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MR Imaging in Comatose Survivors
of Cardiac Resuscitation

We read with interest the article by Wijdicks et al
(1) on the role of MR imaging as a confirmatory study
in survivors of cardiac arrest. The authors, using fluid-
attenuated inversion recovery (FLAIR) and diffu-
sion-weighted (DW) imaging, demonstrated diffuse
signal intensity abnormalities in the cerebellum, thal-
amus, frontoparietal cortices, and hypothalamus that
were not initially visualized on CT scans. This study
and several others stress the important new role of
neuroimaging in predicting the neurologic outcome
after global ischemia (2–4).

We would like to draw the attention of the au-
thors to a previously published study (3) in which
CT findings were used as predictors of the outcome
after cardiac arrest. Wijdicks et al report an inter-
esting discrepancy between MR imaging and CT
results. This discrepancy supports our previous
findings (5) that a loss of gray matter (GM)–white
matter (WM) differentiation (GWMD) on CT
scans, when visually assessed, is not a reliable pre-
dictor of a poor outcome or death after cardiac
arrest. We found a poor interrater reliability (� �
0.3). Interrater agreement was only 58% with an
actual agreement beyond chance of 20%. This find-
ing prompted us to use a more quantitative assess-
ment of the loss of GWMD. Hence, we measured
the Hounsfield unit density of GM and WM in
several regions of interest on nonenhanced CT
scans of the brain. The most important area was at
the basal ganglial level (BGL). Using an analysis of
the receiver operating characteristic curve, we de-
termined that a Hounsfield unit ratio of GM (cau-
date) to WM (posterior limb of the internal cap-
sule) of less than 1.18 at the BGL was 100%
predictive of death with an odds ratio of death of
21.67 (3).

Although there is no doubt that MR and DW
imaging are far more accurate than CT scanning in
identifying early ischemic changes, the use of this
technique is still limited by several factors, such as the
lack of availability and expertise needed to interpret
DW images in several centers and the long duration
of the test, which may expose critically ill patients to
undue risks. Wijdicks et al were able to obtain MR
images in only 37% of their patients, with additional
advantage of having the anesthesia and MR imaging
departments located on the same level as the inten-
sive care unit. This level of support is not readily
available in most hospitals.

We believe that, until MR imaging technique over-
comes some of these limitations, the quantitative
measurement of the loss of GWMD with CT may be
a good substitute in several medical centers.

Michel T. Torbey, MD, MPH and Anish Bhardwaj, MD
Neurosciences Critical Care Division

The Johns Hopkins University
School of Medicine

Baltimore, MD
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Management of Aneurysm Perforation during
Guglielmi Electrodetachable Coil Placement

We read with interest the case report presented by
Willinsky and terBrugge (1) regarding a technique of
using a second microcatheter to treat perforation of a
ruptured paraophthalmic aneurysm during initial
catheterization. Having had experience with a similar
situation during endovascular treatment of a cerebral
aneurysm, we felt obliged to report on our procedure
with some modification and to contribute to the val-
idation of the simple technique to treat a perforation
of a cerebral aneurysm.

A 66-year-old man presented with subarachnoid
hemorrhage. Angiography showed a 6 � 5 � 4-mm
saccular aneurysm of the basilar-superior cerebellar ar-
tery. A Fastracker-10 microcatheter (Boston Scientific/
Target) was navigated into the aneurismal lumen
through a guiding catheter that was placed into the left
vertebral artery. When we were attempting to push the
remaining 10-mm length of a second coil after successful
placement of a first coil, the microcatheter and coil
suddenly moved forward and perforated the dome, with
the distal part of the coil extending beyond the aneu-
rysm (Fig 1A). Angiography performed immediately
after the event showed no apparent extravasation of
contrast material. The microcatheter and coil were left
in place, and the heparin treatment was promptly re-
versed. An antihypertensive agent was intravenously ad-
ministered because the patient had a history of transient
systemic hypertension, and his blood pressure was main-
tained at 80 mm Hg. We decided to pack the aneurysm
with a Guglielmi detachable coil via a second microcath-
eter to minimize extravasation at withdrawal of the orig-
inal microcatheter and Guglielmi detachable coil. With
the help of a second microcatheter placed through the
contralateral vertebral artery, we succeeded in packing
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the aneurysm without removing the original microcath-
eter (Fig 1B). Although additional minimal subarach-
noid hemorrhage was observed, the patient was dis-
charged in good clinical condition.

Several strategies to manage the life-threatening sit-
uation have been suggested (1–5). Prompt recognition
of the aneurysmal perforation by using the road-map-
ping technique, immediate reversal of anticoagulation
treatment, reducing the systemic blood pressure, and
emergency angiography are essential. Immediate treat-
ment decisions should be guided by the results of emer-
gency angiography, with the material perforating the
aneurysmal wall temporarily remaining in place.

If the emergency angiogram reveals extravasation,
rapid packing of the aneurysm with Guglielmi detach-
able coils should be performed (2, 3). If the patient
manifests an acute increase in intracranial pressure and
persistent systemic hypertension despite rapid emboli-
zation of the aneurysm, emergency ventriculostomy may
be required (4). If, on the other hand, the emergency
angiogram shows no or minimal extravasation, some
other methods should be considered. Placement of a
bridging coil that prevents extravasation through the
hole of the aneurysm may be useful (5). The use of a
second microcatheter, as described in our case, may be
a valuable technique. Willinsky and terBrugge success-
fully treated the perforation of a paraophthalmic aneu-
rysm by using a second microcatheter. Several condi-
tions were different between our case and the reported
case. Because both the microcatheter and the second
coil perforated the aneurysm in our case, the size of the
hole might have been larger in our case than in theirs.
The location of the aneurysm was also different. For the
posterior circulation aneurysm, an approach through
the contralateral vertebral artery is necessary because
the diameter of the vertebral artery is much smaller than
that of the carotid artery. If the aneurysm is located
in the posterior circulation, we suggest that angio-
grams of the bilateral vertebral arteries be obtained
before the start of endovascular treatment to iden-

tify a route for the possible introduction of a sec-
ond microcatheter.

Toshinori Hirai
Kenji Suginohara

Shozaburo Uemura
Amakusa Medical Center

Jun-ichiro Hamada
Yukunori Korogi

Mutsumasa Takahashi
Kumamoto University School of Medicine

Kumamoto, Japan
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The Petrosquamosal Venous Channel
We read the article by Marsot-Dupuch et al (1),

“The Petrosquamosal Sinus: CT and MR Findings of
a Rare Emissary Vein,” with great interest. We would
like to take this opportunity to emphasize the two
following points.

First, our evaluation of 13 anatomic corrosion
casts of the cerebral venous system corroborates

FIG 1. Images show perforation of the
dome and obliteration of the lumen.

A, Frontal scout view obtained immedi-
ately after aneurysmal perforation, shows
the original microcatheter with the second
Guglielmi detachable coil (arrowheads) ex-
tending beyond the aneurysm. The arrow
indicates the tip of the microcatheter.

B, Angiogram of the left vertebral artery,
obtained after final embolization through
the second microcatheter (arrowheads),
shows complete obliteration of the aneu-
rysmal lumen.
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the existence of a petrosquamosal venous channel,
commonly referred to as the petrosquamosal sinus
(PSS). This structure was present in five of the 26
corrosion cast sides we studied (Figs 1 and 2). In
three instances, the PSS had the typical appearance
of a diploic channel (ie, rounded irregular contours
and a tortuous course), which seems to correlate
with the CT scans presented in the article by Mar-
sot-Dupuch et al. However, we found no associa-
tion with venous anomalies such as described by
these authors. Considering that a petrosquamosal
sinus was observed in five of 26 specimen sides
(19%) and that not all the corrosion casts indicated
complete filling of the cerebral and meningeal ve-
nous system, we think that the petrosquamosal si-
nus can not be considered a rare anatomic entity.
Although no investigational procedure is perfect,
endovascular moldings obtained with the corrosion
cast technique remain a powerful anatomic tool for
the study of vascular structures, particularly when
they are difficult to access, as is the case for the
venous system at the skull base.

Second, in their discussion, Marsot-Dupuch et al.
mention that emissary veins connected to the sig-
moid sinuses (ie, the posterior condylar vein, the
mastoid emissary vein, and the petrosquamosal si-
nus) play a minor role in healthy persons, acting as
a safety valve. This conclusion is based on the
assumption that the only normal drainage pathway
for encephalic blood flowing through the sigmoid
sinuses occurs via the internal jugular veins. This
assumption is correct for a person who is lying
supine. However, in the upright position, ence-
phalic drainage occurs mainly through the internal
and external vertebral venous plexuses (2, 3). This
drainage pattern is rendered possible by connec-
tions linking the vertebral venous plexuses to the
transverse and sigmoid sinuses and to the bulb of
the internal jugular vein. These connections occur
via the anterior, lateral, and posterior condylar
veins and via the mastoid and occipital emissary
veins (4). Emissary veins, therefore, play a major
role in encephalic and neurocranial venous drain-
age. We agree, however, that the petrosquamosal
sinus most likely plays a minor role in encephalic
drainage because it is not connected to the verte-
bral venous plexus.

Diego San Millán Ruı́z, MD
Jean H. D. Fasel, MD

University of Geneva
Geneva, Switzerland

Philippe Gailloud, MD
The Johns Hopkins Hospital

Baltimore, MD
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In Re: Arterial Dissection Complicating
Cerebral Angiography and Cerebrovascular

Interventions

Belatedly, I read the above-mentioned article writ-
ten by Cloft et al (1) and published in the March 2000
issue of AJNR. It seems that our younger colleagues
do not pay enough attention to the older medical
literature: in 1975, an article (2) dealing with exactly
the same topic was published. It enumerated exactly

FIG 1. Left lateral corrosion cast of the cerebral venous system
shows the PSS (arrows), the transverse sinus (1), the sigmoid
sinus (2), the cavernous sinus (3), the pterygoid plexus (4), and
the mastoid emissary vein (asterisk).

FIG 2. Right lateral corrosion cast of the cerebral venous sys-
tem (different specimen). Note the presence of the superior
petrosal sinus (arrowheads) and the medial connection of the
petrosquamosal sinus to an emissary vein of the middle cranial
fossa (double arrow). 1 indicates the transverse sinus; 2, sigmoid
sinus; 3, cavernous sinus.
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the same causes of damage in the brachiocephalic
arteries due to the catheter angiography and had
exactly the same conclusions. At that time, we rede-
signed the multipurpose catheter that we used for
brachiocephalic angiography in such a way that the tip
of the catheter did not direct the injected contrast
against the vessel wall but into the bloodstream and
that it was difficult to wedge into the vessel wall.
Other work (3, 4) also deserves to be mentioned. The
value of Dr Cloft’s article is that he reminded younger
neuroradiologists of the possibility that iatrogenic
damage to the brachiocephalic arteries during diag-
nostic or interventional procedures may occur and
discussed how to avoid them.

Jiri Vitek, MD, PhD
Lenox Hill Heart and Vascular Institute

New York, NY
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Reply:

I apologize to Dr Vitek for overlooking his earlier
work. I appreciate his pointing this out to the neuro-
radiology community so that we can all learn from his
work and the work of others.

Harry J. Cloft, MD, PhD
Mayo Clinic

Rochester, MN
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