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Scalp arteriovenous malformations
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Aims: We discuss our experience with the surgical man-
agement of scalp vascular malformation and review the lit-
erature on the subject. Settings and Design: A prospective
case-control study of eight patients with scalp vascular mal-
formations admitted to our hospital between 1997 and 2002.
Methods and Materials: All the patients were investigated
with selective internal and external carotid angiography.
Depending upon the origin of feeding arteries, the scalp
vascular malformations were classified into two categories:
Group |: the primary scalp arteriovenous malformations and
Group Il: secondary venous dilatations. Six patients belonged
to Group | and two patients were in Group Il. Results: Five
patients belonging to Group | underwent successful exci-
sion of the arteriovenous malformation. There was no re-
currence in this group. Of the two patients in Group Il, one
patient who had scalp vascular dilatation simulating a pri-
mary scalp vascular malformation underwent excision of the
lesion. This patient developed severe postoperative brain
edema and died. Conclusions: Primary scalp vascular
malformation can be excised safely. However, excision of
secondary scalp venous dilatation without treatment of the
intracranial component can be dangerous.
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Introduction

Arteriovenous malformations (AVM) of the scalp are rela-
tively rare vascular lesions present as an innocuous looking
subcutaneous scalp lump or a large, grotesque, pulsatile mass
with a propensity to massive hemorrhage." Depending upon
the origin of the feeding arteries, we classified scalp malfor-
mations into two groups: Group I-primary scalp vascular
malformations and Group II-secondary scalp venous dilata-
tions. Various treatment options that have been adopted to
treat these lesions include: surgical excision,*? ligation of feed-
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ing vessels, transarterial and transvenous embolization,*%7

injection of sclerosant into the nidus®’
sis.'® In this article we describe the clinical features and
discuss the results of the surgical management of scalp vas-
cular malformations.

and electro thrombo-

Materials and Methods

Eight patients, seven males and one female with a mean age of 23
years, were admitted to our hospital in the last six years from 1997
to 2002 with a pulsatile mass on the head (Figures 1). Three pa-
tients had a history of trauma to the head and two each presented
with a history of headache and recurrent bleeding. In all the pa-
tients, bruit and thrill was present over the swelling. All the patients
were investigated with selective internal and external carotid angi-
ography to determine the feeding vessels, define the anatomical ex-
tent of the lesion and to isolate the intracranial component of the
malformation. Depending on the angiographic features, we have clas-
sified the scalp AVM into two different categories: Group I: primary
scalp arteriovenous malformations and Group II: secondary venous
dilatations. In the primary scalp vascular malformations, the feed-
ing vessels originate from the calvarial branches of the external ca-

Figure 1: Right occipital scalp AVM fed by largely dilated occipital
artery. He underwent total excision of the lesion
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rotid arteries, ophthalmic arteries and vertebral arteries and the ve-
nous drainage is into the scalp venous system. In Group II, the di-
lated channels are the main outflow vessels of the intracranial vascu-
lar malformations. Six patients belonged to Group I and two pa-
tients to Group II. The patient age, location, primary arterial supply
of the fistula, treatment and outcome are summarized in Table 1.

Operative technique

The patient was positioned with the head elevated 20-30 degrees
above the heart level for adequate venous drainage. The scalp flap
was devised depending upon the anatomy of the nidus of the vascu-
lar malformation and the direction of the feeding vessels. While plan-
ning the scalp flap, the feeding scalp vessel was preserved in the base
of the flap and the flap incorporated one or more normal non-feeding
vessels to safeguard the vascularity of the scalp. The skin incision is
infiltrated adequately with lignocaine with adrenaline 1:100000
strength, taking care to avoid entering into the dilated venous chan-
nel. The scalp is incised in short segments with careful hemostasis
using Cushing’s hemostatic forceps. The scalp flap is raised along
with the pericranium. The bleeding from the bone is controlled with
bone wax and monopolar diathermy. The feeding arteries are identi-
fied along their course at the base of the scalp flap, and the periera-
nium and galea incised, and the vessels traced distally towards the
nidus of the scalp malformations and ligated and divided. As the
feeding vessels are ligated, the vascular malformation is
devascularized. The pericranium and the galea are circumferentially
incised and the vascular malformation is excised.

Results

Five patients in Group I underwent total excision of the le-
sion successfully without any significant blood loss. In all these
patients, the wound healed primarily without necrosis. None
of our patients developed recurrence of the lesion during an
average follow-up period of 36 months. One patient in Group
IT (Case 8), had scalp vascular dilatation simulating a pri-
mary scalp vascular malformation. Following excision, he de-
veloped severe postoperative brain edema and vaso-conges-
tion on the second postoperative day and despite all modalities
of therapy he died.

lllustrated cases
Case 1

This 22-year-old gentleman presented with a large pulsatile
mass over the right parietal region with history of recurrent
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bleeding. A selective external carotid angiogram revealed large
dilated, tortuous branches of the superficial temporal artery
with enormously dilated superficial temporal and frontal veins.
He underwent presurgical transarterial embolization using
gelfoam and total excision of the lesion (Figures 2a and 2b).

Case 7

This 10-year-old boy presented with a large pulsatile mass
over the forehead, with history of recurrent massive bleeding.
His external carotid angiogram revealed opacification of the
terminal dilated venous channels with a normal arterial
anatomy on the left side and abnormal arterial anatomy on
the right side. However, the internal carotid angiogram re-
vealed evidence of intradural vaseular malformation with
multiple draining veins and filling of the dilated scalp venous
channels. Hence he was diagnosed to have Group II vascular
malformation and advised endovascular treatment (Figures
3a to 3e¢).

Case 8

A 25-year-old gentleman presented with history of pulsatile
swelling over the occipital region. On examination he had bi-
lateral pulsatile mass in the occipital region. His angiogram
revealed tortuous blood vessels in the region of the occipital
artery on both sides. He underwent inverted U- shaped scalp
flap. The occipital arteries were dissected and ligated. The
dilated scalp vascular malformation was dissected. The lesion
was pulsatile and bled profusely despite ligation of both oc-
cipital arteries. On further dissection, a vascular communica-
tion was identified traversing through the bone in the region
of the superior nuchal line. Both these connections were di-
vided and the lesion was excised. However, postoperatively the
patient developed severe refractory brain edema and progres-
sively worsened and died.

Discussion

The vascular malformation of the scalp is an abnormal ar-
teriovenous communication situated within the subeutaneous
fatty layer of the scalp with the feeding arteries derived from
the vessels supplying the scalp. Various names being used to
describe the vascular malformations of the scalp include an-

Table 1: Summary of clinical features, angiographic features and surgical outcome

SI. No. Age Sex Location Feeding arteries

1 22 Male Fronto parietal. STA*

2 24 Male Fronto parietal. STA*

3 20 Male Temporal STA*

4 24 Male  Occipital O.A", RAA'"

5 40 Male Frontal STA*, S.08

6 20 Female Frontal STA*

7 10 Male Large Fronto parietal Venous outflow of
cerebral AVM.

8 25 Male Occipital Dural AVM?

Clinical features Surgical procedure Outcome

Headache, Bleeding Excision Excellent

Pulsatile mass Excision Excellent

Pulsatile mass Excision Excellent

Pulsatile mass Excision Excellent

Pulsatile mass Excision Excellent
Headache Refused surgery _
Bleeding, Pulsatile mass Nil To try endovascular
Pulsatile mass Excision Died

*=Superficial temporal artery; T = Occipital artery; { =Retro auricular Artery; § =

Supra orbital.
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Figure 2(a): Case 1: This patient presented with large pulsatile mass IN
the right parietal region with history of recurrent bleeding

Figure 2(b): Case 1: His external carotid angiogram revealed large
scalp arteriovenous malformation fed by the superficial temporal artery
with drainage into the superficial temporal and frontal veins

eurysm cirsoide, aneurysma serpentinum, aneurysm
racemosum, plexiform angioma, arteriovenous fistula and ar-
teriovenous malformation.*'>! The location of scalp arteriov-
enous fistulas is roughly evenly distributed among the fron-
tal, temporal and parietal regions.” The main sources of blood
supply to the scalp are located in the subeutaneous tissue and
originates from the external carotid, occipital and supraorbital
arteries.” The superficial temporal artery is frequently in-
volved in traumatic cirsoid aneurysm due to its long unpro-
tected course.® The etiology of these lesions is still controver-
sial. However, it is generally accepted that it may be either of
congenital or traumatic origin.! About 10 to 20% of scalp ar-
teriovenous malformations develop following penetrating or
non-penetrating trauma to the scalp.'>'®1>16 Tn this series,
three patients had blunt injury to the head. However, these
patients noticed the swelling many years later.

Most of the patients reported in the literature had a history
of progressive increase in the size of the lesion and had be-

Figure 3(a): Case 7: This 10-years old boy presented with large
pulsatile mass over the forehead, hanging over the right eye. The mass
progressively increased in size and he had recurrent massive bleeding

from the lesion leading to shock

Figure 3(b): Case 7: The external carotid angiogram revealed opacifica-
tion of the terminal dilated venous channels with a normal arterial
anatomy on the left side and abnormal arterial anatomy on the right
side

Figure 3(c): Case 7: The internal carotid angiogram revealed evidence
of intradural vascular malformation with multiple dilated venous
channels and filling of the dilated scalp venous channels without

opacification of the superior sagittal sinus

come symptomatie in the third decade of life.*'® The clinical
manifestations relate primarily to the size of the fistula, and
patients may present with loud bruit, hemorrhage, and throb-
bing headache and in severe cases, scalp necrosis.® Hemorrhage
from the lesion is uncommon and is usually associated with

480
480 CMYK

Neurology India December 2004 Vol 52 Issue 4

D



SP

large vascular malformation. Two patients in this series had
bleeding from the lesion; one of the patients had recurrent
massive bleeding giving rise to shock. Angiography is the gold
standard investigation to delineate the lesion and to exclude
an intracranial component.'

Management of scalp arteriovenous malformation is diffi-
cult because of its high shunt flow, complex vascular anatomy
and cosmetic problems. The indication of treatment includes
cosmetic relief of the pulsatile mass, prevention of hemorrhage
and other symptoms such as headache and tinnitus. The treat-
ment options include surgical excision,'” ligation of feeding
vessels, transarterial and transvenous embolization,*%7
tion of sclerosant into the nidus® and electro thrombosis.
Surgical excision is the most common and successful method
of dealing with scalp arteriovenous malformation.*' Vari-
ous techniques have been used to control the hemorrhage dur-

injec-
10,11

ing surgery including percutaneous sutures of the feeding ves-
sels,? interlocking suture along the line of incision, and use of
tourniquet and intestinal clamp over the base of the flap.!* A
step-wise incision as suggested by other authors with careful
pressure control is a useful method to control the scalp bleed-
ing.! We reflected the pericranium along with the scalp flap to
prevent inadvertent rupture of the nidus. Contrary to some
reports, we did not find any significant pericranial compo-
nent of the malformation.” As scalp AVM has a potential to
evolve, the anomalous arteriovenous communication must be
completely eliminated because recurrence or enlargement is
reported after an incomplete treatment.*'® Incomplete treat-
ment can also cause scalp necrosis and bleeding. We have used
a wide based scalp flap including uninvolved scalp arteries
and ligation of the feeding artery near the nidus to prevent
scalp necrosis.

Endovascular treatment of scalp arteriovenous malforma-
tion can be used as definitive therapy or as an adjunct to sur-
gical therapy in reducing blood loss during excision.*%"!
Embolization of both feeders and nidus before surgery is safer
than embolization of the feeders alone when considering
preoperative embolization to reduce the risk of massive
hemorrhage.* Three different approaches have been used to
access the fistula, namely femoral transarterial, femoral
transvenous and direct percutaneous catheterization of the
feeding arteries or draining veins.*®™*!! Direct percutaneous
catheterization of the fistula has been used whenever access
through the artery or vein is not possible.® The percutaneous
placement of thrombogenic coils is a simple and effective
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method to produce thrombosis of cirsoid aneurysm of the scalp,
especially after slowing down the blood flow through
transvascular intra-arterial embolization."! Recurrence of the
lesion has been seen as late as 18 years after complete surgi-
cal resection of the malformation.™'” To conclude, even though
diagnosis of scalp AVM can be made easily, a complete
angiographic study of the lesion has to be performed to differ-
entiate primary scalp vascular malformations from second-
ary venous dilatations. Primary scalp vascular malformation
can be excised completely without significant blood loss and
scalp necrosis. However, excision of secondary scalp venous
dilatation without treatment of the intracranial component
can be life-threatening.
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