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Micropuncture Technique
• Palpate the common femoral artery with the index and middle finger at 

the inguinal crease. It is helpful to identify the common femoral artery at 

the point where the inferior border of the femoral head meets the 

acetabulum using a hemostat under fluoroscopy. Arterial puncture of the 

right common femoral artery is usually preferred unless there is a  

contraindication. Make a skin nick after anesthetizing the region with 

1%-2% lidocaine without epinephrine. Adding sodium bicarbonate to the 

lidocaine is helpful to decrease the initial discomfort.

• Using a 21 gauge needle and single wall technique, puncture the 

common femoral artery at a 45 degree angle to the skin over the inferior 

medial edge of the femoral head. High or low artery punctures 

must be avoided as there is no bony structure to press 

against for post procedure hemostasis.

• After the return of pulsatile blood, carefully advance a 0.018” 

wire while holding the needle very still so as not to dislodge 

the needle from the lumen of the vessel. Fluoroscopy should 

be used to confirm proper course of the wire after initial 

introduction. At this point, sedation with midazolam and 

fentanyl may be administered, if appropriate. Administration 

of sedation prior to arterial puncture may make palpation of 

the artery difficult due to decrease in blood pressure and/or 

heart rate in certain individuals.

• Remove the needle over the wire using the right hand and 

carefully control the wire at the skin entry site. Concomitant 

pressure with the left hand should also be applied to the 

artery to maintain control and avoid unnecessary bleeding. 

Advance the coaxial dilator system (typically a 4 or 5 Fr. 

system) over the wire.

• Remove the inner dilator and wire simultaneously. Place the 

left index finger over the outer dilator to prevent unnecessary 

blood loss. 

• Advance a Bentson wire through the outer dilator, again using 

fluoroscopy to confirm the proper course of the wire into the 

aorta. Remove the outer dilator over the Bentson wire. 

Concomitant pressure should also be applied to the artery to 

further control and unnecessary bleeding.

• Advance the sheath (usually 5 Fr.) over the 

Bentson wire close to the skin to avoid 

kinking the sheath.

• Remove the Bentson wire and inner dilator. 

After flushing the sheath, run a constant 

infusion of heparinized saline for the 

remainder of the procedure.

• Insert the desired catheter and wire 

through the sheath under fluoroscopy.

Table 1. Contrast (Omnipaque 300)

Rate 
(cc/sec)

Total 
Volume

Rate 
rise 
(sec)

Aortic Arch 25 50 0

Subclavian Artery 
with cuff 8 20 0.3-0.8

Subclavian Artery 
without cuff 6-8 10-15 0.8

Brachiocephalic Artery 5-7 8-12 0.8-1.0+

Common Carotid
Artery (Extracranial) 5-8 8-10

0.8-1.5 
(0.8)

Common Carotid
Artery (Intracranial) 5-8 10-12 0.8-1.5

Internal Carotid 
Artery 5-7 7-9 0.5-0.8

External Carotid 
Artery 2-3 5 0.8-1.2

Vertebral Artery 4-7 5-10 0.5-1.2

Abstract

The use of catheter angiography for the evaluation of the head and neck vasculature has largely been 
supplanted by noninvasive modalities such as MRA, CTA, and US. Catheter angiography, however, 
remains an important and essential skill to be acquired and mastered by radiology residents and 
fellows in training. Furthermore, it is a technique frequently employed for the evaluation of patients 
with CVA/TIA, SAH, AVM, Head/Neck trauma and vasculitis.

The purpose of this exhibit is to describe and illustrate the basic techniques of cerebral angiography.  
The learning objectives include:

Materials and Methods

For residents and fellows contemplating their first diagnostic cerebral angiogram, we sought to present 
a basic approach to cerebral angiography in a pictorial format. 

Introduction

It is important to first realize that clinicians often times do not ask for a procedure to be performed but 
rather are seeking an answer to a clinical question. After a thorough review of the patient’s history, it 
is important for the radiologist to determine how, if at all, a cerebral angiogram will aid in answering 
that question and whether the clinical dilemma may be better served by a noninvasive modality. 
Routine review of the patient’s current medications, allergies, and laboratory values as well as the 
ability of the patient to cooperate with the examination is necessary. Consent must be obtained in 
a manner consistent with institutional policy.

Lateral View

• Standard projection taken to 
complement the selected frontal view 
of the posterior circulation

Towne's View 

• Inferior border of the petrous ridge 
above the supraorbital rim 

• PCA optimally seen but severely 
foreshortens basilar artery

Stenver’s View

• Similar to the transorbital oblique 
view, but centered over the 
mandibular condyle with the optic 
canal in the lower outer quadrant

• Useful for visualizing the PICA and 
vertebrobasilar system

Transfacial

• Orbital floor lies over the petrous ridge

• Allows direct visualization of basilar 
artery and apex, PICA and AICA but 
foreshortens PCAs, SCAs and 
PCOMs

• Profiles tentorium, separates 
supratentorial and infratentorial 
compartments 

Carotid Angle 

• Orbital roof lies over petrous ridge 

• Good general view of posterior 
circulation 

Lateral View

• Standard projection which 
complements the frontal view of the 
anterior circulation and venous 
anatomy

Transorbital Oblique

• 45° craniocaudal angulation centered 
over the orbit with optic canal 
positioned in lower outer quadrant 

• Especially useful for visualizing the 
ACOM (+/- cross compression of the 
contralateral carotid artery)

Transfacial View

• Orbital floor lies over the petrous ridge

• Allows for visualization of bifurcation 
of ACA and MCA through the orbit

• Profiles the cavernous sinus

Carotid Angle

• Orbital roof lies over petrous ridge 

• Projects the ACA and MCA bifurcation 
above petrous ridge for optimal 
visualization

Rotational
AP I-I rotates around the patient's head 
prior to and during the simultaneous 
administration of a contrast bolus

Multiple views of a single arterial territory 
can then be viewed, reformatted and 
manipulated in three dimensions 

May obviate need for multiple runs to 
provide additional views of a target vessel

Contrast may reflux into the ACOM and 
PCOM arteries which may obviate the need 
for cross compression views

1. Micropuncture technique and sheath placement

2. Guidewire choice

3. Catheter selection, formation and manipulation

4. Standard angiographic views used for the arch, carotid and 
vertebral artery injections and their clinical utility

5. Contrast injection (rate, volume, rise) schemes and tactics

6. Exam strategies for the evaluation of patients with CVA/TIA, SAH, 
AVM, Head/Neck trauma and vasculitis

7. Solutions for common problems encountered in routine angiography

A safe and easy way to form the Simmons catheter: 
(1a) Advance the glidewire over the arch. (1b) 
Advance the catheter over wire and then withdraw the 
wire deep into the catheter. (1c-1e) Rotate the 
catheter clockwise while simultaneously pulling the 
catheter into the descending aorta until a loop is 
formed. (1f) Advance the wire across the third portion 
of the catheter. This will result in a formed catheter.
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(2a) Advance a Simmons-2 catheter and wire over the 
aortic arch and pull the wire back into the catheter. As 
the catheter is pulled back, the tip will often seek out 
the origin of one of the great vessels, frequently the 
brachiocephalic artery. (2b) Advance the wire into the 
common carotid artery (or other artery), and follow with 
the catheter. Be careful not to advance the wire above 
the vertebral body of C2. (Carotid Bifurcation) If 
one needs to examine both the internal carotid artery 
(ICA) and the external carotid artery (ECA), have the 
technologist “twizzle” (slowly hand turn the 
power-injector) while the catheter is pulled back, 
torque it, and then gently advance. This allows one to 
switch vessels without having to unhook the injector 
and insert a wire.  Be aware that this technique 
requires that the third part of the catheter be in the 
common carotid artery. (2c) If there is a need to 
evaluate the right vertebral artery, this is a convenient 
time to do so. Although it is often easier to select the 
left vertebral artery, there are instances when one must 
examine the right (see Exam Strategies). To do this, 
pull the catheter back to the origin of the 
brachiocephalic and use a formable glidewire to select 
the right subclavian artery. Then flip the curve of the 
wire up into the origin of the right vertebral artery. 
Follow with the catheter. (2d) After the run, do not 
unhook from the power injector or insert a wire. 
Withdraw the catheter so that the third portion is in the 
aorta. (2e-2f) Advance the catheter and it will become 
formed. (2g-2h) Pull the catheter back until the tip 
falls into the origin of another of the great vessels.  
Gently pull on the catheter to seat it for a run. In this 
manner, one can easily select the left common carotid 
artery, the left subclavian, or any aberrant vessels that 
originate from the arch.

Using the Simmons-2, both unformed and formed, 
minimizes the number of wire exchanges and flushes, 
thereby reducing the risk of embolization. This has an 
added benefit of decreasing the time it takes to 
perform the exam.

Selection of rate, volume and rate rise of contrast 
injection depends on multiple factors:

1. Position of catheter tip (e.g. at orifice or well-seated 
in vessel)

2. Size of vessel and outflow (e.g. vertebral artery 
ending in PICA versus vertebral artery supplying a 
large posterior AVM)

3. Need for reflux into contralateral vessels

These three parameters can be varied to optimize 
diagnostic information of the desired vascular territory 
including venous drainage.

Table 2. Exam Strategies

TIA/CVA
Aneurysm/

SAH

Aortic Arch RPO/LPO Optional

CCA Neck and 
head

Head+/- neck

ICA
Selective 

necessary

AP/lateral
Oblique or 
rotational

ECA
Selective 

catheterization not 
necessary

AP/lateral if no 
aneurysm found

Vertebral One or both
Both

intracranially

AVM Trauma

Aortic Arch Optional RPO/LPO

CCA If diseased, 
bifurcation

Bilateral AP and
lateral neck

and intracranial

ICA Bilateral ICA or
CCA

Selective 
catheterization not 

necessary

ECA Bilateral ICA or
CCA

Selective 
catheterization not 
necessary unless 
clinically indicated 

(e.g. bleeding)

Vertebral Bilateral
Bilateral AP/ lateral 

neck on both, 
intracranial on one

catheterization not 
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Catheter & Wire Selection
Bentson wire 

 • Initial wire used for access

 • Efficiently used for initial aortic arch runs 

 • Floppy tip forgiving in inexperienced hands 

Hydrophilic glidewires (Traditional and formable)

 • Useful for selecting tortuous or diseased vessels

 • Stiff tip may cause dissections and needs to be 
handled with care

 • Formable glidewire, distal tip may be manually 
shaped to the desired curve

Hinck-Headhunter 

 • Efficient in young patients (<35 y/o), trauma 
patients and for selective catheterization

Simmons catheters 

 • May be used formed or unformed 

 • Formed catheter allows for selection of vessels 
without the use of a wire, but it is difficult to 
subselect 

 • Unformed Simmons catheter allows for 
subselection of vessels such as the ICA 
and ECA with a wire 

 • Advancing a wire through a formed Simmons with 
the tertiary portion in the aortic arch will result in 
unforming of the catheter or loss of access to the 
target vessels

 • With the third part of the Simmons catheter in the 
aortic arch, pushing a formed catheter results in 
catheter moving downward, whereas pulling the 
catheter will result in the catheter moving upward

Simmons-2 catheter

 • Used efficiently and often exclusively in older 
patients with tortuous vessels and/or vascular 
disease

Simmons-3 catheter 

 • Useful in patients with a wide aorta and in 
tortuous, elongated brachiocephalic and 
subclavian arteries

Experiencing difficulty selecting a vessel 

 • Use of a different wire or catheter may be all that 
is needed to easily select the desired vessel 

 • Continuing unsuccessfully with the same wire 
and catheter is time-wasting and may lead to 
vessel trauma or other complications

RPO

Aortic Arch
• Advance the pigtail catheter over the wire to roughly 2-3 cm above 

the aortic valve. 

• With a biplane system, align the image intensifiers (I-I) 
perpendicular to one another and oblique them until the AP (LPO) 
I-I looks down the barrel of the catheter with the lateral (RPO) I-I 
perpendicular. 

• With a single plane system, lateral (RPO) will suffice. 

• If no clinical concern for cervical spine injury (e.g. TIA/CVA), have the 
patient look into the AP (LPO) I-I. This allows for better visualization of 
the cervical vertebral arteries and vertebrobasilar junction. Anatomic 
variants, anomalies (e.g. aberreant right subclavian, left vertebral artery 
arising from the aortic arch) and vascular pathology may be seen which 
may affect catheter selection.  

• Prior to performing the injection, move both I-Is 
cephalad so that the catheter is visible at the bottom of 
the image. This is shown by the green line on the LPO 
image. This allows visualization of a longer length of 
the great vessels and often the vertebrobasilar junction. 

• To remove the pigtail pull catheter down to mid 
descending thoracic aorta and advance the wire to 
unform. This is felt as an initial resistance to 
advancement of the wire followed by a “give”. Confirm 
with fluoroscopy.


