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GIANT CAVERNOUS MALFORMATION  
WITH UNUSUALLY AGGRESSIVE CLINICAL COURSE:  
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SUMMARY – Giant cavernomas (GC) are rare lesions, with less than 50 cases reported so far. 
Clinical presentation usually involves epileptic seizures and less typically focal neurological deficit, due 
to repeated hemorrhages and GC mass effect and consequentially increased intracranial pressure. 
Although individual cases have been reported, due to the rarity and variable imaging appearance, GCs 
are usually not considered in the differential diagnosis of large hemorrhagic lesions, especially when 
significant mass effect is present. A 17-year-old boy presented due to severe headache, right-sided 
weakness, and slurred speech. Symptoms started three days before with occasional headaches, which 
intensified gradually. Emergency computed tomography revealed a left frontal massive heterogeneous 
lesion. Soon after, right-sided hemiparesis and speech impairment progressed, and the patient became 
drowsy with the slightly dilated left pupil. Emergency surgery was performed, and the lobed grayish 
lesion was entirely removed. Based on the macroscopic appearance, the surgeon assumed it was a me-
tastasis of melanoma. Histopathologic analysis result was cavernoma. GC should be considered as an 
option in hemorrhagic lesions, especially in the young age population. Emergency surgery for mass 
lesions is not uncommon in neurosurgery; however, bleeding cavernomas are usually planned for elec-
tive surgery due to the specific approach and complications.
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Introduction

Cavernomas (cavernous angiomas, hemangiomas) 
are benign, clearly defined, angiographically occult 
vascular malformations of the central nervous system, 
which are composed of vascular channels lined by one-

layer endothelium separated by matrix made of col-
lagenous tissue and smooth muscles1-3. Their preva-
lence ranges from 0.5% to 1% in the general popula-
tion, and they account for 5%-15% of all intracranial 
vascular malformations3-10. They can be from a few 
millimeters to a few centimeters in size, usually small-
er than 3 cm. The average diameter is about 1.5 
cm1,3,6,10-13. Multiple cavernomas can occur, and they 
are usually familial14.

Giant cavernomas (GCs) are rare lesions, with less 
than 50 cases reported so far15. There is no strict con-
sensus on the size threshold for a cavernoma to be 
considered giant, but typical margin has been defined 
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by Lawton et al. at a diameter greater than 60 mm16. 
The mechanism of GC growth remains uncertain, al-
though a combination of rebleeding and consequential 
reorganization processes is considered2. GCs are usu-
ally intra-axial lesions, although some cases were re-
lated to the meninges2,3,7-9. Familial form of GCs has 
not been reported6.

Usually cavernomas present with epileptic seizures 
between the second and fourth decade of life, with re-
peated hemorrhages, and less typically with focal neu-
rological deficit6,16. Rarely, cavernomas may be fatal 
due to the mass effect or hemorrhage in the eloquent 
area or brainstem. GCs usually act as mass lesions with 
signs of increased intracranial pressure (ICP)17. Al-
though individual cases have been reported, due to the 
rarity and variable imaging appearance, GCs are usu-
ally not considered in the differential diagnosis of large 
hemorrhagic lesions, especially when significant mass 
effect is present6,11. This is the exact situation where our 
report of ‘bleeding metastasis’ with rapid neurological 
deterioration begins.

Case Report

A 17-year-old boy presented to the Emergency 
Centre of the Clinical Centre of Serbia due to severe 
headache, right-sided weakness, and slurred speech. 
The symptoms emerged three days before with occa-
sional headache, which intensified gradually. Upon 
admission, the patient was slightly dysphasic, with 
right-sided central type facial nerve paresis, and mild 
brachiocephalic right hemiparesis.

Emergency computerized tomography (CT) re-
vealed a left frontal massive heterogeneous intra-axial 
expansive lesion with signs of intralesional hemor-
rhage and striking perifocal edema, leading to incipi-
ent subfalcine herniation (Fig. 1).

Initial antiedematous therapy was started, and the 
patient was admitted to the ward, as his condition was 
stable with no signs of neurological worsening, for  
the scheduled surgery. Magnetic resonance imaging 
(MRI) scan was planned.

In a little while, the patient deteriorated, right-sid-
ed hemiparesis and speech impairment progressed, 
and the patient became somnolent with the slightly 
dilated left pupil. Emergency CT with angiography 
showed the signs of repeated intralesional hemorrhage 
with further perifocal edema spread and severe com-
pressive effect (Fig. 2).

Fig. 1. Initial computed tomography scan: a 
heterogeneous, mostly hyperdense lesion in the left frontal 
region with a significant mass effect and midline shift.

Fig. 2. Follow-up computed tomography scan after 
deterioration: enlargement of the hyperdense lesion  
with enlarged zone of edema and midline shift.

Computed tomography angiography revealed no 
finding that could indicate the existence of vascular 
pathology (Fig. 3).

Emergency surgery was performed and the lobed 
grayish lesion was entirely removed through the trans-
cortical approach. Based on the macroscopic appear-
ance, the surgeon assumed it was a metastasis of mela-
noma.

The patient was fully restituted and the postopera-
tive course was uneventful. Follow-up CT revealed the 
expected postoperative changes with complete lesion 
removal (Fig. 4).

Histopathologic analysis showed dilated, thin-
walled vascular spaces with intervening brain tissue 
showing edema, reactive gliosis and groups of hemo-
siderin-laden macrophages, so the final result was cav-
ernoma (Fig. 5).
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Discussion

This case is unique for the unusual (seizure-less) 
clinical presentation, rapid deterioration and typical 
intra-tumor hemorrhage appearance on CT, as well as 
for the emergency surgical treatment, which is rarely 
needed in cavernoma cases, especially the giant ones.

Although bleeding from a cavernoma is expected 
in the third and fourth decades of life, bleeding in GCs 
is more likely to occur in small children5,10,11, as well as 
at the age similar to our patient15. Localization was 
typical, as the majority of GCs found in the literature 
were located in the frontoparietal region3,6.

The clinical course in this case was quite untypical 
because mild symptoms had lasted for only three days 

before admission. It is uncommon that a lesion that 
big in size did not cause any symptoms for a long time; 
the more so, the patient did not have any epileptic sei-
zures, which is also uncommon for GC cases1,3,6. Focal 
symptoms usually are not related to GCs and bleeding, 
but rather to a tumor or stroke. On the other hand, 
around 20% of GCs will present with a focal deficit15.

Rapid deterioration in our patient could be easily 
explained by massive bleeding inside GC after histo-
pathologic confirmation, but intratumoral hemorrhage 
is by far more common in clinical practice and a typi-
cal pitfall in cases alike6,7,11.

While the common size cavernomas do not present 
a diagnostic dilemma2,6,18, GCs can have very hetero-
geneous CT presentation19. Therefore, distinguishing 
GC is quite challenging9. CT appearance of GC in our 
case was a hemorrhagic hyperdense lesion with mass 
effect and perifocal edema, which is usual but not spe-
cific for GC, and much more frequently seen in tu-
mors3,6,9,19. Misdiagnosing a GC as oligodendroglioma 
due to post-hemorrhagic calcifications, as anaplastic or 
pilocytic astrocytoma due to the isodense appearance 
with poor contrast enhancement, as ependymoma or 
even metastatic melanoma with intratumoral hemor-
rhage has been reported3,5. Other vascular malforma-
tions, as well as some infectious diseases, inflammatory 
nodules or granulomas have also been considered12,17. 
Rarely, a GC might present with indistinct margins 
and mimic glioma13.

Fig. 3. Computed tomography angiography: vascularized 
lesion with no signs of any vascular malformations.

Fig. 4. Postoperative computed tomography scan: 
completely removed lesion with a significant midline shift 
reduction.

Fig. 5. The image shows dilated, thin-walled vascular 
spaces with intervening brain tissue showing edema, 
reactive gliosis and groups of hemosiderin-laden 
macrophages.
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Computed tomography angiography was not help-
ful either, as cavernomas are angiographically occult 
lesions2,3. In case of bleeding GCs, imaging shows a 
nonspecific finding of the hypervascularized lesion. 
Digital subtraction angiography was not planned, and 
it is also considered redundant in these cases9,20.

Typical MRI finding with hyperintensity on T1-
weighted images and heterogeneous cystic appearance 
with multiple hemosiderin rings on T2-weighted im-
ages is quite specific, and might be helpful in unclear 
cases15,19. Extra-axial GCs may be misunderstood as 
meningiomas, even on MRI due to similar character-
istics8,9. Spectroscopy may provide additional details 
for distinguishing cavernomas in these cases19. Al-
though MRI could have corrected our false impres-
sion, due to the patient’s rapid worsening, emergency 
surgery was performed based on the CT finding.

Complete or gross total resection is the surgical 
principle in the treatment of GCs (as it is for the other 
tumors we suspected) if it is possible due to localiza-
tion or association with a venous anomaly2,3,6. Besides 
the mass effect, indications for surgery are recurrent 
hemorrhages, drug-resistant epileptic seizures, and fo-
cal or progressive neurological deficit3,5,11,15. Emergen-
cy surgery is usually not indicated in order to avoid the 
possible intraoperative complications. This is achieved 
through detailed preoperative evaluation, which allows 
for the use of the dissection plane to avoid rebleeding, 
the finding of large feeders to prevent intraoperative 
hemorrhage, and preservation of the associated venous 
anomaly to prevent venous infarction21,22.

Although it is a rationale that GCs are associated 
with a worse prognosis, the location of cavernoma is 
more important than their size11,23. The overall out-
come is usually excellent, especially if seizure control is 
achieved3,7. If seizures persist postoperatively, the out-
come is considered less good.

Conclusion

Emergency surgery for mass lesions is not uncom-
mon in neurosurgery, however, bleeding cavernomas 
are usually planned for elective surgery due to the spe-
cific surgical treatment timing and approach, as well as 
due to the possible intraoperative bleeding and/or as-
sociated anomalies that may sometimes turn out diffi-
cult to control.

Although our case went relatively straight-forward 
regardless of insufficient preparation, GCs have to be 

considered as an option, especially in the young age 
population, demanding careful preoperative planning, 
as their treatment might turn out to be more compli-
cated than expected.
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Sažetak

DIVOVSKA KAVERNOZNA MALFORMACIJA S NEUOBIČAJENO AGRESIVNIM  
KLINIČKIM TIJEKOM: PRIKAZ SLUČAJA

J. Grujić, V. Jovanović, G. Tasić, A. Savić, A. Stojiljković, S. Matić, M. Lepić, K. Rotim i L. Rasulić

Divovski kavernomi (DK) su rijetke lezije s manje od 50 dosad opisanih slučajeva. Uobičajena simptomatologija su epi-
leptični napadaji, a rjeđe se manifestiraju žarišnim neurološkim deficitom koji je uzrokovan ponavljanim hemoragijama i 
posljedičnim povećanjem intrakranijskog tlaka. Iako su objavljeni pojedini slučajevi, zbog rijetke pojavnosti i raznovrsne 
radiološke prezentacije DK se obično ne razmatraju u diferencijalnoj dijagnostici velikih hemoragičnih ekspanzivnih lezija, 
pogotovo kada je prisutan značajan kompresivni učinak. Sedamnaestogodišnji dječak se javio liječniku zbog jake glavobolje, 
blaže desnostrane slabosti i nerazgovijetnog govora. Simtpomi su se javili 3 dana ranije u vidu blagih glavobolja koje su se 
postupno pojačavale. Hitna kompjutorizirana tomografija je pokazala masivnu hemoragičnu leziju frontalno lijevo. Nedugo 
zatim desnostrana slabost i nerazgovijetan govor su se pogoršali i bolesnik je postao pospan s blago proširenom lijevom zje-
nicom. Učinjena je hitna operacija, kružna sivkasta lezija je u cijelosti uklonjena. Na osnovi makroskopskog izgleda kirurg je 
pomislio da se radi o metastazi melanoma. Histopatološka analiza je pokazala da se radi o kavernomu. DK bi trebalo raz
matrati kao mogućnost kod hemoragičnih lezija, pogotovo kod mlađih bolesnika. Hitna operacija kod kompresivnih lezija 
nije rijetkost u neurokirurgiji, međutim, krvareći kavernomi se obično planiraju za elektivnu operaciju zbog specifičnog 
pristupa i mogućih komplikacija.

Ključne riječi: Hemangiom, kavernozni; Intrakranijsko krvarenje; Intrakranijski tlak; Pareza; Neurokirurgija


