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Summary
Most reports of orbital hemorrhage do not distinguish among intraconal, extraconal, and subperiosteal hem-
orrhages, although several reports describe isolated subperiosteal hematomas as a separate entity. We report
3 cases of subperiosteal hematoma with different etiologies but similar progression of signs and symptoms.
Each patient presented with spontaneous proptosis, rarely caused by orbital subperiosteal hematoma, meas-
uring approximately 5 mm. Over the course of 4–10 days their conditions worsened and warranted inter-
vention. All 3 cases were treated with anterior orbitotomy, and visual acuity returned to baseline following
surgery in all.

 
Introduction
Orbital subperiosteal hemorrhage (SpH) is a rare cause
of spontaneous proptosis, which results most commonly
from direct trauma but also from increased central vas-
cular congestion following valsalva, weightlifting, eme-
sis, or scuba diving.1–4 Additionally, SpH may result
from periorbital inflammation (eg, sinusitis, orbital cel-
lulitis, endophthalmitis), underlying metabolic disorders,
vascular disorders, orbital infarction, migraines, or idio-
pathically.5–8 Although most resolve without long-term
visual or orbital sequelae, some SpHs may cause pro-
found visual loss as well as orbital changes. Acute hem-
atomas can resolve spontaneously or develop into suba-
cute and chronic hematomas (hematic cysts of the orbit).
In this light, SpH shares features with epidural hemato-
mas of the central nervous system. The literature on
acute SpH consists of isolated cases reports underscor-
ing the rarity of the condition.8 Because many reports of
“orbital hemorrhage” do not differentiate between intra-
conal, extraconal, and subperiosteal hemorrhage, ambi-
guity persists regarding symptoms, predisposing factors,
and outcomes of SpH as a separate entity. We report 3
cases highlighting separate conditions under which SpH
developed and maintain that orbital SpH comprises a
separate and distinct subset of orbital hemorrhage.

Case 1
A 22-year-old woman presented at the ophthalmology
clinic of Madigan Army Medical Center, Tacoma,
Washington, with a sensation of fullness of the left orbit,
marked proptosis, and symptomatic diplopia. She had
experienced violent vomiting 48 hours previously after a
night of heavy drinking. Past medical history and surgi-
cal history were noncontributory.

On ophthalmological examination, visual acuity was
20/20 in both eyes with normal pupil reaction without an
afferent pupillary defect. Intraocular pressures (IOPs)
were 14 mm Hg in the right eye and 16 mm Hg in the
left eye by applanation tonometry. Visual fields and
color vision were full and unaffected. Hertel exophthal-
mometry revealed 5 mm of proptosis, with marked
resistance to retropulsion in the left eye. She noted no
diplopia in primary gaze yet frank diplopia in upgaze.
The remainder of the dilated fundus examination was
normal. Contrast-enhanced computed tomography (CT)
showed a well-defined, hyperdense, extraconal mass
located along orbital roof, displacing the superior mus-
cle complex.
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The patient was followed conservatively over the next
10 days. The proptosis increased by 2.5 mm over base-
line, and repeat CT imaging showed doubling in size of
the mass. Increased discomfort was noted by the patient
and the decision was made to perform an anterior orbi-
totomy. A subperiosteal hematoma was removed. At
final follow-up examination, visual acuity remained
20/20, with no recurrence of orbital symptoms or repeat
SpH.

Case 2
A 52-year-old woman presented at Madigan Army Med-
ical Center, Tacoma, Washington, with orbital pain and
fullness. She had awoken 2 days previously with a dull,
left-sided headache and mild left orbital discomfort.
Over the next 24 hours, she experienced progressive
proptosis, symptomatic diplopia, and mild orbital dis-
comfort on right and up- gazes. She reported no recent
trauma, no violent valsalva maneuver, and no history of
sinusitis. Significantly, she noted a motor vehicle acci-
dent over 2 years previously in which she hit her left
brow.

On ophthalmological examination, visual acuity was
20/20 in the right eye and 20/40 in the left eye (which
improved to 20/20 with −1.00 sphere overcorrection).
IOPs were 13 mm Hg in the right eye and 16 mm Hg in
the left eye by applanation tonometry. No afferent pupil-
lary defect was noted. Visual fields and color vision
were full and unaffected. Dilated fundus examination
was normal, without choroidal folds or optic nerve
edema. Contrast-enhanced CT imaging showed a 3 mm
× 1 cm extraconal hematoma in the superior orbit. High-
field magnetic resonance imaging (MRI) with gadoli-
nium showed heterogeneous hyperintensity on T2-
weighted images.

The patient was observed for 48 hours, during which
time the proptosis increased by 5 mm while vision and
diplopia remained unchanged. The patient underwent a

left anterior orbitotomy. Several gelatinous clumps of
organizing hematoma were found in the superior orbit
subperiosteal space. On postoperative day 1, the
patient’s symptoms resolved dramatically, with visual
acuity of 20/25 in the left eye without overcorrection, no
diplopia, and equalized Hertel measurements.

Case 3
A 44-year-old man presented to Madigan Army Medical
Center, Tacoma, Washington, with persistent headache,
left orbit fullness, and left upper eyelid ecchymosis. He
had developed acute left orbit pressure 48 hours previ-
ously, moments after performing valsalva maneuver to
relieve “mask squeeze” while scuba diving. Past medical
history was significant for occasional knee pain. No cur-
rent medications or previous surgeries.

On ophthalmological examination, visual acuity was
20/20 in the right eye and 20/25 in the left eye, with no
afferent pupillary defect, no visual field deficit, and mild
diplopia at superior gaze. IOPs were 14 mm Hg in the
right eye and 15 mm Hg in the left eye. Hertel exoph-
thalmometry showed left 4 mm proptosis. Dilated fun-
dus examination was unremarkable. Contrast-enhanced
CT imaging showed a 4 mm × 2 mm left superior orbital
mass encroaching on the optic nerve (Figure 1). The
patient was observed for 5 days. Symptoms continued to
persist, with increased pain and increased diplopia. He
underwent an anterior orbitotomy in the left eye, where
a brownish-colored hematoma was relieved from the
superior orbital subperiosteal space. On postoperative
day 1, the patient’s proptosis, headache, and orbital full-
ness were relieved. His vision returned to 20/20 in the
left eye over the next 3 months.

Discussion
Acute and subacute subperiosteal hemorrhage of the
orbit occurs most commonly after trauma.9 Either physi-
cal injury or transmitted barometric trauma, as can be

Figure 1.  Noncontrast CT image of the left subperiosteal hematoma of superior orbit: A, Coronal view. B, Sagittal view.
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seen with emesis and valsalva, can cause a vessel to rup-
ture. Many cases occur after relatively minor trauma
such as falls. Spontaneous cases appear to be more com-
mon with advancing age.6 The etiology of the SpH in
case 2 may represent delayed trauma or spontaneous
bleed, which has been noted in the literature.10 Meta-
bolic disorders, such as scurvy and rickets, are known to
potentiate SpH. In addition, hemorrhagic diathesis and
coagulopthies such as hemophilia, liver disease, and dis-
seminated intravascular coagulation also predispose to
the condition.11 Symptoms include an abrupt onset of
unilateral proptosis, diplopia, and inferolateral globe dis-
placement. The orbital roof is most commonly affected.
Visual acuity is usually only mildly decreased; however,
it may be significantly threatened and deteriorate rap-
idly, with permanent vision loss unless intervention is
prompt.

Subperiosteal hematomas seem to be a distinct subset of
orbital hemorrhage that, despite diverse causes, can be
successfully managed in a similar fashion. Because of its
location, SpH has been likened to epidural hematoma of
the central nervous system.12,13 Central epidural hema-
toma is most commonly a result of an arterial rupture,
usually a traumatic tear in a branch of the middle menin-
geal artery. The high-pressure blood flow dissects the
peiosteum from the underlying bone.13 Orbital SpH is
similar to epidural bleeds because it occurs in an ana-
tomically similar location (between the bone and the
periosteum).14 Pathologically, epidural hematomas and
SpHs mature in a similar fashion, with fibrous organiza-
tion and a fluid cyst encapsulated by a fibrovascular
pseudomembrane.

Other lesions occurring in the subperiosteal space merit
consideration. Mucoceles occur in the same vicinity and
may confuse the presentation of SpH.5 Granulocytic sar-
coma, eosinophilic granuloma of the orbit, carotid and
dural-cavernous sinus fistulas, hematic cyst, and aneur-
ismal bone cysts of the orbit can all present with rapid
proptosis.15 In children, orbital cellulitis and rhabdo-
myosarcoma must always be considered. When evaluat-
ing a patient with acute proptosis, we recommend a thor-
ough history, including trauma, thyroid disorder, sinusi-
tis, bleeding disorder, or past surgical history.12 Present-
ing visual acuity and optic nerve function are the two
key diagnostic factors that will determine whether
urgent and immediate intervention is necessary. Proper
imaging, including contrast-enhanced CT is essential.
Depending on visual status, patient comfort and associ-
ated findings, and repeat examination every 24–48 hours
will show either gradual resolution or continued evolu-
tion of the condition. If the proptosis intensifies, repeat
scanning is in order.

We do not advocate treatment by needle aspiration due
to the potential for inadvertently perforating the orbital
roof or introducing infectious organisms intracranially.
We prefer anterior orbitotomy because of predictability,
ease of operation, excellent exposure, and likelihood of
rapid recovery. Morbidity with this approach is minimal,
and the incision can be well concealed. It must be noted,
however, that while all of our patients required surgical
intervention, spontaneous and self-limited resolution
may occur.16
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