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Intracranial Aneurysm Not Seen on 
Conventional Angiography 

I wish to comment on the recently published case report 
by Curnes et al , "MR Angiographic Demonstration of an 
Intracranial Aneurysm Not Seen on Conventional Angiog
raphy" (1) . The detection and failure to detect the source 
of spontaneous subarachnoid hemorrhage, with particular 
reference to ruptured aneurysm, were well discussed in the 
commentary to that article by Heinz (2). He made the 
statement that he "has no good explanation why the 
conventional angiogram was negative, but the magnetic 
resonance angiogram (MRA) was positive," and Curnes et 
al stated that "we can only speculate on the reason the 
initial angiogram did not show the aneurysm." Having 
inspected only the available: published illustrations and not 
the original films, I probably should not be so brash as to 
suggest that I know why. Nevertheless, I do believe that I 
know the reason(s) . Reinforced by the agreement of several 
local colleagues, I am emboldened to write this letter. 

As is frequently the case when an aneurysm is "missed" 
on the initial cerebral angiography, the lumen of the aneu
rysm may be relatively small and difficult to project clear 
of adjacent, often tortuous vessels. This probably played a 
role in the present case. 

artery. If this appearance were caused by tortuosity of 
vessels, either such vessel tortuosity would be apparent, or 
superimposition of two segments of the same artery or two 
different arteries would produce an increased, approximate 
doubling of contrast density, which is not the case. Projec
tion of an artery on end likewise would produce a markedly 
increased contrast density, entirely different from the uni
form, single vessel and/or lumen of aneurysm density 
shown in the pertinent area. Increased (addition of) contrast 
density caused by superimposition of vessels or a vessel 
seen on end is illustrated well in Figure 1 C on the left, at 
or near the junction of the left anterior cerebral and anterior 
communicating arteries. 

Admittedly, the angiographic image of left common 
carotid angiography reproduced in Figure 1 C does not 
demonstrate this area to optimal advantage, in my opinion. 
Although contrast material is demonstrated as very opaque 
material in the left internal carotid artery and middle cere
bral artery branches, the subtraction technique used for 
that projection does not demonstrate as dense contrast 
material in the anterior communicating artery region. Use 
of the same projection with injection of the right internal 
or common carotid artery probably would have resulted in 
better contrast visualization of this area, especially of the 
right anterior cerebral artery and its junction with the 
anterior communicating artery, as was essentially done 
(and achieved) for the repeat conventional angiography 
illustrated in Figure 38. The repeat right carotid angiogra
phy showing the aneurysm in Figure 38 admittedly was 
done with a slightly different projection, but the projection 
used in Figure 1 C probably would have worked equally 
well. 

Although subtracted images are a great aid in cerebral 
angiography, there occasionally may be certain pitfalls in 
their interpretation, which may be caused by technical 
factors. For example, it may be difficult to see an aneu
rysm, ulceration, or stenosis through a dense column of 
contrast material on a subtracted image, including digital 
subtraction angiography. Conventional , unsubtracted im
ages on occasion actually may demonstrate such abnor-
malities to better advantage. This almost certainly is part Although difficult to determine on the basis of only the 
of the explanation for the failure to see any evidence of the MRA reproduced in Figure 2, I wonder whether some of 
aneurysm in their Figure lB. In Figure 1D, an extra dense the appearance that may have been attributed to the 
collection of contrast material is seen at or adjacent to the aneurysm actually may represent vessel superimposition 
junction between the anterior communicating artery and or the anterior cerebral artery projected on end at the base 
the right anterior cerebral artery , but admittedly it is im- of the aneurysm (note high signal intensity area). This 
possible to differentiate the possible presence of an aneu- could contribute to an apparent but false "better" demon-
rysm from vessel tortuosity on the basis of that projection stration of the aneurysm. In fairness to the authors, I realize 
alone. that other, unpublished MRA projections might clarify this 

However, as the authors pointed out, Figure 1A shows possibility . Nevertheless, a generally acknowledged prob-
a focal clot in the anterior interhemispheric fissure, which lem in diagnosing small cerebral aneurysms, especially by 
is extremely strong evidence that there almost certainly means of MRA, is their differentiation from arterial tortuos-
must be an aneurysm in the anterior communicating artery ity. The technical improvements with MRA have been rapid 
region. Indeed, I believe that Figure 1 C does show an and enormously impressive, but the spatial resolution of 
aneurysm in exactly the same location where it subse- MRA still does not equal that readily obtainable with con-
quently was demonstrated on MRA and repeat conven- ventional cerebral angiography of high technical quality. 
tional angiography. At the very least, its presence at the When an aneurysm is not identified by cerebral angiog-
junction between the anterior communicating artery and raphy, it has been my experience that a combination of 
the right anterior cerebral artery should be strongly sus- several factors often is responsible. I believe that the case 
pected, based on the appearance of Figure 1 C. Contrast report by Curnes et al is a published illustration of such an 
material in this area is seen in a larger area than can be occurrence. However, albeit difficult to appreciate on the 
accounted for on the basis of diameter size of any adjacent published images, as discussed above, I believe that this 
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case is not primarily an example of the initial conventional 
cerebral angiography failing to demonstrate or "detect" the 
aneurysm. Rather, I think that it is an example of not 
having used optimally the conventional angiographic tech
nique(s) at our disposal. Most of all , I regard it as an 
excellent example of failing to make the correct angio
graphic observation(s) and interpretation. I challenge the 
authors to review carefully their original examination and 
obtain different subtraction images for more optimal dem
onstration of the anterior communicating artery region, 
which I suspect may well demonstrate the presence of the 
aneurysm more clearly than shown in Figure 1 C. 

I am pleased that MRA contributed to proper care of 
the patient in this case. I also am pleased that the authors 
had the foresight to use MRA, which apparently was needed 
by them (or at least was useful to them) in this case. 
However, I feel that conventional cerebral angiography took 
a "bum rap" by publication of this case, as I believe has 
happened also in other communications (for example, at 
the last American Society of Neuroradiology meeting in 
Vancouver) comparing excellent-quality MRA with subop
timally performed and interpreted conventional cerebral 
angiography. 
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Reply 

We would like to thank Dr. Gabrielsen for his careful 
review of our paper. His somewhat strident tone gives us 
new insight into the University of Michigan mascot, the 
wolverine. 

Aside from arguing about the specific images from our 
case report, Dr Gabrielsen apparently rejects even the 
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possibility that an aneurysm might be seen at MRA but not 
at conventional cerebral angiography. This seems to be a 
rather extreme position . 

We agree that unsubtracted images are often helpful in 
finding the aneurysm. In this case they were not (Fig 1 ). 
As requested, an unsubtracted view of one of our original 
illustrations is presented here (Fig 1 A), along with the base 
view (Fig 1 B) from a right common carotid artery injection 
at the time of the first angiogram. It does give us the 
opportunity to make the point that the workup of subarach
noid hemorrhage should be primarily done with cut-film, 
not digital, technique, to allow the examination of both 
subtracted and unsubtracted images. 

To address the question of overlapping vessels, we 
reprocessed the MRA using a General Electric Windows 
work station with MRAngio software (version 1.1.7). This 
program not only allows one to isolate a specific circulation 
(ie, right internal carotid artery) , but one may then rotate 
the remaining vessels in an infinite variety of angles to 
choose the best view. Figure 2 shows the aneurysm at the 
junction of the anterior communicating artery with the right 
anterior cerebral artery after electronic removal of the 
posterior circulation and most of the left anterior circula
tion, proving that no overlying vessels caused the density. 
The presence of a neck on the aneurysm proves that it is 
not a superimposition of tortuous vessels. Real-time rota
tion of the isolated circulation readily confirms the site of 
the aneurysm and can provide the surgeon with helpful 
three-dimensional visualization of the approach before cra
niotomy. 

It was no surprise to us that an anterior communicating 
artery aneurysm was eventually found ; that was the work
ing hypothesis from the time the interhemispheric clot was 
discovered on computed tomography (CT). However, we 
could not convince ourselves that an aneurysm was present 
on the first study. A double density is not sufficient proof 
to commit a patient to an exploratory craniotomy . 

Demonstration of anterior communicating aneurysms is 
often difficult. A recent article from New York University 
Medical Center described four cases in which the surgeons 
successfully operated on patients with anterior communi
cating artery aneurysms despite negative arteriography, 
basing their approach solely on the presence of interhemi
spheric fissure clot (1). Although we have no experience 
with this form of management, the article is a timely 

Fig. 1. A, Anteroposterior right common 
carotid artery with left cross-compression 
fails to reveal an anterior communicating 
artery aneurysm. 

8, Right common carotid artery injection, 
base view. No aneurysm is seen. 

Fig. 2. Three-dimensional phase-contrast 
MRA of the right anterior circulation, and 
both anterior cerebral arteries, left anterior 
oblique projection . The aneurysm neck is 
marked with an arrow. 
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statement that even in the best neuroradiologic centers, it 
can be impossible to demonstrate some aneurysms acutely. 
Our hypothesis remains that either clot, alterations in 
cerebral perfusion pressure, or both prevented the visuali
zation of the aneurysm on the first study. 

We suspect that Dr Gabrielsen is concerned that we, 
and others, are cleverly building a coffin into which we 
plan eventual interment of conventional cerebral angiog
raphy. This is not the case. We continue to recommend 
high-resolution, cut-film angiography in the workup of 
subarachnoid hemorrhage, with repeat angiography at 1 
week in negative cases. However, we also predict that a 
large number of neuroradiologists will continue to find it 
irresistible to test the limits of MRA for aneurysms, be it 
for screening, flow dynamics in giant aneurysms, evaluating 
vasospasm, or in negative angiography of subarachnoid 
hemorrhage. We will continue to practice high-quality cer
ebral angiography and MRA, and use each to their best 
advantage. 
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Death after Cerebral Angiography: An Unusual 
Cause 

We recently had an unfortunate fatality after cerebral 
angiography. A 56-year-old woman had a subarachnoid 
hemorrhage for which she underwent emergency angiog
raphy and aneurysm clipping of a left middle cerebral 
artery genu aneurysm. Angiography was performed via a 
single-wall arterial puncture with a 5-F catheter. She had a 
moderate-size right groin hematoma which was stable. Her 
postoperative course was complicated by a left lower lobe 
pneumonia successfully treated with antibiotics. Nine days 
after aneurysm clipping she underwent repeat cerebral 
angiography as part of the Tirilazad study protocol. Be
cause of the right groin hematoma, repeat angiography 
was performed via a double-wall puncture, left femoral 
artery approach with a 5-F catheter. 

Thirty minutes after the patient 's returr:1 to her room 
from the second angiogram, she became acutely hypoten
sive, necessitating emergency intubation and intravenous 
pressor therapy. Acute mycocardial infarction was sus
pected, but cardiac evaluation was entirely normal. The 
diagnosis of intraabdominal hemorrhage was also consid
ered, but the patient denied any discomfort or pain, and 
the abdomen was nondistended and normal to palpation. 
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She continued to deteriorate, required multiple transfusions 
during the ensuing 14 hours to maintain a falling hemato
crit, the reasons for which remained obscure at the time, 
and finally had fatal cardiopulmonary arrest, resistant to all 
resuscitative measures, including open-heart massage. 

Autopsy revealed extensive retroperitoneal and intra
peritoneal hemorrhage and a 5-cm patent dissection and 
luminal tear of the right common femoral artery. Death 
was attributed to exsanguination via the dissected right 
common femoral artery. 

Our opinion is that the dissected right common femoral 
artery, when under normal pressure, presented no major 
complication, aside from a persisting hematoma. However, 
when subjected to 20 minutes of markedly elevated blood 
flow during compression of the left femoral artery after the 
second angiogram, the luminal tear became enlarged, al
lowing increased blood flow, ultimately leading to the 
patient's death. 
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The aforementioned case both in timing and in clinical 
sequence typifies a postangiography puncture pseudoaneu
rysm with subsequent rupture. The patient had a "moderate 
size" right groin hematoma, which in all likelihood con
cealed a pseudoaneurysm. Most of these will occlude with 
time or at least become palpable once the adjacent hema
toma resolves. In this case, however, the patient was 
unlikely to complain of right groin pain or undergo duplex 
sonography to evaluate the right groin for pseudoaneu
rysm. Unfortunately, she probably did have a local increase 
in blood pressure in her right lower extremity arterial 
system after the repeat angiogram from the contralateral 
side. This was probably enough to prompt rupture of the 
pseudoaneurysm into the adjacent tissues, retroperito
neum, and intraperitoneum, findings of which would be 
indistinguishable from the descriptions described at au
topsy. 

In an article evaluating patients treated surgically for 
postangiography pseudoaneurysms, a mean time from 
angiography to rupture was 2.8 days (with a range of 1 to 
6), and multiple regression analysis demonstrated that risk 
factors for rupture included increased patient age, presence 
of peripheral vascular disease, and abnormal liver function 
tests (1 ). 

Michael C. Brunner 
Terence A . S. Matalon 

Department of Diagnostic Radiology 
Rush-Presbyterian-St. Luke's Medical Center 

Chicago, Ill 
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An Algorithm for Imaging and Treatment of 
Patients with Back Pain 

We formed a multidisciplinary task force to create rec
ommendations to facilitate the workup and treatment of 
patients with back pain. The task force consisted of phy
sicians from Ambulatory Care, Anesthesiology, Neurology, 
Neuroradiology, Neurosurgery, Orthopedics, the Pain Pro
gram, and Rehabilitation Medicine. The recommendations 
were incorporated into an algorithm. Patients without a 
defined neurologic deficit are spared MR because their 
treatment will be conservative regardless of the imaging 
findings. We consider MR the imaging modality of choice 
and perform CT only when there is a contraindication to 
MR. The algorithm was implemented by discussion with 
the clinical services and by the neuroradiologist, who re
turned nonconforming imaging consultation requests with 
a letter of explanation and a copy of the algorithm. 

During the first 4 months of implementation about 20% 
of requests were received with stated history clearly outside 
the guidelines of the algorithm. After reevaluation 20% to 
30% of these had clinical information added, which 
prompted performance of the examination. By the last 4 
months of the first year of implementation, the number of 
nonconforming requests had diminished to 5% with only 
1% ultimately canceled. The number of requests received 
in total did not change markedly during the year. 

Many factors, including economics, rapid introduction 
of technology, and data showing high levels of inappro
priate care, are pressuring the development of practice 
guidelines (1). Although these ideally would be based on 
results of outcomes research, such data are generally not 
yet available. A federal agency is conducting many such 
studies, through patient outcomes research teams; one is 
on back pain (Agency for Health Care Policy and Research, 
18-12 Parklawn Bldg, Rockville, MD 20857). It was started 
in September 1989 and is expected to finish in August 
1994. In the meantime, we have formulated and imple
mented an algorithm based on clinical consensus. 

Consensus methods are being used increasingly to solve 
problems in medicine and health and were reviewed by 
Fink and associates (2). Our consensus group was not as 
formally structured as the types they defined but did 
parallel several of their recommendations. Consensus par
ticipants were selected as representative of their profession 
and had the power to implement the findings. 

Fink and coworkers also note that the impact of con
sensus studies can be improved through careful dissemi
nation of the findings. Initial implementation was done 
mainly at the level of the neuroradiologist reviewing imag
ing requests. This lead to confusion on the part of clinicians 
who were unaware of the algorithm. This was resolved by 
discussions at clinical conferences. Clinicians also noted 
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that patients themselves often demand imaging studies, 
pointing out the need for patient-education materials. The 
central position of the neuroradiologist in the clinical neu
rosciences team seemed to be helpful in terms of facilitating 
clinician education. 

We have used similar consensus methods to create an 
algorithm for patients suspected of having spinal metas
tases. 

The final effect of our algorithm is not clearly defined 
by a permanent change in numbers of scans requested or 
performed. There has been a marked change in the clinical 
information provided with requests. We believe that there 
has been an element of increased selectivity on the part of 
clinicians in ordering scans, but mainly more careful inclu
sion of history to assure that requested scans are indicated. 
Our study suggests that applying algorithms developed by 
consensus studies, for determining the necessity of medical 
diagnostic procedures, will not necessarily result in reduced 
health-care expenditures. 

Craig N. Linden 
Department of Radiology 
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Section of Pain Management and Rehabilitative Services 

Department of Internal Medicine 
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MR of Cerebral Aspergillosis: Different 
Patterns in the Same Patient 

We read with great interest the paper of Cox et al (1) on 
MR and histopathologic correlation of cerebral aspergillosis 
in an immunosuppressed patient. CT showed a large low
attenuation lesion with mass effect and surrounding edema 
and a hyperdense rim at the periphery of the lesion without 
contrast enhancement. MR demonstrated a low-signal-in
tensity rim on proton density- and T2-weighted images. 

We encountered a case of intracranial multifocal asper
gillosis caused by hematogenous spread from the lungs in 
an immunosuppressed patient (chronic myelocytic leuke
mia and bone marrow transplantation) which healed with 
stereotactic surgical aspiration and aggressive antifungal 
therapy (Amphotericin B and ltraconazole). There were no 
important neurologic sequelae. In our case one of the 
lesions (left parietooccipital) on unenhanced CT (Fig 3) and 
long-repetition-time MR (Fig 4A) was similar to Cox et al's 
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case, but there was contrast enhancement (Fig 48) of the 
inner part of the peripheral rim. This contrast enhancement 
may be caused by granuloma formation as previously 
reported (2-4), indicating ability of the host defense mech
anisms to encapsulate the fungus. 

However, cases in which MR was described there was 
no low-signal peripheral rim of the granulomas (3, 4), and 
these lesions presented as did the right temporooccipital 
lesion of our patient (Fig 4) (ie, intermediate-signal lesions 
within surrounding high-signal edema on proton density
and T2-weighted images and low-signal lesions on T1-
weighted images with heterogeneous contrast enhance
ment). In Gupta et al's case (2) there was a low-signal 
peripheral rim on long-repetition-time MR images attributed 
to a pial vascular rim. 

In Cox et al's case this peripheral rim related to a dense 
population of hyphal elements and blood breakdown prod
ucts (maybe deoxyhemoglobin) in a lesion imaged 1 day 
after the onset of neurologic symptoms. Histologically the 
center of the lesion consisted of areas of coagulative fungal 
necrosis. 

Cox et al refer to an MR study of invasive pulmonary 
aspergillosis. In this study (5) the lesions had a targetlike 
appearance where the center represented coagulative fun
gal necrosis and the peripheral rim of high signal intensity 
on T1- and T2-weighted images corresponded to subacute 
hemorrhage (in 5- to 15-day-old lesions). This per·ipheral 
rim enhanced after administration of gadopentetate dime
glumine and peripheral concentric inflammation associated 
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with hyperemia was supposed to account for this enhance
ment. 

In our case this peripheral rim appeared after several 
weeks of evolution. There was at the beginning a hypo
dense lesion with faint contrast enhancement on CT, con
sistent with an early infarction (Fig 5) caused by initial 
vascular occlusion by fungal hyphae. Several weeks later 
a granuloma appeared with a hyperdense enhancing pe
ripheral rim on the CT scan. The MR scan was done 1 
month after stereotactic aspiration of the left parietooccip
ital lesion. This aspiration of 15 ml of purulent material 
showed on microscopic examination the characteristic sep
tate branching hyphae in coagulative fungal necrosis. 

Therefore, the low signal of the peripheral rim on T2-
weighted images could be related to the presence of blood 
breakdown products (hemosiderin of chronic hemorrhage) 
caused by hemorrhagic surgical aspiration, but because the 
hyperdense rim was already present on CT scans before 
surgery (Figure 3) these blood breakdown products also 
could originate from spontaneous hemorrhage of the as
pergillus lesion. 

As in Cox et al's case the center of the lesion in our 
case probably represented coagulative fungal necrosis, be
cause it was present in the center of the cavity at the time 
of stereotactic aspiration. In Cox et al's case, despite the 
similar CT and MR appearance, there was no enhancement 
after iodinated intravenous contrast administration, prob
ably because of the short delay (1 day) between the scan 
and the onset of symptoms. 

48 5 
Fig. 3. Nonenhanced CT scan obtained 1 month before stereotactic aspiration. Low-density lesion with hyperdense peripheral rim 

(arrow) in the left parietooccipital region (the right temporooccipital lesion is not visible on this section). 
Fig. 4. MR scan (0.5-T machine) 1 month after stereotactic aspiration. 
A, Proton-density image (1940/40 [repetition time/echo time]). The left lesion has a high-signal center with a low-signal peripheral 

rim (arrow) and high-signal surrounding edema. The right lesion (arrow) has an intermediate-signal intensity within edema. 
B, Postcontrast T1-weighted image (500/ 20). There is enhancement of the inner part of the peripheral rim (black arrow) in the left 

lesion and heterogeneous enhancement of the right lesion (white arrow). There is also focal meningeal enhancement on the left (curved 
white arrow). 

Fig. 5. First CT scan (enhanced) after the onset of neurologic symptoms. A low-density lesion (white arrow) is seen in the left 
parietooccipital region with mass effect on the left trigone and faint enhancement (black arrow), consistent with early infarction. 
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Thus cerebral aspergillosis may present different pat
terns depending on the lesion 's age and the immunologic 
status of the patient: early infarction presenting as a hy
podense lesion with faint or no enhancement. It could be 
associated with a peripheral rim of high attenuation on CT 
and of low signal intensity on T2-weighted MR images, 
when the infarction is hemorrhagic. When the host defense 
system is able to encapsulate the fungus, there is granu
loma formation. Granulomas present as enhancing lesions 
with or without peripheral rims of low signal intensity on 
T2-weighted MR images. 
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Reply 

We read with great interest the communication from 
Drs Miaux et al regarding a single immunosuppressed 
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patient with multiple aspergillus lesions caused by hema
togenous spread from the lungs. It is certainly gratifying to 
see another extremely well documented case of cerebral 
aspergillosis with pathologic correlation . It is through such 
well-correlated comparisons of pathology and radiology 
that imaging science continues to advance. 

Exactly as in our reported case, some of the most 
important features of the imaged abscesses included ex
treme signal decreases on MR T2-weighted images. We felt 
that the mycoses in which the hypha! forms predominate 
tend to form patterns consistent with vascular occlusion 
and secondary abscess formation and that decreased signal 
was a prominent feature in the MR imaging thereof. The 
decreased signal might have been caused by the accretion 
of metallic elements such as manganese and magnesium. 
On the other hand, it could just have easily been caused 
by coagulative necrosis with hemorrhagic change in all the 
various forms of hemorrhage that relate to decreased signal 
on the T2-weighted images. 

We found that in our case, however, there was no 
hemorrhage in the center of the lesion, and we concluded 
that the centers of the aspergillus lesions were believed to 
represent coagulative fungal necrosis, and the periphery of 
the lesions corresponded to subacute hemorrhage or hem
orrhagic infarction. This seems to be the same conclusion 
reached by Miaux et al, and we would agree with the 
authors' contention that cerebral aspergillosis may present 
with different patterns, depending on the age of the infec
tive lesions and the immunologic state of the patient. If the 
patient has enough functioning host defenses and is able 
to encapsulate the fungus, there is granuloma formation 
with enhancement on contrast-enhanced MR; if, as in our 
patient, the host-defense system is so disordered that no 
encapsulation can occur, then coagulative necrosis, de
picted by hemorrhagic change and accretion of manganese 
and magnesium, is the predominant form. 

F . Reed Murtagh 
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