
Surgical Neurology International Editor-in-Chief:
James I. Ausman, MD, PhD 
University of California, Los 
Angeles, CA, USA

OPEN ACCESS
For entire Editorial Board visit :  
http://www.surgicalneurologyint.com

Case Report

Medial lenticulostriate artery aneurysm presenting with isolated 
intraventricular hemorrhage
Jason A. Ellis1, Randy D’Amico1, Dorothea Altschul2, Richard Leung1, E. Sander Connolly Jr.1,  
Philip M. Meyers1,3 

1Department of Neurological Surgery, Columbia University Medical Center, NY, 2Department of Neuroscience, Neurosurgical Associates of New Jersey, Ridgewood, NJ, 
3Department of Radiology, Columbia University Medical Center, NY, USA

E-mail: *Jason A. Ellis - jae2109@columbia.edu; Randy D’Amico - rd2398@columbia.edu; Dorothea Altschul - daltschul@neurosurgerynj.com;  
Richard Leung - richardwleung@gmail.com; E. Sander Connolly Jr. - esc5@columbia.edu; Philip M. Meyers - pmm2002@columbia.edu 
*Corresponding author 

Received: 3 May 11 Accepted: 1 June 11 Published: 30 June 11

This article may be cited as:
Ellis JA, D'Amico R, Altschul D, Leung R, Connolly ES, Meyers PM. Medial lenticulostriate artery aneurysm presenting with isolated intraventricular hemorrhage. Surg Neurol Int 2011; 
2:92.

Available FREE in open access from: http://www.surgicalneurologyint.com/text.asp?2011/2/1/92/82374

Copyright: © 2011 Ellis JA. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original author and source are credited.

Access this article 
online

Website:  
www.surgicalneurologyint.com
DOI:  
10.4103/2152-7806.82374 
Quick Response Code:

Abstract 
Background: Isolated intraventricular hemorrhage (IVH) secondary to lenticulo-
striate artery aneurysm rupture is extremely rare. Thus, the diagnostic imaging 
modalities and therapeutic interventions utilized in the management of such cases 
are not clearly defined.
Case Description: Here we describe a case of isolated or primary IVH (PIVH) in a 
71-year-old woman presenting with severe headache. Emergent catheter cerebral 
angiography, performed after nondiagnostic computed tomography angiography 
(CTA), revealed the bleeding source to be a 4 × 2.6 mm distal medial lenticulostriate 
artery aneurysm that ruptured directly into the lateral ventricle. The poorly acces-
sible location of the aneurysm for both endovascular and direct surgical treatment 
argued for conservative management. A good clinical outcome was obtained with 
rapid angiographic resolution of the ruptured aneurysm.
Conclusion: Thus, lenticulostriate artery aneurysm rupture must be given diag-
nostic consideration in cases of isolated IVH. Emergent catheter cerebral angi-
ography should be performed in cases such as this when noninvasive imaging is 
unrevealing. Conservative management may be a reasonable therapeutic option in 
patients with this kind of aneurysm, and spontaneous resolution can be observed.
Key Words: Angiography, cerebral aneurysm, fibromuscular dysplasia, intraven-
tricular hemorrhage, lenticulostriate artery, pseudoaneurysm

INTRODUCTION

Isolated or primary intraventricular hemorrhage (PIVH) 
is defined as bleeding within the ventricles of the 
brain without associated parenchymal or subarachnoid 
hemorrhage demonstrated on noncontrast head 
computed tomography (CT).[2,3,7,8] PIVH is uncommon 

and reported to account for only 2–4% of all intracranial 
hemorrhages.[3,5,8] Aneurysms are second only to 
arteriovenous malformations (AVM) as the bleeding 
source in cases of PIVH.[5,37] Other etiologies of PIVH 
include intraventricular tumor, venous thrombosis, 
coagulopathy, moyamoya disease, hypertension, or 
trauma.[3,7,8,23,30,34] Here we present a rare case of PIVH 
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resulting from rupture of a medial lenticulostriate cerebral 
aneurysm. Also, the utility of emergent catheter cerebral 
angiography for diagnosis and guiding the management 
of this case is demonstrated.

CASE REPORT

History and examination 
The patient was a 71-year-old woman with a history of 
hypertension, hyperlipidemia, congestive heart failure, 
and atrial fibrillation who presented to the Emergency 
Department (ED) after 1 day of severe headache. The 
headache was acute in onset and associated with one 
episode of vomiting. No history of trauma, loss of 
consciousness, visual changes, seizure activity, language 
deficit, or motor weakness was elicited. The patient 
had a blood pressure of 116/59 and the neurological 
examination was nonfocal. Initial laboratory studies 
showed an INR of 3.0 consistent with her history of 
daily warfarin therapy for atrial fibrillation. Noncontrast 
head computed tomography (CT) revealed symmetric 
IVH with moderate blood in the lateral, third, and 
fourth ventricles [Figure 1a and b]. No parenchymal or 
subarachnoid blood was present. Computed tomographic 
angiography (CTA) revealed a 4-mm right-sided middle 
cerebral artery (MCA) M2 segment aneurysm which was 
thought to be an unlikely source of the hemorrhage given 
the absence of adjacent parenchymal or subarachnoid 
blood.

Management 
Warfarin was withheld and initial pharmacological therapy 
included intravenous administration of 10 mg vitamin K 
and 4 U fresh frozen plasma (FFP) to reduce the INR 
below 1.5. Because the patient remained neurologically 
intact and had no evidence of hydrocephalus, no 
extraventricular drain was required. Catheter cerebral 
angiography was performed revealing the hemorrhage 
source to be a 4 × 2.6 mm aneurysm of a distal medial 
lenticulostriate artery arising from the proximal A1 
segment of the right anterior cerebral artery (ACA) 
[Figure 1c and d]. Diagnostic considerations included 
pseudoaneurysm, mycotic aneurysm, or degenerative 
lesions such as a Charcot–Bouchard aneurysm. Additional 
angiographic findings included two saccular right-sided 
MCA aneurysms (4 mm and 2 mm), one fusiform 
aneurysm of the right-sided MCA posterior temporal 
branch (1–1.5 mm), and fibromuscular dysplasia (FMD) 
of the extracranial carotid and vertebral arteries [Figure 2]. 
Further clinical evaluation including echocardiography 
and blood cultures to rule out septic embolism secondary 
to endocarditis was unrevealing.

Clinical course 
As the distal location of the ruptured aneurysm within 
the ventricular wall made it a poor candidate for surgical 
or endovascular treatment without arterial sacrifice, 

conservative management was thought to be the most 
appropriate. The patient remained neurologically stable 
in the Neurological Intensive Care Unit (NICU) and did 
not develop hydrocephalus. Repeat catheter angiography 
5 days after initial presentation showed no evidence 
of the previously noted distal medial lenticulostriate 
aneurysm [Figure 3a]. The patient was discharged 8 
days after initial presentation with an intact neurological 
exam. The medicine consult service recommended 
treatment of her atrial fibrillation with aspirin 325 

Figure 2: Angiographic fibromuscular dysplasia. A characteristic 
“string of beads” appearance is seen in the right (a) and left 
(b) cervical internal carotid arteries in the lateral view after an 
internal carotid artery contrast injection. Similarly, vessel contour 
irregularity is also demonstrated in the cervical vertebral artery 
in AP view after a left vertebral contrast injection

a b c

Figure 1: CT and angiographic evaluation. Nonenhanced head 
CT demonstrates acute hemorrhage within the frontal horns of 
the lateral ventricles (a) and in the fourth ventricle (b). Catheter 
cerebral angiography with a right internal carotid injection in 
the oblique view shows aneurysmal dilatation along the distal 
aspect (arrow) of a lenticulostriate artery (arrowheads) arising 
from the A1 segment of the right anterior cerebral artery (ACA). 
Three-dimensional vessel reconstruction (d) clearly demonstrates 
the origin of the parent medial lenticulostriate vessel from the 
horizontal segment of the ACA with aneurysmal dilatation distally 
(arrow)
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mg daily and discontinuation of anticoagulation with 
warfarin. A follow-up noncontrast head CT performed 2.5 
months after discharge showed no stigmata of the IVH  
[Figure 3b and c].

DISCUSSION

Isolated IVH is rare and only one previous report in 
a patient with Moyamoya disease has been ascribed 
to distal lenticulostriate artery (LSA) aneurysm  
rupture.[16] Parenchymal and subarachnoid hemorrhages 
are more commonly associated with LSA aneurysm 
rupture.[1,4,6,9,11-17,19,20,22,24,25,27-29,31,33,35,36] Similar to other types 
of intracranial hemorrhages, PIVH presents with acute 
onset of severe headache, altered sensorium, vomiting, 
vertigo, focal neurologic deficits, coma, or sudden  
death.[2,3,7,8,10,21,30] Mortality rates vary by etiology and may 
be as high as 40%.[2,5] Obstructive or communicating 
hydrocephalus occurs in 62% of cases and is an indicator 
of poor prognosis.[2,5,8,30] In their systematic review of 
the literature, Flint et al.[5] found that up to 34% of 
PIVH cases develop hydrocephalus requiring temporary 
external ventricular drainage although a permanent 
ventriculoperitoneal shunt was required less often.[10] 

As demonstrated in this case, catheter cerebral 
angiography was essential to determine the underlying 
lesion resulting in PIVH. Flint et al.[5] found that catheter 
angiography was utilized in about 52% of PIVH cases 
with the identification of a bleeding source in 56%. 
Similarly, catheter cerebral angiography had a yield of 
65% in a prospective series of PIVH patients by Zhu  
et al.[37] Based on these studies it was suggested that 
routine catheter angiography may be warranted in all cases 
of PIVH. Indeed the inconclusive CTA findings in our 
case provided additional justification for use of catheter 
cerebral angiography. Furthermore, catheter angiography 

enabled diagnosis of concurrent fibromuscular dysplasia 
(FMD) and multiple unruptured cerebral aneurysms in 
the patient we have reported. 

The identification of FMD in this patient raised the 
question of whether pseudoaneurysm rupture was 
responsible for the unusual hemorrhage in this case. 
Pseudoaneurysms of the cerebral vasculature, which 
are defined by the absence of all three vessel wall 
layers (intima, media, and adventitia), most commonly 
result fromtrauma but have been reported to occur 
spontaneously in the setting of FMD.[18,26,32] The 
angiographic appearance of cerebral pseudoaneurysms 
is typically that of a poorly defined globular sac with 
delayed contrast filling and emptying. The definitive 
determination of whether our case represents a true or 
pseudoaneurysm rupture requires pathological analysis of 
the diseased vessel, which was not available in this case. 
Nonetheless, the extremely delicate and friable nature 
of pseudoaneurysms in this location provided additional 
support for a conservative management strategy.

CONCLUSION

Distal lenticulostriate aneurysm rupture may result in 
isolated IVH. Catheter cerebral angiography should 
be performed in cases such as ours when noninvasive 
imaging does not reveal a source for hemorrhage. Given 
the relatively inaccessible location of these lesions for 
direct surgical or endovascular occlusion, conservative 
management may represent a reasonable therapeutic 
strategy.

REFERENCES

1. Ahn JY, Cho JH, Lee JW. Distal lenticulostriate artery aneurysm in deep 
intracerebral haemorrhage. J Neurol Neurosurg Psychiatry 2007;78:1401-3.

2. Angelopoulos M, Gupta SR, Azat Kia B. Primary intraventricular hemorrhage in 

Figure 3: Follow-up imaging. Catheter angiography performed 5 days after initial presentation demonstrates the interval resolution of the 
aneurysmal dilatation of the distal tip of the right medial lenticulostriate artery (arrowheads; a). Repeat noncontrast head CT performed 
2.5 months after discharge shows the resolution of the prior intraventricular hemorrhage (b and c)

a b c



Surgical Neurology International 2011, 2:92 http://www.surgicalneurologyint.com/content/2/1/92

adults: Clinical features, risk factors, and outcome. Surg Neurol 1995;44:433-
6; discussion 437.

3. Darby DG, Donnan GA, Saling MA, Walsh KW, Bladin PF. Primary 
intraventricular hemorrhage: Clinical and neuropsychological findings in a 
prospective stroke series. Neurology 1988;38:68-75.

4. Endo M, Ochiai C, Watanabe K, Yoshimoto Y, Wakai S. Ruptured peripheral 
lenticulostriate artery aneurysm in a child: Case report. No Shinkei Geka 
1996;24:961-4.

5. Flint AC, Roebken A, Singh V. Primary intraventricular hemorrhage: Yield of 
diagnostic angiography and clinical outcome. Neurocrit Care 2008;8:330-6.

6. Gandhi CD, Gilad R, Patel AB, Haridas A, Bederson JB. Treatment of ruptured 
lenticulostriate artery aneurysms. J Neurosurg 2008;109:28-37.

7. Gates PC, Barnett HJ, Vinters HV, Simonsen RL, Siu K. Primary intraventricular 
hemorrhage in adults. Stroke 1986;17:872-7.

8. Giray S, Sen O, Sarica FB, Tufan K, Karatas M, Goksel BK, et al. Spontaneous 
primary intraventricular hemorrhage in adults: Clinical data, etiology and 
outcome. Turk Neurosurg 2009;19:338-44.

9. Grabel JC, Levine M, Hollis P, Ragland R. Moyamoya-like disease associated with 
a lenticulostriate region aneurysm. Case report. J Neurosurg 1989;70:802-3.

10. Graeb DA, Robertson WD, Lapointe JS, Nugent RA, Harrison PB. Computed 
tomographic diagnosis of intraventricular hemorrhage. Etiology and prognosis. 
Radiology 1982;143:91-6.

11. Gupta AK, Rao VR, Mandalam KR, Kumar S, Joseph S, Unni M, et al. Thrombosis 
of multiple aneurysms of a lateral lenticulostriate artery. An angiographic 
follow-up. Neuroradiology 1989;31:193-5.

12. Heran NS, Heran MS, Woolfenden AR. A corticosteroid-responsive 
aneurysmal lenticulostriate vasculopathy. Neurology 2003;61:1624-5.

13. Horn EM, Zabramski JM, Feiz-Erfan I, Lanzino G, McDougall CG. Distal 
lenticulostriate artery aneurysm rupture presenting as intraparenchymal 
hemorrhage: Case report. Neurosurgery 2004;55:708.

14. Kaptain GJ, Sheehan JP, Kassell NF. Lenticulostriate artery aneurysm in infancy. 
Case illustration. J Neurosurg 2001;94:538.

15. Kidoguchi J, Chiba M, Murakami T, Saiki I, Kanaya H, Tazawa M, et al. A case 
of systemic lupus erythematosus associated with an aneurysm of the 
lenticulostriate artery. No Shinkei Geka 1987;15:1221-5.

16. Kuroda S, Houkin K, Kamiyama H, Abe H. Effects of surgical revascularization 
on peripheral artery aneurysms in moyamoya disease: Report of three cases. 
Neurosurgery 2001;49:463-7; discussion 467-8.

17. Larrazabal R, Pelz D, Findlay JM. Endovascular treatment of a lenticulostriate 
artery aneurysm with N-butyl cyanoacrylate. Can J Neurol Sci 2001;28:256-9.

18. Lee EK, Hecht ST, Lie JT. Multiple intracranial and systemic aneurysms 
associated with infantile-onset arterial fibromuscular dysplasia. Neurology 
1998;50:828-9.

19. Lehmann P, Toussaint P, Depriester C, Legars D, Deramond H. Lenticulostriate 
aneurysms. Radioclinical study. J Neuroradiol 2003;30:115-20.

20. Maeda K, Fujimaki T, Morimoto T, Toyoda T. Cerebral aneurysms in the 
perforating artery manifesting intracerebral and subarachnoid haemorrhage-

-report of two cases. Acta Neurochir (Wien) 2001;143:1153-6.
21. Marti-Fabregas J, Piles S, Guardia E, Marti-Vilalta JL. Spontaneous primary 

intraventricular hemorrhage: Clinical data, etiology and outcome. J Neurol 
1999;246:287-91.

22. Matushita H, Amorim RL, Paiva WS, Cardeal DD, Pinto FC. Idiopathic distal 
lenticulostriate artery aneurysm in a child. J Neurosurg 2007;107 Suppl 
5:419-24.

23. Mohr JP. Stroke: Pathophysiology, diagnosis, and management. 4th ed. New 
York: Churchill Livingstone; 2004. p. 1231-43

24. Murakami H, Mine T, Nakamura T, Aki T, Suzuki K. Intracerebral hemorrhage 
due to rupture of true aneurysms of the lenticulostriate artery in moyamoya 
disease. Case report. Neurol Med Chir (Tokyo) 1984;24:794-9.

25. Narayan P, Workman MJ, Barrow DL. Surgical treatment of a lenticulostriate 
artery aneurysm. Case report. J Neurosurg 2004;100:340-2.

26. Nubourgh Y, Bruninx G, Delcour C, Vanderkelen B. Unusual occurrence 
of a pseudo-aneurysm of the middle cerebral artery in a patient with 
fibromuscular dysplasia. Acta Neurochir (Wien) 2000;142:1311-4.

27. Ohta H, Ito Z, Nakajima K, Fukasawa H, Uemura K. A case report of ruptured 
lenticulostriate artery aneurysm with arteriovenous malformation (author’s 
transl). No To Shinkei 1980;32:839-46.

28. Oka K, Maehara F, Tomonaga M. Aneurysm of the lenticulostriate artery--
report of four cases. Neurol Med Chir (Tokyo) 1991;31:582-5.

29. Okuma A, Oshita H, Funakoshi T, Shikinami A, Yamada H. A case of aneurysm 
in the cerebral myoyamoya vessel--aneurysmal rupture during cerebral 
angiography and spontaneous regression of the aneurysm (author’s transl). 
No Shinkei Geka 1980;8:181-5.

30. Passero S, Ulivelli M, Reale F. Primary intraventricular haemorrhage in adults. 
Acta Neurol Scand 2002;105:115-9.

31. Petrela M, Xhumari A, Azdurian E, Vreto G. Aneurysm of the terminal part of 
the lenticulostriate artery. Neurochirurgie 1992;38:50-2.

32. Rhee RY, Gloviczki P, Cherry KJ Jr, Edwards WD. Two unusual variants of 
internal carotid artery aneurysms due to fibromuscular dysplasia. Ann Vasc 
Surg 1996;10:481-5.

33. Sakai K, Mizumatsu S, Terasaka K, Sugatani H, Higashi T. Surgical treatment of 
a lenticulostriate artery aneurysm. Case report. Neurol Med Chir (Tokyo) 
2005;45:574-7.

34. Tembl J, Lago A, Baquero M, Blasco R. Primary intraventricular hemorrhage: 
An analysis of eight cases. Rev Neurol 1997;25:215-8.

35. Tsai YH, Wang TC, Weng HH, Wong HF. Embolization of a ruptured 
lenticulostriate artery aneurysm. J Neuroradiol 2011. [In press].

36. Vates GE, Arthur KA, Ojemann SG, Williams F, Lawton MT. A neurocytoma 
and an associated lenticulostriate artery aneurysm presenting with 
intraventricular hemorrhage: Case report. Neurosurgery 2001;49:721-5.

37. Zhu XL, Chan MS, Poon WS. Spontaneous intracranial hemorrhage: Which 
patients need diagnostic cerebral angiography? A prospective study of 206 
cases and review of the literature. Stroke 1997;28:1406-9.


