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Abstract
Parimesencephalic hemorrhage is a rare type of non-aneurysmal subarachnoid hemorrhage 

(SAH). It is characterized by bleeding around the midbrain region of the brainstem, but often 
confound with SAH and intraparenchymal hemorrhage (IPH). Unlike other types of SAH, 
parimesencephalic hemorrhage has a more favorable prognosis. It remains unclear if conventional 
angiogram is surely necessary in patients with suspected parimesencephalic hemorrhage. We 
presented an unusual case of a 45-year-old man with initial presentation of severe headache, who 
received conventional angiogram that unfortunately resulted in multifocal embolic ischemic infarcts. 
Another 48-year-old woman was admitted to hospital with similar presentation, a diagnosis of 
parimesencephalic hemorrhage was given based on computed tomography (CT) angiogram (CTA), 
who made a fully recovery. Our real-world practice experience demonstrated that conventional 
angiography is not necessary in patients with suspected parimesencephalic hemorrhage to avoid 
potential periprocedural embolic events.
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INTRODUCTION
Parimesencephalic hemorrhage is a distinctive non-

aneurysmal cerebral hemorrhage, representing hemorrhage 
centered in parimesencephalic cisterns [1,2]. The incidence 
of parimesencephalic hemorrhage has increased recently; 
however, the management of parimesencephalic hemorrhage is 
still unstandardized [3], particularly where or not a conventional 
angiogram is necessary to make a diagnosis. The present case 
report demonstrated that high-resolution CTA is an acceptable 
diagnostic tool for patients with suspected parimesencephalic 
hemorrhage.

CASE PRESENTATION
A 48-year-old female presented to the emergency department 

with sudden onset of “the worst headache of her life”. Headache 
was aggravated by head movement. She has no other relevant 
past medical history. Neurological examination was normal. 
A non-contrast head computed tomography (CT) revealed 
hemorrhagia within components of the foramen magnum to 
the suprasellar cistern with suspicion of a parimesencephalic 
hemorrhage (Panel A). CT angiography of the head showed no 
evidence of intracranial aneurysm. A repeated head CT two weeks 
later revealed that the previous prepontine cistern hemorrhage 
had resolved and was no longer visualized (Panel B). Another 
patient, a 45-year-old male with controlled type-II diabetes and 
hypertension, presented to the hospital with a sudden onset 
severe headache. Neurological examination was normal without 
focal deficits upon hospital admission. A non-contrast head CT 

revealed a small hemorrhage within the cisterns anterior to the 
pons and midbrain (Panel C). CT angiography (image not shown) 
showed normal flow in the anterior and posterior circulation 
without evidence of cerebral aneurysm.  Subsequently, a 
conventional angiography was obtained to rule out possible occult 
posterior aneurysm, which further demonstrated no evidence 
of cerebral aneurysm or hemodynamic stenosis. Unfortunately, 
he developed sudden onset symptoms of mild left hemiparesis, 
left hemiparesthesia, ataxia, vertigo, and an unsteady gait. Brain 
magnetic resonance imaging (MRI, Panel D) was then pursued, 
which revealed multiple foci of restricted diffusion signals 
involving the brainstem, cerebellar, frontal, parietal, occipital, 
and temporal regions bilaterally. A repeated head CT two weeks 
later (Panel E) showed that the previous perimesencephalic 
hemorrhage had resolved. These embolic ischemic infarcts are 
iatrogenic secondary to conventional angiography. 

DISCUSSION
Perimesencephalic hemorrhage rarely results from a 

ruptured cerebral aneurysm [4], which carries a benign course 
that distinguishes these patients from ruptured aneurysmal 
or traumatic subarachnoid hemorrhage (SAH). Detection of 
cerebral aneurysm with CT angiography is highly accurate, with a 
sensitivity and specificity of 100% [5]. Conventional angiography 
can be withheld, which could avoid potential periprocedural 
embolic events, especially in patients with underlying vascular 
risk factors, such as our second case.
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Figure 1 A, Initial noncontrast head CT revealed perimesencephalic hemorrhage in a patient who is a 48-year-old female. B, Noncontrast head CT demonstrated 
resolved hemorrhage on day 14 in the same patient. C, Head CT showed small hemorrhage within prepontine cistern in a different patient who is a 45-year-old male. 
D, Brain MRI diffused weighted imaging showed multiple embolic infarcts after conventional angiogram. E, A repeated head CT after 2 weeks demonstrated resolved 
prior prepontine cistern hemorrhage as displayed in Panel C.
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