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Our goal was to establish a contrast injection technique that uses the unique vascular
anatomy of the rabbit ear to spare the valuable femoral artery access sites. The central artery
of the left ear was cannulated. Contrast injected in a retrograde fashion opacified the right
brachiocephalic artery and its branches. The technique can be used in rabbits with the usual
bovine-type left common carotid artery origin.

In the past several years, elastase-induced saccular
aneurysms in the rabbit have become popular because
of their anatomic and histopathologic similarity to
human intracranial aneurysms. One drawback of the
model is the relative difficulty of a diagnostic fol-
low-up angiogram: femoral catheterization requires a
cut-down and frequently results in permanent occlu-
sion of the femoral artery. We decided to establish
the feasibility of retrograde ear artery injections and
work out details of this new method to promote its
use.

Description of the Technique
All animal procedures at the Center for Neurovas-

cular Surgery and Stroke Research were conducted
according to protocols approved by the Animal Use
and Care Committee of the University of Miami.

Saccular aneurysms were created by transcatheter
elastase treatment of the right common carotid artery
(CCA) origin. Multiple variations of the technique
have been described in the literature (1, 2), but details
are beyond the scope of this article.

The animals were weighed, and an injection of 0.01
mg/kg glycopyrrolate (American Regent Laborato-
ries, Shirley, NY) was administered IM into the cra-
nial thigh. A few minutes later, a combination of
5mg/kg xylazine (Xyla-Ject; Phoenix Pharmaceutical,
Inc., St. Joseph, MO) and 35 mg/kg ketamine (Keta-
set; Fort Dodge Animal Health, Fort Dodge, IA) was

injected IM to the opposite side. After 10–15 min-
utes, the left ear dorsum was carefully shaved. Alco-
hol was used topically to clean the skin, moisten hair,
and also achieve vasodilation. A 0.85 � 25 mm 22-
gauge intravenous catheter (PSS Inc., Orlando, FL)
was than advanced retrogradely into the central ar-
tery of the ear approximately at the distal third, or
where the artery diameter allowed safe puncture. The
central needle was withdrawn, and the Luer-lock end
of the plastic cannula was directly connected to a
5-mL Luer-lock syringe containing undiluted con-
trast. After quick positioning of the rabbit and the
C-arm, a digital subtraction angiography sequence
was initiated, followed by prompt and forceful injec-
tion of the entire contents of the syringe. If the an-
giogram quality was sufficient, the cannula was im-
mediately removed and local compression was
applied by using a clothes clip over a few gauze layers
for 10–15 minutes across the ear. The rabbit was then
placed in the recovery cage, where full recovery was
rapid. Turnaround time after a short learning period
approached 5–10 minutes, so all rabbits in a 12- or
24-animal study could be evaluated within a few
hours.

Discussion
Elastase-induced aneurysm models in rabbits are

widely used for training and device testing (3). When
devices are implanted either into the aneurysm or
across its neck, a follow-up angiogram should reveal
vascular structures in great detail. Sufficient contrast
opacification can be achieved with transcatheter con-
trast injection via the femoral approach (4, 5).

Unfortunately, the rabbit femoral artery is narrow
and very fragile. Every time the femoral artery is
accessed via a cut-down, it needs to be ligated at the
end of the procedure unless a technically challenging
microsurgical closure is performed. The risk of losing
the access site is very high. By the time a test device
is implanted, one of the femoral arteries is usually
rendered inaccessible. This leaves the contralateral
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artery as the access route for follow-up angiograms.
One follow-up is not problematic, but a study requir-
ing multiple follow-up angiograms may run into the
risk of occluded vessels. Furthermore, the femoral
cut-down and catheterization in our lab could not be
performed with IM anesthesia because of the dura-
tion of the study. Gas anesthesia resulted in lengthy
exchange procedures and long recovery times. It also
stressed the respiratory system in animals possibly
infected with Pasteurella, resulting in complications
and animal losses.

To avoid many of the above problems, intravenous
contrast injection is an option used by many research-
ers (6, 7), but the resulting image quality is inade-
quate for high-resolution angiograms. Contrast is
usually injected via the marginal vein of the ear. The
contrast is very much diluted by the time it opacifies
the brachiocephalic vessels. The image contrast is
poor, and the image quality is frequently further de-
graded by severe motion artifacts.

Just as right vertebral (VA) and CCA angiograms
can be performed by using forceful right brachial
artery injection in humans, we realized that injection
into the surprisingly strong central artery of the left
ear quickly fills the left external and CCAs and then
continues contrast flow toward the lowest resistance
results in retrograde flow to the parent vessel of the
left CCA. Because rabbits usually have some varia-
tion of the bovine-type origin of the left CCA, the
next opacified vessel is the right brachiocephalic ar-
tery (BCA) and its derivatives (Fig 1).

Interim follow-up angiograms were of excellent
quality when using the left ear injection method, if the

anatomy was favorable. Contrast opacification was
strong, and the duration of the injection bolus was
long enough that good-quality subtraction could be
performed at a rate of 6 frames per second without
significant motion artifacts, despite the excessive

FIG 2. A, Left ear injection 3 months after stent implant and
coiling of the elastase-induced aneurysm densely opacifies the
left CCA (white arrowheads) and the BCA along with its
branches. Notice the excellent opacification of the right VA
(black arrow) and its derivative muscular branches. This angio-
gram was performed by hand injection of 5 mL of undiluted
Visipaque via a 21-gauge plastic venous cannule into the left
central ear artery.

B, Aortogram in the same animal at 6 months opacifies the
same vessels, but to a lesser degree. Both the left CCA (white
arrowheads) and the right VA (black arrow) are less opacified
when compared with the ear injection technique. Note the non-
visualization of the muscular branches of the right VA. This
angiogram was performed by hand injection of 5 mL of undiluted
Visipaque via a 4F diagnostic catheter without sideholes.

FIG 1. Vascular anatomy of the central artery of the ear, left
antero-oblique view. Transcatheter contrast injection opacifies
the BCA with the elastase-treated right CCA origin forming an
aneurysm sac (white arrow) and the left CCA (white arrowheads)
with its branches. The central artery of the ear (black arrows)
originates from the external carotid artery territory as one of its
major branches.
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breathing motion of the rabbits. Fig 2A shows retro-
grade ear injection of a rabbit 3 months after stent
placement and coiling of an elastase-induced saccular
aneurysm of the BCA. The same rabbit underwent a
6-month follow-up angiogram by using a 4F diagnos-
tic catheter via the left femoral artery. Although the
magnifications used in the 2 studies differ, the supe-
rior contrast opacification of the ear injection is ob-
vious. The fact that the proximal markers of the stent
are positioned at the orifice of the BCA is notable. To
avoid mechanical damage to the investigational de-
vice, we were reluctant to seek a more invasive cath-
eter tip position.

We tested the new technique in 2 groups of rabbits
in 2 separate studies. In the first study, 10/17 animals
had a left CCA origin that yielded good opacification

of the right BCA. In the second study, 4/6 animals had
such an anatomy. When the left CCA originated di-
rectly from the aortic arch, or as a common origin
with the BCA but with an unfavorable angulation, the
contrast ended up opacifying the distal aortic arch
only but not the BCA (Fig 3). According to a recent
personal communication (D.F. Kallmes, “Vascular
anatomic variation in rabbits,” 2005), study of a large
group of animals suggests that approximately 70%–
80% of New Zealand white rabbits may have favor-
able anatomy for retrograde ear injection. Preselec-
tion of animals can be achieved by performing test
injection before creation of an aneurysm and exclud-
ing animals with unfavorable anatomy.
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FIG 3. This angiogram represents the unfavorable human-type
left CCA origin directly from the aortic arch. Contrast injected via
the left central ear artery densely opacifies the left CCA (white
arrowheads) but flushes caudally by the flow in the aortic arch.
Injection parameters were similar to those described in Fig 2B.
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