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ABSTRACT

Proptosis after a subgaleal hematoma (SGH) is a rare condition that may require immediate
intervention to prevent visual loss. A 12-year-old boy presented with localized SGH in the left
parietal area after hair-pulling. The SGH was massively expanded on the entire scalp on the
3rd day of the trauma. On the next day after the massive expansion, proptosis of the right eye
occurred suddenly. Emergent needle aspiration of the SGH was performed, and the proptosis
improved slightly. Fortunately, his vision did not deteriorate. After all, he was diagnosed with
coagulation factor IX deficiency (hemophilia B). The supraorbital notch could be a passage of
the SGH to extend into the subperiosteal space of the orbit.
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INTRODUCTION

The subgaleal space, which is between the galea aponeurotica and the pericranium, contains
loose connective tissue and small emissary veins. Subgaleal hematomas (SGHs) result

from the accumulation of blood in the subgaleal space after a minor head trauma; radial

or tangential forces applied to the scalp during minor trauma can cause hemorrhage in the
subgaleal space.>! The hematoma is usually resolved without any intervention.

SGH can be expanded and rarely accompanied with an intraorbital hematoma (IOH).>*19
Intra-orbital hematoma causes proptosis, diplopia, and vision loss. It can resolve
spontaneously without any complications*>' or result in blindness.'2'®) We report a child with
delayed massive SGH and subsequent IOH with proptosis after a trivial trauma, and discuss
possible mechanisms.

CASE REPORT

A 12-year-old boy presented to the emergency department with headache and scalp swelling.
His left parietal scalp had swelled immediately after his elder brother pulled his hair during
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FIGURE 1. CT scans and external carotid angiogram of a 12-year-old boy. A localized SGH on the left parietal
developed after hair pulling (A). In the 3rd day after the minor trauma, diffuse SGH suddenly developed (B). No
leaks of the contrast dye are noted in the CT angiogram (C). In the external carotid angiogram, no vascular fistula
or abnormality can be found (D).

CT: computed tomography, SGH: subgaleal hematoma.

a quarrel. He denied any direct impact on his scalp. No medical illness was found in the
patient's personal history. Scalp swelling on the left parietal region was observed on brain
computed tomography (CT) without any intracranial lesions (FIGURE 1A). He returned home
without any medical intervention.

He visited the neurosurgery clinic 2 days after the trauma. The scalp swelling did not change,
and his headache subsided. He did not have a history of easy bruising or bleeding. He and his
mother were encouraged that the course of SGH would be benign and resolved spontaneously
in a couple of weeks, and they returned home. He visited the emergency department again

in the evening of the next day (trauma day 3). His scalp swelling expanded throughout the
scalp (FIGURE 1B). The CT angiography on the head was taken for detecting any associated
vascular abnormalities in the scalp. No pathological findings were revealed (FIGURE 1C). His
mother denied any further trauma, known coagulopathy, or history of taking aspirin or other
anticoagulants. The patient was transferred to the general ward. No further maneuvers, such
as an elastic bandage, were applied.

In the next morning, he did not complain of aggravation of the scalp swelling or headache.
Catheter cerebral angiography was performed, and no blood leakage was noted (FIGURE 1D).
He suddenly complained of severe headache and right eye pain in the evening. Proptosis of
the right eye was observed, and the eye did not close completely. He complained of blurred
vision in the right eye and diplopia. It deviated downward and was limited for the upward
gaze. His left eye was normal. There was no relative afferent pupil defect (RAPD) in either
eye. Needle aspiration for the SGH from the frontal scalp (250 mL) and supraorbital region
above the medial eyebrow (110 mL) was urgently performed. His proptosis improved slightly,
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FIGURE 2. CT scans after the development of proptosis in the right eye. The CT scan was taken after an emergent
needle aspiration on the forehead and a compressive bandage application. An IOH can be noted in the sagittal
(A) and coronal (B) view. The hematoma was located in the superior medial aspect inside the right orbit and
convex in shape. It happened in the subperiosteal space of the orbit. The relative less hematoma in the frontal
area compared with the vertex may have resulted from hematoma aspiration and bandage compression (C). The
I0H was not increased 3 days after the proptosis occurred. The 3-dimensional skull rendering image shows the
larger supraorbital notch/foramen in the right orbit compared with the left (D).

CT: computed tomography, IOH: intraorbital hematoma.

and complete eye closure was achieved. An elastic bandage was wrapped around the head. An
oval hematoma in the right superior orbit was found on the sagittal CT image (FIGURE 2).

In the laboratory test at admission, the blood hemoglobin was 14.0 gm/dL, hematocrit
40.3%, and platelet 289,000 /uL. The prothrombin time (PT_INR) was 1.02, and activated
partial thromboplastic time was mildly prolonged at 57.6 seconds (27.7-44.2 seconds).
Laboratory workups for coagulation abnormalities were also performed. And then, 10 mg of
vitamin K was injected intramuscularly, and 2 pints of fresh frozen plasma were transfused.
The blood hemoglobin level decreased to 12.0 mg/dL 1 day after the aspiration.

The aPPT was corrected to 43.8 seconds in the plasma mixing test. This meant that the
deficiency of coagulation factors existed. For the coagulation factor assay, factor IX was 7%
(60-140), and factor VIII was 51% (60-140). A marked deficiency of factor IX was revealed,
and hemophilia B was diagnosed. His eye was protected with an ointment and an artificial
tear. The intraocular pressure of the right eye was 13 mmHg, and proptosis was 7 mm
compared to the left eye on exophthalmometry. His mother informed us that his male cousin
on the mother's side was recently diagnosed with hemophilia. The cousin was not receiving
any special medical treatment until now. A total of 850 mL of hematoma was aspirated
during the following 3 days, and the blood hemoglobin dropped to 10.2 gm/dL. The boy
was transferred to a specialized center for pediatric hematologic diseases after hemophilia
was confirmed in the laboratory test. He underwent surgical evacuation for IOH at another
hospital. The patient recovered completely from SGH and IOH without any complications.
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DISCUSSION

SGHs result from accumulation of blood in the subgaleal space and usually occur in children.
The diagnosis is generally made clinically, with a fluctuating mass developing gradually over
the scalp after head trauma. Cases of SGH secondary vigorous hair bombing and braiding,**)
hair pulling,*** and child abuse® have been reported. It is spontaneously resolved in most
cases, even though it sometimes expands during resolution. It is rarely complicated with
IOH>%!1) or airway obstruction.’) When an unusual clinical profile is present, coagulation
disorders should be evaluated.>*!)

IOHs following SGH cause proptosis, diplopia, and vision loss. Vision loss may be followed
by corneal erosion due to incomplete eye closure' or orbital compartment syndrome.?
Orbital compartment syndrome is a potentially blinding condition characterized by a rapid
increase in intraorbital pressure.” It is most commonly seen in the context of intraorbital
hemorrhage secondary to trauma or surgery. Emergency lateral canthotomy should be
performed to improve visual outcomes. In our case, we did not attempt emergency surgery
because the intraocular pressure of his right eye was stable and the RAPD test was negative.
Moreover, the coagulation disorder was not clearly diagnosed before IOH occurred.

The mechanism of intraorbital involvement of the SGH has not been clearly established.*®
The galea aponeurotica is a dense fibrotic band attached in the interval between the

frontalis and occipitalis muscles. The frontalis is continuous with facial muscles including
the procerus and orbicularis oculi without any bony attachment.'¥ Hence, bleeding in

the subgaleal space tracks down beneath the frontalis muscle, accumulates between the
orbicularis oculi and the orbital septum, and produces ubiquitous periorbital hematoma

or “black eye.”* To explain the intraorbital involvement from the SGH, the other passage
should be considered. The pressure of accumulated hemorrhage in the subgaleal space may
push the attachments of the arcus marginalis to the orbital rim and extend subperiostseally.'?
The potential gap between the orbital septa and the lateral horn of the levator palpebral
aponeurosis could permit orbital extension of the SGH.® However, if this extension occurs,
the hematoma will be located in the periocular and not in the subperiosteal area because the
orbital septum attaches to the periosteum on the orbital rim. The area posterior to the orbital
septum is filled with orbital contents, including eyeball, fat, and muscles; it is difficult to
accumulate isolated hematomas.

The other passage should be involved in the development of subperiosteal IOH following
SGH. We believe that the supraorbital notch may be a possible route. The supraorbital
nerve exits the orbit through the supraorbital notch or foramen and penetrates the frontalis
muscle for sensory innervation in the forehead. It remains in the subgaleal plane until the
penetration of the frontalis and the corrugator muscles.” Therefore, the hemorrhage in the
subgaleal space may follow the pathway of the supraorbital nerve and accumulate around
the supraorbital notch or foramen, which runs through it and becomes an IOH. According
to an anatomical study, the supraorbital notch has a relatively larger diameter (3.8-3.9 mm)
compared to the foramen (2.3 mm), and more than 5 times of people have a notch rather
than a foramen.” However, the supraorbital foramen has a tight bony passage where gaps
hardly exist for blood to permeate. The appearance of IOH on CT or magnetic resonance
image from previous reports also shows accumulation of blood mainly in the superior

and medial side of the orbit.? When neurosurgeons perform the subperiosteal dissection
to expose the orbital rim, the bare supraorbital nerve, which is not located underneath
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the pericranium or the periorbita around the supraorbital notch/foramen, is frequently
noted. This void of periosteal tissue plays the role of connecting from the subgaleal space

to the subperiosteal area in the orbit. Thus, the supraorbital notch would be the route for
IOH following SGH (FIGURE 3). In addition, the wide supraorbital notch of the right side
compared to the left in our case provides additional evidence for this passage (FIGURE 2D).
In addition, the loose adhesion of the periosteum to the skull in the childhood would be one
potential factor for the hematoma extension.

The drainage or evacuation of SGH depends on the patient's symptoms. Asymptomatic SGHs
restricted to the scalp may not be evacuated. Minimal needle drainage would be better if
hematoma reduction is required.’® Elastic bandage around the scalp may increase the risk of
IOH.® The SGHs complicated with proptosis should be managed on the basis of vision and
intraocular pressure. Needle aspiration from SGH may reduce IOH and help relieve proptosis
in an urgent situation. After reducing SGH on the forehead, an elastic bandage may help
prevent more extension of the IOH. This was also noted in the present case.

In addition to symptomatic control of the hematoma, bleeding disorders should always

be considered in delayed massive SGHs. The hematologic evaluation should include a
complete blood count, prothrombin time, and partial thromboplastin time." Most common
congenital bleeding disorders include von Willebrand disease, hemophilia A (factor VIII
deficiency), and hemophilia B (factor IX deficiency). Coagulation factor deficiency was
diagnosed based on the factor level, the mixing study, and a Bethesda assay (to quantify the
factor inhibitors).?” In our patient, mild prolongation of the PTT was found, whereas the PT
was normal. Factor IX was very low (7, normal=60%-140%), and the PTT was normalized in
the mixing study. Factor IX deficiency (hemophilia B) occurs in 1:30,000 male births and is
an X-linked recessive trait. Even though mild prolongation of the PTT is noted, as in our case,
further study of a coagulation disorder should be considered.
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FIGURE 3. Anatomic illustration of IOH development from SGH. The SGH and IOH are located in different plane.
To develop I0H from SGH, anatomic passage of the hematoma should be required. The anatomic variation around
the supraorbital notch may be a possible route. The supraorbital nerve exits the orbit through the supraorbital
notch and remains in the subgaleal plane until the penetration of the frontalis and the corrugator muscles. The
loose connection or dehiscence of supraorbital nerve and periosteum around the supraorbital notch may be

a possible route of the hematoma egress. (a) SGH, (b) frontalis muscle, (c) skull, (d) IOH, (e) periosteum, (f)
supraorbital nerve, (g) levator palpebrae superioris muscle, (h) orbital septum.

I0H: intraorbital hematoma, SGH: subgaleal hematoma.
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CONCLUSION

The supraorbital notch may be a possible passage in cases of orbital involvement of the
SGH. Immediate needle aspiration near the medial eyebrow should be considered to lower
intraocular pressure in such conditions. Coagulation deficiency should also be investigated in

the unusual delayed massive expansion of SGH.
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