& frontiers | Frontiers in Oncology

@ Check for updates

OPEN ACCESS

EDITED BY
Emanuela Crobeddu,

Azienda Ospedaliero Universitaria Maggiore
della Carita, Italy

REVIEWED BY
Li Zhang,

Nanjing University, China

Hao Wu,

The Second Affiliated Hospital of Xi'an
Medical University, China

*CORRESPONDENCE
Dongming Ma
Madongming0506@163.com
Yawen Pan
pywa@lzu.edu.cn

These authors have contributed equally to
this work

RECEIVED 03 September 2024
aAccepTeD 04 November 2024
PUBLISHED 20 December 2024

CITATION

Wang J, Kuai T, Du A, Yu L, Duan Y, Yuan G,
Ma D and Pan Y (2024) Staged microsurgical
treatment of a complex scalp arteriovenous
fistula combined with type C sAVF and cirsoid
aneurysm: a case report and literature review.
Front. Oncol. 14:1452695.

doi: 10.3389/fonc.2024.1452695

COPYRIGHT

© 2024 Wang, Kuai, Du, Yu, Duan, Yuan, Ma
and Pan. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Oncology

TvpPE Case Report
PUBLISHED 20 December 2024
D0110.3389/fonc.2024.1452695

Staged microsurgical treatment
of a complex scalp arteriovenous
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SAVF and cirsoid aneurysm: a
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Scalp arteriovenous fistula (sAVF) is a rare disease caused by a congenital defect or
exogenous injury, but no standard treatment exists. In this article, we report a rare
case of SAVF combined with type C sAVF and cirsoid aneurysm (CA), which was
successfully treated by staging microsurgery. Individualized surgical incisions were
designed based on the size and range of the sAVF, and then staging microsurgery
was performed. The first surgery was performed by selectively ligating the supply
arteries and fistula of the sAVF. The second surgery was performed by total excision
of the vascular malformation a month later. The volume of the vascular
malformation in the subcutaneous area decreased after the first surgery, and the
vascular malformation in the subcutaneous area was completely removed after the
second surgery. In the end, we conclude that the nidus or fistula can be removed
entirely through personalized surgical incisions for complicated sAVF combined
with type C sAVF and CA.

KEYWORDS
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1 Introduction

Scalp arteriovenous fistula (SAVF) is a rare type of scalp vascular malformation caused by
congenital, traumatic, iatrogenic, and other factors. Its symptoms and prognosis are extremely
variable. Mostly, sAVFs produce a pulsating mass, headache, local pain, bruits, tinnitus, and
thrill and are less commonly associated with hemorrhage and necrosis. Digital subtraction
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angiography (DSA) is the gold standard for its diagnosis and can
clearly display the fistula and the location and number of supply
arteries and drainage veins (1-4). Surgery is the main treatment for
this rare vascular disease and includes microsurgical resection and
endovascular embolization (5, 6). Yokouchi et al. classified sSAVF into
three types: type A, which has a single fistula supplied by a single
proximal artery; type B, which has a single fistula supplied by multiple
arteries; and type C, which has multiple fistulas accompanied by
plexiform supply arteries and main dilated drainage veins. For type A,
the primary treatment is interventional embolization through the
arterial system; for type B, interventional embolization is performed
through the venous system; and for type C, the abovementioned
procedures and microsurgery are combined (Table 1) (7). Cirsoid
aneurysm (CA) is an uncommon type of arteriovenous fistula with
more than 200 publicly reported cases worldwide. It presents a
serpentine appearance accompanied by subcutaneous pulsation,
gradually increasing in volume spontaneously or after trauma, and
can eventually be healed after interventional embolization and
microsurgical resection (8). This paper describes a case of complex
sAVF, including type C sAVF and CA, that was successfully treated
with staging microsurgery. In addition, we reviewed the literature on
sAVF and discussed the etiology, clinical features, and treatment
strategies of complex sAVF.

2 Clinical data

The patient is a 22-year-old man. His chief complaint was an
egg-sized lump on the right temporal skin.

2.1 History of present illness

A soybean-sized lump appeared on the right temporal skin
without obvious discomfort after the patient experienced trauma 20
years prior, and it was not treated. In the prior 5 years, the lump
gradually increased spontaneously and spread to the skin above the
parietal, especially in the prior 3 years. The epidermis of the lump
became red, and the temperature was higher than that of the
surrounding skin, accompanied by a new lump on the right
occipital scalp, the volume of which gradually increased; then, the
patient sought medical attention in December 2020.

The patient had no past medical, personal, and family history.

TABLE 1 Three types of sAVF and their primary treatment.

Type Main feature Primary treatment
Type A Has a single fistula supplied by = Interventional embolization
a single proximal artery through the arterial system
Type B Has a single fistula supplied by | Interventional embolization is
multiple arteries performed through the
venous system
Type C Has multiple fistulas Abovementioned procedures

accompanied by plexiform and microsurgery
supply arteries and main

dilated drainage veins
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2.2 Physical examination

A lump approximately 9.0 cm x 5.0 cm in size in the right
temporal lobe with a reddened epidermis and obvious hair loss in
some areas and also a lump approximately 7.5 cm x 3.5 cm in size in
the right occipital area, which were in high tension and could be
reduced by compression, were found in the patient. Obvious blood
flow pulsation could be heard during auscultation and
palpation (Figure 1).

2.3 Laboratory and imaging examinations
and diagnosis

No significant difference was found in the patient on lab
examination. However, the DSA and CTA examinations
revealed a large malformation of blood vessels under the scalp
of the right temporoparietal region and a serpentine arrangement
of malformation of blood vessels in the right occipital region. The
main blood supply vessels for the malformation were the
arterialized fistula between the right superficial temporal artery
and posterior auricular artery, occipital artery, superficial
temporal artery, and posterior auricular artery. The superficial
temporal and posterior auricular veins were the main drainage
veins, and there was no communication between the scalp
malformation of blood vessels and intracranial vessels. Color
Doppler ultrasound examination revealed two main fistulas
related to the superficial temporal artery and occipital artery
(Figures 2, 3). MRI examination showed that there were no
other vascular malformations or space-occupying lesions in the
brain, showing that the mass was limited to the scalp tissue
(Figure 4). Based on the examinations conducted, the diagnosis
was sAVF.

3 Treatment methods and results
3.1 Treatment methods

Due to the high cost of endovascular embolization and the
poor financial situation of the patient, as well as to the wide range
of lesions, complex blood supply arteries and drainage veins,
difficulty in selecting microcatheters in place, and fast local blood
flow velocity, microsurgical resection was chosen to completely
treat and reduce the risk of complications and recurrence in this
case. Because the local skin of the patient’s right temporoparietal
mass was thin, which was prone to rupture, and considering the
possibility of ischemia and necrosis of the local scalp after
complete surgical resection, the staged treatment method was
adopted: the first surgery was performed by selectively ligating
the blood supply artery, drainage vein, and arteriovenous fistula
around the mass under local anesthesia (as shown in Figures 3B-
D, G, H; the surgical incision design is shown in Figure 1: S-I),
and the second surgery was performed 1 month later to
completely remove the subscalp vascular malformation.
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Second surgical incision

First surgical incision

FIGURE 1

Measurement of the size of the scalp mass (L1/W1, L2/W2). Intraoperative procedures: (A) small incisions were used in the first surgery to separate
the blood supply artery and drainage vein, and silk suture was used to ligate them; (B) large and malformed blood vessels were observed in the right
temporal top flap during the second surgery, which was removed by microsurgery; (C) large and malformed blood vessels were also observed in the
right occipital flap during the second surgery, which was completely removed by microsurgery. Surgical incision design and postoperative healing.

3.2 Treatment results

In the first surgery, a small incision was used to dissect the supply
artery, drainage vein, and arteriovenous fistula and then block the
blood flow with suture ligation (Figure 1). The size of the mass in the
right temporal top scalp was reduced to approximately 8.0 cm x 4.5 cm,
and the mass in the right occipital scalp was reduced to approximately
5.0 cm x 3.0 cm 1 month later. The skin color of the right temporal
mass was close to normal (Figure 1: P1-L1, P1-W1, P1-L2, P1-W2).
Cranial CTA showed that the volume of the two subcutaneous vascular
malformations of the right temporal and occipital scalp decreased
significantly compared to before (Figures 3A-F).

The second surgery was performed through an “S”-shaped
incision. Large and deformed blood vessels under the skin were
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visible after flipping the skin flap on the right temporal (Figure 1B)
and occipital (Figure 1C) areas, and the tumor was completely removed
under microsurgery. One month after surgery, a follow-up examination
showed that the skin incision had healed well, the skin color was
normal, and there were no locally palpable masses or abnormal
vascular pulsation (Figure 1: P2). The CTA of the skull showed that
the subcutaneous vascular malformations in the right temporal and
occipital region were completely removed (Figures 3G-I).

3.3 Curative effect and follow-up

The clinical symptoms combined with the imaging
examination results were used to evaluate the curative effect,
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FIGURE 2
(A—L) DSA examination results (arrows show the two main fistulas).

CTA after the first surgery

CTA after the second surgery

FIGURE 3
CTA and color Doppler ultrasound examination results (I/1l, the results of color Doppler ultrasound; Ill, the results of the CTA examination; a: the

fistula is related to the occipital artery; b, posterior auricular vein; c, posterior auricular artery; d, occipital artery; e, superficial temporal artery; f,
superficial temporal vein; g, supplying artery; h, the fistula is related to the superficial temporal artery). Preoperative (A—C) and postoperative [first
surgery (D-F); second surgery (G-I)] CTA examination results.
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and outpatient visits or telephone calls were conducted to
understand the occurrence of postoperative symptoms and
complications. Due to the patient’s financial difficulties, the
patient did not come to the hospital for follow-up imaging
examinations. The patient was followed up twice by phone (with
an average of 12 months between follow-ups) more than 2 years
after surgery, and in all the follow-ups, the patient reported that
the scalp was generally in good condition and that there was no
recurrence of the lesion, which was considered a cure.

4 Discussion

Scalp AVFs are lesions reported only rarely in the literature,
consisting of case reports or small case series. These lesions present
a challenge because of their heterogeneous angioarchitecture and
non-uniform structure. Thus far, there are no clear guidelines
for the treatment of scalp AVFs. In the literature, treatment
varies by the type of lesion and is also guided by the physician’s
preference (9). The prognosis for an SAVF is extremely variable, and
the decision to treat it is based on the patient’s symptoms and risk
for exsanguinating hemorrhage. Neurosurgical approaches include
ligation of the feeding arteries, surgical resection, electrothrombosis,
direct intralesional injection of sclerosing agents, and endovascular
embolization. Endovascular intervention is increasingly utilized as a
primary treatment or as a preoperative adjunct to surgery (10, 11).
Endovascular embolization can reduce the volume of the lesion,
thereby improving the related complications. However, it cannot
achieve the cosmetic effect of completely resecting the lesion and

10.3389/fonc.2024.1452695

has a high rate of recurrence. Surgical resection can lead to the
complete disappearance of the lesions with a low recurrence rate,
and good cosmetic results can be obtained through cosmetic repair.
Another important advantage of the operation is that sSAVF can be
cured through single or staged surgery, such as intravascular
embolization, percutaneous embolization, proximal arterial
occlusion, and percutaneous blood supply vessel ligation, before
or during surgery (12).

Due to the complexity of multiple supply arteries and drainage
veins, Ni et al. believe that a suitable individualized treatment plan
for C-type sAVF should be developed after evaluation based on the
patient’s lesion and the surgeon’s professional technical level (9).
Janapareddy et al. reported a typical case of CA, where the scalp
showed a serpentine appearance with palpable subcutaneous
pulsation, which was ultimately cured after interventional
embolization combined with microsurgical resection (8). Kumar
et al. reported a case of a small CA that was cured by intravascular
embolization (13). Albuquerque et al. also reported a case of a large
pediatric CA, which was first reduced in volume by the
interventional therapy team through multiple methods
(percutaneous embolization with coils and endovascular
embolization with cyanoacrylate), and then the plastic surgery
team removed the entire lesion. Ultimately, satisfactory results
were achieved (14).

The patient in this article had a complex sAVF. The nature of
the lesion under the scalp between the right parietal and temporal
lobe was similar to that of C-type sAVF, and the nature of the lesion
under the scalp on the right occipital lobe was similar to that of CA,
between which there was fistula communication (Figure 3A). The

FIGURE 4

(A—H) Head MRI examination results (the arrows show the abnormal vascular mass of the scalp arteriovenous fistula).
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right superficial temporal artery, posterior auricular artery, occipital
artery, and arterialized fistula between the superficial temporal
artery and the posterior auricular artery (Figure 3G) were the
main blood supply vessels for the vascular malformations. The
right posterior auricular vein and superficial temporal vein were
the main drainage vessels, and there were two main fistulas, namely,
the junction between the right occipital artery and the posterior
auricular artery (Figure 3A) and the junction between the branch of
the right superficial temporal artery and the vein behind it
(Figure 3H). The midline side of the right temporoparietal
malformation was accompanied by a large number of plexiform
dilated supply arteries and drainage veins. The scalp condition on
the right temporal-parietal region and the patient’s family
economic conditions were poor. Due to high blood velocity in
vascular malformations, if endovascular embolization is performed
first, it may cause excessive embolism around the vascular
malformations, which could lead to complications such as local
scalp ischemic necrosis, making it difficult for microsurgical
resection in the later stage and causing a significant economic
burden on the patient’s family. At the same time, due to the
patient’s medical history of more than 20 years, there may be
some small and irreversible mutated and malformed blood vessels
in the subcutaneous region, especially those not obvious in imaging
examination. Even if the volume of the lesion was further reduced
after the main fistula (Figures 3A, H, G) was completely ligated in
the first surgery, the possibility of recurrence of the sAVF would
increase in the later period without the residual small malformed
blood vessels being treated.

A staged microsurgical treatment method was adopted after a
comprehensive evaluation based on a series of examinations and the
surgeon’s experience. In the first stage of surgery, the right occipital
artery, posterior auricular artery/vein, arterialized fistula behind the
superficial temporal artery, and fistula of the superficial temporal artery
were blocked and ligated first. The right superficial temporal artery and
vein were left as the main supply arteries and drainage veins to ensure
the local blood supply of the scalp. The volume of the vascular
malformations was significantly reduced subcutaneously, and the
plexiform dilated blood vessels around the vascular malformations in
the right parietal partially returned to normal a month later, which
indicated that the first stage of the surgery was effective. In the second
stage of the surgery, an “S”-shaped incision was adopted to remove the
subcutaneous vascular malformations thoroughly. The top side of the
“S”-shaped incision can further block the plexiform dilated blood
vessels in the subcutaneous area around the vascular malformations
in the right parietal. The middle part of the “S”-shaped incision can
block the fistula of the right occipital artery, and the occipital side of the
“S”-shaped incision can further block the blood supply to the vascular
malformation in the subcutaneous region of the right occipital artery.
Intraoperative bleeding could not only be reduced but also be used to
ensure blood supply from the superficial temporal artery to the scalp
through this surgical incision. It was found that the scalp incision healed
well a month later, and there was no recurrence of the sAVF after 2
years of follow-up, which was considered cured. This article provides a
feasible solution for the treatment of a complex sAVF that contained C-
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type sAVF and CA through staged microsurgery. If there are some
shortcomings, may we ask our peer experts to give corrections.

5 Conclusion

For complex sAVFs, especially C-type sAVFs combined with
CA, the first treatment can include interventional endovascular
embolization or microsurgical ligation of blood supply vessels to
reduce the volume of the lesion. Then, vascular malformations
can be completely resected through personalized surgical
incisions designed based on the size, range, number, and
location of blood supply arteries and drainage veins of the
patient’s arteriovenous fistula.
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