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OBJECTIVE AND IMPORTANCE: In spite of recent recognition of the benign
nature of venous angioma (VA), only limited information is available on
the clinical features of VA with arteriovenous shunt (AVS). The purpose of
this study was to elucidate the clinical profile of VA with AVS.

CLINICAL PRESENTATION AND INTERVENTION: We describe three pa-

tients having a VA with AVS and review the clinical features of 31 patients
reported in the literature, including our three patients. The patients included
12 women and 19 men, ranging in age from 18 to 54 years. Seven patients
(22.6%) presented with intracranial hemorrhage, and none of 16 pa-
tients developed a new or recurrent hemorrhage (mean follow-up period,
11 months). Treatment was conservative in 14 patients, lobectomy or
partial resection of the VA in 6, removal of hematoma in 4, operation only
for coexisting aneurysm or arteriovenous malformation in 4, and not
known in 3. The outcome was reported as good recovery in 19 patients,
persistent neurological deficits in 2, death or deterioration not related to
the VA in 3, and not known in 7.

CONCLUSION: Although there remains some uncertainty as to the clinical

features of VA with AVS, its prognosis seems to be essentially as benign as
that of VA without AVS. Thus, conservative treatment is recommend
except for patients with a large hematoma or with a coexisting arterio-
venous malformation or a symptomatic, accessible cavernous angioma,
which may be treated by surgical intervention. Further collection of data
is required to establish definite treatment guidelines.

(Neurosurgery 44:1328-1335, 1999)
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or subependymal veins) only in the ve-

Vascular malformations in the central
nous phase, and aplastic or hypoplastic

nervous system are classified into

five groups on the basis of their micro-
scopic features: telangiectasia, varix,
cavernous angioma, arteriovenous mal-
formation (AVM), and venous angioma
(VA) (18). VA has the following charac-
teristic angiographical features: absence
of feeding arteries, demonstration of di-
lated medullary veins and collecting
dilated central veins (either transcortical

venous system in the neighborhood of the
angioma (4, 11, 14, 20, 28, 41, 42).

There is a type of VA that has an
arteriovenous shunt (AVS) and/or cap-
illary blush in the late arterial phase on
angiogram. This entity has been given a
variety of designations, such as VA with
AVS, VA with early filling vessels (21, 35),
medullary venous malformation with an
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arterial component (11), high-flow medul-
lary venous malformation (26), arterial-
ized venous malformation (2), AVM with
venous predominance (41, 42), transi-
tional form between a VA and an AVM
(22), or a mixed vascular malformation of
a VA and an AVM (2, 8).

Twenty-eight such cases have been
reported in the literature. There is no
consensus on this entity as to whether it
differs from a typical VA without AVS.
We report three additional cases having
a VA with AVS and review the pertinent
literature to clarify the clinical features
of VA with AVS.

CASE PRESENTATION

Patient 1

A 26-year-old man underwent mag-
netic resonance imaging (MRI) to eval-
uate for numbness in both hands for
several years. The patient was neurolog-
ically normal, and his history was not
contributory. The MRI examination re-
vealed a signal-void lesion in the right
basal ganglia suggestive of a vascular
lesion. He underwent cerebral angiogra-
phy. A right carotid angiogram showed
dilated lenticulostriate and anterior tha-
lamoperforating arteries, capillary blush
in the basal ganglia and in the right ante-
rior temporal lobe, dilated medullary
veins, early venous filling of the right
markedly dilated inferoventricular vein
and basal vein and the right normal-
sized internal cerebral vein (deep drain-
age) (Fig. I). A left vertebral angiogram
showed dilated posterior thalamoperfo-
rating arteries, capillary blush in the right
thalamus, and early venous filling of the
dilated medullary veins in the thalamus
draining to the right superior thalamic
vein (deep drainage). Instead of the right
hypoplastic superior striate veins, the
right inferior striate veins and temporal
pole vein were well developed. These an-
giographic findings were consistent with
a VA with AVS. The patient was treated
conservatively. There was no cerebrovas-
cular event during a follow-up period of
6 years.
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FIGURE 1. Patient
1, a 26-year-old
man. Right internal
carotid injection.
A, anteroposterior
view; B-D, lateral
views. A and B are
in the midarterial
phase, Cis in the
late arterial phase,
and D is in the
venous phase.
Dilated
lenticulostriate
arteries (black
arrow) and anterior
thalamoperforating
arteries (white
arrow) are
observed. Capillary
blush in the basal
ganglia and anterior
temporal lobe is

ALY et

also seen. Dilated medullary veins and early venous filling of the inferoventricular

vein and the basal vein (curved arrows) are demonstrated.

Patient 2

A 24-year-old woman suddenly de-
veloped vertigo, nausea, and vomiting.
These symptoms improved within 2
days. When she came to our hospital
about 1 month later, she was neurolog-
ically normal. Her history was unre-
markable. An MRI examination re-
vealed a recent infarction in the bilateral
cerebellar hemispheres and a linear sig-
nal void in the left medioparietal lobe
suggestive of a vascular lesion. A car-
diac examination and laboratory data
were normal. A left vertebral angiogram
showed the aortic origin of the left ver-
tebral artery and its caliber change at the
C1 level, suggesting arterial dissection.
A right vertebral angiogram showed
retrograde filling of the left posteroinfe-
rior cerebellar artery and a normal basi-
lar artery. The angiogram also showed
slightly dilated left posterior perical-
losal and left parieto-occipital arteries,
which produced capillary blush in the
medioparietal lobe and early venous
filling of the dilated medullary veins,
which drained to the left medioparietal
vein (superficial drainage) and left me-
dioatrial vein (deep drainage). A left ca-
rotid angiogram demonstrated dilated
left inferior internal parietal and perical-

losal arteries, which fed the above-
mentioned vascular lesion (Fig. 2). The
diagnosis was left vertebral artery dissec-
tion causing cerebellar infarction and an
incidentally discovered VA with AVS.
This patient was conservatively treated.
There was no recurrence or new cerebro-
vascular event during a follow-up period
of 1%4 years.

Patient 3

A 22-year-old man experienced sud-
den dizziness and mild headache. This
patient was admitted to a local hospital.
A computed tomographic scan revealed
intraventricular hemorrhage. Cerebral
angiograms were interpreted as an
AVM. Two weeks later, the patient was
transferred to us for further examina-
tion and possible gamma knife surgery.
At admission, this patient was neuro-
logically normal without a remarkable
history. Repeated cerebral angiograms
demonstrated dilated left inferior inter-
nal parietal and left parieto-occipital ar-
teries, capillary blush, and early venous
filling of the medioparietal vein (super-
ficial drainage). The collecting mediopa-
rietal vein showed varicose change be-
fore the entrance to the superior sagittal
sinus (Fig. 3). The angiograms were in-
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terpreted as revealing a VA with AVS in
the left parietal lobe. This patient was
conservatively treated, and a repeated
cerebral hemorrhage has not occurred
during a follow-up period of 3 years.

Summary of 31 reported cases of
VA with AVS

In the literature, there have been 31
patients, including our three patients,
who were diagnosed as having a VA
with AVS (Table 1) (2, 3, 8, 11, 12, 20, 21,
26-28, 31-33, 35, 36, 3840, 42-44). There
were 12 women and 19 men, ranging in
age from 18 to 54 years (mean, 36 years).
Locations of the lesions were frontal in
15 patients, temporal in 2, parietal in 6,
occipital in 1, basal in 3, cerebellum in 1,
and in the larger region in 3. VA with
AVS was located in the both supra- and
infratentorial locations in one patient.
Intracerebral or intraventricular hemor-
rhage occurred in 7 (22.6%) of the 31
patients, although a coexisting cavern-
ous angioma could not be completely
ruled out. None of the 16 patients whose
clinical data were available developed
new or recurrent hemorrhage in follow-up
periods of 1 month to 6 years (mean, 11
months). No treatment was performed
in 14 patients, whereas lobectomy or
partial resection of the VA was per-
formed in 6 patients, hematoma re-
moval in 4, and operation only for AVM
or aneurysm in 4. No data on treatment
were available for three patients. The
outcomes included good recovery in 19
patients, persistent neurological deficits
in 2, death not related to the VA in 2,
deterioration not related to the VA in 1,
and not known in 7.

DISCUSSION

Pathogenesis of VA with and
without AVS

Lasjaunias et al. (14) designated a VA
as a “developmental venous anomaly,”
because this lesion represents an ex-
treme but normal anatomic variant of
venous drainage without a venous oc-
clusive condition in early fetal life. The
same concept of the VA representing a
compensatory drainage system was pre-
sented by others (32, 34). Goulao et al.
(7), Lasjaunias and Berenstein (13), and
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Lasjaunias et al. (14) assert that the as-
sociated ectatic veins in some cases of
VA are related to additional, acquired du-
ral or venodural anomalies and reflect a
hemodynamic obstacle to drainage and
that the hemorrhage in association with
VA is caused by the associated cavernous
angioma or reduced flexibility of the ve-

FIGURE 2. Patient
2, a 24-year-old
woman. Left
common carotid
injection. A,
anteroposterior
view; B-D, lateral
views. A is in the
late arterial phase,
Bis in the
midarterial phase,
Cis in the capillary
phase, and D is in
the venous phase.
The left internal
parietal arteries
(arrows) are
slightly dilated.
Dilated medullary
veins and capillary
blush are observed.
Arteriovenous
shunts to the

s

collecting veins of left medioparietal vein (arrowhead) and medioatrial vein
(open arrow) are also observed.

FIGURE 3. Patient
3, a 22-year-old
man. Left internal
carotid injection.

A, anteroposterior
" view; B-D, lateral
views. A and C are
in the midarterial
phase, B is in the
late arterial phase,
and D is in the
venous phase.
Dilated medullary
veins and early
venous filling are
observed. Varicose
change (arrow) is
noted before the
entrance to the
superior sagittal
sinus.

nous system to venous hemodynamic
changes. They think that a significant ve-
nous disorder (such as thrombosis) at an
early stage of development must be asso-
ciated with some neural tissue abnormal-
ity. Lasjaunias proposes that the difference
between VAs with and without AVS is
simply a “transit time” within the VAs
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(P Lasjaunias, personal communication,
1998). Thus, VA with AVS and VA with-
out AVS are the same clinical entity with
the same clinical picture.

Huang et al. (10) postulated that when
there is a partial, incomplete, repetitive
collapse and reopening of pial, medullary,
or subependymal vein(s) or dural sinus-
(es), occurring during early fetal life in the
uterus, any increase in venous pressure of
the involved veins may extend in retro-
grade fashion to the neighboring venules,
capillaries, arterioles, and arteries. This
mechanism may lead to the formation of a
VA with involvement of medullary veins
only, VA with involvement of capill-
ovenous components, VA with medul-
lary arterial components, VA with arte-
rial components, or frank malformation
of localized or even diffuse form, de-
pending upon the degree and extent of
the retrograde involvement. Huang (9)
explained that dead cells derived from
any injury can be removed by cell mo-
tility in the fetus, and thus the lesion is
left as an “anomaly” owing to the lack
of tissue abnormality.

Mullan et al. (23) postulated that VA
is the result of developmental failure of
the venous system in its fourth (last)
developmental stage and proposed that
an AVM is a fistulized VA. Mullan et al.
(22) and Hirata et al. (8) postulated fur-
ther that a VA with AVS is a transi-
tional form between a VA and an AVM.
Mullan et al. (22) emphasized the angio-
graphic features of the “arteriovenous
fistula” and “venous pattern” in a VA
with AVS and speculated that the veno-
occlusive process plays some role in the
pathogenesis of the transitional form be-
tween the VA and the AVM. Awad et al.
(2) theorized that a VA with AVS is a
mixed vascular malformation of a VA
and an AVM, and they also termed it an
arterialized VA.

There are not sufficient direct data to
support each of the above-mentioned
ideas on the pathogenesis of VAs with-
out or with AVS, and it can therefore be
said that, at present, there is no consen-
sus on their pathogenesis.

Clinical features of VA

Although VA was believed to be a
rare lesion, owing to the paucity of clin-
ical reports in the 1960s and 1970s, it is



now recognized as a not uncommon in-
cidental lesion at autopsy, and its inci-
dence is reported to be 2.6% (105 of 4069
patients) (33). The nonpathognomonic
nature of the VA is emphasized, on the
one hand (2, 6, 13, 14, 29, 32), although
the propensity toward bleeding from a
VA also has been emphasized (17, 30).
Huang et al. (11) reported that 24% of 62
patients with a VA manifested intracra-
nial hemorrhage. Rothfus et al. (30) re-
ported that a VA in the posterior fossa is
more likely to bleed, in comparison to
those in the supratentorial location.
Rigamonti et al. (29) reported that the
VA is essentially a silent lesion and is
frequently associated with other, more
symptomatic conditions, including cav-
ernous angioma. Garner et al. (6) re-
ported that bleeding among their 100
patients with VA occurred in one pa-
tient (1%) and that seizures and focal
neurological deficits were unusual asso-
ciated findings. McLaughlin et al. (19)
reported that among their 80 patients
with a VA, the retrospective bleeding
rate was 0.61% per year and the pro-
spective bleeding rate was 0.68% per
year (symptomatic rate, 0.34% per year).
Although subsequent bleeding of a VA
may occur (5, 17, 19, 30), the rate of
further episodes of bleeding has not
been established. Judging from the data
of recent studies (6, 19), the prognosis of
VA is relatively benign, with a signifi-
cantly low bleeding rate.

Clinical features of VA with AVS

Because venous filling in the fronto-
parietal region is normally earlier than
that in the rest of the brain, earlier ve-
nous filling and/or capillary blush in a
VA located in the frontoparietal region
can be regarded as normal venous fill-
ing (13, 32, 41). Confusion as to interpre-
tation of early venous filling in the fron-
toparietal region leads to confusion in
the diagnosis of VA with or without
AVS. We have included in this report all
of the well-documented cases of VA, in
which the authors observed “AVS” or
“capillary blush” in the late arterial
phase.

Computed tomographic and MRI fea-
tures of VA with AVS are essentially the
same as those of VA without AVS. Thus,

Venous Angiomas with Arteriovenous Shunts

itis impossible to differentiate VAs with
and without AVS solely by computed
tomography or MRI (2). If the prognosis
and treatment strategy of VA with AVS
were significantly different from those

of VA without AVS, cerebral angiogra-:

phy would be required. Awad et al. (2)
proposed performance of angiography
for symptomatic VA because they be-
lieve that the prognosis of VA with AVS
is different from that of VA without
AVS.

Differential diagnosis of a VA with
AVS from an AVM with medullary
components is important. AVMs with
medullary components usually exhibit a
wedge shape and a streaming pattern of
medullary arteries and veins, and they
have grossly enlarged feeding arteries
with more rapid drainage through mul-
tiple venous channels, whereas VA with
AVS frequently exhibits transcerebral
drainage and absence of deep or su-
perficial connecting venous segments
(11, 42).

It is not clear whether the clinical fea-
tures of VA with AVS are different from
those of VA without AVS. Moritake et
al. (21) reported that VA with AVS has
no predilection for intracerebral hemor-
rhage. Hirata et al. (8) thought, how-
ever, that the incidence of bleeding is
higher in VA with AVS than without
AVS because of the similarities of the
characteristics of an AVM and a VA
with AVS. Four patients with an AVM
that drained into a coexisting VA have
been reported (11, 15, 25). Tomura et al.
(40) reported the case of a VA with AVS
coexisting with an AVM. These cases
suggest common pathogenesis or
causation-evolution among VA without
AVS, VA with AVS, and AVM. 1t is
important to differentiate VA with AVS
from the coexistence of VA and an AVM
because the therapeutic strategies may
be different. Four patients had coexist-
ing cerebral aneurysms (26, 32, 36, 39).
Patient 2 in our series presented with
vertebral artery dissection (dissecting
aneurysm) and an incidental VA with
AVS.

The clinical data on 31 patients hav-
ing VA with AVS, including 3 of our
patients, indicated that 7 (22.6%) of 31
patients presented with hemorrhage,
none of 16 patients whose clinical data
were available experienced subsequent
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bleeding, and the outcome was gener-
ally good. These data cannot simply be
compared with the recent reports of be-
nign prognosis and low bleeding rate of
the VA without AVS, because of the
difference in the population studied (6,
19). Although the prevalence and clini-
cal profile of VA with AVS can be re-
vealed only by prospective study, the
prevalence and clinical profile seem to
be similar to those of VA without AVS.

Therapeutic consideration of VA
with and without AVS

Because the natural history of VA with-
out AVS is still not fully understood, the
treatment strategy is difficult to formu-
late. Recent knowledge of the benign na-
ture of the VA without AVS encourages a
more conservative approach than was
previously taken (1, 6, 19, 37). Classically,
surgical resection of the VA is contrain-
dicated because resection of the large
collecting venous system, which drains
normal venous return, may cause cata-
strophic venous infarction (5, 6, 19, 24,
29, 34). Only removal of the hematoma
is indicated, when necessary, or the VA
in the “silent” region or epileptogenic
region may be removed in selected pa-
tients (2, 4, 35, 42). However, some
groups, who believe that the VA has a
significant potential to bleed and/or re-
bleed, advocate surgical extirpation of
the lesion when the VA is symptomatic
(17, 21, 30). Since the VA is frequently
associated with a cavernous angioma, it
is now recommended to resect an asso-
ciated, accessible cavernous angioma
with preservation of the VA in case of
hemorrhage (2, 19, 29).

Although Hirata et al. (8) emphasized the
need for surgical removal of the VA with
AVS, it is not clear that treatment strategies
similar to those for the typical VA can be
applied to the VA with AVS. Because the
prognosis of VA with AVS seems to be es-
sentially as benign as that of VA without
AVS, we believe that conservative treat-
ment is recommended, except for cases
with a large hematoma or with a coexist-
ing AVM or a symptomatic, accessible cav-
ernous angioma, which may be treated by
surgical intervention.

In the literature, two patients having
VAs with AVS were reported to be
treated by stereotactic radiosurgery (2,
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TABLE 1. Characteristics of 31 Reported Cases of Venous Angioma with Arteriovenous Shunt”

No. Series Age  Location  Location Symptoms ?:ss:l f(gf \e/r::c?:s Subseqyent Outcome FOIIO‘.N'UP Remarks
(Ref. No.) (yr)/Sex 1 2 Angi . Bleeding Period
ngioma Angioma
1 Wolfetal, 1967 52/M  Supra- L-frontal, ICH No No — Dead — Multiple venous
(43) temporal angiomas
L-parietal, ICH not related
R-frontal to angioma
2 Wendling etal., 28M  Supra- R-frontal Seizure No  Lobectomy — — —
1976 (42)
3 Wendlingetal, 49/M  Supra- L-frontal Seizure No  No No Good 3yr
1976 (42) recovery
4 Preissig et al., 23/F  Supra- R-frontal Headache No  Block No Good 2yr
1976 (28) resection recovery
5 Michels et al., 54/F  Supra- L-frontal Epilepsy No No No Good —
1977 (20) recovery
6 Sarwar and 38/M  Supra- L-basal Hepatic coma No  No — Dead — Death due to
McCormick, hepatic coma
1978 (33)
7 Suganumaetal, 28M  Supra- L-frontal Seizure No  Partial — Good —
1978 (38) removal recovery
8 Cabanes et al., 58/F  Supra- L-frontal Headache No  Lobectomy No Good 3yr
1979 (3) recovery
9 Cabanes et al., 20/F Infra- R-, L- V, Vi, Vil No No No No change 2yr
1979 (3) cerebellum nerve palsy
10 Moritake etal,  39/M  Supra- R-frontal Incidental No  No No Deterioration 2 yr  Quadriparesis
1980 (21) due to
nonrelated
infarction
11 Pardatscher et 46/M  Supra- L-occipital IVH No  No — Good —
al., 1980 (27) . recovery
12 Saito and 27/F  Supra- L-basal Headache No No — — —
Kobayashi,
1981 (32)
13 Saito and 25/M  Supra- L-frontal Incidental No  No — —_ —
Kobayashi, .
1981 (32)
14 Saito and 41/F  Supra- R-frontal SAH No  No — — — Operation for
Kobayashi, MCA
1981 (32) aneurysm
15 Huangetal.,, 39/M  Supra- R-temporal Tremor No — — — —
1984 (11)
16 Huangetal, 52/M  Supra- L-parietal Incidental No — — — —
1984 (11)
17 Hirata et al,, 18/M  Supra- R-parietal ICH Yes  Operation No Mild 2yr
1986 (8) for ICH hemiparesis
18 Shiroyama etal., 34/F  Supra- L-frontal ICH Yes  Operation — Good —
1986 (35) for ICH recovery
19 VYasargil et al., 27/M  Supra- R-frontal ICH Yes —— — — —
1988 (44)
20 Sonoda et al., 24/F  Supra- R-parietal IVH No  No No Good 1mo Bleed from
1988 (36) recovery choroidal
aneurysm
21 Kurimoto etal,,  26/M  Supra- R-frontal, ICH Yes  Operation No Good 3yr
1989 (12) parietal for ICH recovery
22 Tashiro et al., 49/M  Supra- R-frontal SAH No No — Good — Operation for
1989 (39) recovery ruptured ICPC

aneurysm

@ Supra-, supratentorial; infra-, infratentorial; L, left; R, right; ICH, intracerebral hemorrhage; IVH, intraventricular hemorrhage; SAH,
subarachnoid hemorrhage; TIA, transient ischemic attack; MCA, middle cerebral artery; ICPC, internal carotid and posterior communicating
arteries; Acom, anterior communicating artery; AVM, arteriovenous malformation; —, not reported.

Neurosurgery, Vol. 44, No. 6, June 1999



Venous Angiomas with Arteriovenous Shunts 1333
TABLE 1. Continued
. . . Bleed  Operation
No. (Ri?":i)) (yg/gseex Loczlmon Loc;tron Symptoms frgm forp Vgnous Stéllaeszg::legnt Outcome Fo;l;}/;jp Remarks
T Angioma  Angioma
23 Ochietal, 48/F Supra-  L-frontal Headache No  No No Good 6 mo  Operation for
1990 (26) recovery Acom
aneurysm
24 Tomura et al., 47/M  Supra-  L-frontal ICH No No — Good — Operation for
1990 (40) recovery bleeding AVM
25 Awadetal,, 39/F Supra- L-frontal Seizureor TIA° No  Gyrectomy No Good 2yr
1993 (2) recovery
26 Awadetal., 36/F Supra- parietal ICH Yes  Operation No Good 1 yr
1993 (2) for recovery
ICH +
radiosurgery
27 Awadetal, 54/M Supra-  L-temporal ICH Yes  Gyrectomy No Good 8 mo
1993 (2) . recovery
28 Sagoh etal.,, 24/M  Supra-, R-cerebrum, Hemiparesis No  No — Good —
1996 (31) infra- cerebellum (TIA) recovery
29 Current report, 26/M Supra-  R-basal Incidental No No No Good 6 yr
Patient 1 recovery
30 Current report, 24/F Supra-  L-parietal Infarction No  No No Good 1yr Infarction due to
Patient 2 recovery vertebral
dissection
31 Current report, 22/M  Supra-  L-parietal  IVH Yes No No Good 3yr
Patient 3 : recovery

22). Lindquist et al. (15) reported that
radiosurgery for the VA without AVS
resulted in total obliteration in 11% (one
of nine patients) and partial obliteration
of the VA in 33% (three of nine patients),
with radiation-related complications in
30% of patients overall. Judging from
the disappointing results of radiosur-
gery for VA and the inherent benign
nature of VA, radiosurgery may have no
role in the treatment of VA without AVS
at present (16), and possibly even for
treatment of VA with AVS. We believe
that long-term follow-up and collection
of data on the natural history of this
entity are necessary to formulate defi-
nite treatment guidelines for VA with
AVS.
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COMMENTS

The authors report a series of three
patients having venous angiomas with
the unique characteristic of arteriovenous
shunting. In the first two patients pre-
sented, the venous angioma was found
incidentally and was eventually followed
up with contrast angiography, which con-
firmed the arteriovenous shunting. The
third patient presented with sudden diz-
ziness and mild headache and was found
to have an intraventricular hemorrhage in
addition to the venous angioma with ar-
teriovenous shunting. The patients were
all treated conservatively and had no sub-
sequent cerebrovascular events during a
period of 6 years, 1% years, and 3 years,
respectively. The authors then present a
summary of 31 reported cases of venous
angiomas with associated arteriovenous
shunting, as well as extensive discussion
of the pathogenesis of venous angioma
with and without arteriovenous shunting,
the clinical features of both, and a discus-
sion of the therapeutic considerations of
treating venous angiomas with and with-
out arteriovenous shunting.

This is an excellent review of the lit-
erature. The authors present current and
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pertinent references. The images pre-
sented are clear and appropriate.

Although these patients have not had
subsequent cerebrovascular events, this
may not be representative of the natural
history of these lesions if left untreated.
Because they have clinical features sim-
ilar to those of arteriovenous malforma-
tions, one would agree with Awad et al.
(1) that these lesions should have a hem-
orrhagic incidence similar to that of ar-
teriovenous malformations. Long-term
follow-up and collection of data on the
natural history of these lesions is neces-
sary for us to further define other ther-
apeutic options.

Donald W. Larsen
Interventional Neuroradiologist
Steven L. Giannotta

Los Angeles, California

1. Awad IA, Robinson JR, Mohanty S, Estes ML:
Mixed vascular malformations of the brain: Clin-
ical and pathogenetic considerations. Neuro-
surgery 33:179-188, 1993.

The authors provide an interesting re-
port of three cases with a literature re-
view regarding this unusual vascular
anomaly. They present three distinct
cases of patients who were found to
have small-vessel arteriovenous shunt-
ing in the presence of a venous angi-
oma. The authors then present a very
lucent discussion of the various theories
of pathogenesis of venous angiomas
with and without the presence of arte-
riovenous shunting and base treatment -
recommendations on their review of the
literature. The authors make the excel-
lent point that when a venous angioma
is associated with an intracerebral or in-
traventricular hemorrhage, suspicion of a
coexisting cavernous malformation must
be high. Cavernous malformations were
probably significantly underdiagnosed
before the introduction of magnetic res-
onance imaging. This is perhaps the sin-
gular flaw in the literature analysis,
which mixes older and newer case re-
ports encompassing both the pre- and
post-magnetic resonance imaging eras.

The rate of subsequent bleeding
quoted by the authors is significantly
low as to affirm that these are indeed



relatively benign lesions. We have seen
several lesions such as this which were
initially misdiagnosed as either moya-
moya disease, when they involved the
proximal perforating vessels, or an arte-
riovenous malformation, when they
were found distal on the arterial circu-
lation. We agree that this entity is most

Venous Angiomas with Arteriovenous Shunts

likely a developmental hybridization of
an arteriovenous malformation and a
venous angioma. There is little to sug-
gest that surgical removal is indicated
unless necessitated by removal of a co-
existing hematoma. There is also no ev-
idence to suggest that radiosurgery has
any role in the treatment of this entity.
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The authors bring to our attention an
unusual vascular anomaly that can eas-
ily be misdiagnosed and, as best can be
determined, has a relatively benign nat-
ural history.

Thomas A. Kopitnik
Duke S. Samson
Dallas, Texas




