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Introduction

Cavernous malformations within the spinal canal are rare
vascular malformations, significantly less common than
their intracranial counterparts. Due to their rarity, the natu-

ral course of spinal cavernous malformations remains poorly
understood.1 While spontaneous regression has been rarely
reported in intracranial cavernous malformations, no such
cases have been documented in de novo spinal lesions,
making their natural history particularly enigmatic.
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Abstract Spinal cavernous malformations are rare vascular malformations with an unclear natural
history, especially in de novo cases without prior radiation exposure or genetic predisposi-
tion. Although surgery is often recommended for symptomatic hemorrhagic lesions,
spontaneous regression is extremely rare. A 74-year-old man presented with isolated neck
pain after aminorhead trauma. Computed tomography revealedahyperdense lesion in the
C2 spinal canal, and magnetic resonance imaging (MRI) showed a 16�9� 20mm
intradural, intramedullary mass with protruding extramedullary hemorrhagic features,
consistent with a cavernous malformation. A previous MRI 1 year earlier showed no
abnormalities, confirming its de novo nature. Surgerywas initially planned due to the riskof
rebleeding. However, the patient’s symptoms resolved spontaneously. A follow-up MRI
9 days later revealed significant regression, with continued involution observed over
5 years. This is the first reported case of spontaneous regression of a de novo spinal
cavernous malformation, suggesting that in selected patients, conservative management
with serial imaging may be safe in asymptomatic or minimally symptomatic patients
showing early regression. Possible mechanisms include hematoma resorption, vascular
thrombosis, or cerebrospinal fluid mediated clearance. Further studies are needed to
identify predictive factors for regression and refine treatment strategies.
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Symptoms often arise when the malformation causes
bleeding or exerts pressure on surrounding spinal cord
tissue, leading to pain, sensory disturbances, or motor def-
icits.2 Surgical intervention is generally recommended,
when the lesion becomes symptomatic after hemorrhage,
primarily to prevent rebleeding and worsening neurological
deficits.3 However, both the optimal timing and surgical
approach remain subjects of ongoing debate,4 especially in
anteriorly located spinal lesions, where technical difficulty
and the risk of postoperative deficits are considerably higher.
In such cases, even more meticulous clinical judgment is
required to determine the most appropriate management
strategy.

In this report, we present a highly unusual case of a de
novo cavernous malformation in the cervical spine that
demonstrated spontaneous regression following an initial
hemorrhagic event. Prior imaging showed no abnormalities
at the lesion site, confirming its classification as de novo
formation. Although histopathological confirmation was not
available, the imaging findings and clinical presentation
strongly suggested a cavernous malformation. This case
provides valuable insight into the natural behavior of spinal
cavernous malformations and raises important consider-
ations regarding surgical decision-making, particularly in
cases where spontaneous regression may be possible.

Case Description

A 74-year-old male was referred to our hospital with neck
pain following an episode of head trauma. Upon examina-
tion, he exhibited no neurological deficits. His medical
history was negative for prior radiation exposure, genetic
predisposition to vascular malformations, or previous spinal
lesions. Given the presence of isolated neck pain and no
neurological symptoms, an initial computed tomography
scan was performed, revealing a hyperdense lesion on the
left side of the spinal canal at the C2 level (►Fig. 1). This
finding prompted further investigation with magnetic reso-
nance imaging (MRI) to characterize the lesion.

MRI revealed a 16�9�20mm intradural, extramedul-
larymass at the C2 level, along with a smaller adjacent 7-mm
intramedullary nodule (►Fig. 2). The lesion exhibited het-
erogeneous signal intensity on T2-weighted imaging, consis-
tent with hemorrhagic cavernous malformations, and was
associatedwith significant spinal cord edema. OnT1-weight-
ed imaging, the lesion appeared mostly isointense, and
gadolinium-enhanced imaging showed almost no contrast
enhancement. Given thatMRI performed 1 year earlier for an
unrelated condition showed no abnormalities at this site
(►Fig. 3), the lesion was classified as a de novo formation.
These imaging findings strongly suggested a cavernous
malformation with a recent hemorrhage.

Due to the lesion’s size, hemorrhagic features, and the
potential risk of rebleeding leading to neurological deteriora-
tion, surgical excision was initially planned. However, while
awaiting surgery, the patient’s neck pain resolved sooner than
expected. Follow-up MRI conducted 9 days later during pre-
operative evaluation revealed significant regression of the

intradural hematoma, reduction of spinal cord edema, and
partial shrinkage of the lesion itself (►Fig. 4). Given this
unexpected improvement, the surgical planwas reconsidered,
and a decisionwasmade to opt for conservative management
instead. Over the subsequent 5 years, serial MRIs showed a
continuousdecrease in thesize of the cavernousmalformation
(►Fig. 4), with complete resolution of the hematoma and no
further bleeding events. The patient remained entirely symp-
tom-free throughout this period ►Fig. 5.

Discussion

The present case provides unique insights into both the de
novo formation and the spontaneous regression of cavernous
malformations in the spinal canal. To our knowledge, no
previous reports have documented the spontaneous regres-
sion of de novo spinal cavernous malformation, making this
case a unique contribution to literature. While cavernous
malformations more commonly develop in the intracranial
compartment,1 their occurrence in the spinal canal remains
rare, and their natural history is poorly understood due to the
frequent need for surgical intervention.5 Spontaneous re-
gression of cavernous malformations has been reported in
55% of intracranial cases,6 which is likely the result of
hemorrhage resolution.6 Similarly, spontaneous regression
has been observed in other intracranial vascular malforma-
tions, such as capillary hemangiomas and arteriovenous
malformations, potentially due to thrombotic occlusion or
inflammatory processes.7,8 In contrast, regression in spinal
cavernous malformations, particularly de novo lesions, has
not been previously reported, highlighting the uniqueness of
this case.

Fig. 1 Computed tomogram at onset showing a hyperdense lesion
(arrow) on the left side of the spinal canal at the C2 level.
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This case, in which a cavernous malformation developed
spontaneously without known predisposing factors such as
prior radiation therapy9 or genetic predisposition,10 and
then regressed following hemorrhage, challenges conven-
tional assumptions about the behavior of these vascular
lesions. The de novo formation, occurring without radiation
exposure or familial predisposition, further suggests poten-

tial roles for localized genetic mutations, dysregulation of
angiogenic factors, or microenvironmental changes within
the spinal cord as Retta and Glading stated in their study of
cerebral cavernous malformation.11

The spontaneous regression observed in this case may
involve several mechanisms, as seen in intracranial cavern-
ous malformations. Hematoma resorption, well documented
in cerebral lesions, likely reduced internal pressure within
the malformation, facilitating its collapse.6 Furthermore,
mechanisms such as thrombotic occlusion of vascular
lumens,12 proximity of the lesion to the cerebrospinal fluid
(CSF) space,13 and age-related vascular fragility, may explain
the sustained regression observed over 5 years. This theory is
supported by the initial MRI findings, which suggested an
acute hemorrhagic component, and a follow-up imaging,
which showed a significant decrease in hematoma volume,
surrounding edema, and lesion size. Regarding thrombotic
occlusion within the vascular channels of the malformation,
intralesional thrombosis has been documented in cerebral
cavernousmalformations12 and could similarly contribute to
lesion shrinkage in spinal cases. The formation of thrombi
within the vascular spacesmay restrict blood flow, leading to

Fig. 3 A T2-weighted magnetic resonance (MR) image taken ap-
proximately 1 year before the onset of the disease (left) and a T2-
weighted MR image taken at the time of onset of the disease (right).
There is no abnormality in the same area, suggesting de novo
formation.

Fig. 4 T2�-weighted images showing the regression of hematoma and intramedullary nodule. At onset (left), 9 days after onset (center), and
5 years after onset (right). By day 9, the hematoma and edema have significantly regressed, and the intramedullary nodule reduced in size; at
5 years, the intramedullary lesion remains stable with no recurrence.

Fig. 2 Magnetic resonance (MR) images at onset. T1-weighted (left) and T2-weighted (center) MR images showing a 16� 9� 20mm intradural,
extramedullary mass at the C2 level, along with a smaller adjacent 7-mm intramedullary nodule (right). The lesion exhibits nearly isointense
signal intensity on T1-weighted image and heterogeneous signal intensity with a hemosiderin rim on T2-weighted image, consistent with a
hemorrhagic cavernous malformation. The axial T2-weighted image (left) also showing intramedullary high-intensity suggestive of edema.
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the gradual involution of the lesion. Additionally, advanced
agemay influence this process, as reduced vascular elasticity
and compliance could facilitate passive collapse of the cav-
ernous structure over time. Furthermore, the lesion’s prox-
imity to the CSF space could have played a role in its
regression. The presence of CSF might assist in the transport
and absorption of cellular debris from the collapsed cavern-
ous malformation,13 accelerating lesion reduction. This
could represent a unique form of lesion regression more
likely to occur in cavernous malformations exposed to the
CSF space. The present case expands this limited body of
evidence and underscores the need to further investigate
factors predisposing to both de novo formation and sponta-
neous regression, which may ultimately refine decision-
making between surgical and conservative approaches.

The decision to perform surgery for spinal cavernous
malformations requires an individualized approach, balanc-
ing the risks of intervention against the potential for spon-
taneous regression. Surgery, particularly for anteriorly
located lesions, carries a significant risk of neurological
deterioration, especially in patients with mild symptoms.
While early surgical intervention may prevent rebleeding
and further neurological deficits, it also precludes observa-
tion of the lesion’s natural course. The unexpected regression
seen in some cases suggests that close monitoring may be a
viable alternative in selected patients. To optimize manage-
ment, clear criteria are needed to determine when observa-
tion should transition to surgery. Regular neurological
assessments and imaging follow-up are essential for detect-
ing early signs of progression. If any deterioration occurs,
prompt surgical intervention is warranted to prevent
permanent deficits. In light of this case, clinicians should
consider close observationwith serial imaging in asymptom-
atic or minimally symptomatic patients with spinal cavern-
ous malformations, particularly when early regression is

observed, as this strategy may help avoid unnecessary
surgery in select cases.

There are several differential diagnoses for intradural
masses, including nerve root hemangioblastoma, which
shares certain radiological features with cavernous malfor-
mation.14 However, careful evaluation of imaging findings—
such as the presence or absence of cyst formation, enhance-
ment patterns, evidence of hemorrhage, hemosiderin rim,
and flow voids—can aid in differentiation.15,16 Accurate
preoperative diagnosis is essential to avoid unnecessary
surgical intervention and to guide appropriatemanagement.
In our case, although histopathological confirmationwas not
obtained, and other diagnoses such as hemorrhagic neo-
plasms cannot be entirely excluded, the diagnosis was
strongly supported by characteristicMRI features—including
a hemorrhagic intradural extramedullary mass with a
hemosiderin rim and lack of flow voids or cystic compo-
nents—and its stable involution over 5 years. This extended
follow-up period, while reinforcing diagnostic confidence,
remains a limitation for drawingdefinitive conclusions about
the long-term prognosis. Therefore, while delayed recur-
rence or complications are rare, extended surveillance
should be considered in similar cases to monitor for any
late-onset issues. This limitation must be acknowledged
when interpreting our findings.

Conclusion

This case highlights the rare phenomenon of spontaneous
regression in de novo spinal cavernous malformation. While
these lesions are typically treated surgically due to the risk of
neurological decline, our findings suggest that some may
regress without intervention. Possible mechanisms include
hematoma resorption, vascular collapse, thrombosis, or in-
teractionwith CSF. Although based on imagingfindings alone

Fig. 5 Timeline showing changes in symptoms and the size of the hematoma and lesion. At symptom onset, both the hematoma and lesion were
at their largest. Over time, a gradual reduction in size was observed. Five years after onset, the lesion has remained stable without any
signs of enlargement.
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and lacking histopathological confirmation, the diagnosis
was supported by characteristic radiological features and
stable involution over 5 years. The case also emphasizes that
de novo formation and spontaneous regression may share
underlying biological pathways related tovascular instability
and remodeling. Given the uncertain long-term natural
history and the possibility of late recurrence, extended
follow-up is warranted. Conservative management with
close imaging surveillance may be appropriate in select
minimally symptomatic patients, particularly when early
regression is documented.

Authors’ Contributions
M.S. is themain author of themanuscript. K.Y. contributed
as the supervisor and assisted with revisions. K.O., K.N.,
N.T., and A.M. served as advisors, while E.I. provided
guidance as an advisor and also supported the revisions.

Conflict of Interest
None declared.

References
1 Badhiwala JH, Farrokhyar F, Alhazzani W, et al. Surgical outcomes

and natural history of intramedullary spinal cord cavernous mal-
formations: a single-center series and meta-analysis of individual
patient data: clinic article. J Neurosurg Spine 2014;21(04):662–676

2 Gross BA, Du R, Popp AJ, Day AL. Intramedullary spinal cord
cavernous malformations. Neurosurg Focus 2010;29(03):E14

3 Ohnishi YI, Nakajima N, Takenaka T, et al. Conservative and
surgical management of spinal cord cavernous malformations.
World Neurosurg X 2019;5:100066

4 Kurokawa R, Endo T, Takami TInvestigators of Intramedullary
Spinal Cord Tumors in the Neurospinal Society of Japan. Accep-
tance of early surgery for treatment of spinal cord cavernous
malformation in contemporary Japan. Neurospine 2023;20(02):
587–594

5 Ren J, JiangN, Bian L, et al. Natural history of spinal cord cavernous
malformations: a multicenter cohort study. Neurosurgery 2022;
90(04):390–398

6 Clatterbuck RE, Moriarity JL, Elmaci I, Lee RR, Breiter SN, Riga-
monti D. Dynamic nature of cavernousmalformations: a prospec-
tivemagnetic resonance imaging studywith volumetric analysis. J
Neurosurg 2000;93(06):981–986

7 NoureldineMHA, Rasras S, Safari H, Sabahi M, Jallo GI, ArjipourM.
Spontaneous regression ofmultiple intracranial capillary heman-
giomas in a newborn-long-term follow-up and literature review.
Childs Nerv Syst 2021;37(10):3225–3234

8 Buis DR, van den Berg R, Lycklama G, van der Worp HB, Dirven
CMF, Vandertop WP. Spontaneous regression of brain arteriove-
nous malformations–a clinical study and a systematic review of
the literature. J Neurol 2004;251(11):1375–1382

9 Narayan P, Barrow DL. Intramedullary spinal cavernous malfor-
mation following spinal irradiation. Case report and reviewof the
literature. J Neurosurg 2003;98(1, Suppl):68–72

10 Graeni C, Stepper F, Sturzenegger M, et al. Inherited cavernous
malformations of the central nervous system: clinical and
genetic features in 19 Swiss families. Neurosurg Rev 2010;33
(01):47–51

11 Retta SF, Glading AJ. Oxidative stress and inflammation in
cerebral cavernous malformation disease pathogenesis: two
sides of the same coin. Int J Biochem Cell Biol 2016;81(Pt B):
254–270

12 Batra S, Lin D, Recinos PF, Zhang J, Rigamonti D. Cavernous
malformations: natural history, diagnosis and treatment. Nat
Rev Neurol 2009;5(12):659–670

13 Wan H, Brathwaite S, Ai J, Hynynen K, Macdonald RL. Role of
perivascular and meningeal macrophages in outcome following
experimental subarachnoid hemorrhage. J Cereb Blood Flow
Metab 2021;41(08):1842–1857

14 Khan MM, Belkhair S. Hemangioblastoma. In: StatPearls. Stat-
Pearls Publishing; 2025. Accessed April 16, 2025 at: http://www.
ncbi.nlm.nih.gov/books/NBK606126/

15 Hegde A, Mohan S, Tan KK, Lim CCT. Spinal cavernous malforma-
tions: magnetic resonance imaging and associated findings.
Singapore Med J 2012;53(09):582–586

16 Li J, He J, Lu S, Hui X, Chen H. Spinal hemangioblastoma arising
from cervical nerve root. Neurology 2020;95(17):791–792

Asian Journal of Neurosurgery © 2025. Asian Congress of Neurological Surgeons. All rights reserved.

Spontaneous Regression of De Novo Spinal Cavernous Malformation Saura et al.

http://www.ncbi.nlm.nih.gov/books/NBK606126/
http://www.ncbi.nlm.nih.gov/books/NBK606126/

