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Results of surgical excision of cirsoid aneurysm of
the scalp without preoperative interventions
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ABSTRACT

Context: Cirsoid aneurysms of scalp are rare lesions which are mainly treated by surgical excision. Endovascular embolization
was described either alone or prior to surgery in order to minimize the risk of bleeding. However, the endovascular therapy
also carries the risk of scalp necrosis, escape of embolization material to circulation, and recurrence of the lesion.

Aim: To evaluate the results of well-planned classic surgical excision of cirsoid aneurysm.
Study Design: This is a retrospective case series study.

Materials and Methods: This is a retrospective case series study on nine patients with cirsoid aneurysms who were treated
with surgical excision. Preoperative Planning for location, size, feeding arteries, and venous drainage of the lesions were done
by plain and contrast enhanced CT, MRI, MR angiogram, and selective internal and external carotid angiograms. Complete
surgical excision for the lesions was done. Postoperative evaluation of excision was done by cranial magnetic resonance
angiography in all the patients. The mean follow up period was 34.1 (£7.62 STD) months.

Results: The lesion was located in the occipital region in three (33.3%) cases, frontal region in two (22.2%) cases,
temproparietal region in two (22.2%) cases, parietal region in one case (11.1%), and vertex in one case (11.1%). The
superficial temporal artery was involved in seven (77.8%) cases, the occipital artery was involved in six (66.7%) cases,
the posterior auricular artery was involved in five (55.6%) cases, the supraorbital artery was involved in two (22.2%)
cases and the middle meningeal artery was involved in two (22.2%) cases. Total excision of the lesion was achieved in eight
patients and en bloc resection and primary closure was done in one patient. Postoperative magnetic resonance angiogram
showed no residual lesion in all patients. No postoperative complication related to the surgery had occurred. No recurrence
had occurred during the follow-up period (mean 34.1 £ 7.62 STD months).

Conclusion: Well-planned surgery of cirsoid aneurysm of the scalp without preoperative interventions could achieve complete

excision of the lesion without any residual masses or recurrence and with a low incidence of complications.
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Introduction

Arteriovenous fistula was first described by Hunter in
1757.1 The term cirsoid aneurysm was applied to vascular
malformations of the scalp in 1833 by Brecht! and is used
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to describe a fistulous connection between the arterial
feeding vessels of the scalp and the draining veins without
an intervening capillary bed.

The incidence of cirsoid aneurysms of scalp is rare and
infrequently encountered by the neurosurgeon.? Most of the
reports in the literature consist of individual case reports
with very few studies consisting of a sufficient number of
patients.¥ These lesions occur either following trauma or
spontaneously.?) Whatever the cause, the signs and symptoms
are similar, including pulsatile scalp masses, headache, and
hemorrhage.” The treatment of these lesions is difficult
because of their complex vascular anatomy, high shunt flow,
and cosmetic disfigurement. The treatment options of these
lesions include endovascular treatment, direct intralesional
injection of sclerosing agents, ligation of feeders, and surgical
excision.?>##1% We hypothesize that a well-planned surgical
excision is sufficient to achieve satisfactory outcome for
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management of cirsoid aneurysm. In this study, we evaluate
the surgical results of nine patients with cirsoid aneurysms
without any preoperative interventions for the lesion and our
results are compared with literature results.

Materials and Methods

This is a retrospective case series study on nine patients
with cirsoid aneurysms who were treated with surgical
excision during the period from January 2004 and January
2010. Diagnosis was based mainly on the clinical picture of
pulsatile swelling in the scalp with bruit and thrill [Figure 1].
The following investigations were done preoperatively: Plain
and contrast-enhanced CT, MRI, MR angiogram, and selective
internal and external carotid angiograms, to document the
location, size, feeding arteries, and venous drainage of the
lesions and if there are associated intracranial lesions. In CT
skull, the lesion appeared as soft tissue scalp swelling while
in MRI as numerous flow voids underlying the subcutaneous
tissue [Figure 2]. Although, angiography is the gold-standard
investigation to delineate the lesion and to exclude an
intracranial component, MRA was a good non-invasive
alternative [Figure 3]. No patient had undergone prior
interventions for the lesion. Postoperative cranial magnetic
resonance angiography was done for all the patients.

Surgical procedure

All patients were operated under general anesthesia. Horse-
shoe shaped or bicoronal skin flaps (in the case of frontal
lesions) were raised. Local anesthetic solution with adrenaline
was injected at the site of skin incision, avoiding direct
intravenous injection [Figure 4a]. In making this incision, care
was taken to include the galea in the flap, in other words, the
incision was carried down to the pericranium and all tissues
superficial to that were reflected with the lesion. At the
circumference, the large vessels entering the aneurysm were
individually ligated and divided as they were encountered in
the incision prior to raising the scalp flap [Figure 4b].

Once the scalp flap was raised, the lesion could be seen and
palpated through the galea. The pericranium underlying the
lesion was thicker than normal in all patients and there were
large feeding vessels. During elevation of the flap, it was of great
importance not to damage these large feeding vessels in order
to avoid excessive bleeding and they were cauterized or ligated.

The galea around the lesion was incised and the lesion was
separated from the underlying skin using a combination of
bipolar diathermy and sharp dissection [Figure 4c]|. Particular
care was taken not to button-hole the skin also to avoid excessive
cauterization that may cause postoperative scalp necrosis. The
lesion was progressively separated from the underlying skin
and totally excised [Figure 4d]. The pericranium underlying
the lesion was also incised and resected.
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After excision of the lesion, the flap was replaced with
interrupted stitches of silk in the galea and the skin.

In case (No. 3), the lesion was small (nidus was about
2 cm X 2 cm) and the overlying skin was so thin to be preserved
and for that reason an en bloc resection was done (the lesion
was excised into). The scalp defect after that was repaired
using primary closure after gentle dissection of the galea
aponeurotica [Figure 5].

Results

The study was conducted on nine patients. There were
7 males (77.8%) and 2 females (22.2%). The mean age of patients
was 25.6 (£5.54 STD) years (range 19-35 years). History of trauma
was present in five patients (55.6%), many years before the
appearance of the lesion. All the patients (100%) had a pulsatile
swelling with bruit and thrill. Five patients (55.6%) had headache
and only one patient (11.1%) presented with ulceration of the
skin. None of our patients presented with hemorrhage; also,
none had neurological deficits. The duration of the symptoms
varied from 6 months to 7 years with a mean period of 33 (+26.4
STD) months. The lesion was located in the occipital region
in three (33.3%) cases, frontal region in two (22.2%) cases,
temproparietal region in two (22.2%) cases, parietal region in
one case (11.1%), and vertex in one case (11.1%). The superficial
temporal artery (STA) was involved in seven (77.8%) cases,
the occipital artery (OA) was involved in six (66.7%) cases, the
posterior auricular artery (PAA) was involved in five (55.6%)
cases, the supraorbital artery (SOA) was involved in two (22.2%)
cases and the middle meningeal artery (MMA) was involved in
two (22.2%) cases. The lesion in midfrontal region (case NO. 1)
was receiving feeding arteries from SOA and STA bilaterally
also the lesion in the vertex (case No. 4) was receiving feeding
arteries from STA, OA, and PAA bilaterally. No intracranial lesion
was demonstrated in any patient. The preoperative data are
listed in Table 1.

All patients were treated surgically (total excision of the lesion
was achieved in eight patients and en bloc resection and primary
closure was done in one patient). The operating time ranged
from 60 to 190 min (mean 117.8+42.36 min). Blood loss ranged
from 75 to 1000 ml (mean 397.21302.19 ml). All the preoperative
symptoms and signs were cured. All the patients had good
postoperative cosmetic appearance [Figure 6]. All the patients
had postoperative magnetic resonance angiogram without
residual lesion. No postoperative complication related to the
surgery had occurred. The patients were followed up for a period
ranged from 24 to 48 months (mean 34.1+7.62 STD months). No
recurrence had occurred during the follow-up period.

Discussion

The etiology of cirsoid aneurysms is still controversial.
However, it is generally accepted that it may be either of
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Figure 1: Two patients with cirsoid aneurysm (a) in the middle of
forehead and (b) in the left occipital region presented as pulsatile
swelling with bruit and thrill

Figure 3: MR angiogram of left occipital cirsoid aneurysm showing
(a) feeding from the occipital and posterior auricular arteries and
(b) draining into sigmoid and internal jagular veins

Figure 5: Small scalp cirsoid aneurysm with thin overlying skin was
treated with en bloc resection and primary closure of the scalp

congenital or traumatic origin.’>®!*'2 Many such lesions have
been reported after interventions such as hair transplantation,
craniotomy, infusions through scalp veins!™*'" In approximately
half the cases reported in the literature, there is no history of
trauma; iatrogenic, or otherwise.” Khodadad (1971)"? reported
three siblings with occipital cirsoid aneurysms which were

Figure 2: (a) CT and (b and c) MRI pictures of scalp cirsoid aneurysm
in different patients

Figure 4: Surgical excision of scalp cirsoid aneurysm. (a) Injection of
local anesthetic solution with adrenaline at the site of skin incision. (b) The
large vessels entering the aneurysm are individually ligated and divided as
they were encountered in the incision. (c) The galea around the lesion is
incised and the lesion is separated from the underlying skin. (d) The lesion
is progressively separated from the underlying skin and totally excised

Figure 6: Postoperative photographs of patients with (a) frontal and
(b) occipital cirsoid aneurysms that excised surgically with good
postoperative cosmetic result

present since birth. Nagasaka et al.l”! believed that at least
in some of the cases, there might have been functionally
nonpatent fistulae which were clinically unrecognized and
already existed before trauma. They believed that trauma just
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Table 1: Preoperative data

Case no. Age Sex History Headache Skin Duration of | Location Feeding arteries Surgical
(years) of ulceration symptoms procedure
trauma (months)
1 23 F + + 24 Middle of Bilateral SOA and Total excision
forehead bilateral STA
2 22 M + 36 Rt. temproparietal ~ STA, OA and MMA Total excision
3 30 M 60 Rt. parietal STA and PAA En bloc
resection and
repair
4 35 F + + 6 Vertex Bilateral STA, bilateral Total excision
OA, bilateral PAA and
right MMA
5 32 M + 12 Rt. occipital OA and PAA Total excision
6 20 M + 48 Rt. occipital OA and PAA Total excision
7 24 M + 84 Lt. temproparietal STA and OA Total excision
8 25 M + 12 Rt. frontal SOA and STA Total excision
9 19 M + + 15 Lt. occipital OA, PAA and STA Total excision
F — Female; M — Male; SOA — Supraorbital artery; STA — Superficial temporal artery; OA — Occipital artery; MMA — Middle meningeal artery; PAA — Posterior auricular artery

activated the fistulae to become patent. Once the shunts were
established, they received more blood through the abundant
collaterals in the scalp. In our study, history of trauma
was present in five (55.6%) patients many years before the
appearance of the lesion.

The superficial temporal artery is particularly vulnerable to
trauma due to its long and relatively exposed course in the
scalp.'®"! For this reason, the superficial temporal artery is
involved in 75% of the cases in Barnwell et al.?® study and in
90.5% of the cases in Gurkanlar et al. study. In our study, the
STA was involved in 77.85 of cases.

The lesion usually begins as a small, subcutaneous lump
in the head which over a period of time evolves into a
large deforming mass. A bruit or a throbbing headache
might be the chief complaint in some patients. Other
presenting symptoms include pulsatile tinnitus or rarely,
hemorrhage from the mass.® Occasionally, large lesions
may be associated with scalp necrosis.?” Congestive heart
failure has occurred with large fistulas.! Also large lesions
are rarely associated with cerebral steal phenomenon that
resulted in neurological symptoms including seizure.?!! All
the patients in our serie shad a pulsatile swelling with bruit
and thrill. Five (55.6%) patients had headache and only one
patient presented with ulceration of the skin. None of our
patients had history of bleeding from the lesions or any
neurological deficits.

The highest incidence of these lesions was seen during the
third decade of life.” In our study, the mean age of patients
was 25.6 (£5.54 STD) years (range 19-35 years).

Diagnosis of cirsoid aneurysm of the scalp can be made

easily on clinical examination. Angiography is the gold
standard investigation to delineate the lesion and to
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exclude anintracranial component.?? Other supplementary
investigations are CT, MRI, and MRA. MRA is non-invasive and
may become the best alternative to the conventional contrast
angiography in evaluation of the cirsoid aneurysm. In our
study, all the patients had preoperative plain and contrast
enhanced CT, MRI, MRA, and selective internal and external
carotid angiograms and postoperative MRA. None of our
patients had any associated intracranial lesion.

As the use of endovascular techniques has been improved,
authors offer embolization of these lesions based upon the
suggestion that these lesions are very difficult to manage
surgically due to severe intraoperative blood loss, and they
may have vital risk.?#'? Endovascular interventions, both
transarterial and transvenous routes, have been used.
Endovascular methods involve the placement of glues or
thrombogenic coils or radio-opaque gel foam either in the
fistula or the feeding arteries.F4!

Intralesional injection of sclerosing agents like sodium
tetradecyl sulfate, absolute alcohol, thrombogenic coils
also has been used.®? In selected cases, this therapy has
completely obliterated the lesions without need for further
intervention.®*!

However, these techniques are not without pitfalls. Tenderness
and hyperemia over the skin, necrosis over the lesion,
permanent patchy hair loss, pain at the fistula site and escape
of embolization material into the general circulation are the
complications that can be seen after both endovascular and
percutaneous embolization procedures.*#!°#! Surgery was also
performed after these procedures especially for tenderness
and necrosis following embolization.®!” In addition, there
have been reports of recurrences following endovascular
intervention.”!
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Ligation of the feeding arteries was one of the earlier
treatments performed for this condition. However, this
is almost always followed by recurrence because of the
development of collateral vessels.['"'2?¢ The collateral vessels
which develop following ligation of the feeding arteries might
parasitize blood flow from the brain leading to ischemic
complications.?”

In one of the largest series of these lesions reported to date,
surgery alone gave excellent results.” Also many authors
concluded that conventional excision of the lesion is possible
in the vast majority of cases and surgery is neither difficult
nor dangerous.?*>?52¢ However, in many cases where the
lesion cannot be totally excised either because of the excessive
vascularity or because the overlying skin is exceedingly thin,
en bloc resection of the scalp with subsequent reconstruction
is a feasible option.¢?” Some recommended preliminary step
in the operation by independently ligating the principal artery
or arteries, leading to the lesion followed by excision of the
lesion.”! Also some recommend preoperative endovascular
intervention either transarterial or transvenous to reduce
blood loss followed by excision of the lesion.®

In our study all patients were treated surgically without any
prior interventions for the lesion. Total excision of the lesion
was achieved in eight patients and en bloc resection and
primary closure was done in one patient because of the small
size of the lesion and the very thin overlying skin. All the
patients had postoperative magnetic resonance angiogram
without residual lesion. No postoperative complication related
to the surgery had occurred. We think that, injection of local
anesthetic solution with adrenaline at the site of skin incision,
individually ligating and dividing the large vessels as they
were encountered in the incision prior to raising the scalp
flap, gentle dissection of the scalp from the cirsoid aneurysm,
ligation of the feeding and draining vessels, followed by the
resection of the lesion together with underlying pericranium,
are important steps to achieve the operation without massive
hemorrhage. While ligating the feeding arteries, the scalp AVM
spontaneously gets smaller and at the end of the procedure,
one observes only a small amount of AVM [Figure 4d].

The main advantage of the surgical resection of cirsoid
aneurysms is the prevention of very often seen recurrences
because of a development of collateral vessels following
embolization of cirsoid aneurysms.?*252 In our study, no
recurrence have been occurred during a mean follow up
period of 34.1 (+7.62 STD) months. There have been reports of
cirsoid aneurysms recurring as long as 18 years after surgical
excision.k Hence, we believe that these patients should be
closely followed for possible recurrences.

Conclusion

Well-planned surgery of cirsoid aneurysm of the scalp

without preoperative interventions could achieve complete
excision of the lesion without any residual masses or
recurrence and with a low incidence of complications.
Preoperative interventions should not be used as a routine
management for these lesions but it should be preserved
for advanced and complex lesions.
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