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ABSTRACT

Background: Developmental venous anomalies (DVAs) are benign anatomical variations in venous
angioarchitecture. They are considered low-flow malformations and are often incidental and clinically
insignificant. Hemorrhagic complications from isolated DVAs are extremely rare, typically occurring due to
coexisting cavernous malformation.

Case Description: A 33-year-old female presented with severe headaches and vertigo, progressing from balance
issues and dizziness. Misdiagnosed initially as Meniere’s disease, her symptoms included left oculomotor nerve
palsy, left-sided hemidysmetria, dysdiadochokinesis, and positive Romberg’s sign. Cranial computed tomography
revealed an acute hemorrhage in the cerebellar vermis. Contrast-enhanced magnetic resonance imaging and
angiography identified an isolated DVA. The absence of substantial mass effect or obstructive hydrocephalus
prompted conservative management with steroids and analgesics, leading to full recovery.

Conclusion: This case underscores the importance of considering isolated DVA in cerebellar hemorrhage etiology
in young adults and conservative treatment is recommended to prevent secondary complications, given the DVAs
role in normal venous drainage.

Keywords: Cerebellar hemorrhage, Developmental venous anomaly, Developmental venous anomaly-related
hemorrhage, Vascular malformation

INTRODUCTION

A developmental venous anomaly (DVA) is a benign anatomical variation in the venous
angioarchitecture, consisting of clusters of small veins draining into a larger collector vein
that either drains into the deep or superficial cerebral venous system.' DVAs are commonly
described as incidental findings without clinical significance and are considered low-flow
malformations."” A distinctive “caput medusae” sign, seen on enhanced radiologic examination,
is characterized by dilated medullary veins conversing on a transcortical collecting vein.””! Since
hemorrhagic complications are most likely due to a coexisting cavernous malformation (CM)
or arteriovenous malformation (AVM), it is very rare for an isolated DVA to hemorrhage.!"”
In addition, bleeding has mostly been reported as intra-parenchymal in most cases.” Here, we
present an extremely rare case of symptomatic isolated DVA-related cerebellar hematoma with
fourth ventricle extension, along with its management.
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CASE REPORT

A 33-year-old female patient was admitted to our emergency
department with severe headaches and vertigo. Her
symptoms began a week ago with balance problems and
dizziness, followed by headaches. Her condition worsened
after receiving treatment for vertigo, which had started 3 days
ago following a misdiagnosis of Meniere’s disease.

Upon admission, she exhibited left oculomotor nerve palsy.
Her visual acuity was normal, and no retinal hemorrhage,
venous dilatation, or fundus tortuosity were observed.
Examination of the cerebellum revealed left-sided
hemidysmetria and dysdiadochokinesis with prolonged
duration and increased oscillation, yet she was still able to
reach the target. Romberg’s sign was positive, indicating
primarily anterioposterior instability.

Cranial computed tomography (CT) showed an acute
hematoma at the cerebellar vermis, measuring 18 x 24 x
35 mm, with minimal extension into the fourth ventricle
[Figure 1la]. Contrast-enhanced magnetic resonance
imaging (MRI) of the brain revealed a cerebellar DVA in the
posterior aspect of the hematoma with the “caput medusae”
sign [Figure 1b]. The collector veins of the DVA from the
fastigium cerebelli drain through a large vein within the
fourth ventricle into the Galenic system. No other vascular
malformation or CM was detected on digital subtraction
angiography (DSA) [Figure 1c].

Considering the patients clinical status, the absence of
substantial mass effect or obstructive hydrocephalus, and the
direct draining pattern of DVA into the main deep cerebral
venous system, we decided against surgical intervention.
The patient was hospitalized, and symptomatic treatment
was initiated immediately with steroids and analgesics. Her
symptoms gradually improved over the next 10 days, and
she fully recovered. At the follow-up examination, the only
radiological change detected was leukomalacia after 1 year
[Figure 1d].

DISCUSSION

The most common localization of DVA is supratentorial,
predominantly in the frontal region.!" The risk of hemorrhage
from an isolated DVA is considered extremely low unless there
is a coexisting CM or AVM within the drainage territory of the
DVA or venous outflow restriction of DVA.?* Furthermore,
in about 10-40% of cases, DVAs are frequently observed in
conjunction with CM.?* Therefore, neurologic symptoms or
abnormal examination findings are usually attributed to DVAs
complications, most likely from this coexisting CM.!"”!

The risk of hemorrhage associated with DVAs has been
reported as 0.22-0.68%/year, with acute spontaneous
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Figure 1: (a) Brain computed tomography scans in axial and
sagittal sections showing an acute hematoma on the cerebellar
vermis, measuring 18 x 24 x 35 mm, with minimal extension
into the perimesencephalic cistern. (b) Magnetic resonance
imaging (MRI) scans: Axial T1-weighted MRI with contrast
enhancement and susceptibility-weighted imaging demonstrating
several adjacent linear flow voids and a curvilinear collecting vein
indicative of a developmental venous anomaly (DVA), known as
the “caput medusae” sign. Sagittal T1-weighted MRI with contrast
enhancement showing a dilated collector vein of DVA through
into the vein of Galen. (¢) Digital subtraction angiography images:
Anteroposterior and oblique/lateral views revealing dilated collector
veins with the absence of a feeding artery. The DVA drains from the
fastigium cerebelli through a fourth ventricular vein into the vein
of Galen, clearly shown in the delayed phase of the angiographic
injection. (d) T1-weighted MRI with contrast enhancement in
axial and sagittal sections, showing degenerative sequelae with
hemorrhage-related signal changes manifesting as leukomalacia.
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intracerebral hemorrhages being the primary cause.”
Compared to supratentorial DVAs, infratentorial DVAs have
a higher risk of bleeding."!"! These hemorrhages are most
commonly described as intra-parenchymal.!

Pereira et al. reported that 17 out of 80 presented with vascular
complications directly attributed to an isolated DVA.®! Kurt
et al. documented a 21.8% hemorrhage rate (22/101) in the
vicinity of DVAs. Among these hemorrhages, 45.5% (10/22)
were caused by isolated DVAs, while the remaining 45.5%
were associated with a CM, one with a hemangioma, and
one with a tumor.”! However, the study did not differentiate
between supratentorial and infratentorial isolated DVA-
related hemorrhages. Given these findings, careful long-term
follow-up is crucial in patients with unexplained cerebellar
hemorrhage due to DVA, even when initial imaging fails
to reveal an associated CM, as delayed detection remains a
possibility.®

Isolated DVA-related intracranial hemorrhage can occur
due to increased inflow through arteriovenous micro
shunts where the DVA acts like an AVM, decreased outflow
due to obstruction or thrombosis of the collecting vein, or
idiopathically.® In addition, some authors have defined
arterialized DVAs, where a DVA appears on an angiogram
during the arterial phase, accompanied by numerous
arteriovenous communications with capillary blush, as
exhibiting clinical behavior similar to AVMs, which carry
a higher risk of hemorrhage than classic DVAs.®! Our
case, however, involves a nonarterialized DVA, although
hemorrhage still occurred. We have classified our patient as
an idiopathic case of DVA-related cerebellar hemorrhage. No
CM or AVM was detected, and thrombosis of the DVA was
ruled out through radiologic evaluations.

DVA-related intracranial hemorrhage typically occurs
between the medullary veins and the collecting veins of the
DVA, often following a benign clinical course.” It becomes
symptomatic through persistent flow-related complications
or mechanical compression of the outflow vein,
resulting in obstructive hydrocephalus or neurovascular
nerve compression syndrome.”) In our patient, severe
headaches and left oculomotor nerve palsy, along with
cerebellar signs such as vertigo, left-sided hemidysmetria,
dysdiadochokinesis, and a positive Romberg’s sign, were
attributed to the location of the hemorrhage.

Since DVAs serve as alternate compensatory venous drainage
pathways for normal parenchyma in the absence of territorial
habitual venous drainage, surgery should be reserved for life-
threatening mass effects or raised intracranial pressure.”” The
primary aims of surgery are decompression and relieving
mass effect, with all efforts made to preserve the main
collecting vein to avoid venous infarction.*'¥ Therefore, we
elected conservative management since no arteriovenous
shunting was appreciated on DSA.

The primary cause of cerebellar hemorrhage in older
adults is typically hypertension, whereas AVM is more
common in younger individuals.'? Other causes include
trauma, coagulopathy, ischemic stroke with hemorrhagic
transformation, cerebral amyloid angiopathy, septic
embolism, encephalitis, vasculitis, sympathomimetic drugs,
tumors, supratentorial surgery, aneurysm of the posterior
cerebral circulation, and other vascular malformations such
as dural arteriovenous fistula and CM.!"# While cerebral
DVAs are generally considered benign, several studies have
attempted to highlight the potential for isolated DVAs to
hemorrhage and cause significant clinical symptoms.©! An
isolated DVA itself must be considered among the list of
primary causes of intracranial hemorrhage.

CONCLUSION

Herein, we present a case of symptomatic DVA-related
cerebellar hematoma associated with headaches, vertigo,
and oculomotor nerve palsy without a coexisting CM.
When considering the etiology of a cerebellar hemorrhage,
especially in young adults, clinicians should suspect DVA
despite its generally benign nature. Given the role of DVAs
in venous drainage of the normal brain tissue, especially
deep venous angioarchitecture, as in our case, conservative
management can be recommended to avoid secondary
complications.

Authors’ contributions: Study conception and design: OB, NG.
Data collection: OB, OM, NG. Analysis and interpretation of
results: OB, TH. Draft manuscript preparation: OB, TH, KOM.
Critical revision of the article: KOM, NG. Study supervision: NG.
All authors (OB, TH, KOM, NG) reviewed the results and approved
the final version of the manuscript.

Ethical approval: Institutional Review Board approval is not
required.

Declaration of patient consent: The authors certify that they have
obtained all appropriate patient consent.

Financial support and sponsorship: Nil.

Conflicts of interest: There are no conflicts of interest.

Use of artificial intelligence (Al)-assisted technology for
manuscript preparation: The authors confirm that they have used
Artificial Intelligence (AI)-Assisted Technology for assisting in the
writing or editing of the manuscript or image creations.

REFERENCES

1. Agarwal N, Zuccoli G, Murdoch G, Jankowitz BT, Greene S.
Developmental venous anomaly presenting as a spontaneous
intraparenchymal hematoma without thrombosis. Neuroradiol
] 2016; 29:465-9.

2. Cheon J-E, Kim JH. Congenital Intracranial Vascular
Malformations in Children : Radiological Overview. ] Korean
Neurosurg Soc 2024; 67:270-9.

3. Findlay MC, Kim RB, Putnam AR, Couldwell WT. Management

Surgical Neurology International « 2025 « 16(82) | 3



Baskurt, et al.: Cerebellar developmental venous anomaly bleeding

of Symptomatic Hemorrhage From a Developmental Venous
Anomaly. Cureus 2024; 16:¢58130.

Ozanne A, Toulgoat F, et al. Pathomechanisms of symptomatic
developmental venous anomalies. Stroke 2008; 39:3201-15.

Hon JML, Bhattacharya JJ, Counsell CE, Papanastassiou V, 10. Rammos SK, Maina R, Lanzino G. Developmental venous
Ritchie V, Roberts RC, et al. The presentation and clinical anomalies: current concepts and implications for management.
course of intracranial developmental venous anomalies in Neurosurgery 2009; 65:20-30.

adults: a systematic review and prospective, population-based 11. Robert T, Villard J, Oumarou G, Daniel RT, Pollo C, Uské A.
study. Stroke 2009; 40:1980-5. Intracerebellar hemorrhage caused by developmental venous
Kim SH, Yeo DG, Lee GS. Developmental Venous Anomaly anomaly, from diagnosis to treatment. ] Neurol Surg A Cent
Presenting Intracranial Hemorrhage without Associated Eur Neurosurg 2013; 74 Suppl 1:275-8.

Vascular Anomaly. Soonchunhyang Med Sci 2021; 27:30-4. 12. ShuJ, Wang W, Ye R, Zhou Y, Tong J, Li X, et al. Risk factors of
Kurt G, Aslan A, Kara E, Erol G, Sahin MB, Ugar M. Different prognosis for spontaneous cerebellar hemorrhage: a systematic
Aspects on Clinical Presentation of Developmental Venous review and meta-analysis. Acta Neurochir (Wien) 2024;
Anomalies: Are They as Benign as Known? A Single Center 166:291.

Experience. Clin Neurol Neurosurg 2021; 201:106443. 13. Silva AHD, Wijesinghe H, Lo WB, Walsh AR, Rodrigues D,

Li X, Wang Y, Chen W, Wang W, Chen K, Liao H, et al.
Intracerebral hemorrhage due to developmental venous
anomalies. ] Clin Neurosci Off ] Neurosurg Soc Australas 2016;
26:95-100.

Marzouk O, Marzouk S, Liyanage SH, Grunwald IQ. Cerebellar
developmental venous anomaly with associated cavernoma
causing a hemorrhage - a rare occurrence. Radiol case reports
2021; 16:1463-8.

Pereira VM, Geibprasert S, Krings T, Aurboonyawat T,

Solanki GA. Paediatric developmental venous anomalies
(DVAs): how often do they bleed and where? Child’s Nerv Syst
ChNS Off ] Int Soc Pediatr Neurosurg 2020; 36:1435-43.

How to cite this article: Baskurt O, Hi¢donmez T, Minarec K,
Gazioglu N. Idiopathic cerebellar hemorrhage in a patient with an
isolated developmental venous anomaly: A case report. Surg Neurol Int.
2025;16:82. doi: 10.25259/SNI_1056_2024

Disclaimer

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy
or position of the Journal or its management. The information contained in this article should not be considered to be
medical advice; patients should consult their own physicians for advice as to their specific medical needs.

Surgical Neurology International « 2025« 16(82) | 4



