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Cranial vault cavernous angioma. Case report and a short review
Angioma cavernoso de la calota craneana. Caso clínico y breve reseña
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ABSTRACT
Introduction: Cavernous angiomas are relatively common lesions at the bone level, but few cases of this type of lesion have been reported 
in the cranial vault. Clinical case: A 45-year-old man consulted for cranial pain. On palpation, he noticed a lump in the left parietal 
region. A CT scan of the skull was performed, which showed a lytic lesion at the parietal level. MRI study was performed and resection 
was proposed, with the diagnosis of “Skull lytic lesion”. Complete resection of the lesion was performed with bone margin and the 
bone defect was replaced with acrylic. The result of the pathological anatomy showed a bony cavernoma. Discussion and conclusions: 
Cavernomas are very rare lesions at the level of cranial bones. Only 7 cases have been reported in the Latin American literature and less 
than 300 in the world literature. Diagnosis of these lesions is difficult, since lytic lesions of another origin are more frequent. Differential 
diagnoses include metastasis, lymphoma, aneurysmal bone cyst, sarcomas, intraosseous meningiomas, or dermoid tumors. The ideal 
treatment is surgery with margin, although in cases of very large or unresectable lesions, pre-surgical embolization and radiotherapy 
may be considered.
Keywords: cavernous angioma; cranial bone tumor; neurosurgery; cranial vault tumor.

RESUMEN
Introducción: Los angiomas cavernosos son lesiones relativamente frecuentes a nivel óseo, pero se han reportado pocos casos de este 
tipo de lesiones en la calota craneana. Caso clínico: Se trata de un varon de 45 años que consultó por dolor craneano. A la palpación, 
notó una tumoración en la región parietal izquierda. Se realizó TC de cráneo que evidenció una lesión de tipo lítico a nivel parietal. 
Se completó su estudio con IRM y se planteó resección de la misma con el planteo potencial de lesión de tipo metastásico, por su patrón 
lítico en imagen. Se hizo resección completa de la lesión con margen óseo y se sustituyó el defecto óseo con plaqueta de acrilico. El 
resultado de la anatomía patológica evidenció un cavernoma óseo. Discusión y conclusiones: Los cavernomas son lesiones muy poco 
frecuentes a nivel de huesos craneanos. Se han reportado únicamente 7 casos en la literatura latinoamericana y menos de 300 en la 
literatura mundial. Son lesiones de diagnóstico de descarte, ya que lo habitual es que se planteen lesiones líticas de otro origen. Entre 
los diagnósticos diferenciales se plantean metástasis, linfoma, quiste óseo aneurismático, sarcomas, meningiomas intraóseos o tumores 
dermoides. El tratamiento ideal es la cirugía resectiva con margen, aunque en casos de lesiones muy voluminosas o irresecables, puede 
plantearse la embolización prequirúrgica y la radioterapia.
Palabras clave: angioma cavernoso; tumor óseo craneano; neurocirugía; tumor de calota craneana.

This is an Open Access article distributed under the terms of the Creative Commons Attribution license (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, 
and reproduction in any medium, provided the original work is properly cited.

1Departamento de Neurocirugía, Hospital de Clinicas de Montevideo, Uruguay.
2Medicare, Montevideo, Uruguay.
3Centro de Alta Tecnología, Mutualista Círculo Católico, Montevideo, Uruguay.
4 Departamento de Patología, Hospital de Clinicas de Montevideo, Uruguay.

Received May 16, 2025 
Accepted May 19, 2025

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-6916-4738
https://orcid.org/0000-0002-9613-4868
https://orcid.org/0000-0001-9188-7994
https://orcid.org/0009-0009-2254-8070
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Martínez F et al. - Cranial vault cavernous angioma. Case report and a short review

2

Case Report

L. Neuro. 2 (1):e2025040809, 1-9, 2025
https://doi.org/10.65571/3086-0725.2025040809

1 INTRODUCTION

Cavernous angiomas (CA) are common vascular malformations 

that can affect various organs, including the bone.

Bone CA are relatively rare (representing 0.7 to 1% of bone 

tumors) and those of cranial location are very rare, about 125 

cases was reported until the year 20001-7.

Therefore, these are rare tumors in this location, being located with 

a much higher incidence in the vault than the base of the skull2.

The authors report a case of parietal cavernous angioma in an 

adult and review the topic.

Clinical case

A 45-year-old man consulted for headache. The pain was intense, 
with a nocturnal component, which woke him up at night.

On examination, he presented a small lump in the right parietal 
region. It was soft and painful at touch.

The rest of the exam was normal.

Computed tomography (CT) of the skull with 3D reconstructions 
showed a focal lytic lesion at the parietal level on the left side, 
with involvement of both cortical, well defined and without 
neighboring periosteal reaction.

It has a central component of soft tissue density without clear 
intracranial extension in this technique (Figure 1)

Figure 1. Computed tomography. It can be seen a lytic lesion at the left parietal level with involvement of both cortical (arrows). (A) 
and (B) images in the axial and sagittal planes, respectively, with bone density window; (C) and (D) 3D reconstructions in volume 

rendering, back views and side poster mode respectively.
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The MRI study confirms the presence of the lesion already 
observed in CT. It is a lesion with a high signal in T2 and isointense 
in T1, with intense post-contrast enhancement. In the post-
contrast sequence, the presence of dural thickening underlying 
the lesion is verified (Figure 2).

Surgery of the lesion was performed with diagnostic objective. 
The patient reported that in the evolution, he noticed a decrease 
in palpable mass. Due to this clinical fact, it was suggested that 
it was an eosinophilic granuloma.

The approach was planned by palpation of the lesion and 
anatomical repairs (location of the lesion relating to the lambdoid 
suture). The lesion was recognized and completely resected with 
margin, repairing the bone defect with surgical acrylic. The 
evolution was very good, without incidents.

The pathological examination at the macroscopic level 
(Figure 3A) revealed a relatively well-circumscribed, brownish 
lesion measuring 11 × 10 mm, involving the diploe and both 
cortical tables. Histologically, there was evidence of cavernous 
capillary vessels with interconnected labyrinthine spaces, without 
cytological atypia (Figure 3B). These findings were accompanied 
by secondary changes, including a chronic inflammatory infiltrate 
and fibrosis (Figure  3D), xanthomatous transformation with 
foamy macrophages (Figure 3C), and a peripheral osteoblastic 
reaction (Figure 3E). Immunohistochemical analysis demonstrated 
positivity for CD34 (Figure 3F) and podoplanin in the vascular 
component, with no aberrant expression of histiocytic markers 
(CD1a, CD207, S100, BRAF V600E) in the foamy macrophage 
population. Additionally, the lymphoplasmacytic population 
displayed a reactive pattern, as evidenced by staining for CD20, 
CD3, CD138, kappa, lambda, and IgG4.

Figure 2. Magnetic Resonance Imaging. Lytic lesion (arrows) at the left parietal level with a high signal in T2 (A) and in FLAIR (B), 
in T1 (C) isointense with intense enhancement in post-contrast T1 (D). In the post-contrast sequence, dural thickening is evidenced 

below the lesion with a sign of the “dural tail” (D-dotted arrows).
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2 DISCUSSION

The first case reported in the Anglo-Saxon literature of cavernous 
angioma at the level of the skull bones was carried out by Joseph 
Toynbee in 18456-9.

In this brief report, the author describes a postmortem case of a 
large parietal cavernous angioma in a 19-year-old patient.

CA at the level of the bones of the skull are very rare tumors.

3 EPIDEMIOLOGY

Cavernous angiomas are common tumors at the bone level, 
representing up to 1% of them10,11. They predominate frankly at 

the spinal level, being very rare at the cranial level, where they 
represent between 0.2 and 1% of cranial bone tumors10-21.

Curcio et al.11 in a systematic review found 151 cases published 
between 1945 and August 2022, marking their rarity.

They can occur at any age, but their appearance predominates 
between the second and fourth decades1,11-13. In a meta-analysis 
about 77 cases, the average age of presentation was 32.7 years2. 
Paediatric cases are less than 10% of the total10,14,15.

They are more frequent in females with a predominance that 
varies between 1.4/1, 2/1, 3/1 or 4/11,2,4,6,7,15,16. A report from the 
1970s on 25 cases showed a male predominance in a 2:1 ratio9.

Characteristically, they are single lesions, although there are 
some reports that in 5.3 to 15% of cases can be seen multiple 
lesions1,11,17-21. Xu et al.22 reports only 10 articles about multiple CA.

Figure 3. Pathological anatomy (description in the text). (A) Macroscopy; (B-E) H&E; (F) Immunohistochemistry.
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The vast majority are focal, with very few cases of diffuse or 
invasive angiomas being described19.

Of the cranial cavernous angiomas, the vast majority are located 
in the skull, with a ratio of 10:1 related to those located at the 
base of the skull2. They can occur in any bone of the skull, being 
more frequent at the frontal and parietal level1,2,13,16,17,19. Then 
follows in frequency the temporal bone and they are very rare at 
the occipital level4,6. Yang6 reports that out of 93 reported cases, 
44.1% were located in the frontal, 12.9% in temporal and parietal, 
respectively, 11.8% at the occipital level and 5.4% at the skull 
base. They are described in other topographies but very rare: 
sphenoid bone, zygoma, ethmoids, clivus and orbital rim6,16,21.

Most reports of cranial cavernous angiomas come from Europe, 
USA, and East Asia, although this does not necessarily show a 
higher incidence but simply the greater interest in reporting the 
cases found17,19.

Likewise, the bibliographic search in Anglo-Saxon databases 
(Pubmed) also imposes a bias on the articles consulted.

We performed a search in Latin databases (Lilacs, Scielo) using 
Deepseek AI, between 1990 and 2025, finding only 7 cases of 
cavernous angiomas of the cranial vault (Table 1).

Origin and development

The origin of the CA remains unclear, but cavernomas of this 
topography develop from pathological vessels of the diploic 
space and receive arterioles from branches of the external 
carotid: superficial temporal and middle meningeal arteries, 
mainly11,22-29. Some researchers have proposed that it may be a 
hereditary disease, associated with a mutation in the KRIT1/
CCM1 gene, which encodes a protein that affects the structure and 
function of endothelial cells and correlates with their pathogenic 
mechanisms17. This gene guides the normal development of 
vessels and its alteration may be at the base of the abnormal 
development of cavernomas, as it affects the adhesion and 
migration of vascular cells29. However, it is not clear that there 
is a specific genetic alteration in cranial cavernomas.

Recent studies show that head trauma and ionizing radiation - 
particularly stereotactic radiosurgery treatment for brain tumors - 
may be linked to the development of cavernous angiomas7. All these 
factors are associated with endothelial proliferation, so it can play 
a role in the development of these malformations. Subsequently, 
its slow and progressive growth is due to intralesional bleeding.

It is interesting that pediatric cases are very rare and even less 
frequent in children under one year of age. The skull of children 
does not have a significant diploic space until 30 months of age, 

Table 1. Cranial vault cavernous angiomas published between 1990-2025 in Latin American databases. The search was made 
using Deepseek AI

Title Journal Year Country Database/DOI
Hemangioma cavernoso de calota craniana: 

relato de caso
Revista Brasileira de 

Neurocirurgia
2015 Brasil SciELO

Cavernous hemangioma of the skull: A case 
report and literature review

Cirugía y Cirujanos 
(SciELO México)

2018 México SciELO

Hemangioma cavernoso óseo en cráneo: 
diagnóstico por imágenes

Revista Argentina de 
Radiología

2012 Argentina LILACS

Hemangioma cavernoso de calota: 
presentación atípica en un adulto mayor

Revista Chilena de 
Neurocirugía

2020 Chile SciELO

Tumores vasculares de cráneo: serie de 
casos en un hospital de referencia

Revista Colombiana de 
Cancerología

2019 Colombia LILACS

Cavernous hemangioma of the skull: Surgical 
management and review

Brazilian Neurosurgery 
(SciELO)

2021 Brasil DOI

Hemangioma cavernoso primario de hueso 
parietal: reporte de caso

Neurocirugía (Perú) 2017 Perú LILACS
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so the alteration in these cases could begin in the intrauterine 
period in some patients and in early childhood in others29.

Pathology

Hemangiomas are benign vascular tumors composed of blood 
vessels30. Macroscopically, they typically present as well-
circumscribed, reddish-brown lesions within the bone, although 
they may sometimes induce inflammatory changes and sclerosis, 
rendering them less conspicuous. Histologically, they consist of 
aggregates of thin-walled blood vessels, with lumens that may 
be dilated and anastomosing (cavernous hemangiomas) or small 
and capillary-like (capillary hemangiomas)31. The endothelial 
cells are arranged in a single layer, lacking cytological atypia, 
proliferative activity, or necrosis32. Secondary changes such as 
hemorrhage, chronic xanthomatous inflammatory infiltrates, or 
reactive endothelial proliferations due to recanalization are not 
uncommon, potentially complicating the diagnosis. In such cases, 
immunohistochemical studies can aid in excluding lymphoid, 
meningothelial, or histiocytic neoplasms33.

Clinical presentation

The clinical presentation of cranial cavernous angiomas is usually a 
palpable mass, which slowly increases in size, producing aesthetic 
defects1,4,11,34-36. Growth can occur in months or years.

They can cause diffuse (headache) or local pain, although they 
can also grow without causing any pain or discomfort11,29,35. 
Exceptionally, they cause neurological deficit due to compressive 
effect when they have a very voluminous intracranial growth6. 
Mild changes in color have been described in some patients in 
the skin above the tumor, which is red or purplish7,9

Therefore, its clinical presentation is nonspecific.

In our case, the patient’s report of very slow increase in size of 
the lesion with subsequent partial regression was striking.

4 IMAGING

Imaging studies are essential in the evaluation of cranial vault 
lesions, with CT and MRI being complementary techniques due 
to their different contributions.

In the case of a focal lesion of the cranial vault, the differential 
diagnoses are multiple and, in many cases, complex.

To make an adequate differential diagnosis, it is essential to take 
into consideration different specific findings about the lesion: 
location and extension, relationship with the sutures, whether 
it is solitary or multiple, specific characteristics (lytic, blastic 
or mixed), periosteal reaction, associated dural involvement, 
among others37.

Although these various signs are important, they allow us to 
establish patterns of aggressiveness, but in many cases they do not 
allow us to differentiate between benign or malignant lesions37.

CA are incidentally diagnosed in most cases when an imaging 
study is performed, usually to unrelated symptoms38.

They are solitary, focal, usually well-defined, intradiploic, 
expansive lesions, and can variably affect both cortical tables of 
the cranial vault depending on their size.

Involvement of the internal table may be associated with dural 
involvement, with thickening of this layer of variable extension and 
which translates as a focal area of dural enhancement underlying 
the lesion - like a “dural tail” sign.

In CT, as in conventional radiology studies, CAs are usually seen 
as hypodense, radiolucent lesions, which configure the classic 
lytic pattern, with an expansive growth pattern37.

In MRI, the most frequent findings are the combination of 
low-signal and high-T1 foci, due to the combination of fat and 
lesional tissue, high T2 signal, and heterogeneous enhancement 
with contrast medium39,40.

The signs of “honeycomb” and “sunrays” have been described 
by the appearance of the central sector of the lesion as a typical 
finding when dealing with bulky lesions, although this finding 
is not pathognomonic41.

Differential imaging diagnoses are diverse and include other 
lesions that present with a lytic pattern.
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The most relevant of these diagnoses in an adult patient is the 
possibility of lytic bone metastasis, especially due to the prognostic 
and therapeutic implications.

Lytic bone metastases are the most frequent and their appearance 
may be identical to CAs, although their pattern of involvement 
is usually more destructive and the usual presence of multiple 
synchronous lesions.

5 DIFFERENTIAL DIAGNOSES

As we have seen, the clinical and imaging presentation of this 
type of lesion can take two forms: a circumscribed and solitary 
expansive intradiploic cranial lesion or a lytic form.

The differential diagnosis by imaging is very varied and depends on 
whether we are dealing with a patient of pediatric age or an adult42.

In adult patients, lytic lesions may correspond to: multiple 
myeloma, Langerhans cell histiocytosis, inclusion cysts, Paget’s 
disease, lesions related to hyperparathyroidism, among others42.

It is important to remember the possibility of normal images of 
the shell (variants of normality) that can simulate a lytic lesion 
such as parietal foramina or focal defects related to birth trauma.

Other less common lesions include: osteoid osteoma, 
aneurysmal bone cyst, giant cell tumor, fibrous dysplasia, 
osteogenic sarcomas, intraosseous meningiomas, lymphoma, 
hemangioendothelioma, dermoid tumor, intradiploic hematoma, 
or calcified cephalohematoma, in pediatric cases11,12,15-17,29,42,43.

The clinical difference between these lesions is not always simple 
and lies mainly in the analysis of the images, although there are 
no absolutely specific findings that allow an accurate diagnosis 
to be made.

In Table 2 the differential imaging characteristics of some of the 
lesions described are summarized.

6 TREATMENT

According to Heckl17, the first attempt to resect a cranial cavernous 
angioma was made by Ehrmann in 1847, but the patient died 
postoperatively. The first successful resection was performed 

Table 2. Diferential diagnosis of some skull tumors.

Type of lession Clinical features Imaging Treatment
Dermoid cyst Mass effect, Painless MRI: hypointense on T1, 

Hyperintense in T2 and DWI
Surgical excision

Metastases Asymptomatic, mass fast 
growing

CT: Osteolytic lessions. Surgical excision RTP
MRI: Inespecific pattern, ring 

enhancement
Low grade 

hemangioendothelioma
Local pain and rapidly 

worsening
MRI: hypointense on 

T1 and hyperintense on T2. 
Heterogeneous enhancement

Surgery, eventually radiation.
Only radiation of surgery is 

not possible
Cephalocele Ocurr in newborn Bony defect with tissue 

herniation
Surgery

Intraosseous arachnoid cyst asymptomatic MRI: CSF signal Surgery if aesthetic 
deformation

Cavernous angioma Pain and mass efect MRI: mixed low and high 
signal on T1, high signal 
on T2. Heterogeneous 

enhancement.

Surgery if symptomatic

CSF: Cerebrospinal fluid, RTP: radiotherapy.
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by Pilcher in 1894, who performed the piecemeal resection of a 
cranial cavernoma, while Cushing in 1923 reported the first en 
bloc resection of a lesion of this type9,17.

The ideal treatment for these lesions is complete resection with 
healthy bone margins6,7,41. This ensures a high rate of healing and 
also reduces the risk of intraoperative bleeding11. Recurrence is 
very rare if it is resected with a good bone margin (0.5-1cm).

A detail to take into account is that there may be significant 
bleeding from dural vessels when the lesion is very bulky or 
when it alters the internal bone table42,43.

There are reports of treatment of cavernomas with curettage, but 
it has the risk of bleeding and recurrence9,17,22.

Radiation therapy has been used as an option in incomplete 
resections or recurrences11. It can limit the growth of the lesion 
but does not manage to heal them and therefore, it could be used 
in some very selected cases of extensive angiomas or “infiltrating” 
close to vascular structures6,29,44.

Preoperative embolization is also described in selected cases 
that are very large, invasive, or in which resection was attempted 
and could not be performed due to heavy bleeding, with the aim 
of reducing intraoperative bleeding17,29,43. Before embolization 
availability, cases of ligation of the external carotid artery to 
reduce intraoperative bleeding have been described9.
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