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Introduction

Epidural hematomas (EDH) are emergent neurosurgical 
challenges, and most of them are believed to be of arterial 
origin, mainly meningeal arteries. One report suggests that 
the source of bleeding was non-arterial in only 9.7% of all 
EDH cases, involving diploic veins in bone.6) However, cer-
tain anatomic areas are often associated with hematomas, 
especially following venous sinus injury, for example sag-
ittal suture, and posterior fossa. Nearly 40% of hematomas 
were reported to be sinus origin, especially in case of EDHs 

derived from posterior fossa.2,3,11)

The surgical technique for EDHs from sinus injuries of-
ten differs from that of EDHs of arterial origin. Failure to 
achieve adequate hemostasis can lead to massive bleeding 
and fatal exsanguination in addition to enormous damage 
to the patient’s neural structures. Surgeons often prepare 
for massive transfusion and bleeding control measures in-
cluding various hemostatic agents to manage suspected si-
nus injuries. However, failure of these countermeasures may 
result in fatal outcome. 

We present a case of posterior fossa EDH with massive 
bleeding following transverse sinus injury. In the face of fail-
ure with conventional surgical techniques for direct hemosta-
sis, we used a very old technique (gauze packing) combined 
with a new challenge (transvenous endovascular emboliza-
tion of transverse sinus) to successfully control the bleeding.
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to our trauma center after falling from a three-story build-
ing at work. Upon arrival, his Glasgow Coma Score was 8 
(E1, V1, M5). He had anisocoria with left pupil measuring 
4 mm and right pupil measuring 3 mm, both nonreactive 
to light. After initial resuscitation, computed tomography 
(CT) scan of whole body was performed. The brain CT 
showed right posterior temporal and cerebellar EDH with 
mass effect and shifting (Figure 1A), as well as right tem-
poral and occipital bone fractures (Figure 1B).

The patient was transferred to the operating room, where 
he underwent a right parieto-occipital craniotomy, incor-
porating the fracture line, exposing the right supra- and in-
fratentorial region adjacent to the transverse sinus. A wide 
longitudinal laceration of the right transverse sinus extend-
ing to the right sigmoid sinus with massive bleeding was 
identified. Hemorrhage from sinus damage was not con-
trolled despite multiple attempts using conventional meth-
ods including application of digital pressure with Gelfoam 
and Tachosil tamponade, proximal and distal ligation, tack-
up suturing, and a trial of direct repair. Few minutes after, 
the patient went into hemorrhagic shock rapidly. We insert-

FIGURE 1. The 57-year-old male admitted after falling from a 
three-story building. (A) The initial computed tomography scan 
showed right posterior temporal and cerebellar extradural 
haemorrhage with mass effect and shifting. (B) Right temporal 
and occipital bone fractures were showed. 
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FIGURE 2. (A) Postoperative computed tomography scan con-
firmed radiopaque gauze in the epidural space. (B) Skull X-ray 
showed radiopaque gauze in the cranial space.
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ed four 4×4 inch radiopaque gauze in the epidural space 
for tamponade. The bone flap was not replaced and the 
dura was left open. After closure of surgical wound, the pa-
tient was rushed back to intensive care unit (ICU) (Figure 2).

Three days after the operation, when his vital signs be-
came stable, a conventional angiography showed patent dis-
tal flow of right transverse sinus with mild stenosis (Figure 
3A). We suspected temporal closure of the severed vascular 
wall with packed gauze tamponade and blood clot formation.

Considering the high risk of rebleeding upon retrieval of 
packed gauze, we decided to occlude the right transverse si-
nus using an endovascular technique. A guide-wire was po-

sitioned in the right internal jugular vein. After framing of 
a few detachable coils to prevent coil migration, the total 
obliteration of right transverse sinus was achieved using mul-
tiple pushable coils. Post-embolization angiogram showed no 
sign of the contrast leakage venous hypertension (Figure 3B).

The patient was subsequently transferred to the operating 
room. We removed packed gauzes and remnant hematoma, 
and performed duroplasty. Barbiturate coma treatment was 
weaned off 7 days after the second operation. A repeat CT 
scan showed no sign of venous hypertension (Figure 4). Af-
ter lengthy ICU stay and vigorous rehabilitation, the patient 
was able to ambulate and was discharged with minimal 
neurologic deficit.

Discussion

Although less common than subdural hematomas, EDHs 
found in 20% of all cases of severe traumatic brain injury 
and accounting for 14% to 39% of craniotomies of trau-
matic hemorrhagic lesions, are one of the most important 
focal brain injuries encountered by neurosurgeons.13,14) The 
pathophysiology of EDH indicates their origin in the dural 
vessels or the skull following vascular injuries. They are of-
ten associated with overlying skull fractures. The classical 
EDH occurs beneath a temporo-parietal skull fracture as a 
result of damage to the middle meningeal artery.18) Howev-
er, occasional non-arterial bleeding, including bleeding from 
venous dural sinuses, emissary veins, or venous lake with-

FIGURE 4. The 2nd postoperative computed tomography scan 
showed total removal of extradural haemorrhage and no sign of 
and venous hypertension.

FIGURE 3. (A) A conventional angiography showed patent dis-
tal flow of right transverse sinus with mild stenosis. (B) Post-
embolization angiogram showed no sign of the contrast leak-
age and venous hypertension.
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in the dura matter, or even a rupture of arachnoid granula-
tion, can be the primary source of the hematoma.9,20) Sur-
geons should be aware of the possibility of sinus bleeding 
when they encounter EDHs within the anatomical locations 
adjacent to major venous sinuses including vertex,12,16) and 
posterior fossae.4,11) Other unusual preoperative CT findings 
indicate possible venous bleeding including bilateral EDHs,7) 
and hypodense lesions within hematoma.5) 

Evacuation of hematoma from sinus injury may increase 
the risk of massive blood loss in a short period of time. Sur-
geons often alert anesthesiologists for massive transfusion, 
and may request local hemostatic agents. Various operative 
techniques have been used for the repair of injured sinus11) 
including ligation, digital pressure, Gelfoam tamponade, 
tissue-glue-coated collagen sponge,10) patch grafting and 
vein reconstruction. 

Packing has been used to deal with severe intracranial 
hemorrhage probably since the earliest days of intracranial 
surgery.19) In the modern era of neurosurgery with its vast 
repertoire of surgical techniques, equipment, and materi-
als, we rarely need this old technique. However, in certain 
circumstances packing can help when more modern and 
direct methods fail. For instance, packing may help if the 
patient sustains injuries to multiple organs with concomi-
tant bleeding elsewhere in the body; severe coagulopathy 
resulting from massive blood loss; or anticoagulant therapy 
before the injury. Other instances include pediatric cases 
with very small systemic blood volume for even moderate 
loss of blood or when surgical visibility is poor because of 
complicated injury. Packing was primary our last option 
for uncontrollable bleeding.

The need for secondary operation and the possibility of 
infection, which was reported in 0% to 25% in the litera-
ture,8,19) can be a cumbersome challenge. However, it could 
be the last resort when more common methods fail. 

Reported acute complications of venous sinus occlusion 
include venous infarction, intracranial hemorrhage, ede-
ma, subarachnoid hemorrhage, rapidly progressive illness 
and coma.1,17) Fortunately, in our case, diagnostic angiogra-
phy after gauze packing revealed patent collateral flow 
through contralateral sinus without evidence of venous hy-
pertension. The authors reasoned that risk of rebleeding was 
significantly higher than risk of complications of venous si-
nus occlusion, so they decided to occlude the injured sinus.

The authors failed to find any report of management of 
injured sinus using endovascular methods. Most of cases in-
volved management of coexisting vascular anomalies such 
as fistula.20) Traditionally, various techniques such as autol-
ogous vein transplants, artificial sinus prosthesis, balloon 

catheter, or T-drainage for interior splinting were used oper-
atively to repair injured sinus.15) However, with the recent 
progress of angiographic techniques, endovascular treat-
ment may be a viable treatment option. Further research is 
needed to assess efficacy of the treatment and possible com-
plications including venous hypertension and infarction.

Conclusion

EDH following sinus injury often leads to severe bleeding 
and requires different surgical techniques. Gauze packing 
and subsequent endovascular occlusion of injured transverse 
sinus represent a possible treatment option when direct 
bleeding control methods fail. 

■ The authors have no financial conflicts of interest. 
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