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ABSTRACT

Concomitant acute epidural hematoma (EDH) and subdural hematoma (SDH) is a rare finding, and its bilateral
onset has not yet been reported in literature. We present the first report of a patient affected by post-traumatic
concomitant EDH and SDH, with the contralateral, delayed onset of another, associated with meningioma pre-
viously treated with gamma knife. A 60-year-old female patient with a history of simple focal seizures with motor
symptoms and well-controlled by drugs since childhood, arterial hypertension, and incidental diagnosis of multi-
ple meningiomas was referred to our department after falling down the stairs. Initially, the patient was prescribed
gamma knife treatment of the right frontal convexity meningioma. The patient was admitted to our emergency
department with Glasgow Coma Scale (GCS) score of 7/15 and isochoric, myotic pupils. An immediate head CT
scan revealed a small acute SDH in the right hemisphere and an acute blood collection in the left hemisphere,
which exerted mass effect; furthermore, we discovered complex skull fractures across the superior sagittal sinus,
and dislocated bone fragments. A left decompressive craniectomy was performed, and intraoperatively we
observed a concomitant EDH/SDH. Due to the patient’s anisocoria, an urgent postoperative CT scan was per-
formed, revealing a massive blood collection in the right hemisphere, which was discovered to be another con-
comitant EDH/SDH, during right trauma flap. Through this approach, we also removed the right frontal
convexity meningioma. After 5 days in the intensive care unit (ICU), the patient died because she presented
an acute heart failure. The development of a contralateral, delayed EDH/SDH must be considered in severe traumatic
patients, especially if associated fractures across major dural sinuses are present. Intraoperative CT scan, if available, or
immediate postoperative CT scan, is mandatory for adequate management of complex neurotrauma cases.
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1 Introduction

First described by Roy in 1884, post-traumatic acute extradural hematoma (EDH) is a life-threatening
pathological entity, with a high risk of neurological sequelae and high mortality even after urgent surgical
drainage [1,2]. It is usually unilateral, in only 2%–10% of cases it is bilateral [3]. Delayed EDHs are even
rarer, and only a few reports can be found in literature [4,5]. Only one case of triple post-traumatic EDH
had been reported [6].

Acute subdural hematoma (SDH) is a hemorrhage between the dura mater and arachnoid [7,8]. A
bilateral subdural hematoma is a rare finding, usually associated with challenging surgical management
and postoperative sequelae [7]. Concomitant acute EDH and SDH is also a rare entity [9–16], and a
bilateral onset has not yet been reported in literature.

In managing patients affected by severe traumatic brain injury (TBI), the medical staff should consider
the risk of the development of delayed hematomas, both acute and chronic [6,17–19].

We present the first report of a patient affected by post-traumatic concomitant EDH and SDH, with the
contralateral, delayed onset of another, associated with meningioma previously treated with gamma knife.

2 Case Illustration

A 60-year-old woman with a history of epilepsy since childhood, arterial hypertension, and incidental
diagnosis of meningiomatosis was referred to our department after falling down the stairs. Four years before,
the patient had undergone gamma knife treatment of the right frontal convexity meningioma (5.1 cm3) and a
smaller falx meningioma (527.1 mm3) (12 Gy-40% and 14 Gy-50%, respectively) (Fig. 1).

Figure 1: Axial post-gadolinium enhancement T1-weighted MR images showing a right frontal convexity
meningioma (A) and a right anterior parafalx meningioma (B)

The patient was admitted to our emergency department with a Glasgow Coma Scale (GCS) score of
7/15 and isochoric, myotic pupils. An immediate head CT scan revealed a small acute SDH in the right
hemisphere and an acute blood collection in the left hemisphere, which exerted mass effect on the brain,
with contralateral midline shift (Fig. 2).

Furthermore, we found a complex skull fracture across the superior sagittal sinus, the right frontal bone,
and the left parieto-occipital bones with dislocation of fragments (Fig. 3).

A left decompressive craniectomy was performed, and a substantial epidural blood collection was
removed. Once the dura mater was opened, a concomitant massive acute SDH was detected and
removed. During surgery, the brain showed progressive swelling, which made replacing the bone flap
impossible. We performed a duroplasty and skin closure, as usual, along with a subgaleal drain. Due to
the patient’s right anisocoria, an urgent postoperative CT scan was needed, which revealed a massive
blood collection in the right hemisphere, with left midline shift (Fig. 4).
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Figure 2: Pre-operative axial brain CT scan images in series showing a small right hemispheric acute
subdural hematoma and a left hemispheric acute subdural hematoma (extradural blood component found
intraoperatively), which exerted mass effect on the brain, with contralateral midline shift

Figure 3: Pre-operative brain CT scan with three-dimensional reconstruction showing a complex skull
fracture across the superior sagittal sinus, the right frontal bone, and the left parieto-occipital bones with
dislocation of fragments
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The patient underwent a second urgent surgery, during which we performed a right trauma flap, showing
a concomitant acute EDH and SDH, which was removed. We also removed the right frontal convexity
meningioma and its dural implant, sent for histological examination that documented a WHO Grade I
psammomatous meningioma (Fig. 5).

We completed the procedure with satisfying hemostasis, duroplasty, and repositioning of the bone flap;
also in this case, a subgaleal drain was placed. After surgery, the patient was isochoric again, and a further
postoperative CT scan revealed common postoperative findings and a proper brain decompression (Fig. 6).

After 5 days in the intensive care unit (ICU), the patient died because she presented an acute heart
failure.

Figure 4: Immediate post-operative brain CT scan images in series revealing a massive concomitant right
hemispheric acute extra-subdural hematoma, with left midline shift. In this case the “CT comma sign”
and the detached dura are visible in the axial sequences (Yellow asterisks)

Figure 5: Intraoperative findings showing concomitant acute extradural and subdural hematoma and the
small convexity meningioma without arachnoid adhesions, and excised en bloc with the surrounding dura
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3 Discussion

The development of an EDH due to the coup injury and an SDH as a contrecoup traumatism represents a
common finding in brain traumatology [9–11,13,14,16]. Concomitant acute EDH and SDH is a rare finding
[9–16], and, to our knowledge, this is the first bilateral case reported in literature. It is difficult to determine
the coup-contrecoup in such concomitant cases even because there is an association with complex skull
fractures and diffuse soft tissue damage. To demonstrate this, it was not possible, in our patient, to detect
the concomitant EDH and SDH, which was an intraoperative finding. Moreover, we could not detect the
characteristic “CT comma sign” [7,11,20], probably because of the diffuse brain and skull damage, with
the hematoma also distributed in the interhemispheric fissure; the mechanism of blood distribution instead
of collection was favored by unstable fracture fragments [10]. The current availability of CT scan, even in
the intraoperative setting, allows to better detect known hematomas or the development of delayed
hemorrhages, especially when radiological examination can be performed early after trauma and after
surgery [6,21,22].

Interestingly, in our case, the delayed concomitant acute EDH/SDH caused severe neurological signs
with right anisocoria, despite the decompressive craniotomy already performed in the contralateral side,
configuring a worse neurological status that the initial hemorrhage. Thus, delayed hematoma must be
strictly evaluated, expected, and managed carefully, especially when complex fractures across major dural
sinuses are present.

As in every TBI patient, the clinical outcome is related to the initial neurological condition, the entity of
the brain damage–including diffuse axonal injury (DAI) or contusions in eloquent areas–and the surgical
timing [9–10,23,24]. Finally, an acute SDH caused by bleeding of a meningioma has been reported in
literature, but we report the unique case in which the meningioma is not the cause of the bleeding, but a
concomitant pathology, and the hematomas have a post-traumatic etiology.

In literature, acute SDHs have been associated with both spontaneous (i.e., caused by aneurysm,
coagulation deficits) [25–27] and traumatic causes in patients affected by tumors, like meningioma, which
bled after trauma [28]. Unlike those already reported, our case presented a massive acute EDH on the left
and a small acute SDH on the right, clearly caused by trauma and brain decompression after the

Figure 6: Postoperative CT scan images in series showing common postoperative findings and a bilateral
proper brain decompression
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evacuation of the contralateral concomitant EDH/SDH, without bleeding from the meningioma itself. The
upfront treatment of meningiomas with GK or other types of radio surgery is a daily practice, and the
main goal is tumor growth control [29–31]. The present report may suggest a role of radio surgery, since
the meningioma had been treated with gamma knife 4 years before, but the regressive events associated
with radiosurgery makes bleeding from the meningioma less likely. Gk treatment appears to protect from
meningioma’s bleeding, even after high energy trauma, thus confirming the safety of radiosurgery, that
protect from tumor growth and for bleeding as well.

4 Conclusions

We report the first case of bilateral, concomitant, acute EDH and SDH treated with urgent surgery, with
the occasional removal of a meningioma unrelated to the bleeding. The development of a contralateral
delayed EDH/SDH must be considered in severe traumatic patients, especially if associated fractures
across major dural sinuses are present. Intraoperative CT scan, if available, or immediate postoperative
CT scan is mandatory for adequate management of complex neurotrauma cases. GK may reduce the risk
of bleeding of meningiomas even after sever brain trauma.
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