs upon administration of systemic steroids
strongly suggests a predominant inflammatory
component consequent upon the orbital bone infarction
due to sicklaemic vaso-occlusion, in the pathogenesis of
orbital compression syndrome.

One of the patients (case 2) in this series also
developed epidural haematomas. These are almost
always of post-traumatic origin, but occasionally may be
related to rupture of a dural vascular malformation or a
bleeding disorder. Epidural haematomas have been

Table 1. Comparison of data from published (A) and present (B) reports of orbital infarction in sickle cell disease

No. of patients

Clinical features A (n =19y B (n=5)"
Age < 10 years 19/19 5/5
Sex: M/F 11/8 5/0
History of multiple VOCs 19/19 5/5
Presenting symptoms — pain, lid oedema 19/19 5/5
Fever 15/16° 5/5
Pain crisis 11/16° 5/5
Orbital signs (proptosis/visual loss/ophthalmoplegia) 17/19 4/5
Unilateral /bilateral 11/6 3/1
Haemoglobinopathy
Homozygous sickle cell disease 17/19 4/5
Sickle cell-haemoglobin C disease 1/19 0/5
Sickle cell-B-thalassaemia disease 1/19 1/5
Orbit haematoma (CT) 7/12 2/5
Orbit abscess (CT) 2/12° 0/5
Intracranial haematoma (CT) 3/12° 1/5
Bone infarction (bone /bone marrow scan) 12/12° 3/4°
Conservative management and recovery 14/19 5/5
Surgical management and recovery 5/19 0/5
Permanent visual loss 1/19 0/5

VOCs, vaso-occlusive crises.
an, total number of patients.
’Not reported /performed in remaining cases.



observed in SCD,?*?! at times accompanying orbital
infarction,®'%1” and are thought to result from diploic
venous thrombosis subsequent to skull bone infarction.

Patients with SCD are immunocompromised and
prone to serve infections,’ particularly osteomyelitis,22
which shares many clinical features with acute bone
infarction and presents a diagnostic dilemma. Indeed
orbital abscess formation at the site of ishaemic and
necrotic bone has been reportecl;lﬁ'19 however, we did not
come across any reports of osteomyelitis of orbital bones
complicating VOC in SCD. The presence of persistent
pain not resolving with the usual supportive therapy for
sickle cell crisis, high-grade fever with chills and an
erythematous and exquisitely tender swelling should
alert the clinician to the possibility of superadded
infection. Investigations for sepsis (blood culture, culture
of bone aspirate/periosteal effusion) should confirm
diagnosis. None of the cases in this series manifested
features suggestive of infection; moreover
microbiological studies were negative in all of them.

Various imaging modalities have been employed in
evaluating sickle cell patients with bone
infarctions.'®?*2 CT and MRI have an important role in
narrowing the differential diagnosis in cases with orbital
involvement (Table 2). However, CT fails to show any
bone abnormality and findings in bone infarction are
limited to soft tissue swelling and fluid collections.'® CT
can identify a mass as a collection of blood when its
attenuation value is over 50 HU, as in cases 2 and 3. MRI
is a more sensitive and specific imaging technique that
can reliably distinguish between vascularised
inflammatory tissue and afluid collection. It can further
characterise the latter as an abscess or haematoma,'®? as
was seen in case 3. MRI has the added advantage of
being capable of delineating ischaemic changes in the
marrow space.24 However, studies evaluating the
diagnostic utility of contrast enhanced MRI in
differentiating the osseous changes of acute bone
infarction from osteomyelitis have yielded conflicting
results. >

Bone marrow scintigraphy can confirm marrow
infarction by demonstrating decreased tracer uptake.
Marrow scan can also, especially in combination with
%’Ga citrate scintigraphy, differentiate osteomyelitis from

infarction.?°

Table 2. Causes of acute periorbital/orbital swelling

Infective Non-infective

Cellulitis® Rhabdomyosarcoma
Preseptal Neuroblastoma
Orbital Acute myeloid leukaemia

Orbital abscess Other metastatic lesions

Osteomyelitis (orbital bones) Pseudotumour
Lymphangioma/dermoid cyst
Capillary haemangioma
Traumatic haematoma

“Usually secondary to upper respiratory tract infection, trauma
or local sepsis in eyelid, lacrimal sac or conjunctiva.

The results of bone scintigraphy are dependent on the
timing of the study. There is a reduced tracer uptake
during the acute stage (first 48 h) indicating marrow
death and reduced vascularity. Later, despite persistence
of marrow inactivity, bone scans may demonstrate an
increased uptake reflecting the increased vascularity of
the healing phase.” This may explain the negative
results of bone scintigraphy in case 4.

Ultrasonography is a simple and effective imaging
tool that can differentiate bone infection from infarction
in SCD.?® However, its efficacy has not been evaluated in
sickle cell patients with orbital involvement.

All the patients reported in this series presented with
moderate to severe periorbital /orbital swellings during a
VOC. CT and bone marrow scintigraphy were performed
in all of them to establish the diagnosis of orbital wall
infarction, and to evaluate the extent of soft tissue
swelling. MRI was performed in only one patient (case
3), in whom the findings on CT suggested the presence of
orbital haematomas. MRI confirmed the nature of the
fluid collections as haematomas and also delineated the
posterior extent of the space-occupying lesions.

It is worth remembering that crises are repetitive
events; thus, the bone marrow of sickle cell patients is
likely to show effects of past as well as present VOCs.
Additionally, there is considerable overlap of findings in
bone infarction and osteomyelitis. This often necessitates
a multimodality approach to confirm the diagnosis.”**®

Most cases of orbital infarction in SCD resolve with
conservative management that includes treatment of the
VOC with intravenous fluids and analgesics.?’ Blood
transfusions or exchange transfusions that reduce the
level of sickle cells in the circulation are not routinely
considered in the management of VOC, but are
performed in special situations such as crises that fail to
resolve despite treatment, and in patients incapacitated
by frequent recurrences. Empiric use of broad spectrum
intravenous antibiotics is advisable because sickle cell
patients are susceptible to infection and it is often
difficult to clinically differentiate infarction from
infection. However, as acute bone infarction is at least 50
times more common than bacterial osteomyelitis, it is
important that patients not be overtreated.*

In cases that do not show signs of resolution with the
above therapeutic measures, administration of
intravenous steroids under antibiotic cover is
recommended. This is particularly important as the orbit
is a cavity with limited space and inflammatory
swellings that are not controlled promptly may
compromise important structures. Signs of optic nerve
dysfunction with radiological evidence of a haematoma
mandates surgical evacuation of the haematoma. While
14 of the 19 patients reported previously in the literature
recovered completely with medical therapy, 5 underwent
frontal sinus trephination or orbitotomy for evacuation of
a haematoma. All the 5 patients reported in our study
responded well to conservative treatment.
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Summary

This paper describes the clinical features and
management of orbital infarction in 5 patients with SCD.
These cases highlight the importance of close monitoring
of physical signs to detect features of orbital compression
syndrome and infection, the usefulness of imaging
techniques in the evaluation of patients, and the
satisfactory response to conservative management. A
heightened suspicion of orbital infarction in sickle cell
patients with ocular symptoms is essential to allow
prompt diagnosis and treatment.
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