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SUMMARY
Angiographically occult arteriovenous malforma­
tions of the brain have begun to be described more of­
ten with the increasing clinical use of new neurodiag­
nostic imaging techniques. Despite this fact, they arc 
still considered rare. In this paper, a case of hislopal- 
hologically verified occult arteriovenous malforma­
tion is presented and the current literature is discus­
sed.
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INTRODUCTION
The fact that small diameter vascular malformations 
may cause fatal brain hemorrhage was first pointed 
out in 1951 by Morgalis (1). Later, Crawford and 
Russell (2) named these anomalies "cryptic vascular 
malformations" because of their radiologically and 
pathologically latent character. Because they are 
small and compressed by the surrounding hemato­
ma, these vascular anomalies usually cannot be de­
monstrated angiographically. For this reason they 
are called occult arteriovenous malformations 
(AVM).

Following the introduction of Computerized To­
mography (CT) and Magnetic Resonance Imaging 
(MRI) for clinical use, such angiographically occult 
anomalies have begun to be described more often 
(3,4,5,6). It has also been shown that, not only small 
diameter anomalies but also those of two to three cen­
timeters in diameter or even larger may be occult 
(4,5). Despite this, occult AVMs are a relatively rare 
group amongst all cerebral AVMs.

In this report we present a hislopalhologically verifi­
ed occult AVM and discuss the current literature.

CASE REPORT
A 43 year old female patient presented to our neuro­
surgical out-patient clinic complaining of epileptic 
fits. The first episode had occurred one month previ­
ously when she had had a seizure which began with 
chewing and then spread to her left side and had be­
come generalized. She also had had a similar seizure 
two weeks previously.

The patients's physical and neurological examina­
tions were normal. The CT scan revealed a hyperden- 
sc round shaped lesion within (lie right temporal pole. 
'Ilic lesion was 2 to 3 centimeters in diameter, with no 
edema or mass effect around it, and with no contrast 
(meglumine iothalamatc 60 %) enhancement. (Fig. 
la, lb). Pcrcutancos right carotid angiography was 
performed but no pathology was revealed. (Fig. 2).

The patient was taken to theatre with a diagnosis of 
right temporal space occupying lesion. Under gene­
ral anesthesia, a right temporal craniotomy was per­
formed. Upon opening the dura, it was observed that 
the colour of the gyri of the temporal region had 
changed and had become yellowish. Folldtving a 
small cortical incision 2 centimeter diameter dark 
brown mass was encountered at a depth of 3 millime­
ters and was completely removed. Patchy, dark 
brown thrombus-like material was aspirated. The 
surrounding brain tissue was a light yellow-brown 
colour. There was no bleeding during the excision of 
the abnormal tissue. The postoperative period was 
uneventful and she was discharged on the tenth post­
operative day.

Histopalhological examination of the mass revealed 
multiple, partially fibrotic, adhered vascular formati­
ons embedded in the brain tissue. Some of these had 
organised thrombi in their lumen. Macrophages con-
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Fig. la : Computerized Tomography revealed a hyperdense at the pole of the right temporal lol*\

Fig. lb : Magnification showed that the mass was non-homogenous, irregular, with slight surrounding edema 
No enhancement was detected after injection of intravenous contrast material.

Fig. 2: Right carotid angiography was normal, no vascular abnormality was detected.
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taining very dense hemosiderin deposits, areas of he­
morrhage, areas containing inflammatory cell infilt­
rates, and areas of organisation were also observed. 
There were gliosis and small calcified fields in the 
surrounding brain tissue (Fig.3).

arc some reports of angiographically occult throm­
bosed venous angiomas with hemorrhagic findings 
(5,13). Leblanc ct al (4) reported that 11 % of real 
AVMs arc occult angiographically. According to 
Scngupla (14) the prevalence is 12-15 % in the pedi-

Fig. 3 : Histopathological examination of the mass revealed sections of several abnormal vessels, macrophages 
containing very dense hemosiderin deposits, organisation areas and inflammatory cell infiltrates.

Six months later, the patient had no complaints of sei­
zure, and her physical and neurological examina­
tions were normal. The control CT scan showed right 
temporal atrophy at the localization of the excised 
pathological tissue (Fig. 4a, 4b).

DISCUSSION
Cerebral vascular malformations (CVM) are the re­
sult of persisting primitive vascular formations of the 
embryological period which should normally disap­
pear (7). CVMs, according to McCormick (8), can be 
classified as venous angiomas, telengicctasia, caver­
nous angiomas and AVMs. This classification is ba­
sed upon the histopathology of the vessels forming 
the pathology.

Ya§argil (9) pointed out that all of these anomalies 
may be present as occult lesions. There are several 
proposed theories which attempt to explain how lesi­
ons may be angiographically occult. Tclengiectasias 
and cavernous angiomas may not be demonstrated 
angiographically because they are away from the ma­
jor circulatory system and they have a slow circulati­
on or a prolonged circulatory time (10,11,12). There

atric age group. It has been claimed that, spontaneous 
intramural thrombus or compression by the hemato­
ma is the cause of the lesions being occult in these 
cases. Spontaneous intramural thrombus may be due 
to flow changes, hormonal variations, changes in 
vascular structure, extraluminal fibrosis, vasospasm 
due to hemorrhage, atherosclerosis, the elongation of 
the feeding artery or its kinking, or intraluminal 
thrombosis in the abnormal vascular structure 
(15,16,17,18,19).

In their literature review, Wakai et al (20) report that 
the temporal lobe was one of the most frequent places 
where occult AVMs were encountered and they also 
describe a clinical picture of three different types. 
These arc sudden headache or focal neurological de­
ficit with or without unconciousness, and progressi­
ve neurological deficit and epileptic fits. The cause of 
the epileptic seizures is irritation due to successive 
subclinical hemorrhages. In our patient, the presence 
of a thrombus conglobated with the brain tissue, and 
hemosiderin present at the brain tissue adjacent to the 
lesion support this theory.
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Fig. 4a and 4b : Six months later, CT scan revealed right temporal atrophy at the resection site of the mass.
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The CT scan is of vital importance in the diagnosis. 
Although they cannot be demonstrated by conventi­
onal angiograms, with the increasing clinical use of 
CT and MRI scans, their chance of diagnosis has be­
come much improved and it has been shown that 
many unexplained headaches and especially seizures 
are due to angiographically occult malformations 
(4,5,6,7,8,14,21,22,23). Their CT appearance is that 
of a uniform, hyperdense lesion. They may have no 
or slight contrast enhancement. The hyperdensity is 
explained by focal hemosiderin accumulation or by 
the presence of a new or old hematoma. Kucharczyk 
(21) and Gomori et al (22) reported that MRI is more 
specific in the non-calcified cases. In our case, the le­
sion was hyperdense in the CT scan and during sur­
gery, hemosiderin due to recent hemorrhage and 
thrombus were seen.

Surgical intervention is the therapeutical method of 
choice. It is generally accepted that the patient must 
undergo surgery if there is no physical contrindicati- 
on. The rational behind surgical intervention is the 
prevention of recurrent hemorrhages (3,24,25), abla­
tion of the epileptic focus (26,27), and the histopatho- 
logical confirmation of the underlying pathology 
(28,29). We share this view and believe that the pati­
ent must go to surgery unless he/she has a medical 
problem.

REFERENCES
1. Margolis G, Odam GL, Woodhall B et al. The 

role o f small angiomatous malformations in the 
production o f intracerebral hematomas. J  Neu- 
rosurg. 1951 ; 8:564-575.

2. Crawford JV, Russell DS. Cryptic arterioveno­
us and venous hamartomas of the brain. J Neu­
rol Neurosurg Psychiatry 1956; 19:1-11.

3. Cohen HC, Tucker WS, Humpreys RP, Perrin 
RJ. Angiographically verified cerebrovascular 
malformations. Neurosurgery 1982; 10:704- 
714.

4. Leblanc R, EthierR, Little JR. Computerized to­
mography findings in arteriovenous malforma­
tions o f the brain. J  Neurosurg. 1979; 51:765- 
772.

5. Kramer RA, Wing SD. Computed Tomography 
of angiographically occult cerebral malforma­
tions. Radiology 1977; 123:649-652.

6. New PF.J, Ojemann RG, Davis KR el al. MR 
andCT o f occult vascular malformations o f the 
brain. AJR. 1986; 147:985-993.

7. Kaplan HA, Aronson SN, Browder EJ. Vascu­
lar malformations o f the brain: An anatomical 
study. J Neurosurg. 1961; 18:630-635.

8. McCormick WF. The pathology o f vascular 
("arteriovenous") malformations. J  Neuro­
surg. 1961; 24:807-816.

9. Y ay argil MG (Ed). Microneurosurgery 3A. 
Stuttgart: Georg Thieme Verlag, 1987:161.

10. Numaguchi Y, Kishikawa T, Fukui M et al. Pro­
longed injection angiography for diagnosing 
intracranial cavernous hemangiomas. Radiol­
ogy 1979; 131:137-138.

11. Pozzati E, Padovani R, Morrone B et al. Cereb­
ral cavernous angiomas in children. J  Neuro­
surg. 1980;53:826-832.

12. Vaquero J, Leunda G, Martinez R et al. Caver­
nomas o f the brain. Neurosurgery 1983; 
12:208-210.

13. Golden JB, Kramer RA. The angiographically 
occult cerebrovascular malformation: Report 
of two cases. J  Neurosurg. 1978; 48:293- 
296.

14. Sengupta RP, McAllister VL (Ed). Subarach­
noid hemorrhage. Berlin, Hiedelberg: Spring­
er Verlag, 1986: 334.

15. Kushner J, Alexand E Jr. Partial regressive ar­
teriovenous malformation: Case report with 
angiographic evidence. J  Neurosurg. 1970; 
32:360-366.

16. Shvey 11M, Day AL, Quisling RG et al. Angio­
graphically cryptic cerebrovascular malfor­
mations. Neurosurgery 1979; 5:476-479.

17. London D, Enzmann D. The changing angio­
graphic appearance o f an arteriovenous mal­
formation after subarachnoid hemorrhage. 
Neuroradiology 1981; 21:281-284.

18. Dyck P. Spontaneous thrombosis o f an arteri­
ovenous malformation. Neurosurgery 1977; 
1:287-290.

19. Wartzmann G, Sima AAF, Murley TP A  devel­
opmental arrest. Radiology 1983; 148:443- 
446.

20. Wakai S, Ueda Y, Inoh S et al. Angiographical­
ly occult angiomas: A report o f thirteen cases 
with analysis o f the cases documented in the li­
terature. Neurosurgery 1985; 17:549-556.

21. Kucharczyk W, Lemm C, Pleghos L el al. Intra­
cranial vascular malformations: MR and CT 
imaging. Radiology 1985; 156:383-389.

22. Gomori JM, Grossman RI, Goldberg HI el al. 
Occult cerebral vascular malformations: high 
field MR imaging. Radiology 1986; 158:707- 
713.

23. El-Gohary EGM, Tomita T, Gutierrez FA et al. 
Angiographically occult vascular malforma­
tions in childhood. Neurosurgery 1987; 
20(5):759-766.

63



Marmara Medical Journal Volume 2 No: 5 April 1989

24. Becker DU, Townsend JJ, Kramer RA. Occult 
cerebrovascular malformations: A series o f 18 
histologically verified cases with negative an­
giography. Brain 1979; 102:249-287.

25. Giombini S, Morello G. Cavernous angiomas 
of the brain: Account o f fourteen cases and re­
view o f the literature. Acta Neurochir. (Wien) 
1978; 40:61-82.

26. Edgar R, Balwin M. Vascular malformations 
associated with temporal lobe epilepsy. J Neu- 
rosurg. 1960; 17:638-656.

27. Wharen RE Jr, Scheithauer BW, Laws ER Jr. 
Thrombosed arteriovenous malformations o f 
the brain: An important entity in the differential 
diagnosis o f intractable focal seizure disor­
ders. J Neurosurg. 1982; 57:520-526.

28. Steiger //./, Tew JM Jr. Hemorrhage and epi­
lepsy in cryptic cerebrovascular malforma­
tions. Acta Neurol. 1984; 41.722-724.

29. Wakai S, Yamakawa K, Manaka S et al. Sponta­
neous intracranial hemorrhage caused by 
brain tumor. Its incidence and clinical signifi­
cance. Neurosurgery 1982; 10:437-444.

64


