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Abstract: Subgaleal hematomas (SGHs) are not uncommon. Because the subgaleal space has no anatomical
boundaries, SGHs usually involve a large space; however, SGHs are typically limited to the parietal region. Cases of
SGHs breaking through the fascia at the eyebrow and entering the orbit are relatively rare, especially with respect
to those involving the bilateral orbits. This study reported a rare case of tardive orbital hematoma after SGH. A male
patient, aged 16, experienced SGH, exophthalmos, and decreased vision within four days after head trauma, and
vision was lost after seven days. Although SGH drainage surgery and orbital hematoma aspiration were performed,
the patient’s vision was not restored. After reviewing the relevant literature, we believe that although SGH is difficult
to enter the orbit, there are opportunities for SGHs to break through the orbit and cause blindness. Thus, close ob-
servation during the follow-up period is critical. When an SGH involves the orbit and the orbital involvement leads to
ophthalmoplegia and/or optic nerve damage, surgical decompression is necessary.
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Introduction

Subgaleal hematoma (SGH) is a common clini-
cal disease, largely because the subgaleal
space is relatively loosely defined. SGH is most
commonly caused by hemorrhage from the rup-
ture of the vein traveling in the subgaleal space
[1, 2]. The vast majority of SGHs are gradually
absorbed. For cases exhibiting difficulties in
absorption, puncture with aspiration or incision
followed by drainage can achieve satisfactory
outcomes [3]. However, in rare cases, the SGH
develops in the direction of the orbit and enters
the orbit, causing vision disorders [4, 5]. To
date, cases of SGH extending into orbit have
been poorly understood, primarily because few
relevant reports are available. Herein, one case
of a rare SGH is reported, with the SGH break-
ing through into the fascia at the eyebrow and
entering the orbit on the 4th day after the devel-
opment of the SGH, causing visual impairment
and resulting in blindness on the 7th day. The
present study reports the experiences of and
lessons learned from the treatment of this case
as well as a review of the relevant literature.

Case report

A male patient, aged 16, suffered a head impact
injury that caused extensive SGH with no other
injuries and symptoms. Head computed tomog-
raphy (CT) revealed no obvious axial intracranial
abnormality at the eye level but revealed swell-
ing of the frontotemporal parietooccipital scalp,
which was diagnosed as an extensive SGH
(Figure 1). Conservative symptomatic treat-
ment was provided in a local hospital. On the
4th day after the injury, the patient gradually
experienced blurred vision and eye proptosis,
and vision was completely lost by the 7th day,
with the eyeballs fixed in position. The patient
was then transferred to the Daging Oil Field
General Hospital for treatment. The physical
examination revealed the following: both eye
balls were protrusive and fixed, with conjuncti-
val edema and hyperemia; the bilateral pupils
had a diameter of approximately 5.5 mm; and
direct and indirect light reflexes were absent
(Figure 2A). Extensive swelling was observed in
the scalp of the occipital, parietal, temporal,
and frontal regions; pulse movement was felt to
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Figure 1. Head CT imaging at the time of injury. A, B: The head CT revealed
no obvious axial intracranial abnormality at the eye level. C, D: Swelling of
the frontotemporal parietooccipital scalp was observed with an extensive
SGH.

the touch; and the temperature of the scalp
was slightly elevated. Routine blood tests, rou-
tine coagulation tests, and routine clotting fac-
tor tests were all normal. The eye CT after
admission revealed hemorrhage above both
orbit as well as the inner and outer spaces of
the muscle cone; the hemorrhage was most
serious in the outer upper region, resulting in a
curved inward proptosis and shifting of the
extraocular muscle under the pressure. The
SGH was connected to the orbital hematoma,
and the eyeballs were displaced forward under
the pressure; no obvious intracranial abnormal-
ity was observed (Figure 2B-D). Head-enhanced
MRI revealed that the equal signal of the hem-
orrhage in the orbit behind the eyeballs occu-
pied most of the space of the orbit and pushed
the eyeballs forward; the extensive SGH in the
frontotemporal parietooccipital region exhibit-
ed equal signals, and the hemorrhage extend-
ed into the orbit behind the eyeballs (Figure 3).
The diagnosis after admission was extensive
SGH in the frontotemporal parietal occipital
region and bilateral orbital hematoma. Con-
sidering the patient’s severe ocular symptoms,
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emergency puncture for bilater-
al orbital hematoma was per-
formed and approximately 10
ml of blood with no coagulation
was drawn. After the hematoma
was extracted, the bilateral eye-
balls were depressed, reducing
the tension. Subsequently, SGH
subcutaneous drainage was per-
formed, but the patient’s vision
did not recover after the treat-
ment. The follow-up head CT
after one month revealed that
the SGH and orbital hematoma
had been gradually absorbed,
but the vision never recovered.
The follow-up after three mon-
ths did not reveal any restora-
tion of vision.

Discussion

The subgaleal space is located
between the periosteum and
the epicranial galea and com-
prises loose connective tissue;
vessels connecting the scalp
vein and skull diploe vein as well
as the intracranial venous sinus
are located within this space. External shear
force during trauma may result in the rupture of
the vessels, causing a large amount of blood to
flow into the subgaleal space to form an SGH.
The subgaleal space is not bounded by suture
lines; therefore, an SGH can involve massive
swelling of the entire scalp [6, 7]. Most SGHs do
not require any treatment and can be sponta-
neously absorbed or cured after aspiration.
Spontaneous resolution may occur within 1-3
weeks, or needle aspiration and compressive
dressing can be applied to relieve local pres-
sure and to promote absorption [8]. Because
the subgaleal space is bounded by the attach-
ment of the galea to the supraorbital ridges,
zygomatic arches, auricular muscles, tissues of
the posterior triangle, and the nuchal ridge,
although SGHs can involve a large space, they
are generally limited to the parietal bone of the
head due to the difficulty in breaking through
the attachment of the eyebrow fascia. However,
in extremely rare cases, SGHs can also break
the attachment of the fascia and eyebrow, thus
entering the orbit to cause eye disorders. Even
if SGHs involve the eyes, they are typically uni-
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Figure 2. The image on the 4th day after the injury. A: The image demon-
strates that both eyeballs were protrusive and fixed, with conjunctival ede-
ma and hyperemia. B, C: Hemorrhage above both orbits as well as within
the inner and outer spaces of the muscle cone was observed; hemorrhage
was most serious in the outer upper region, resulting in a curved inward
proptosis, and the extraocular muscle was shifted under the pressure. D:
The SGH was connected to the orbital hematoma, and the eyeballs were

displaced forward under the pressure.

lateral; cases involving both eyes are extremely
rare [9]. This study reported a rare case of SGH
after head trauma. The SGH was initially limited
to the parietal bone of the head. After four days,
the SGH entered the bilateral orbits, causing
vision loss. Although aggressive treatment was
provided, vision could not be restored. The
present study reported the experiences of and
lesson learned from the treatment of this case.

Generally, the orbital septa can protect against
the extension of an SGH into the orbit. However,
in the lateral canthal region, there is a potential
gap between the orbital septa and the lateral
horn of the levator palpebrae aponeurosis. This
gap can allow the orbital extension of the SGH
under an abnormally high pressure [10]. Once
the hematoma enters the orbit, it can more
easily spread in the orbit, largely because most
of the superior orbital wall is constituted by the
frontal bone, with no suture separation; thus, it
is easy for a hematoma to diffuse under the
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periosteum [11, 12]. The cases
of hemorrhage diffusion into
the orbit after SGH that have
been reported in the literature
typically occurred in children
and adolescents [13]. In ado-
lescents, the fascia tissue atta-
ched to eyebrow is immature;
when the pressure of the SGH
hematoma cavity is high, the
blood clots can more easily
separate the fascia tissue at
this region to enter the orbit
[14]. Literature reports also
suggest that if an SGH is com-
plicated by subperiosteal he-
matomas, the SGH can easily
enter the orbit because the
hematoma can easily spread
along the periosteum [15].
Another reason for the higher
likelihood of hemorrhage diffu-
sion after SGH into the orbit in
children and adolescents is
that these cases are likely to be
complicated by coagulopathy;
thus, minor head injury could
cause severe SGH and poten-
tial spread into the orbit [16].
For example, Natarajan et al
reported one case of a 6-year-
old boy with factor Xl deficien-
cies who developed severe
SGH after minor trauma involving the orbit; for-
tunately, his vision was not affected. After the
application of supplemental coagulation fac-
tors and scalp drainage surgery, satisfactory
recovery was achieved [17]. In some adults,
long-term oral administration of anti-platelet
aggregation drugs may also induce the SGH to
spread toward the rear of the orbit. For exam-
ple, in 2007, Chotirmall et al reported one case
of posttraumatic SGH complicated by hemato-
ma orbital extension in a 78-year-old female
with a long-term medication history of oral clop-
idogrel [15]. For the SGH case reported in the
present study, the hemorrhage was very severe,
with bilateral orbital involvement. The patient
had no history of oral anti-platelet drugs, and
the examinations of coagulation function and
coagulation factors revealed no abnormalities.
Nevertheless, this study recommends exami-
nations of coagulation function in young
patients.
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Figure 3. MRI imaging when the symptoms of eye disorder occurred. A, B:
The enhanced MRI revealed that the equal signals of the hemorrhage in
the orbit behind the eyeballs occupied most space of the orbit and pushed
the eyeballs forward. C, D: Extensive SGH in the frontotemporal parietooc-
cipital region was observed with equal signals.

In addition to the potential presence of primary
coagulation disorders, the development of an
SGH may also cause a secondary coagulation
disorder, leading to the difficulty in controlling
SGH; the continuously increasing hemorrhage
will generate high pressure that will push the
SGH into the orbit. For example, in 2005,
Fujisawa et al reported a case of SGH immedi-
ately after a trauma in a 12-year-old girl charac-
terized by marked exophthalmos and corneal
ulceration in the left eye on the 8th day; drain-
age was performed for the SGH, and aspiration
was performed for the orbital hematoma,
resulting in satisfactory postoperative recov-
ery. Meanwhile, a chemical analysis of the SGH
revealed that it contained extremely low levels
of fibrinogen and platelets and high levels of
fibrinogen and fibrin degradation products, sug-
gesting that secondary fibrinolysis had occurred
in the subgaleal space [18].

Once the SGH involves the eyes, urgent treat-
ment is needed to avoid visual impairment.
Puncture aspiration treatment can be applied
first. If the result is poor, drainage surgery is
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needed. For example, in 1986,
Pope-Pegram et al reported a
case of SGH after trauma in a
6-year-old girl. The patient’s left
eye was involved, leading to left
exophthalmos and decreased
visual acuity; an emergency sub-
brow incision was conducted
through the periosteum to
release a gush of red-brown
fluid, with the immediate resolu-
tion of the proptosis and a
decrease in the intraocular pres-
sure. An SGH communicating
with the orbital subperiosteum
was intraoperatively observed,
and drainage was placed after
the surgery. Due to the timely
treatment, the patient recovered
well [5]. In addition to subbrow
incision, because the rear of the
orbital periosteum and the sub-
galeal space are connected, the
treatment of simple SGH drain-
age can also be applied. For
example, in 1988, Lee et al
reported one case of SGH in a
13-year-old girl; the patient
developed proptosis with ocular
pain in one day after the devel-
opment of SGH that led to vision loss. CT
revealed an extensive SGH and bilateral orbital
hematomas; a small incision was made in the
left temporal region, and the ocular symptoms
were relieved after the drainage [9].

The most important factor affecting the prog-
nosis of SGH involving orbit is the timing of the
treatment. The cases reported above obtained
satisfactory outcomes because of the timely
treatment. In the case in this study, the orbital
hematoma complicated with visual impairment
developed on the 4th day after the develop-
ment of the SGH, and this orbital hematoma
was tardive. This orbital hematoma was not
treated soon after its occurrence. The orbital
puncture was not conducted until the 7th day,
on which the vision was lost; the timing was
thus too late. Although the hematoma was final-
ly absorbed, vision failed to be restored. This
case thus teaches a valuable less: although tar-
dive cases of hematoma behind the orbit after
SGH are rare, attention is nonetheless needed.
For example, in 2005, Fujisawa et al reported a
case of SGH after the trauma in a 12-year-old

Int J Clin Exp Med 2016;9(6):12281-12285



Extension of tardive subgaleal hematoma into the orbit

girl in whom a left orbital hematoma occurred
on the 8th day after trauma [18]. In 1995,
Pomeranz et al reported one case of SGH com-
plicated with heterozygous factor VIl deficiency
in a 6-year-old girl; SGH developed on the 6th
day after the trauma, and tardive orbital hema-
toma developed on the 3rd day after the occur-
rence of SGH. Careful follow-up of patients with
SGH is believed to be necessary because the
development of proptosis may be delayed; fur-
thermore, nonsteroidal anti-inflammatory drugs
(NSAIDs) should not be used because of their
impact on platelet function [13].

Cases of SGH involving the orbit are extremely
rare and have thus been largely ignored in the
clinical treatment of SGH. Based on the experi-
ence of the present case, although it is difficult
for SGH to enter the orbit, there remains chance
for the SGH to break through the orbit and
cause blindness. Therefore, close observation
during follow-up is critical, and routine eye
examinations during the treatment of SGH are
necessary. When the SGH involves the orbit
and the orbital involvement leads to ophthal-
moplegia and/or optic nerve damage, surgical
decompression is necessary.
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