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ABSTRACT
This is a case of berry aneurysm in the left posterior cerebral artery in a 61−year−old patient. The berry aneurysm which
located retro−pontine area and it mimics a hemorrhage which caused a right side weakness. In this case, the difference between a saccular aneurysm and hemorrhage will be discussed and a new categorical proposal will be made.
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INTRODUCTION

S

accular aneurysms make 90% of cerebral aneurysms,
but thrombosed berry aneurysm is not a common
finding in the distal part of the posterior cerebral artery.
Berry aneurysm is considered as a type of saccular aneurysm,
but it has a aneurysmal neck or stem see (Fig. 1). It is different
than pseudoaneurysm because it forms the aneurysm by all
layers (i.e. intima, media, and adventitia; even thou; the media
layer will be so damaged that will not appear on a histology
slide), while pseudoaneurysm forms behind the intima layer
and it is surrounded by extravascular connective tissue see
(Fig. 1). Berry aneurysm is congenital, but it can developed
over time. Berry aneurysm similar to saccular aneurysm
which both have a classic sign known as Norwegian blueberry
which appears calcified on a plain CT scan and it has a filing
defect on CTA in case of thrombosed aneurysm see (Fig. 2).
As well, berry aneurysm can be fully or partially thrombosed.
Partial thrombosed aneurysm will not show a complete ring
or rim enhancement of the artery, while the full thrombosed
aneurysmal artery will show a full rim enhancement. Plain
CT and CTA scans are better in visualizing thrombosed berry
aneurysm, patency of the aneurysmal artery, and evaluating

the aneurysms sizes than an MRI, 3D TOF (time-of-flight)
MRA, or MRA scans.
An MRI scan T1 can show a flow void which means vascular
patency, otherwise it will appear different depending on how
long the lumen had the clot? On MRI T2, normal vasculatures
will appear hypointense, but if there is a thrombosed aneurysm,
it maybe will show ahyperintense rim.
On a CT scan, calcification maybe found on a plain CT scan. On
CTA, there are two possibilities; the first is a patent aneurysm
which appears uniform and it has a bright enhancement. The
second is a thrombosed aneurysm which has a filling defect
which forms a rim enhancement.
Therefore, CT and CTA are the best in evaluating cerebral
aneurysms compared to MRI, 3D TOF MRA, and MRA.
Even 3D digital subtraction angiography (DSA) have been
documented to overestimates the measurements of the neck
size (berry aneurysm) of the aneurysm on 3D reconstruction
1
which makes CT and CTA as the golden standard among all
imaging modalities see (Table 1 ). Therefore, CTA is better in
evaluating berry aneurysms.
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Table 1. The imaging modalities in order from top golden standard modality to the least
modality with low sensitivity and specificity.
The order from top

Modality

Notes

1st

CTA, plain CT

CTA; Very accurate and considered the golden standard 2. CT; Initial test for
suspected ruptured aneurysms and 100% sensitive for subdural hemorrhage.

2nd

3D DSA (catheter).

Measurement of the neck can be overestimated 1, but the golden standard for subdural
hemorrhage.

3rd

2D DSA (catheter)

Less detection of small aneurysms 1.

4rd

MRA, MRI

MRA (+C); Can display different imaging findings (not the same in all cases). MRI;
Can detect subdural hemorrhage in ruptured aneurysms.

5th
3D TOF MRA
Associated with false positive diagnoses 3.
CTA; Computed Tomography Angiography, 3D DSA; 3 Dimensional Digital Subtraction Angiography, 2D DSA; 2 Dimensional Digital
Subtraction Angiography, MRA; Magnetic Resonance Angiography, 3D TOF MRA; 3 Dimensional Time-Of-Flight Magnetic Resonance
Angiography.

CASE REPORT
A sixty one−year−old male came walking on his feet to the
emergency room (ER) in the hospital. The patient complained
of a severe headache and weakness on the right side. A plain
brain CT was requested which revealed non−homogeneous
hyperdense (double density sign) density retro−pontine and
anterior to the left cerebellar hemisphere measured 29.09 mm
× 22.55 mm (i.e. length × width) see (Fig. 2). The patient was
admitted to ICU under−monitoring until next day and an MRI
scan of the brain was done see (Fig. 3 to 19). The MRI showed
a blood intensity posterior to the tegmentum compressing the
fourth ventricle measured 27× 26 × 21mm (i.e. depth × length
× width). It was bright on T1 & FLAIR and heterogonous
on T2. There is a blooming artifact on the gradient and free
DWI within most of the lesion sparing periphery. Diffusely

accentuated extra-axial CSF spaces with symmetrical mild
prominence of ventricular system and basal cisterns. On the
occipital part, there are more left sided periventricular patchy
areas of low T1 and high FLAIR & T2 signal intensity. The
blood intensity appears to look like a Norwegian blueberry
which is a sign of considered one type of cerebral saccular
aneurysm known as “thrombosed berry aneurysm” in the left
posterior cerebral artery as seen on 3D TOF MRA. There are
mild arteriosclerotic leukoencephalopathy and mild age related
involutional changes seen on the brain MRI scan. The 3D
TOF MRA showed both hypoplastic posterior communicating
arteries.The gradient echo sequence showed a blooming
effect (i.e. positive artifact) which indicates a hemorrhage or
calcium. This is a giant aneurysm case because it measured
above 25 mm which is the giant aneurysms’ category.

Figure 1. Types of aneurysm illustration. The last one on the right side is berry aneurysm which is a saccular aneurysm with a
neck or stem. On histological slides, aneurysms have a fragmental internal elastic lamina layer and there is no media layer in
aneurysms. Saccular aneurysms have a pouching pocket on one side, while berry aneurysms have a long out pouching neck or
stem and fusiform have two pouching pockets on both sides of an artery.
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Figure 2. A brain CT axial section shows a heterogeneous
hyperdense opacity located retro-pontine area which mimic a
pontine hemorrhage.

Figure 3. A brain 3D TOF MRA (right side) shows no
connection between the anterior and posterior circulation
due to a hypoplastic posterior communicating arteries. There
is a heterogonous hyperintense lesion behind the posterior
circulation.

Figure 4. A brain 3D TOF MRA (left side) shows the right
posterior cerebral artery is the most close artery to the
aneurysm. No superior cerebellar artery (SCA), anterior inferior
cerebellar artery (AICA), and posterior inferior cerebellar artery
(PICA) involvement.

Figure 5. A brain 3D TOF MRA (anterior view) shows a
normal basilar artery.

Figure 6. A brain MRI TOF (superior view) shows two
hypoplastic posterior communicating arteries and thrombosed
left posterior cerebral artery (filling defect) see (yellow arrow).
It’s the only artery crosses by the aneurysmal lesion.

Figure 7. A brain 3D TOF MRA (left view) shows the neck of
the aneurysm see (green arrow) coming out of the posterior
cerebral artery.
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Figure 8. A brain MRI T1 (sagittal section) shows a hyperintense lesion (Norwegian blueberry like) occupies the
tegmental part of the pons which compresses the basilar part
of the pons and the 4th ventricle.

Figure 9. A brain MRI T1 (axial section) shows a bright lesion
(Norwegian blueberry) in the tegmentum.

Figure 10. A brain MRI T1 (axial section) shows a bright
lesion looks like the Norwegian blueberry.

Figure 11. A brain MRI T1 (axial section) shows the lesion
affecting the midbrain.
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Figure 12. A brain MRI T2 FLAIR (axial section) shows the
lesion with a heterogonous intensity.

Figure 13. A brain MRI diffusion gradient image (axial
sections) shows a free diffusion within most lesion and
sparing periphery (later appears restricted).

Figure 14. A brain MRI diffusion gradient image (axial
sections) shows a free diffusion within most lesion and
sparing periphery (later appears restricted).

Figure 15. A brain MRI diffusion gradient image (axial
sections) shows a free diffusion within most lesion and
sparing periphery (later appears restricted).
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see (blue arrow). Blooming effect or artifact is a positive
artifact that helps in identifying pathologies like; hemorrhages,
calcifications, and air embolisms due to presence of
paramagnetic substances.

DISCUSSION

Figure 16. A brain MRI ADC map shows a free diffusion
within most lesion and sparing periphery (later appears
restricted).

An extra−axial mass will cause a shift and displacement (i.e.
mass effect) as seen in this case. A thrombosed berry aneurysm
can lead to subarachnoid hemorrhage. Usually, berry aneurysm
is affecting female patients who are in the 5th decade of age.
It is associated with autosomal dominant polycystic kidney
disease.
Most cerebral aneurysms affect the anterior circulation and
the prevalence of aneurysms in the posterior circulation is 5%
and the posterior cerebral artery is the least artery that can be
affected with thrombosed berry aneurysm.

Figure 17. A brain MRI T2 (coronal section) shows the lesion
with a heterogonous intensity.

Figure 18. A brain MRI TOF (axial section) shows the left
posterior cerebral artery attached to the aneurysm see (red
arrow).

Figure 19. A brain MRI gradient echo (axial section) shows
a blooming effect which indicates a hemorrhage or calcium

A published study claims that saccular aneurysm and berry
aneurysm are the same and they have the same prevalence 4
which is not accurate from developmental and clinical point
of view. This statement is made because there is another old
article published in the late 80s which claims there is no
evidence on claiming that berry aneurysms have congenital
or developmental factors5. Another articles in the 90s supports
this proposed idea and both papers are for the same author
(Stehbens, 1990)6. All these claims have been refuted because
berry aneurysm is associated with a long list of congenital
diseases and inherited familial aneurysms. The neck of the
berry aneurysm must be formed on two stages; congenital and
acquired. Logic dictate, that berry aneurysm was a wall defect
(whether in the connective tissue or somewhere else) and
hemodynamic stress added more. Stehbens simply denies any
involvement of connective tissue disorders as a contributing
factor in berry aneurysms based on no presented evidence.
There are maybe more than 13 connective tissue disorders that
are known now to be on the list of the associated connective
tissue disorders that is causing cerebral aneurysms. Therefore,
all his claims are refuted about berry aneursyms.
Saccular and berry aneurysms considered the same type of
aneurysm in all articles and books. Berry aneurysm has a
stem or a long neck which is quite different then a saccular
aneurysm which is simply an out pouching sac on one side
of the artery, but still both considered as the same type of
aneurysm or that berry is one type of saccular aneurysms. Due
to presence of a aneurysmal stem (i.e. in berry aneurysm),
it could be treated differently than a saccular aneurysm and
it must be a separate category. That’s why berry aneurysms
have high prevalence because they are confused with saccular
aneurysms and considered to have the same high prevalence
in cerebral arteries due to a categorical mistake.
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CONCLUSION
The best imaging modality and the golden standard for imaging
cerebral aneurysms is CTA. A thrombosed berry aneurysm is
a rare finding in the distal part of the posterior cerebral artery
and it could mimic a cerebral hemorrhage. Berry aneurysm
must be made a specific aneurysmal type.
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