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Neck arteriovenous malformation (AVM) is an uncommon high flow vas-
cular lesion. In the past, because of limitations in magnetic resonance
imaging and sonography, invasive angiography was usually necessary for
diagnosis and surgical planning. Here, we present a 33-year-old woman
with neck AVM. Multidetector row computed tomography (MDCT) provided
comprehensive preoperative information, including the anatomic loca-
tion, feeding artery and draining veins of the lesion. This report demon-
strates that MDCT has evolved into a mature technology that can be an
alternative tool and probably a new paradigm in the diagnosis of and sur-
gical planning for AVMs. (Tzu Chi Med J 2010;22(3):157-159)
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1. Case report Multidetector row computed tomography (MDCT)
(Brilliance 40; Philips Medical Systems, Best, The
Netherlands) with a computed tomography cervico-

cranial pan-angiography protocol was used for preop-

A 33-year-old woman had a red macule over the lat-
eral right side of her neck at birth. The macule later

enlarged and dgradually turned blue. Spontaneous
bleeding of the enlarged mass had occurred during
pregnancy several years previously and was controlled
by external compression. She came to our outpatient
department where a physical examination disclosed
a movable, pulsatile mass over the lateral right side
of her neck. Arteriovenous malformation (AVM) was
impressed.

erative evaluation (1). Technical parameters included
a collimation of 40x0.625 mm, tube voltage of 120KV,
effective tube current of 250mAs per section, slice
thickness of 0.67 mm, rotation time of 0.5 seconds,
and scan area from the calvaria to the trachea bi-
furcation (Fig. 1). Contrast administration was in
accordance with the “contrast-covering time” con-
cept to ensure coverage during the scan time (2,3).
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The dose-length product of the examination was
983.3mQGyxcm, which corresponds to an effective
dose of 3.04mSv (4).

A review of the source images showed that MDCT
clearly delineated the nidus of the AVM, an engorged
feeding artery from the proximal right occipital artery
of the right external carotid artery and four veins drain-
ing into the right external jugular vein (Figs. 2 and 3).
With the dedicated CT workstation, the information
was provided as comprehensive post-processing im-
ages to facilitate angiography and surgical planning.
Right external carotid arteriography showing the nidus
of the AVM and the feeding artery was precisely com-
patible with the MDCT findings (Figs. 2 and 3). Pre-
operative transarterial embolization with glue was
subsequently performed. During the delicate excisional
surgery, the plastic surgeon also found the identical
feeding artery and draining veins (Fig. 3).

Fig. 1 — Pilot film and scan range of computed tomogra-
phy cervico-cranial pan-angiography. Scout topographic
image shows the scan area (white box), which was from
the calvaria to the trachea bifurcation.

2. Discussion

According to our present case, MDCT can be used as
a first-line noninvasive modality for comprehensive
preoperative evaluation of neck AVMs. MDCT deline-
ates the vascular anatomy, and is completely compat-
ible with angiographic and even surgical findings. Thus,
MDCT can provide sufficient information for surgery
and can be the sole imaging tool in preoperative eval-
uation of neck AVMs. The use of invasive angiography
is only indicated for transarterial embolization to
reduce perioperative bleeding.

AVMs arise from an abnormal connection between
the arterial and venous systems. Presenting symp-
toms of AVMs include congestive heart failure, em-
bolism, pain, bleeding, and ulceration. On physical
examination, the lesions may appear blue and feel
warm with pulsation and throbbing because of the
increased blood flow (5). The most effective treat-
ment for AVMs is transarterial embolization with sub-
sequent surgical resection (6).

Previously, diagnosis was based on a combination
of clinical features with imaging studies. In the litera-
ture, AVMs have mostly been evaluated by sonography
or magnetic resonance imaging (5,7). However,
sonography is unable to provide a panoramic view of
the lesion, and magnetic resonance imaging is lim-
ited by its spatial resolution. Thus, invasive angiogra-
phy may be necessary for therapeutic planning (7,8).
As an invasive modality, diagnostic carotid angiogra-
phy has minimal but inevitable complications, in-
cluding minor stroke and transient ischemic attack
(9). The recent improvements in MDCT data acquisi-
tion and the maturation of contrast medium injec-
tion skills have made comprehensive evaluation of
many difficult cardiovascular diseases possible, such
as with neonatal coronary artery (10), prosthetic de-
vices (11) and whole body arterial evaluation (3). MDCT
has become the primary modality for evaluating com-
plex and delicate anatomy in cardiovascular diseases.

Fig. 2 — Arterial anatomy of the neck arteriovenous
malformation. (A) Oblique sagittal maximum inten-
sity projection image on multidetector row computed
tomography clearly delineates the nidus of the arte-
riovenous malformation (arrow) and an engorged
feeding artery (arrowheads) from the proximal right
occipital artery of the right external carotid artery.
The findings were compatible with the digital sub-
traction angiography and surgical findings. (B) Right
anterior oblique projection on right carotid arteri-
ography shows the nidus (arrow) and feeding artery
(arrowheads).
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Fig. 3 — Venous anatomy of the neck arteriovenous malformation. (A) Oblique sagittal maximum intensity projection
image on multidetector row computed tomography demonstrates four veins (arrows) draining from the arteriovenous mal-
formation into the right external jugular vein (EJV). The finding was compatible with digital subtraction angiography and
surgical findings. (B) Right anterior oblique projection on right carotid angiography during the venous phase shows the
four veins (arrows) draining into the right EJV. (C) Photography of the surgical findings. The four draining veins (arrows)
are marked by blue vascular loops, the arteries (arrowhead) by red vascular loops, and the nerve by a white vascular loop.

In many respects, it has replaced conventional catheter
angiography (3,10,11).

In our case, with precise protocol setting, contrast
injection, scan-injection synchronization, and a metic-
ulous post-processing technique, MDCT was shown to
have excellent ability in the preoperative evaluation of
neck AVMs. With a single scan and low-dose protocol,
all the detailed information required by surgeons can
be acquired, including arterial and venous anatomy,
the nidus of the AVM, and the involved area and depth.
MDCT can help surgeons assess neck AVMs preoper-
atively and can thus facilitate the surgery.

To the best of our knowledge, the present case is
the first reported case of neck AVM evaluated by MDCT
angiography which was compared with invasive angi-
ography and surgery. The findings from these three
procedures were identical. With three-dimensional
reconstructed images, MDCT provides comprehensive
evaluation by defining the gross total anatomy and
the relationship of the mass to important structures in
the neck, as well as detailed information about feeding
and draining vessels. Thus, MDCT is potentially a
new paradigm for the diagnosis of and treatment
planning for AVMs.

References

1. Chen MC, Tsai IC, Lee T, Lin PC, Hsu MY, Wang DW. Use of
“contrast-covering time” concept in multi-detector row CT
angiography. C J Radiologic Tech 2007;31:33-40.

2. Tsai IC, Lee T, Chen MC, Tsai WL, Lin PC, Liao WC. Homo-
dgeneous enhancement in pediatric thoracic CT aortography

10.

11.

using a novel and reproducible method: contrast-covering
time. AJR Am J Roentgenol 2007;188:1131-7.

Tsai WL, Tsai IC, Lee T, Hsieh CW. Polyarteritis nodosa:
MDCT as a “one-stop shop” modality for whole-body arterial
evaluation. Cardiovasc Intervent Radiol 2008;31(Suppl 2):
S526-9.

McCollough C, Cody D, Edyvean S, et al. AAPM Task Group
23: CT Dosimetry. Diagnostic Imaging Council CT
Committee: The Measurement, Reporting, and Manage-
ment of Radiation Dose in CT. AAPM Report No. 96. College
Park, MD: American Association of Physicists in Medicine,
2008.

Donnelly LF, Adams DM, Bisset GS. Vascular malforma-
tions and hemangiomas: a practical approach in a multi-
disciplinary clinic. AJR Am J Roentgenol 2000;174:
597-608.

Yakes WF, Rossi P, Odink H. How I do it. Arteriovenous
malformation management. Cardiovasc Intervent Radiol
1996;19:65-71.

. Herborn CU, Goyen M, Lauenstein TC, Debatin JF, Ruehm

SG, Kroger K. Comprehensive time-resolved MRI of periph-
eral vascular malformations. AJR Am J Roentgenol 2003;
181:729-35.

Perkins JA, Sidhu M, Manning SC, Ghioni V, Sze R. Three-
dimensional CT angiography imaging of vascular tumors of
the head and neck. Int J Pediatr Otorhinolaryngol 2005;
69:319-25.

. Abu Rahma AF, Hayes JD, Deel JT, et al. Complications of

diagnostic carotid/cerebral arteriography when performed
by a vascular surgeon. Vasc Endovascular Surg 2006;40:
189-95.

Tsai IC, Chen MC, Jan SL, et al. Neonatal cardiac multide-
tector row CT: why and how we do it. Pediatr Radiol
2008;38:438-51.

Lee T, Tsai IC, Fu YC, et al. MDCT evaluation after closure
of atrial septal defect with an Amplatzer septal occluder.
AJR Am J Roentgenol 2007;188:431-9.



