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Abstract

cavernous malformation with atypical radiological behavior.

misdiagnosis and inappropriate management.

Introduction: Cerebral cavernous malformations are low-flow vascular lesions that usually present with characteristic imaging findings. In certain
situations, however, atypical radiological features may be observed, leading to diagnostic challenges, particularly in emergency settings.

Case presentation: An 18-year-old male patient with a history of traumatic brain injury, in whom an intra- axial lesion located in the right temporal
lobe was incidentally identified during the initial imaging evaluation. Computed tomography demonstrated a heterogeneous, predominantly hyperdense
lesion with coarse calcifications, marked perilesional edema, and mass effect, resulting in initial diagnostic confusion. Subsequent magnetic resonance
imaging allowed definitive characterization, demonstrating blood products at different stages and a peripheral hemosiderin rim, consistent with a cerebral

Conclusion: Cerebral cavernous malformations may exhibit atypical imaging features that broaden the differential diagnosis, particularly on computed
tomography in emergency scenarios. Awareness of these presentations and appropriate use of magnetic resonance imaging are essential to avoid
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Introduction

Cerebral cavernous malformations, also known as cerebral
cavernomas, constitute a group of low-flow vascular malforma-
tions characterized by clusters of dilated vascular channels lined
by endothelium, lacking smooth muscle and without interposed
neural tissue between their walls. Salzman & Jhaveri [1], in the
fifth edition of Diagnostic Imaging: Brain, describe these lesions
as dynamic entities, susceptible to structural changes secondary
to repeated hemorrhagic episodes, which explains their morpho-
logical heterogeneity and their wide spectrum of imaging presen-
tations [1]. From an epidemiological perspective, several authors
have indicated that cerebral cavernous malformations represent
one of the most frequent intracranial vascular malformations,
with an estimated prevalence between 0.4 and 0.8% in the general
population. Flemming et al. [2], in a contemporary cohort, report
that a considerable number of these lesions are identified inciden-
tally between the fifth and sixth decades of life; Particularly with

the increasing use of brain magnetic resonance imaging, which
has significantly altered our understanding of their natural history
[2]. Similarly, Akers et al. [3] note that most cavernomas have a be-
nign clinical course, although a subgroup may be associated with
relevant neurological events, such as onset with epileptic seizures
or intracerebral hemorrhage [3]. Regarding their anatomical dis-
tribution, the literature agrees that the supratentorial location is
the most frequent, followed by the infratentorial region and, to a
lesser extent, the brainstem and spinal cord. Sandmann et al. [4]
describe that the lesion’s location directly influences the clinical
presentation, the risk of bleeding, and the functional prognosis,
which underscores the importance of accurate radiological char-
acterization [4].

From a genetic standpoint, cerebral cavernous malformations
can occur sporadically or in families. Akers et al. [3] and Rodemerk
et al [5] describe those hereditary forms are mainly associated
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with mutations in the CCM1 (KRIT1), CCM2, and CCM3 (PDCD10)
genes, which are transmitted in an autosomal dominant pattern
and are characterized by a greater tendency toward multiple le-
sions and a more complex clinical course [3,5]. These findings
have allowed for a better understanding of the pathophysiologi-
cal mechanisms involved, including inflammatory processes and
alterations in the stability of the blood-brain barrier. The clinical
presentation of cerebral cavernomas is heterogeneous. Morrison
et al. [6] note that the most frequent manifestations include epi-
leptic seizures, focal neurological deficits, and headache, while in-
tracerebral hemorrhage represents a less common but potentially
serious complication [6]. In contrast, a significant proportion of
patients remain asymptomatic for long periods, reinforcing the
role of imaging as a fundamental tool for their detection and mon-
itoring.

In the field of radiology, magnetic resonance imaging (MRI) is
considered the method of choice for the diagnosis of cerebral cav-
ernous malformations. Arkoudis et al. [7] describe that suscepti-
bility-sensitive MRI techniques, such as GRE and SWI, allow for the
highly sensitive identification of the blood degradation products
characteristic of these lesions, in addition to facilitating the detec-
tion of associated developmental venous anomalies, providing a
significant diagnostic advantage over other imaging modalities
[7]. Similarly, Cogswell et al. [8] highlight the value of advanced
techniques, including high-field magnetic resonance imaging, for
detecting small lesions and providing detailed characterization of
the surrounding parenchyma [8,9].

However, recent literature has shown that not all cerebral cav-
ernous malformations present with classic radiological features.

Demir et al. [10] and Xiao et al. [11] describe that certain vari-
ants, such as giant cavernomas, lesions with a cystic pattern, deep
locations, or those associated with acute hemorrhage, can mimic
other intracranial entities, including intra-axial tumors, arteriove-
nous malformations, or spontaneous hematomas [10,11]. These
atypical presentations pose a significant diagnostic challenge, par-
ticularly in the context of daily radiological practice.

In this context, Arkoudis et al. [12] emphasize the importance
of identifying the association between cerebral cavernomas and
developmental venous anomalies, given that their accurate rec-
ognition has diagnostic, therapeutic, and prognostic implications
[12]. Similarly, Rauschenbach et al. [13] point out that the correct
selection of magnetic resonance imaging sequences can optimize
the detection of these associations without the need for routine
intravenous contrast [13]. Finally, recent studies have explored
the use of emerging tools, such as quantitative image analysis and
artificial intelligence-based algorithms, to improve the differenti-
ation between cerebral cavernomas and other causes of intrace-
rebral hemorrhage. Chen et al. [14] and Kim et al. [15] describe
promising results in this area, particularly in cases with atypical
radiological presentations, reinforcing the need for a comprehen-
sive and contextualized radiological interpretation [14,15]. The
current evidence shows that, while cerebral cavernous malforma-
tions often present with characteristic radiological findings, there
are variants that can lead to diagnostic confusion. In this context,
the correct interpretation of imaging studies is essential, and case
reports continue to play a relevant role in expanding the known
spectrum of presentation and strengthening the radiologist’s di-
agnostic judgment [16-22].

Figure 1: Computed tomography in sagittal reconstruction and section, simple phase (A) and contrasted (B), shows in the right temporal
lobe a spherical, hyperdense lesion with thick internal calcifications, which does not enhance with contrast medium.
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Clinical case presentation

An 18-year-old male with mild traumatic brain injury, neu-
rologically intact upon arrival and with no significant medical
history, presented an incidental finding during initial imaging
studies of an intra-axial lesion located in the right temporal lobe,

with atypical radiological characteristics, including heterogeneity,
coarse calcifications, and perilesional edema (Figure 1). In the ini-
tial clinical context, these findings generated diagnostic confusion,
raising the need to establish a precise differential diagnosis from
other intra-axial entities, such as vascular or tumorous lesions, so
brain magnetic resonance imaging was performed (Figure 2).

Figure 2: Magnetic resonance imaging in axial T1 and T2 weighted images without contrast (A and B), sagittal T1 with gadolinium (C),
axial and axial T2* (D), lesion with different behavior, heterogeneous appearance with diffuse intense areas on T1, slow and gradual
enhancement with gadolinium and hypointense. Left temporal arachnoid cyst.

Discussion

The atypical radiological presentation of the cerebral cav-
ernoma in this case poses a diagnostic challenge, particularly in
emergency settings, where incorrect interpretation can lead to
inappropriate therapeutic decisions. Therefore, the need arises
to describe and analyze the imaging characteristics that allowed
differentiation of this lesion from other intracranial pathologies,
contributing to a more accurate diagnostic approach. Cerebral
cavernous malformations have been widely described as low-flow
vascular lesions with relatively well-defined radiological char-
acteristics, particularly in magnetic resonance imaging studies.
However, contemporary literature recognizes that their spectrum
of presentation is considerably broader, and that certain variants
can lose their classic appearance, generating significant diagnostic
challenges in daily clinical practice, especially in emergency set-
tings [10,11]. Several authors have indicated that factors such as
lesion size, internal heterogeneity, and the presence of acute or
subacute hemorrhagic changes can significantly modify the radio-
logical appearance of cerebral cavernomas, particularly on com-
puted tomography. In this context, large cavernomas, including

so-called giant cavernomas, can mimic intra-axial neoplastic le-
sions or primary intraparenchymal hemorrhages, due to their hy-
perdensity, mass effect and associated perilesional edema [18,19].

In the case presented, the atypical radiological features are ex-
plained by the simultaneous convergence of multiple factors pre-
viously described in the literature: supratentorial location in the
temporal lobe, large size, intralesional heterogeneity, presence of
coarse calcifications, significant perilesional edema, and inciden-
tal finding in the context of head trauma. This combination led to
initial diagnostic confusion with intraparenchymal hemorrhage, a
situation previously described by Demir et al. [10] and Xiao et al.
[11] who emphasize that simple computed tomography may be
insufficient to differentiate these entities in acute phases [10,11].
Magnetic resonance imaging played a determining role in the
definitive characterization of the lesion. Magnetic susceptibility
sequences allowed the identification of blood degradation prod-
ucts and the characteristic peripheral hemosiderin rim, findings
considered fundamental for the diagnosis of cerebral cavernomas,
even in atypical presentations [7,12,13].
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These elements are consistent with those described by Ark-
oudis et al. [12] Rauschenbach et al. [13] emphasize that the ap-
propriate selection of sequences can prevent diagnostic errors
and inappropriate therapeutic approaches [12,13]. Likewise, re-
cent studies have explored persistent diagnostic limitations even
with the use of advanced image analysis tools and artificial intel-
ligence-based algorithms, particularly in differentiating between
primary intraparenchymal hemorrhage and cavernomas with re-
cent bleeding. Chen et al. [14] and Kim et al. [15] point out that,
despite technological advances, comprehensive and contextual-
ized radiological interpretation remains essential for achieving a
correct diagnosis [14,15].

The relevance of this case lies not in an isolated finding, but
in the simultaneous coexistence of multiple atypical radiologi-
cal features that, together, led to a clinically plausible diagnostic
confusion. This scenario reinforces the value of case reports as a
tool to broaden the known spectrum of presentation of cerebral
cavernous malformations and strengthen the radiologist’s diag-
nostic judgment, particularly in young patients and in complex
clinical contexts [16-22]. Based on the above, we present the case
of a young, previously healthy patient in whom the finding of an
intra-axial lesion with atypical characteristics in initial imaging
studies represented a significant diagnostic challenge from a ra-
diological point of view, prompting the performance of comple-
mentary studies for its proper characterization.

Conclusion

Recognizing the atypical radiological features of cerebral cav-
ernomas is essential to avoid misdiagnoses and inappropriate
therapeutic decisions, particularly when their presentation devi-
ates from the classic pattern and mimics other intracranial enti-
ties. This case highlights the importance of careful and contextual-
ized interpretation of imaging studies, as well as the appropriate
use of magnetic resonance imaging, to achieve an accurate diag-
nostic approach in complex and urgent clinical scenarios.
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