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Summary

4 cases of spontaneous disappearance of intracranial arterio-
venous malformations are reported. All the malformations were in
the rolandic-parietal area, and fed in most cases by the MCA. In one
case, the malformation was associated with a proximal aneurysm.
One malformation was large, one medium-sized, and two small.
Venous drainage was towards the longitudinal sinus in all cases.
Presenting symptoms consisted of epilepsy in 2 cases, and intra-
cerebral haemorrhage in 2 cases. Disappearance of the AVM was
documented by angiography from 1 to 15 years after diagnosis, and
was preceded by a new haemorrhage in 2 cases. Acute or gradual
thrombosis of the AVM is suggested as the most likely cause of the
disappearance of an AVM. Spontaneous thrombosis of an AVM
should be considered as an aspect of the pathological entity known as
“thrombosed AVM”. Guidelines for the management of patients
exhibiting spontaneous disppearance of an AVM are briefly
discussed.

Keywords: Intracranial arterio-venous malformation; sponta-
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Introduction

Few cases of arterio-venous malformations (AVMs)
with a spontaneous cure documented by angiography
have been reported in the literature2—% 911 14.15.23. 25,
2729, 31, 3335, 38; they were generally individual case
reports, with a total of less than 25 cases to date. Even
partial spontaneous regression in the size of an AVM is
an infrequent occurrence % 22 30, 34,39, 42,

The aim of this study is to present 4 cases of
spontaneous disappearance of intracranial arterio-
venous malformations, and to discuss the features and
possible causes of this phenomenon.

Analysis of Cases

Out of a total of 180 patients with intracranial AVMs admitted to
our Department in the years 1970-1982, 4 patients showed sponta-
neous disappearance of the angioma at a later period. There were 3

males and 1 female, whose ages ranged from 15 years to 56 years, all
harbouring rolandic-parietal AVMSs (Tab.1): I AVM was large, 1
medium-sized (2-5cm), and 2 small. The middle cerebral artery fed
the malformation in 3 cases, the anterior cerebral artery in 2 cases and
a lenticulo-striate artery in one case. Venous drainage was towards
the longitudinal sinus in all 4 cases. In only 2 cases CT scan was
performed at the time of the diagnosis of the AVM, and in all of the
cases at a recent follow-up investigation.

The clinical picture (Tab.2) was presented by intracranial
haemorrhage in 2 cases, a progressive neurological deficit with
epilepsy in one case, and epilepsy alone in one case. All patients—
except one—exhibited neurological deficits at admission.

No therapeutical procedures were undertaken in all of the cases,
for different reasons. After diagnosis of the AVM one patient did not
show further disturbances, 2 patients suffered from repeated seizures,
followed most likely by intracranial bleeding in one case, and one
patient experienced an intracerebral haematoma. Control angio-
graphy showed disappearance of the AVM at an interval of 1-15
years from diagnosis. At follow-up examination, ranging from 2 to 16
years, all the patients led normal lives, despite one being moderately
disabled from a hemiparesis and dysphasia, and another suffering
from infrequent epileptic seizures.

Report of Cases

Case 1: A 41-year-old man had been complaining of progressive
right hemiparesis since 1969, associated one year later with episodic
Jackonian seizures affecting the right upper limb. When referred to
our Department from another hospital, awake and with a right
hemiparesis, bilateral carotid angiography (December 1970) revealed
(Fig. 1a and b) a large left rolandic AVM, with extension into the
gyrus cinguli, fed by the left anterior cerebral artery (ACA), by the left
middle cerebral artery (MCA), and by a left lenticulo-striate artery.
An aneurysm of the left MCA was also present at the proximal
bifurcation. The venous drainage was towards the longitudinal sinus.
Small paramedian calcifications were present in the skull X-rays.
Owing to the operative risk and to the limited experience at that time
of this kind of lesion, it was decided to treat the patient con-
servatively. Due to frequent episodes of paraesthesias of the right
limbs in the following years and persistence of epilepsy, the patient
was admitted to our Department 7 years later. At this time, a left
carotid angiography (Fig. 1 ¢ and d) showed complete disappearance
of the AVM, and a decrease in size of the aneurysm. At a later follow-
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Table 1. Anatomical Features of 4 Cases Exhibiting Spontaneous Disappearance of Intracranial Arterio-venous Malformations

Sex, age Location Size Feeders Drainage

1. m, 41 years It. rolandic-paracallogal large It. MCA, ACA & lenticulo-striate  longitudinal sinus
AVM art.

2. m, 56 years It. sylvian-rolandic AVM medium ~lt. MCA longitudinal sinus

3. m, 15 years rt. mesial rolandic AVM small it. ACA longitudinal sinus

4. f, 40 years rt. parietal AVM small rt. MCA longitudinal sinus

Table 2. Clinical Features of 4 Cases Exhibiting Spontaneous Disappearance of Intracranial Arterio-venous Malformations

Presenting sympt. Examination Course Time of Outcome
disappear.
1. progressive neurol. deficit, mild rt. hemiparesis & epilepsy 7 years epilepsy & rt.
epilepsy hypesthesia paraesthesia
2. intracranial hacmorrhage dysphasia, intracranial 9 years dysphasia, mild
(twice) rt. hemiparesis haemorrhage rt. hemiparesis
3. intracranial haemorrhage mild It. hemiparesis uneventful 1 year no deficits
4. epilepsy no deficits epilepsy, 15 years 1t. hemianopia
intracranial
haemorrhage

up examination, a CT scan showed an area of increased density in the
left parietal regon (Fig. 2), with partial peripheral enhancement after
contrast medium injection. The calcium deposits in the skull X-rays
were unchanged. In the following years, the patient presented with
infrequent episodic seizures; disturbing paraesthesias and
hypaesthesia were still present affecting the right limbs at a follow-up
examination (April 1983), while the hemiparesis had disappeared.

Case 2: A 56-year-old man experienced headache and aphasia of
sudden onset in September 1972. He was admitted to another hospital
where a left carotid angiography showed a medium-sized left sylvian-
rolandic AVM, fed by branches of the left MCA, with venous
drainage towards the longitudinal sinus*. The patient refused the
operation and was discharged with no speech disturbances, but he
experienced sudden loss of consciousness 9 years later, followed by
stupor, right hemiparesis and dysphasia. Admitted to the previous
hospital, a CT scan showed a left intracerebral haematoma, with a
mass effect. The patient was transferred to our Department, awake,
dysphasic, and recovering from a right hemiparesis. Left carotid
angiography (November 1981) showed complete disappearance of
the AVM. In the following months, the patient showed further
recovery from his neurological deficits, despite hemiparesis and
dysphasia being still present at a follow-up examination. The control
CT scan was not undertaken in this patient.

Case 3: A 15-year-old boy experienced sudden loss of conscious-
ness, followed by generalized seizures, starting from the left upper
limb, on June 1981. He was admitted to another hospital with mild
left hemiparesis and drowsiness, and the CT scan showed a right

* Films unsuitable for documentation.

parietal haematoma, while right carotid angiography (Fig.3a)
showed a small right rolandic paramedian AVM, fed by a branch of
the right calloso-marginal artery. Venous drainage was towards the
superior longitudinal sinus. Treated conservatively, he was admitted
to our Department for surgical treatment one year later, when
neurologically intact. At this time, a right carotid angiography
(Fig. 3 b) showed complete disappearance of the AVM and the CT
scan showed no abnormalities, even after contrast medium enhance-
ment. When discharged, the patient was symptom-free and remained
so at a recent examination (July 1983).

Case 4: A 40-year-old female had been complaining of repeated
generalized seizures since April 1967; in June 1967, she was admitted
to another hospital, neurologically intact. At this time, a right carotid
angiography (Fig. 4a) showed a small right parietal AVM, fed by
branches of the right MCA, with venous drainage towards the
longitudinal sinus. Having been discharged after refusing an opera-
tion, in the following years she complained of infrequent seizures
affecting the left limbs and headache associated with high blood
pressure values. In April 1982, a control CT scan showed a right
capsular hypodensity. In August 1982, the patient experienced a
sudden onset of vertigo, headache, vomiting, and left-sided
Jacksonian seizures. Admitted to our Department 12 days after this
episode, the patient was awake, with neck stiffness and severe
headache, left sensory-motor paresis, and left hemianopia. The CT
scan was unchanged, while a right carotid angiography (Fig.4b)
showed the complete disappearance of the AVM. When discharged
under antiepileptic treatment, she still complained of left hemianopia
one year later, while the left hemiparesis had completely disappeared.
After her discharge the patient experienced only one episode of left
Jacksonian seizures.
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Fig. 1. a), b) Left carotid angiography in Case 1, showing a large left rolandic-
paracallosal AVM, fed by the left ACA, MCA, and by a left lenticulo-striate artery,
with a proximal aneurysm of the left MCA; c), d) complete disappearance of the
AVM and reduction in size of the aneurysm on left carotid angiography 7 years later
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Fig.2. CT scan in Case 1, showing a left paramedian parietal
hyperdensity with partial peripheral enhancement after contrast
medium injection

Discussion

The spontaneous disappearance of intracranial
AVMs has been quite frequently reported in the
literature2—49—11,14,15,23,25,27--29,31,33-35,38 _and about
25 cases have been documented to date. Complete
regression of an AVM has been reported not only for
cerebral, but also for dural angiomas®'%-1428  Also
partial regression of an AVM has been documented,
either by angiography?%3%.34.39.42 51 brain scans .

The natural incidence of this phenomenon is not
known: in our series it occurred in 2-3% of all
intracranial AVMs.

The time-lapse from diagnosis to disappearance
of the AVM has varied from 7 months!4?7 to 21
years!>31 according to the literature. In our ex-
perience, this period has varied from 1 to 15 years.
While in most cases there was no documented re-
gression in the size before the complete disappearance
of the AVM, a few authors were able to demonstrate by
repeated angiographical studies a gradual regression in
size before the complete disappearance of the
AVM22.23.

With a few exceptions, spontaneous regression of
the AVM has been observed only in adult patients
under 60 years of age. Only a few authors!0.14.27,31,34
have documented this phenomenon before the age of
30, and we add another case from our series.

Table 3. Proposed Theories Regarding the Spontaneous Disappearance
of Intracranial Arterio-venous Malformations

1. Acute thrombosis due to intracranial haemorrhage
— mass effect
— oedema
— vasospasm

2. Subacute or gradual thrombosis
— coagulation disorders
— increased blood turbulence
—— alterations in flow dynamics (dural AVMs)

3. Occlusion of feeding vessels
— arteriosclerosis
— thrombo-embolism

4. Disruption with haemorrhage
(for small or cryptic AVMs)

Complete spontaneous regression of an AVM
should be differentiated from complete regression
following conventional radiation treatment®43. In this
respect, the role of conventional radiotherapy in the
treatment of inoperable AVMs has been recently
stressed, with encouraging results!”?,

Various theories have been proposed in order to
explain the disappearance of an intracranial AVM and,
for practical purposes, they are summarized in Tab. 3.

Acute thrombosis due to intracranial haemorrhage
is at present considered to be the most frequent cause of
disappearance of an AVMU792l Also in our
experience, it represented the most likely cause of
disappearance of the AVM in case 2. It is possible that
compression by an adjacent intracranial haematoma
reduces the flow through the malformation, thus
leading to widespread thrombosis®.

Subacute or gradual thrombosis may be another
cause of regression for an AVM, as stated by various
authors®7.28,29,41—44  Pogsible reasons for a gradual
thrombosis include coagulation disorders?!, increased
blood turbulence’?, and alterations in flow dynamics,
especially for dural AVMs?%44, Our cases | and 3 may
represent examples of gradual thrombosis. In case 1, no
haemorrhage occurred in the clinical history, and
thrombosis could be documented in the CT scan; in
case 3, who did not experience another haemorrhage
after the diagnosis of the AVM, gradual thrombosis
may have occurred, even if thrombosis was not detected
in the CT scan, possibly due to the limited size of the
AVM.

Regardless of the time-lapse for occurrence of
complete thrombosis, it has been suggested that this
phenomenon is more likely to occur when the AVM is
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small, and drained by a single vein*3! and our
experience would seem to confirm especially the second
point.

Other less recognized causes of regression for an
AVM should also be mentioned, such as occlusion of
feeding vessels by arteriosclerosis?® 3¢ or by thrombo-
embolism?%>3!, and disruption with haemorrhage, es-
pecially for small or cryptic AVMs! 1837 ag in our
case 4.

The presence of an anmeurysm proximally to the
AVM, as in the case by Nehis?” and in our case 1, has

Fig. 3. a) Right carotid angiography in
Case 3, showing a small right mesial
rolandic AVM, fed by the right
calloso-marginal artery; b) complete
disappearance of the AVM on right
carotid angiography 1 year later

never been reported before, in cases of AVMs undergo-
ing complete regression. In our opinion, it is unlikely
that thrombo-embolism as the case of complete ob-
literation has occurred from a small aneurysm.

The spontaneous disappearance of an AVM by
thrombosis should be most likely considered to be an
aspect of the pathological entity known as “throm-
bosed AVM™, discovered in recent years and docu-
mented in CT scans by various authors!s7- 12 16,2021, 24,
26, 41, 44—46  The classic appearance of a thrombosed
AVM in the CT scan consists of a mass of increased
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Fig. 4. a) Right carotid angiography in
Case 4, showing a small right parietal
AVM, fed by branches of the right
MCA; b) complete disappearance of
the AVM on right carotid angiog-
raphy 15 years later

density, which enhances slightly with contrast medium
administration. This tomographical picture was ob-
served in our case 1, when complete disappearance of
the AVM had been already documented by angio-
graphy. Completely thrombosed intracranial AVMs
may not be rare, and probably correspond to the
previously reported cases of AVMs without any
angiographically demonstrable circulation, observed at
operation or at autopsy? > 8 13, 18,32, 34,37, 40 Thys, a
“thrombosed AVM” could be the final stage of a
gradual or abrupt process, as for the spontaneous

disappearance of AVMs, or could be a primary lesion,
in which thrombosis may have occurred during foetal
development.

Regardless of the aetiology of this phenomenon, the
angiographical disappearance of an AVM may not
always be considered as a cure for the patient, especially
when the AVM is still detectable in the CT scan, owing
to complete thrombosis. In this respect, the high
incidence of epilepsy in cases with thrombosed AVMs
reported by a few authors’-%1646 is probably an
indication for surgical removal of the lesion. As regards
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haemorrhage, this should be unlikely for a thrombosed
AVM, and has never been reported in the literature.

In conclusion, the disappearance of the previously
diagnosed AVM is a rare but possible occurrence.
Therefore, in cases in which treatment of an AVM
diagnosed months or years before is planned, angiog-
raphy should always be repeated. Should the AVM
have undergone complete thrombosis as documented
by the CT scan, and should epilepsy still be present in
spite of adequate medical treatment, surgical removal
of the lesion could be considered in selected cases.
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