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ASNR 1988 Meeting Abstracts 

Th e following are abstracts of papers and posters 
presented during the 26th annual meeting of the 
American Society of Ne uroradiology he l d in Chicago , 
May 15 - 20 , 1988 . Only abstracts submitted in time for 
publi ca tion are inc luded. The keynot e l ec tures are 
not incl uded. Abstracts of papers appear f irs t , i n 
the o rder ill whic h they were presented . These are 
fol l owed by abstracts of posters and a l ternate pape r s . 

I~ R has rapid l y become a l ead1ng modality in the 
evaluation of spi nal and neural tube abnormal ities in th e 
infant. The co rrelation of anatomic material and diagnostic 
i ma gi ng te ch ni ques ha s resulted in maj or adva nce s in 
neurorad i 01 ogy . 

At the l as t tl"O meetings of our Soci e ty, techniques for 
th e mi c rodi ssecti on and photography of fi rs t and second 
trime s t e r fo rmalin fixed fetal spinal cord s pecimens were 
demonstrated. The accumulated experience in pre paring and 
evaluating prev i ously unavailable anatomic material paved the 
way to inves tigate the potential of MR in imaging the very 
small structures of the intact fetal spine and spina l cord. 

MR ima ging of intact formal in fi xed fetal spec imens was 
performed us ing the GE 1.5T Signa and the GE 2.0T CSI MR 
sca nn ers. Tl weighted, proton dens ity, T2 weighted spin echo 
images a nd gradient ec ho images wer e obtained using different 
s i ze RF transceiver coi l s. 1"," to 3"," sli ces were performed 
us ing 80",", 60"," and 40"," FOV. Sagitta l and coronal images 
wer e correlated with dissecte d speci mens. Specimens ranged in 
age from 10 t o 30 week s gestation. 

Th e r esults of this cont inuing investigation will 
demonstrate the potential of MR in the s tudy of the 
develo pment o f th e spine and spina l cord in the intact fetu s . 
The position of the conus, the size of the cord and 
subarachn oid space, the ossi fic ation patterns of the s pine and 
th e ganglia, ne rv e roots and filum terminal e will be 
demons t ra t ed. 

We s tudied lumbar intervertebral discs in thirty cadavers with 
sagittal MR , CT, cryomicrotome anatomic sections and selective 
histologic or freeze-dried dehydrated sections. MR was sensitive 
to collagen in the intervertebral disc . Sllarpey's fibers, whi ch 
are essen~ally collagen, are effectively distinyuished from the 
remainder of the anulus and nucleus which contain less collagen and 
mo re yround substance. Heplacement of the nucleus pulposus bj 
disorganized co llagen is also readily detected by MR as a reduced 
s ignal intensity. The <lark band in the intervertebral disc in MR 
images , previously ca lled "intranuclear cleft;' was also relate d 
to co llagen . We found that with aging, the equator of the di sc 
develope<l gradually more fiber which was mostly collagenous, but 
also e la s ti c and reticular with little ground substance. The tissue 
ap pea red to dev e lop in the peri phe ry of the di sc and proceed towa rd 
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th e ce nter. In normal adults it for ms a compact structure in the 
di sc whi ch appeared as a dark band in MR imag es. Thi s dark ban<l 
should be differentiated from the truncation artifac t seen in the 
thoracic or narrowed lumbar discs. 

MR in Non - penetrating Spine I njuries; Use in 
Clinical Management : 
Quencer RM, 8eas l ey , RE, Camm i sa FJ , Ei smont FJ, Green 
OA, a nd Post mo. ( Univers ity of Mi ami School of Med i c ine, 
Ni am i , Fl or i da 33101) 

Forty-one med i ca ll y s table pati ent s who sustained non-penetrat­
ing sp ine injuri es were eva luated with MR wi thin three weeks of 
their i njury in order to determine the r ol e of MR in the surg i ca l 
management of t hese pat ients. Eight pat i ents with cervical frac­
t ures, 29 wit h thoraci c a nd lumbar fracture s and 4 patients with 
no fractures but wi th neural ogi ca l defi cits were exami ned. 
Cl ini ca l preser,tations var ied and included transient cord dysfunc­
tion, centra l cord sy nd rome , and complete and i ncompl ete neuro­
l og i ca l def i cits . MR was used not only t o help explain the 
pat i ents ' current neurol og i ca l status but i n i nstances where 
surgery was indicated, he l ped direct the operati ve management. 
Specifica ll y, i n 5 patients with cer vi cal fracture/dislocation an 
associated herniated d i sc was f ound in 4, indicating the need for 
an anterior cerv i ca l decompression. In addition, MR was useful in 
exp l a ining t he cause of neuro l og i ca l dysfunction i n patients with 
fractures uncommon l y assoc i ated with def i c i ts, s uch as Chance or 
Hangman ' s fr acture. In seve n suc h pati e nt s hern i at ed discs were 
seen in 2, ep idura l hemat oma in 1 and a Chiar i malformation in 1. 
Ot l,er s ituati ons where MR was important in acute spi ne trauma 
inc luded cases of pr ogre ss i ve neurologica l deterioration, 
associated bony abnormalit i es and severe deficits in the face of 
normal routine radiographic studi es. MR was not useful in 
thoraco lumbar burst fractures, compression or wedge fractures, or 
in uncomp li cated Cha nce or Hangman ' s fracture where no 
neurolog i ca l deficit wa s noted. In conc l usion, myelography and 
metrizamide CT i s no longer required to help make c lin ical 
decisio ns in spine injured patients. MR i s crucial in determining 
the underlying structural abnormalities in acute sp ine trauma and 
in cer t ain injuri es , can he l p direct surgi ca l management. 

The Role of CINE-MR in the Evaluation of the Pul satil e 
Charac t e ristics of Post-Traumatic Spinal and 
Subarachnoid Cord Cys ts: Post MJDP, Quencer RM , Green 
SA, Hinks RS, Horen M, Labus J (Univ. of Miami School 
of Medicine, Miami, FL 33101) 

The purpose of this study was to determine the 
value of CINE-MR in assessing the flow characteristics 
of post-traumatic spinal cord (or subarachnoid) cysts 
(PTSCCs) both before and after shunt placement and to 
decide if the presence of pulsatility in these cysts 
corre lated well with clinical deterioration and 
converse ly. if the l oss of pulsatility following cyst 
shunting correlated well with clinical improvement. 
Subarachnoid flow patterns were also assessed pre and 
postoperatively in t hese patients, who frequently also 
underwe nt bony decompression and adhesion lysis. The 
CINE-MR findings in these cyst patients (#17) were 
the n contrasted with the flow c haracteristics in 
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patients with syringomyelia, cystic neoplasms, and 
non-traumatic subarachnoid cysts. The CINE-MR results 
were also correlated with operative findings (in 8), 
intraoperative spinal sonography, cyst fluid protein, 
and postoperative CINE-MR (in 4). MR techniques 
included cardiac gated sagittal (6 mm) field echo 
CINE-MR with a gO flip angle and T1 and T2 weighte~ 
sagittal non-MAST and MAST scans on a Picker VISTA 
operating at 1 . 5 Tesla. We conclude that (1) both 
large and multiple as well as small and single cysts 
can be pulsatile; (2) CINE-MR, being more 
physiological, is more convincing than non-MAST static 
MR in determining which cysts require shunting; (3) 
CINE-MR is critical in the preoperative detection of 
ball-valve mechanisms responsible for some expansile 
symptomatic PTSCCs; and (4) CINE-MR shows significant 
reduction in pulsatile flow within shunted PTSCCs and 
establishment of pulsatile flow in adjacent 
subarachnoid spaces following shunting, findings which 
correlate with clinica l improvement. As a result of 
our study, we recommend CINE-MR in the pre - and 
postoperative evaluation of the majority of 
symptomatic patients with PTSCCS. 

Spinal Cord Tran sec tion in Children: Diagnosis by MR: Mark 
AS, Berry I, Atla s S, Sanches J, Mane1fe C, Dillon WP, Newton TH 
(Univ . of California, San Francisco, San Francisco, CA 94143) 

Transection of the sp inal cord is a rare entity which may 
occur in children as a complication of delivery or secondary to 
direct trauma to the spine. Eleven MR studies in 8 children 
(ages 2 months to II years) with suspected spinal cord 
transection (3 post-birth trauma, 5 post-motor vehicle accident) 
were studied with sag ittal and axial TIWI (TR 500/600, TE 20/30 
msec) . Four patients were also studied using sag ittal T2WI (TR 
2000, TE 40/80). Proof of diagnosis was clinical examination 
(complete lo ss of cord function below the level of the injury) 
in 7 patients and autopsy in I patient . The level of the 
transection was at the cervicothoracic junction (5 patient s), T6 
(1 patient), conus (1 patient) and cervicomedullary junction (I 
patient with atlanto'occipital dislocation) . Sagittal images 
demonstrated severe loss of cord substance in all patients and 
complete separation of the cord in 3 patients . In 4 patients, a 
residual strand of soft tissue extended between the two segments 
of the cord. Progression of the injury from hemorrhagic cord 
contusion to almost complete transection was demonstrated in 2 
patients. Arachnoid loculations (cysts) were seen in 2 
patients . Our study shows MR can directly demonstrate cord 
transection in children . Because of its noninvasiveness, it is 
the imaging modality of choice in patients with severe spinal 
cord trauma once any unstable fractures have been stabi lized . 

Re<luced Bandwidth Spin Echo MR Imaging of the Vertebral Spine at 
High Fie ld : Ketonen L, Totterman S, Foster TH, Simon JH, Kido 
OK, Wicks AM (Univ. of Rochester, Rochester, NY 14642) 

MR imaging using reduced bandwidth has been shown to improve 
SIN without degradation of spatial resolution. 

An eva lu ation of the utility of reduced bandwidth spin echo 
(SE) imaging compared to a conventional SE technique was pro­
spec tively obtained in randomized fashion in 27 patients under­
go ing 50 MR examinations, including metastases, primary tumors, 
disc herniation s , disc bulges and degenerative changes. The 
studi es were conducted using a high field 1.5 Tesla MR imager 
(GE), and included both Tl (600/30) and T2-weighted (2000/30,90) 
SE ser ies wittl flow compensat ion using a 16 KHz bandwidth, 3 mm 
sli ce thi ckness and 2 excitations. A comparison ser ies (2000/46, 
92) was obtained us ing a 8 KHz bandwidth, 301m slice thickness 
and one excitation, which decreased the scann ing time by 50%. 

Reduced bandwidth SE and conventional SE series were com­
pared for l es ion detection and chemical shift artifacts. The 
resu l ts of this study indicated that reduced bandwidth and con­
ventional SE images were of equa l diagnostic value. Chemical 
shift art ifacts at the boundary between discs and vertebral 
bodies were seen in the lumbosacra l area and were more prominent 
in reduced bandltidth images, but did not interfere with either 
l es ion detection or interpretation of the images . 

Reduced bandwidth SE imaging can replace the conventional 
SE technique without compromising lesion detection. The factor 
of two savi ng in imaging time means increased pa tient throughput 
and better image quality in pediatric and uncooperative patients. 

Gradient Ec ho Volume Imag ing Of The Cervical Spine: 
Hueftle HC, Tkach J, Ruggieri p . Masa ryk TJ , Ross J S , 
Haacke EN, Modic NT (University Hospi t a l s , Cleveland, OH 44106) 

The purpose of this study was t o develop a rapid 
gradient echo vo lume t echniqu e for the cervical spine 
utilizing a single acquis ition which would provide thin 
reconstructions (2 mm sections) . Th e follOWing technique 
evolved from comp arisons of pulse sequences and acquisition 
planes in 15 volu nteers and represented a compromise o f 
tissue cont ras t . spa tial resolution. and exam time: 1) 
or 1.5 Tesla s up ercondu c tive magnet utiliz ing a surface 
coil. 2) sagittal plane anisotropic acquisition to reduce 
slo b thi ckness (96-120 mm), 32-64 par titions (slice 
thickness 2-3 nun) cover ing the region from the foramen 
magnum to T2 . 3) FLASH 5 degree flip angle for CSF 
myelogram effect. 4) TE 9-14 msec, 5) TR 50 ms ec and 6) 
multiplanar axial and oblique reconstructions. 120 
consecutive case!) referred for evaluation of extradur al 
disease were studi ed with the above t echniqu e plu s sagittal 
(3 nun) ond axial (4 nun) T1 weighted (500/17) 2D spin echo 
seq ue nces . Studies were int e rpret ed blindly for purposes 
of this s tudy. Results indicate that the 3D sequence 
prOVided 1) an adequ a te to good examination in 70Z of 
pa tients compaLed to 90Z of the Tl weighted images. 2) 
superior spat i al resolution and characteri za tion of 
extra du ra l di sease based on increased conspicuity (FLASH 
grea t er than spin echo in 41, FLASH::: to spin echo in 48, 
FLASH less than spin echo in 8. a nd 23 norma l) and 
decreased partial volume aver aging. 3) shorter exam time 
(6.8-13.6 minutes vs 17-20 minutes), 4) coverage of a 
lLll-ger a rea in the ax i a l plane . The t echnique was mo r e 
sens itive to patient mo tion. Gradient echo techniques have 
been shown t o be less sens itive to marrow changes and 
intradural diseose (masked by high signal intensity of CSF) 
than 20 spin echo. Our results suggest tha t in the future, 
suspected extradural disease of the cervical spine may be 
adequately evaluated with a TI weighted sagittal spin echo 
([or marrow changes and intradural le s ions) and a volume 
gradient echo s tud y with sagittal acquisition and axial 
recons t ructions . 

Fifty fiR exar.linations of the lumbar srine obtained at 1.5 
Tes l a were randomly chosen. The sp in-echo (SE) and gradient-echo 
(GRE) tran saxial images were reviewed in a blinded fashion by 
three radiologi sts. The clarity of visua lization of the li gamen­
tUr.l flavum, fac et joints, neural foramina, disk spaces, thecal 
sac , epidural fat, and herniated disk material, as well as overall 
image ~uality were quantitatively evaluated. 

All anatomic structures were statistically better visua li zed 
on SE images. The most marked differences were observed for the 
neural foramina and epidura l fat. SE was superior in delineating 
herniated disk material. HOltever, GRE was confirmatory, and 
sometimes better, in diagnosing disk herniations in several 
instances. 

GRE imaging is usefu l for diagnosing disk herniations in 
equivocal cases or in instances where motion artifact degrades the 
SE image. We recolMlend that transaxial GRE imaging of the lumbar 
spine be empl oyed as an adjunct and not as a replacement for SE 
imaging. 

MR Imaging of Discogenic Disease in the Lymbar Spine: Compari son 
of Gradient Echo with Spin-EchQ TechniQyes : Tamura F, Mark AS, 
Fram EK, Atlas SW (Univ. of California, San Francisco, San 
Francisco, CA 94143) 

The development of gradient echo images (GRE) allows the 
performance of images where the CSF is of high intensity ("MR 
myelogram") in a fraction of the time required for spin-echo 
image s . Such sequences have been used successfully in the 
cervical spine to improve contrast between the bony canal and 
subarachnoid space. To assess the utility of GRE in the lumbar 
spine, we st udi ed 63 disc levels in 21 symptomatic patients 
(ages 31 -87 years) using axial multislice GRE (TR-600/ 700, 
TE=10/ 30 msec, theta 15), and spin-echo (TR- 600/ 700, T[·20 msec) 
and compared the results with CT and clinical (in 13 patients) 
or surgical findings (in 8 patients). The sagittal short TR 
sequences were not reviewed. Te n levels had herniated disc s, 
11 had spinal stenosis, 16 foraminal and/or lateral recess 
stenosis, 16 had prior laminectomies, 7 post-operative scar, 10 
central osteophytes and one post -operative infection . The 



AJNR:9 , September/October 1988 ASNR ABSTRACTS 1003 

overall results indicate that axial GRE (u s ing these parameters ) 
do not add significant information in the study of lumbar disc 
disease, and in fact some information may be lost. The major 
limitations of GRE were due to the magnetic susceptibility 
effects which led to overestimation of the foraminal stenosis. 
The decreased contrast between epidural fat, disc, and thecal 
sac further limit the use of GRE in the lumbar spine. GRE were 
occasionally useful in selected cases of severe spinal stenosis, 
in distinguishing osteophytes from discs in differentiating bone 
from the thecal sac and in post-operative infection . 

Gradi ent Refocused Echo Axial Images for Lu mbar Disk 
Disease: Compar i son with S toe Echo Images : Mur ayama S . 
Numaguchl Y J Robinson AE Tulane University Ht!dical Cente r. 
New Orleans, LA 70112) 

Gradient echo (GRE) te c hnique of MR has been promoted 
fo r evalualLon of patients with cervical radiculopathy. 
Good results have been reported with the advantage that 
thecal sac-d is c interface i s clearly visualized. However, 
thls technique has rarely been used for studies of the 
lumbar spine. We have e valuat ed GRE t echniqu e for ax i a l MR 
of the lumbar s pine in conjunction with a conventional sp in 
echo (SE) t echnique. 

One hundred patients were examined with a 1.5 Tesla ~ 
unit. Axial GRE images of discs were obtained using T2 
weigh~ed technique (TR - 200-400, TE - IS and flip angl e of 
15- 30 ) and compa rison was mad e between GRE and proton­
density we i ghted SE images. One hund["ed and sixty-seven 
disc spaces were eva luat e d including 75 bulging or herniated 
discs. Herniated discs were vi sua lized as hi gh intensity 
areas showing discographic effect on GRE images which were 
better demonstrated than SE images. Since bony margins were 
s ho wn t o be da rker than the annulus fibrosus, diffuse 
bulging annu lus a re more accurately diagnosed by GRE images 
than by SE images. 

GRE technique was also proven to be s uper i o r in imaging 
postoperative fibrosis as well as vacuum phenomenon in 
discs. Postoperative fibrosis was of intermediate s i g na l 
intensity on proton-density we i ght ed SE images , and of high 
s i gnal int ens it y on GRE images. Pos t-laminec tomy bone 
defects and postoperative epidural fibrosis in the lateral 
recesses w~re eas ily re cognized with GRE images. Vac uum 
phenomenon was c l ea rly visualized using GRE, because it was 
clearl y outlined with hypointense rims on GRE images. 

We conc lude tha t axial GRE images are important adjuncts 
t o SE images in HR of the lumbar spine. 

The Dirrcrential Utility or Gradicnt-echa and Spi n-echo Mognctic 
RcsonAncc Im agmg In MetastatIc Olsease to the SpIne: Gusnard DA, 
Grossman RI, lI ackney DB, Atlas SW, Goldbcrg HI, Z,mm er man HA, 
Bilaniuk LT (H asp. or the University or Pennsylvania, Phila. , PA 19104) 

The hypo thcs is und erlying thi s s tudy was that bony trabecular 
netwof'ks produce diagnostic susceptibility changes, which manirest 
hypointens i ty on long TR/long TE images . Given that gradient-echo 
imaging emphasiz ing T2* is intrinsically more sens itive to thcse 
susceptibility changes, it may be able to demonstrate les ions or the 
vel·t ebrae, inc luding mc tfls ta tie di sease. Magnetic resonance imaging 
with a 1. 5 Tesla GE Signa scanner was performed on 14 patients aged 
18-77, with me tastatic disease to the spine. Gradient-echo (GE) and 
spin-ec ho (SE) sequenc es were employed in all cases and an unblinded, 
visual comparison made be tween them with regard to re lative sign al 
intensity changes within the vertebrae. 

None of the techniques (TI or T2-we ighted GE or SE) were 
Adequute for detecting all of the apparent metas ta ti c lesions. GE 
imaging was more sensi tive than SE imag ing for detecting lyti c 
metnstoses in 4 out of 14 patients (i. e. the younges t male pntients), 
those expec ted to have the greatest bone density. GE T2* ima g ing 
was more sens itive tha n GE TI imaging for de tecting metastases in 3 
middl e- aged patients presum ably due to its greater sensitivity to 
magn e tic susceptibility differences and, thus, bo ne loss. GE TI imag­
ing was more se nsitive than SE imaging for detecting sc lerotic 
metastases in our 1 case of same. 

Comparison of Strategies for CSF and Blood Flow 
Su ression in T2- We i ht ed S in Echo MR Ima in 
Citrin, CM, Sherman, JL, Gangarosa, R Magnetic 
Was hington, Chevy Chase, MD 20815) 

Motion Artifact 
of the Sine: 
Imaging of 

Cardiac gating e ffectiv e ly reduces physiologi c mot ion 
artifact in CNS imaging. Both central and periphe ral gating 
are cost ly in set-up time and are susceptible to arrhythmia 
induc ed artifacts. Motion artifact suppression technique (MAST) 
employs spec i al l y shaped read and select gradie nt wave f orms 

whic h null the various tempora l moments of motion, preventing 
the i r propagat i on as pha se errors . Th i s resu lts in reduced 
motion artifact seco nd ary to CSF pulsation . Thi s s uppress i on 
occurs within view motion (during data co ll ection) but does not 
sup press view-to-view motion (between data acquisitions). 

Compar i so n was made between gated, nongated, MAST gated, 
images in a ser i es of vo lunteers with normal si nus r hythm (NSR) 
and were eva luated accord ing t o t he following cr iter i a: 
1) Intensity of the CS F signa l. 2) Homogeneity of the CSF 
signal . 3) Edge s harpness. 4) Vi s ualization of normal 
anatom i c structures . 5) Visualization of abnormalities. 
6) Appearance of paraspinal soft ti ssues. Resu l ts of these 
studies indi ca te t hat cardiac gating a l one will usua ll y result 
in sca ns s uper i or to those acqu i re d without cardiac gating or 
MAST. Scans acquired us i ng MAST will be superior to those 
acquired using cardiac gating only. Scans acqu ired usi ng MAST 
and card i ac gating are generally s uperior to those acquired 
using MAST only. These results may not be va l id in patients 
with card i ac arrthym i as but adaptation of cardiac gating to 
reject out of synch beats might extend t hese results to s uch 
patients. The choice of the combinat i on of s trategies for 
motion art i fact s uppress i on must balance conflicti ng trade-off s 
for image quality, set-up time, acquisition time, and a rrhythmia 
induced art ifacts. 

NR Of SCl atica: Evaluation Of Short TI Inversion Recovery PulGe 
Se quence: Schnepf D, Schellinger D. Frank J. Hanz H. Paul R. 
Butler I. Wils on D. Boyle L (Georgetown Univ School of Medicine. 
National Institute of li eal th. York I Clagi n g Center . York, PA 
17403) 

~lR is proving to be an accurate and noninvasive technique to 
eval u ate patients wi th sciatica. We performed over 400 
exam inations u~in g the short TI inversion recovery (STIR) ~u16e 
seq uence. The examinations were also compared with conventional 
T1 and T2 we i~h ted spin echo . 8S well as gradient echo pulse 
~eque n ces. STIR has severa l un ique advan t ages. Firs t. the re is 
suppressio n of the fat s ignal and increased contrast between 
tlormal and pathologic t iss ue; seco ndly. there is le ss phar;e 
induced noise due to mo tion from s ubcutaneouu fat. Next. the 
synergistic effects of prolonged Tl and T2 are additive and t ll is 
is a DLajo r practical advantage of the STIR seque nce. Finally . 
tller e is at leDst a 25% reduction in imaging time when compared 
to T2 spin echo sequences. while still preserving sensitivity t o 
detection . 

ST I R (TR 1500. TI 100. TE 26) is extremely accurate in 
detecting metastatic disease to bone marrow. In addition. it is 
also sensi tive in detecting intradurul pat hology . We will present 
a variety o f intrad u ral pa thology s uch as lipoma. neurofibroma. 
menincioma. ependymoma fibrosarcoma. and d ropped metastasis. 

We have the abili~y to consistently visualize peripheral 
nerve rootr; of the lumbosacral plexus. We have a variety of cases 
detLonstra t i ng the relationship of the peripheral nerve s of the 
lumbosacral plexus to a varie ty of pelvic pathologies such 8S 

neu ro f ib roma to s is. lymphoDla. re c tosigmoid carcinoma. and 
radiation fib rosis . 

The sensi tiv ity of STIR in detecting disea se is at l east 
e qual to. and often f', r eater than co nv en tional spin echo pul ue 
seq uences. Th e STIR pul se sequence has the ability to visualize 
not o nl y pathology of the lumbar spine and it s contents . but the 
pCl-ipheral nerves of the luwboG ac[a l nerve plexus as we l l. makinf. 
thi~ an i mportant ve ~ sa ti le t ec llniq ue in the evaluation of 
patients with sciatica . 

3-D Imaging for the Post Surgical Fai l ed Back Syndrome: Zinreich 
SJ , Wang H, Coe J, Quinn CB, Long OM, Davis R. Mc Af ee PC, 
Rosenbaum 1\£ (Johns Hopk i ns Medical Institutions , Baltimore, MD 
2 1205 

Two hundred patients with persistent symptoms after low back 
s urgery were exami ned with direct axial computed t omog raphy ( CT), 
2-D multiplanar and 3-0ime nsional (3-D) imaging. One hundred of 
these patients had lumbar spinal fusion _ 3-D image s were found 
to best display the integrity of fusion (incomplete fu sion , 
pseudoarthrosis , transitional syndrome) i n 36/100 and showed 
additional fractures (pars interarticula.ris, articular facet, 
articular facet, and spinou s process) in 11/100 patients_ I n 
76/ 100 patients 3-D CT was fou nd to augment information from the 
2-D images. In the second group of 100 patients , wi thout f usion, 
3-D revealed additional fractures in 9/100 and disclaimed 
information on 2-D jmages i n 6/100 patients. The 3-D images 
sig nificantly improved the evaluation of the surgery performed 
and the magnitude of the lateral neural foramina in patients wi th 
a nd without spinal fu s ion_ OUr referring neuro- and orthopedic 
surgeons consider the 3-D exami nation routine when requesti ng an 
eva luatio n of the post surgical back. 
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ObI! ue Cross-Sect i onal HR of the Cervical Neural Ca nal: 
Larson TC III I Holloway H, Landman JA Nashville Memorial 
Hosp ital, Vanderbilt Unlv. Medical Center, Mad1son/Nashvllle, 
TN 37115/37232) 

Fifty patients were eval uated with a high field MR unit 
to de termine the presence of cervical neural canal stenosis as 
the cause for cervical radiculopathy . Oblique 310m. thick 
part i al saturation MR images were performed perpendicular 
to the neural canals on the symptomatic side. Presaturation 
techniques were emp loyed. These were compared wi th plain 
films and CT with or without intrathecal contrast of the 
cervical spine. In only three instances were the oblique 
projections helpful in identifying pathology not otherwise 
vi s ualized on MR studies using routine sagittal and angled 
axial sequences . The level of confidence on any of the HR 
studies to exclude neural canal stenosis wa s never s uperior 
to the evaluation provided on plain film or CT. Oblique 
cross-sectional MR imaging of the cervical spine s uffered 
from inadvertent explicit presc ript ion two plane image 
ro tation, the inabili ty to control the phase encoding gradient 
direction, flow generated artifact, inadequate visualization 
of the bony margins and contents of each neural canal and the 
l ack of uniform orthogona l sections to each of the neural 
canals normally oriented at different obliquities . 

Gadolinium DTPA: Use In t he Unoperated Spine: Montanez 
J, Masaryk TJ, Ross JS, VanDyke C, Modic MT (Univ . 
Hospitals of Cl eve land, Cleveland, Ohio 44106) 

This pilot study was undertaken to evaluate the 
role of Gd-DTPA enhanced MR in the evaluation of herni­
ated disk disease, with the hypothesis that it would 
increase the co nspicuity of extradural disease on Tl 
we ighted im~ges. Ten patients with no history of prior 
surgery and symptoms of herniated disk disease formed 
the pilot group (cervical N-5, thoracic N=l, lumbar 
N=4). Pre- and post-gadolinium DTPA (0.1 mMol /kg, 
Berlex Laboratories, Inc.) MR studies were performed as 
follows : 1) sagittal and axial SE 500/ 17, 2) sagittal 
SE 2000 / 60, )) sagittal and axial FLASH 200/1)/60. 
Pre- and post-gadolinium studies were interpreted 
separately for evaluation of extradural disease, char­
acterization by location, level, morphology, mass 
effect and e nhancement . Myelographic and CT myelograph­
ic corre lation was available in 6, and surgical con­
firmation in 6. Post Gd-DTPA diagnoses were: neoplasm 
N=l, disk herniation N=9 . Post contrast examinations 
correctly c hanged the diagnosis in one case, and pro­
vided inc reased conspicuity and degree of confidence of 
disk herniations as follows: lumbar N=0 / 5, thora.cic 
N=2/), and cervical N-3 / 10. The value of Gd-DTPA is 
apparently related to two different types of enhance­
ment. The first was enhancement of normal epidural 
venous structures outlining extradural defects with 
increased contrast on Tl weighted images, particularly 
in the cervical spine. The second was enhancement of 
vasc ular granulation tissue (confirmed histologically) 
surrounding lumbar disk herniations. Although the 
numbers are small, Gd-DTPA appears more helpful in 
eva luation of ce rvi c al and thoracic degenerative 
disease and may be a useful adjunct to unenhanced 
studies. 

Com par;lIiye Stlli.Jy of th e NeurolOxicity of Two Cum rust Media Used for 
Myelography : Floras P, Deliac P, Caille JM (Department of Radiology 
and Laboratory of EEG, Groupe Hospitalier Pellegrin . 33076, Bordeaux, 
F ran ce) 

Two hydroso luble iodinated compo unds, lopamidol and lohexol, 
w~re studieiJ ill 20 patients prescnting with sciatica. The paticnts were 
r;Jlldom izcd and the same procedurcs and amount s of iodine (15 ml 
lopam itl ol cont aining 200 mg iodine. 12 ml lohe xo l containing 240 mg 
ioclille) were used for lumbar myelography . 

Three types of crit eria were used to analyze neurotoxicity: I) 
C lini c:d eX~lIni n at i o n . before, immediatcly after and 6 and 24 hours 
after injecti on ror usual side eHects. 2) cr scan to determine the 
prod uct's brain pe netration : before myel ography, 6 and 24 hours 
;Jfter myrlography. 3) In addi tion recheck EEG tracings were 
obtain cd ill cach case , before, 3.6 and 24 hours after ex.amination with 
:1I1;J lysis of the amp litudc and frequency spectrums during 30 min for 
C;Jc h pa tien t. Headac he was the most frequcnt advcrse reaclion (3 
cases) assoc iated wi th nausea and vomiting. only when using 
lop amidol , but the diffe rcnce was not stati sti ca lly significant. The 
mos t signi fic.lI1t finding was the in crease of scia ti c pain after 
myclogrJp hy (5 lopam iool, 6 lohexol ) and the complete absence of 
neuropsyc hi c sy mpt oms. In cerebral computed tomography, 

imponanl brain penetration was observed in 4 patients with 
lopam idol and 6 patients with Iohexol. In 3 patients, brain 
pe ne([;Jti on of contrast mcdium was prcsent as soon as 2 or 3 hours 
aftcr injection. In evcry case, penetration lasted around 24 hours . 
The stud y of EEG tracings revealed no electrical alterations in either 
group including tho se under intermittent light stimulation. Spectral 
analysis performcd at the beginning, middle, end of registration 
eithcr with open or closed eyes did not show any seizure disorder or 
focal abnormality. Gcneral hypovigilance was noted because of slecp. 

In summary, the authors concluded that in spite of impoflant 
brain penetration observed with lopamidol and lohexol, clinical and 
biodec(rical tolcrance arc excellent. 

Percu!aneous Lumbar Djsceclomy' A Canine Model: Chin JK1, Pile· Spellman JMD 1, 

Onik G2, Davis KR1, Taveras JM1 (1 Massachusetts General Hospilal, Boslon, MA 

02114 and 2Allegheny-Singer Research Instijute, Pittsburgh, PA 19104) 

Percutaneous lumbar disceclomy allows a relatively noninvasive method 01 disc 
decompression. Initial repMed clinical experience is encouraging with approximately 
75% 01 patienls gaining reliel. A canine model 01 percutaneous discectomy was used 
10 oblain experience wilh this melhod, 10 assess the nalure and amount ot the 
decompression obtained, and to assess teasibilily of using this in 
chondrodystrophoid dogs. 

Seven cadaveric mongrel dogs (mean 20 kg) were used . A total ot 23 discs 
were treated . A 2 mm Nucleotome® aspiration probe was used. The disc was 

entered as in humans al the poslerolateral aspect ot the disc space. Studies in 
selected animals included discography, myelography, and dissection. 

II was possible to enler all the lumbar disc spaces from L 1-2 to LS-6. L6·7 could 
not be entered wilh the slraight cannula. Unlike humans , the lumbar disc spaces are 
small and uniform (16.0 mm +/- 1.0 mrn by 3.1 mm +/. 0.1 mm by 24.3 mm +/. 0.5 mm). 
II is estimated Ihat no more than 20% ot the disc material is removed within the tirst 3 
minules , with little additional material being obtained by turther aspiration . 
Myelography demonslrates that the disc can be entered without damage to the thecal 
sac. This method is technically feasible In dogs and may have a place in treating 
canine disc disease . This model otters an easy way of gaining experience with the 
method that is similar 10 the human situalion. 

Tears of lh e Anu)us Eibrosus in thc Cervical Spine' A Correlative Study 
by CryoOljc[())OOIY and MR: Yu 5, Sether LA, Haughwn VM, Ho PSP, Ho 
KC, Wagne r M (Medical College of Wisconsin, Milwaukee, WI 53226) 

The ccrvical intervertebral di scs have not been investigated as 
thoroughly as the lumbar. We studied the anulus fibrosus of cervical 
interYCrl cb ral discs in 18 cadavers with MR and anatomic sections. 
The MR images wcre obtained with a 1.5 T scanner in sagittal 
projection. The anatomic sections were obtained at ex.actly the same 
plane as MR images. The MR images were comparcd with their 
co rresponding cryomicrotome sections. As in the lumbar spine, three 
types of anular tears were found in the cervical discs: concentric 
tcar, radial tear and transverse tcar. Radial tcars occurred in older 
cadave rs than did tran sve rse or concentric tears. Concentric and 
transvcrse tears were common at all disc levels. Radial tears were 
much more prevalent at C4-5, C5·6 and C6·7. Radial tears appeared w 
be sign ificant degenerativc changes. The other two types of tear were 
inci dental findings. MR could demonstrate the radial and transverse 
tears. Therefore, MR can be uscd to investigate tears of the anulus 
fibrosus in vivo. 

r~I~YiBD~QY~_LYillQBI_Dj~~~~iQIDYi_~QII~1~1jQD_QI_ 
QYi~Qill~_~jiD_MYlijillQQ~ljtY_IID~9jD9_~tYQj~~i 
Seigel RS, Brown CW, Tuerk K, Sadler KM 
(St. Anthony's Hospital Systems, Denver, CO 80201) 

Clinical findings pre and post percutaneous 
lumbar d iscec t omy (PLD) were correlated with CT, 
MR , myel og ra phy , and discography in 61 patients. 
47 pa tient s had CT, 49 MR , 28 myelography and 12 
discography/CT. Outcome post PLD was graded: 
O;no change,l=minimal improvement, 2=moderate 
improvement, 3=asymptomatic. CT indicated normal 
(9/51 disc levels) or bulging (35/ 51) disc more 
often than MR (normal 2/51,bulge 27/51). MR 
indi ca ted degenerative disc (42/51) and herniation 
(17 / 51) more often than CT (degenerative disc 3/51, 
herniation 10 / 51). Myelography indicated bulge in 
14 / 31 disc levels, herniation in 3/31 levels. Disco­
g ra phy was utilized in multiple level disease; when 
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clinical findings did not correlate with imaging 
result s ; and to predict c ontained vs. extrude d di s c. 
Discog ra p hy wa s predictive of clinical o ut c ome in 
5/ 12 patients. 

Success f u l outcome (Grade 2 o r 3) by MR 
criteria: De generative dis c disease (DDD) or normal 
2 0% (1 / 5), bul g e 50% (12/ 24), and herniati o n 75% 
(15 / 20). Su cces s ful out c ome was not effec ted by disc 
level: L3-4 (60%), L4-5 (54%), L5-S1 (56%). Grams of 
dis c material removed did not correlate with outc ome : 
Grade 0=1.46, Grade 1=1.22, Grade 2=1.64, Grade 3=~ 2 

Re sult s indicate that f o cal di s c herniati ons 
are more likely to improve (75%) than disc bulge (50~ 
o r DDD (20%). MR appears mo re sensitive in demon­
s trating herniation and DDD than CT o r myel ograp hy. 
Discography and grams of dis c material removed do 
not correlate with outcome. Large disc herni a tions or 
extrusi ons are unlikely to improve s i p PLD. Good o ut­
c ome is not eff e cted by the level of PLD. 

. Prior to the development of MR, discography was the only 
e ff ec tIve radIographIC means for visual izing tear s of the 
anul us fibrosu s . We compared di scography and MR in the 
dete c tion of anular tears. Eight cadavers had MR of the 
lumbar spine, di , cography and then cryomicrotofI\Y. MR image s of 
the spine were obtained in sagittal projections with Tl and T2 
weighted s pin echo techniques . Each lumbar nucleus pulpos us 
wa s cannulat~d . with a 21 g spinal needle unde r fluoroscopic 
monltonng, Inj ecte d with 0.5 to 1.0 ml of iodinated contra s t 
medium mi xed with green dye. The c ryomicrotomic sectioning was 
performed in sagittal plane. Discography demonstrated 15 
radial tears in 36 intervertebral discs. MIl demonstrated 10 of 
the 15 as regions of high signal intensity in the anulus and 
Sharpey ' s fib ers. The MR sensitivity was 6 7'1, for the radial 
tears of the anulus. The portions of the disc which were 
opa c ified at discography were consistently demon s trated in MR 
(T 2-we ighted image s ) a s regions of bright signa l intensity . 
The anular tear was a constant finding in degenerating discs 
with or without a nuclear herniation . 

The Ana t omi c Ba s i s of Vertebrogeni c Pa in in Lumbar Di sc Extru s i on : 
A Ret rospec ll ve fIR Stud y : 
Jin kins JR, Whi t temore AR, Bradl ey WG . 
(Huntington Me dical Research Institutes, Pasadena, CA 91105 ) 

INTRO DUCTION: Ext r uded lumbar intervertebral di scs have 
t raditi onall y been ca tegorized as posterior or pos tero-late ral 
in locati on ( POE), although occasional repo rts have addr e ssed 
e xtrusion s ante rio r ly (ADE) and centrall y (CDE) . The c lini cal 
s tat e of radi a tin g pain accompanying pos t e ri or e xt rusions is 
well under s t ood, however the uncompli cated ADE and CDE ma y 
al s o be as soc iated with a definite clinical syndrome , whi c h 
in c lude s bo th local and refe r red symptoms without spec ifi c 
lumbosacral r oot involvement. 
~I ETH O DS : A detailed retrospective re vi ew of 250 ~IR e xami na tion s 
of the lumbar spin e was performed utilizing sin gle and dual 
r es pec tive ly, on mid- and high field image r s . Ext rusive 
abnormalities were sought along the pe riphery of the di sc , 
ante riorly (ADE) or posteriorly (POE), as well a s centrall y 
( CDE) into or throug h the vert e bral body its e lf t o in c l ude 
SChmorl' s nod e s and limbus vertebrae . 
RE SULT S: Out of the total of 250 examinati ons , 236 e xtru s i ons 
we r e identifi ed in 145 subjec t s , lea vin g 10 5 nega tive s tu d i es 
(4 2% ) . Of the se 236 e xtrusion s , 69 ( 29%) were ADE's, 34 
(14 .5% ) we r e CDE ' s, and 133 (56. 5% ) were POE's . 
DI SCU SS ION : Til e anatomi c basis for the generati on of pain 
within the di sc and paradiscal struc tures rest s with affer ent 
sen sory f ibers fr om the two primary source s : 1) pos terolateral 
neura l bran ches emanating from the ventral ramu s o f the 
s oma ti c spin a l r oo t, and 2 ) ne ural rami projec t i ng di rect l y 
to th e paraverte bral autonomic neural ple xus. Thu s , the 
con sc iou s percept ion of pain origin a ting in the vertebra l 
column, a lthough comple x , ha s definite pathways repr esented 
in this dual pe riph e ral innervati on with common centra l 
r amifi ca ti ons. The direc t i on a l diffe r en t i at i on of lumba r 
dis c ex tru s ion s utilizing MR, together with a c la r ification 
of the accompany ing c lini cal syndrome s shoul d contribute 
to the further eluc idati on of the spec ifi c cau se s of l oca l 
and r eferred ve rt e brogen i c pain en gende red by these di s tin c t 
org ani c l es ion s . 

G j,l duljnjuOJ (omO lo n in M R iO! (jIsn jrl'l1 T umors : Grusdlc JF, Kicn P, Grc.:nicr 
N, C ... illc JM (Se rvice de Neuroradiolog ic , Groupe Hospitalicr Pe ll egrin . 33076 , 
BonJcaux, France) 

Firty palicms were cllamined during 1987 with routine and enhanced 
MR:2 com plexes or gadolinium (Gd3+) , DTPA and DOTA Gd3+ were usci.1 , with 
M:Jgni scall 0.5 1\:sla. Bdorchand, Gd TI w (SE or GE) and T2 w sequences were 
perrormed. The il Gd TI w sCt..jucnccs in two or three planes were pl!rformed . 

I. Twen ty-o ll e patient s wi th sp inal-cord tumors were exp lored (I I 
astrOl:ytomas. 5 ependymolllas. 5 hemangioblastomas) . III 20 cases . MR revealed 
a widening o f the spi nal cord. Co mplexcs of Gd provi de a be ller visual ization 
and disti nction of solid and cystic port ions than T2 w sequences. In 
hemangiOblasto mas. these substances provil.le a bell er visualization of vascular 
urea. They also differen tia te si mple reactive cySts froOi tumoral cysts (high 
signal o f the walls of the lallcr). 

MR with Gd cumplexes is more accura le in enumerating multi ple lesions. 
In one case of astr ocytoma. MR did not show a widening o f the spina l cord 

ill TI w seque nces: a high signal in the pos ter ior pan of the spina l cord after 
Gd sugges ted the diagnos is. 

2. Ten paticnts wi th ex tramcdu ll ar intrad ural tumors (6 meningiomas. 2 
IIcuri nomas. I me tas (;I sis. I meni ng. ca rc inomatos is) wcre e xplored. In 9 
patien ts MR suggested the diagnos is of an extramedull ary intrad ural le sion. 
The ris k of confusion between in tra- and ex tramedullary lesion is reduced by 
performin g add it ion:.d sect ions along differen t pl anes. However. gado lin ium 
enh anceme nt in one case dis tinguished normal spi nal cord from the tumor. 
because of opt imal CO lI\ras t. 

In mu lt iple lesions. gadoli nium complexes werc used to detect small 
les ions wit h a di:lgnust ic sensi tiv it y approac hing that o f mye lography . 

3. Five extradural tumors were observed (3 chordomas. I 
chondrobl astoma. I metas tas is). In the three churdomas . the enhancemen t 
(homoge nous or hetcrogenous) provided be tt er im ages of tumoral extens ion 
eSJlecia ll y in bone tiss ue. 

4. Nine p::J.ti.: lll s wilh epi dural les ions werc observed (7 mc tasta ti c, 2 
infect ious): myelography appe ars to be superior. but MR con lr ibutes by 
detailing the ex tension of intracana licul ar les ions . except for the posterior 
localiza ti on, where the fat ti ssue signal is simil ar to Ihat o f these les ions in TI 
w seque nces. 

5. Two cases of arachnoidi tis were ubserved and we mcnti on the risk. of 
fa lse posi tive diagnosis in the case of nurmall y hypervascu larized areas in the 
du rn mate r. 

6. In three cases. MR was normal. 

Gado lin iurn-DTPA: In tramedu llar Lesions of the S ine : Sze G, Kro l 
G, Zimmerman RD , Deck MDF Merno ri a l Sioon-Ke tt er in g Cancer 
Cente r, New York , I'-IY 1002 1) 

Gado li niurTI-D1 PA was used in the eva lua ti on o f twenty-six 
po lienls with sp ina l cord lesions. N ine pa ti ents hod pri mary cord 
tumors; six po ti enls had hen ign syr inxes; three pa ti ents had mu ltiple 
scl erosis with cord invo lve ment; three pa ti ents had thrombosed 
vascu lar maHonna tions; three pa tients had me tas tasis to the cord; 
two we re normal. MR was performed on a 1.5 Tesla uni t with surface 
coi ls. 3 rnm. short and long TR sog itta l scons were performed , as we ll 
as 5 mm. shor t TR ax ia l scans. A ll cases were performed wi th 
ca rdiac ga ti ng and w ith gradien t moment nu lling techniques whe re 
appropr ia te . 

Gado lin iurn-DTPA wos ob le to enhance mos t neoplasms. In 
part icu lar, the nidus o f spina l cord hemangiob las tomas and me tas tases 
enhanced markedly and we re pinpointed for surgery or rad ia tion 
th erupy. All cases o f pr imary gli omas , with the excep ti on of one, also 
showed enhancemen t, a lt hough the enhancemen t vari ed considerab ly 
in in tensi t y. De linea ti on o f enhoncemen t he lped to di ff e ren ti a te 
benign, react ive cys ts fr om tumor cys ts. In addition, port ions o f the 
tumor tha t showed grea ter enhancement appeared to cor rela te wit h 
areas o f ("nore ac ti ve neoplasm. Gado li nium was also of use in 
disti nguish ing pos t-ope ra tive change from recur ren t tumor. 

Even the lock o f enhancement was of c li nica l use. Ben ign 
syr inxes failed to demonst rate enhancement, despit e sur rounding high 
in tensit y in the co rd on the long TR imoges. S imil a rl y, thrombosed 
vascu lar ma lforma ti ons also did no t show enhancement. This he lped 
to rule ou t assoc ia ted tumo r when the cord hema tomas were 
de tec ted_ F inall y, we did not see signi fi can t enhancement in any of 
our cases of mul tip le sclerosis , despi te ac t ive disease in two cases, 
a lt hough sub tl e enhancemen t was presen t in one. 

In conc lusion, al though mos t intramedullar y lesions ore 
detec ted wi thou t t he use of con tras t , gadol inium-DTPA was of 
bene fit in the de li nea tion and char ac ter iza tion of lesions. 
Specif ica ll y, gado lin ium may he lp to: I. Delineote t he nidus o f 
lesions, in cases o f me tas tases or hemangioblas tomas; 2. Show a reas 
o f more ac tive tumor, in cases o f g liomas; 3. Distinghish benign 
from neoplastic lesions, for example, in cases o f complica ted syrinxes 
and cord hema tomas; and 4. Poss ibly differen ti a te oc t ive fr om 
inactive lesions , in cases of mul tiple sclerosis. 
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Cd- DOTA enh L!. nceU MR Imaging o f Spi nal Cor I Tumors : Manel fe C , Berry 
I , Arru c Ph (Ne uro radiology , CHU Pu r pan , ','ou l ous e , France). 

To 8::iSeSS t he ab il i ty of Cd -DOTA to i mprove s p i nal cord tumor 
MR Imaging , 29 p~tients (17 f e ma l es , 12 males) suspected f or such 
pattlOlogy entered a c U ni cal tr i al of this agen t . 11 patients had 
ill rendy bee n treated fo r t umor wi t h surgery and/or rad i ation 
therapy ; 5 were repeatedly imaged be f o r e and a f ter treatment. 
Fina l diagnosis i nc l uded 14 i ntraaxi a l t umors , 5 extraaxial tumors , 
4 negati ve follow up , 2 dura l fistula, 1 ischemia , 1 hematomye l ia , 
1 !-IN P, 3 a rac hno i d cysts , 1 normal , 2 pendi ng. 
f~n lmagi ng was per f o r me d at 0.5 T ( Magn iscan*5000 , Thomson-eC R, 
Fra nce) with the combi nation o f Tl - a nd T2 - weighted t ec hni ques 
( s pin - ec ho a nd grad ie nt - echo) before a nd a f te r inject i o n o f Cd-DOTA 
(Cue rbe t La b. , France) , wi t h o ne ho ur f o ll ow up. 

Cd- DOTA en ha ncement was present i n a ll tUmors . I t improve d 
diagnosis of intraa xia l tumors wi th t he de lineat i o n of a nodu l e in 
12/ 14 pati e n t s and add i t i o nal cyst wa ll e nha ncement in 2 o ther, 
whic h were f o und invaded at surgery . Lac k o f e nha nceme n t a f te r 
Cd-DOTA was r e l iabl e i n ru l i ng out tumor as in 2 cases with h igh 
s i g na l in te nsi ty conus o n T2-we igh ted i mages and di la ted vesse ls 
pos t er i oc l y, wh i c h were confi rme d not t o be associated wi th tumor , 
but wi t h dur a l fistula at ang i ography . Cd- DOTA enha ncement pr oved 
ext r e me ly usefu l t o impr ove t he r e li a b ili ty o f f o ll ow-up 
examin a tion after treatment . 

The I~e l iabi .1 i ty of Cd-DOTA enhanc e me n t of t Umo r s migh t suggest 
t ha t the c ombination of pre an d pos t - contrast Tl-weigh ted i mages 
only s hou ld be r e qui red and T2 - we ighted sequences coul d be 
pe rfo rmed o n l y for no n e nhanci ng spi nal cord les i o ns. 

Gadope nte t a te Dimeglumine Enhanced MR of spinal Neo­
plas ms : Compari s on with Unenhanced Spin-Echo and STIR: 
S timac GK, Porter DO, Gerlach R, Genton M, (First Hill 
Diagnostic Imaging Center and Univ. of Washington, 
Se attle, WA 98104) 

Unenhanced T1-and T2-weighted spin-echo (T1SE and 
T2 SE), s hort TI inversion recovery (STIR) and 
g a dope ntetate dimeglumine (Gd-DTPA) enhanced spin-echo 
a nd STIR ima ging techniques were employed in 20 patients 
to assess the safety and efficacy of Gd-DTPA in spinal 
imaging. Five patients had normal ME scans. Of those 
with lesions, both Gd-DTPA enhanced T1SE and unenhanced 
STIR scans improved detection and evaluation of spinal 
tUmors over conventional SE methods, particularly T2SE, 
by providing higher tissue contrast in shorter imaging 
times. The Gd-DTPA enhanced T1SE scans were most 
h e lpful in evaluation of intradural tumors, whereas 
STIR was most effective for extradural tumors and bone 
metastases. In most cases, Gd-DTPA enhanced TISE 
scans best delineated tumor margins, and the 
enhancement was helpful in suggesting a cellular or 
active nature of the lesions . In some cases the 
e nhancement resulted in a more homogeneous and, 
therefore,less abnormal appearing marrow in spines 
involved by tumor; therefore, a precontrast T1SE scan 
is necessary in all patients who are to be studied 
with Gd-DTPA. A combined approach using T1SE, 
Gd-DTPA enhanced T1SE, and STIR images currently 
appears optimal for ME of spinal neoplasms. T2SE 
images added information only in selected cases. 

Vert ebra l Me tas tases Evaluation 
eguences: Kra l G, Ginsberg L, Sze 

Cancer Ce nt er, New York, NY 10021) 

with rloutine S in Echo 
, Me morial Sloan-Ke tt ering 

AIM: To de fi ne the role o f T I and T2 sequences in the assessment of 
me tus lul;1.: lesions of the spine on MR. 
MATERIAL AND METHODS: Eight y-seven pati ents with known 
pri rnary neoplasms and proven spinal metasta ses were examined by 
MR . 39 pati ent s we re examined on.5 Tesla Technicare scanner, using 
body co il . 48 pa ti ent s und erwent s tudy of the spine on GE 1.5 Te sla 
Signa scann er, with s tandard body co il (10) and rectangular 5 x II" 
surface co il (38). TR/T E of 500/32 and 600/25 wer e typi cally used to 
ob ta in T I info rmation. Sequence s with TRITE int ervals of 400-
800/2 0-35, 800-1 600/35-50 and 1600-2 200/50-100 we re used to ga ther 
T I, int ermedia te and T2 informati on. The intensit y of meta static 
bone lesions were assessed subjec ti ve ly, as compared to the intensity 
of the norm al vert ebra on the some sequence. 
Experiment: r ive pa ti ent s with single meta stases of lumbar or 
thorac ic vert ebrae were examined using progressive ly increasing 
TR ITE int ervals fr om TR/TE 600/20 to 20001100 at 200/ 25 
increment s. 
rlESULTS: All me tas ta ti c le sions (blos ti c and lytic) di sp layed low 
signa l intensi ty on T I we ight ed images. The int ensi ty dif ference 

bet ween norm al ond abnormal vertebra became progressively 
obscured a s bal a nce wo s shifted towards T2. 
CONCLUSION: All vertebral metastases regardless of type or orig in 
of the primar y neop lasm present as a low int e nsity on T I weight ed 
images. There is progressive increase of intensity of this lesion with 
prolongati on of TE and TR parameters. The effect of loss of contras t 
be tween normal and abnormal bone is independent of the strength of 
magne tic fi e ld s and type of the coil used in e xamination and appears 
to be more obvious with increase of TE. The resulting isointensity 
wilh ref erence to normal vertebra renders the lesions undetectable on 
int ermediat e or long sequences in approximately 40 to 50% of cases. 
In 10% o f ca ses the lesion is obscured on both intermediate and heavy 
T2 we ight ed imates. It is therefore recommended that routine 
evalua tion of the spine for metastatic involvement should al ways 
inc lude image s with short TR/TE int ervals, not exceeding 800/30 and 
pre ferably in the range of 400-600/20 msec. T2 we ighted images ore 
significantl y less accurate in detection and assessment of spinal 
metas tases. 

Fa lse Neqati ve and Pos i tive Mrl Scans of Epidu ral Metas tati c 
Di sease: Sze G, Krol G, Shin J, Zimmerman RD, Deck MDF. 
Me morial Sl oan-Kett ering Cancer Center, New York, NY 10021 

Both MR imaging and myelography were prospective ly and 
re tr ospec tively compared in 100 consecutive patients referred for 
e va luation of epidural rne tastasi s. MR was performed on a I.S Tesla 
unit, using 3 or 5 mm. short TR sagittal sections and 5 mm. short TR 
axial sec ti ons through regions of interest. These scans were ver y 
rap id and we re considered the basic examination for comparison with 
o the r moda lities. In most cases, 3 or 5 mm. long TR sagittal scans, S 
mrn short TI inversion recovery sagittal scans, or very short TR 
sagittal scans were also obtained. 

MR provided information equivalent or superior to the 
trad iti onal modaliti es in 92 of 100 cases. In 8 of 100 cases, MR 
provided less information. In five cases, short TR MR images, 
utili zing SE 600/20, did not detect vertebral body lesions clearly. 
However, the some le sions were generally easil y visible on the 
additional sequences. Second, in three cases, exoct determination of 
si tes corresponding to the myelographically determined block was 
diffi c ult. In the se cases, diffuse metas tatic involvement of the spine 
was pre sent J superimposed on a narrow spinal conal. The diffusely 
narrow spinal c anol did not allow adequate definition of significant 
epidural de fec ts. Long TR spin echo irnages were e xtremely he lpful, 
althou gh int erpre ta tion was still problematic. 

Conc lusion: I. Vert ebral bod y metastases ore best evaluated 
on short TR scans. Spin density scans, for example, those with a 
repe titi on time of 1000, may miss vertebral bod y metastases. If 
subtle but not de finitive inhomogeneity is seen on the routine short 
TH sequences, the additional sequences mentioned above may prove 
complimentary. 
2. In pa t ients with diffuse vertebral body metastases, superimposed 
upon narrowed spinal canals, exoct determination of significant 
epidural di sease may be difficult by MR. In these cases, long TR 
sequences are extremely useful. However, given the extensive 
disease, the examination may prove extremely time consuming and 
thi s ma y be one area in which myelography is still appropriate. 

MR o f Intr ad u ra l Extrame dullary Spinal Metastase s : 
Davis PC, Ho ffman JC, Schwartzberg DG, Takei Y (Em o ry 
Univ. Sc h. of Me d., Atlanta, GA 30222) 

F' e w r e p o rt s describe MR abnormalities from 
intradural extramedullary spinal metastases. Thi s 
r e port des cribes the variable appearances o f 
intra the cal seeding in 11 patients compared to CSF' 
a nd my e l og r a phic findings. 

Diag noses included medulloblastoma (6), 
e p e ndymoma ( 2), ependymoblas toma (l), neuroblas t oma 
(I), and mult i ple myeloma (1). Tl (10) and T2 (10) 
we i g ht e d studi e s were perfo rmed with 3-5 mm slices 
us ing a s urf a c e or head coil. 

Te n o f e l e ven patients had MR abnormalities; 
with pos itive cytology had a normal MR. Two with 
e xt e ns i ve seeding by myelography (1) and auto psy (1), 
h a d a uniformly bright thecal sac on all pul s e 
sequ e nces whi c h o bscured drop metastases and c o rd 
compress i o n. In 2, the theca l sac intensity dist a l 
to a s pin a l bloc k was incre ased on Tl-weighting 
pos sibl y d u e to increased CSF' protein and 
ce llul a rity . In 4, metastases on the c o rd mimicke d 
co rd e nl a r geme nt . An abrupt or shelf-like change in 
ca libe r o f the c o rd helped t o distinguish seeding 
fro m intra med ullary di sease. A thickened irregular 
appea r a nce o f the cauda e quina and distal the cal sac 
pos t- s urgi ca ll y was difficult to distinguish from 
a r achn o id i t i s . Only 1 pat ient had dis c rete 
we ll-de fin ed dro p me tastases. 



AJNR:9, September/October 1988 ASNR ABSTRACTS 1007 

In summary , in our experience most patients 
suspected of seedi ng had recognizable abnormalities. 
More invasive techniques of myelography with CT, MR 
with Gadolinium, and CSF cytology remain the most 
sensitive techniques for identification of spinal 
seeding , and s hou l d be cons idered whenever the 
non-contrast MR findings are equivocal or fail t o 
explain clinical findings. Problems with MR include d 
localization of f ocal masses surrounded by abnormal 
CSF , and differentiation of seeding fro m 
arachnoiditis. 

Pilfalls in !he N c uroradjo! Qi:ical Asscssmcnl or Spi nal Cord: Cohen R, 
Zee CS, Bank W, Ahmadi J, Segall BD, Nelson M (Univ. of SO Ul hem 
Ca lifornia, Los Angeles, CA 90033) 

The evalua tion of spinal co rd enlargement is a diagnost ic 
cha ll enge, even with the advent of MR. The appearance of spinal cord 
en largemen t may be misleading on ncuroradio logical studi es 
in cludi ng MR. We present several interesting cases with unu sual 
ncuroradiological fcalures. A few of Ihe pilfalls we discuss will be 
f:lmiliar La morc experienced neuroradiologisls, but some of the cases 
shown have features thai have been barely appreciated at all. 
Diagnostic pitfa ll s can be divided into the three following categories: 
I ) Unu sual lesions simu lating intramedullary neopl asms included 
seeding of IllcdulloblaslOma all around the cord; seeding of a 
g li ob las toma into the central canal; a meningioma with cord invasion 
mi micking intramedu ll ary lesion . 2) Exophy ti c cord tumor 
mimicking intramedullary lesio n. A large exophytic co rd tumor was 
attached to the co rd by a narrow area at surgery . 3) Disadvantages of 
MR in the demonstration and evaluation of spina l cord enlargement. 
A conus medullaris epe nd ymoma filling the entire distal thecal sac 
was not appreciated on MR due to the lack of cont rast in signal 
intensity features wi thi n the canal. Di fficulties in the MR diagnosis of 
cystic areas within cord neoplasms arc being increasingly recognized. 

Lumbar Dermal Si nu ses: Naidich TP . Regenbogen V. Limauro D. 
McLone DC IChild . Mem. Hosp .. Chicago IL 606141 

Analysis of imaging studies and surgery in 8 girls and 6 
boys with lumbar d ermal sinuses revealed: ages: 8 days - 15 
years; cutaneous stigmata 100% Idimple and visible ostium 79%. 
hemangioma 50%. hypertrichosis 21% . atrophic skin zone 7%1 ; 
midline s ite of ostium 71 %; paramedian ostium with angled 
course of tract back to midline 29%; concurrent spinal lipoma 
21%; extension of sinus as deep as lumbodorsal fascia 93%; 
ending of tract in epidural space 14%. at dura itself 7%. within 
the dural sac 71 %; concurrent epidural lepi Idermoids 14%; 
concurrent intradural lepi Idermoids 57%; initial caudal descent 
of the tract from skin to lumbodorsal fascia 72%; horizontal 
course of tract 21%; caudocranial ascent of tract from skin to 
lumbodorsa l fascia 21%; concurrent tethered cord 93% . Patien ts 
presented with cutaneou s stigmata only 157% I. orthopedic 
deformities of the foot 21%. meningitis 114%1 or with pain 
result ing fro m prior infec1ion and dense arachnoiditi s 17%1 . 
One patient had concurrent diastematomyelia . No patient had 
scolios is . hydromyelia. Chiari I or Chiari II deformity. 
Concurrence of spinal lipoma with dermal sinus suggests that 
foca l derangements of disjunction of cutaneous from neural 
ectoderm may lead. to contiguous or intermi x ed dermal sinus 
1 incomplete disjunction 1 and spinal lipoma 1 premature 
disjunction I. The differing craniocaudal courses of the tract 
suggest that the trajectory of the superficial part of the tract 
vari es with patient position and posture and deepens as the 
patient assumes erect posture with associated increase in 
lumbar lordosis. A s mall midline posterior triangular 
outpouching of the arachnoid/dura analogous to a root sleeve 
marked the si te of entry of the sinus tract. 

Approach To a "Basel ine" Brain and Spine MR Exam in Children 
After Menin om elocele Re ai r: Protocol and Utilit : Boyer RS, 
Pattispau J, Walker ML Primary Children's Medical Center, Salt 
Lake City, UT 84 103). 

Magnetic resonance (MR) provides an unparalleled opportu nity 
to exam the brain a nd spine in children after meningomyeloce l e 
(MMC)repair to better understand the broad spectrum of associated 
abnormalities. During a 9 month period (5/87 - 1/8B), we per­
formed a "baseline" brain and spine MR exam at 1.5 T on 50 
chil dren with MMC repa ir , age 3 weeks to IB years (mean 6.8 
years) . We developed an MR protocol that allows acqui sition of 
maximum anatomical information in a one-hour examinat i on period. 
All sequences employed s ho rt TR and short TE for optimum anatomic 
visua l ization. 

Bra in malforma tions included: Chiari II (4 4 ), dy spl as tic 
corpus callosum (33), shunted hydrocephalus (39), "beaked tec tum 
(43), fal x hypoplasia (41) and stenogyr i a (33). Level of spinal 
dy s raphi sm ranged from T6 to S1. After MMC repair, the di s tal 
spinal cord tapers gently to the level of repair where it appear s 
to be scarred to the dorsal aspect of the expanded thecal sac 
in virtua ll y every case. Ot her spina l finding s inc luded: 
syringohydromyelia ( 11), scolios i s (14) and fat in filum (4) . We 
coul d not predict from the appearance of the di s tal cord whi c h 
pa ti ent s might r es pond t o surg ical r e lease , which ha s been per­
formed in 11 pati en ts. Indi cations for surgery included: in ­
creasing spasticity, incontinence, scoliosis , weaknes s and / or 
pain. 

Anatomic CNS info rma tion not previous l y av a il able ca n be 
non i nva s i ve 1 y acqu i red in <. one-hour MR exam of ch i 1 dre n with 
MMC. Cli ni ca l correl al on is neces sary to id entify children 
who may benefit from r e lea se of the scarred di s tal cord . 

The "I n terru pted Cord" Th r ee Cases Of An Unu sua l Malformation 
Of 'rho Sp i na l Co r d : Rayba ud CA, Couai ller JF , Cha u x H, Ui nnert 0 

(Univs . of Marseille and Dijoo, Marseille and Dijon , Franoe) 

'l'h ree cases of a p rev i o us l y 1.lJl:jescribed ma l formatio n of 
t he spina l co rd have been obse rve d in i nfants betwee n 1975 a nd 
1987 . The upper , ne u roec t o de rmal, ne urulated portion of t he cord 
was sepa ra t e d f rom i ts l o wer I lumbosacral portio n (each with its 
sets of ne rve roo t s ) by a n inte rme d iate portion devoid of roo t s 
and cons t i t u t ed presumab ly by white matt er only . Other morpholo ­
gica l features inc l uded te t he r i ng of the conu s , segmenta tion 
disorders of the s pi ne ( inc luding sacra l agenesis) , and in one 
case a t rue ne uroenteric c ana l. The cl i nica l fea tu res included 
neurogenic b l adder i n a ll three cases and ar throgr i posis with 
partia l impairment o f sensory mo tor function of th e l ower limb s . 
The morphogenes i s o f t his type of mal fo rmat i on i s no t known. A 

mechan i ca l di sruption of the co rd i s unlike l y . Si nce t he func­
tio nal segmentation of t he co rd wh ich f it s the me t ame r ic (somi t ic) 
segmentat i on of t he body is induced by the sensory gang l ion ce l ls 
from t he ne ural c res t, it can be hypothe t i zed that faul t y connec­
t ions were estab l ished e ithe r because of delay of induct i on , o r 
t hrough a process of l es i o n and s econda ry repa ir . 

MR Imaging of Extrins i c Compression of the Neura xis in 
Skeletal Dysp l as ia: Sherman J L, Kopits SE, Ci trin CM 
(Wa shington Imaging Ce nter, Kensington, MD 20895 and 
Uniformed Serv i ces Univ. of The Health Sc iences, Bethesda MD 
20814 and International Ce nter for Ske l etal Dysplasia, Towso n 
MD 21204) 

Thirty-si x patients (4-27 years old) with skeletal 
dys plasia underwent MR imaging of the cervical spine and 
craniocervical junction . Eighteen patients had Morquio's 
syndrome (MPS -I V), 10 had spondyloepiphyseal dysplasia (SED) 
congen ita and B had achondroplas ia IACP). Sag i ttal images 
were obta ined in all patients in neu tra l , flexion and 
e xtension positi ons using Tl-weighted sp in- echo or field-echo 
pu 1 se sequences. r t he r imag i ng planes and sequences 
s upplemented most " am s . Both dynamic and static compress ion 
of the spinal cor Jr cervi comedullary junction (CMJ) was 
determi ned. Pa t'. er, ts were eva 1 ua ted for sever i ty of 
dy spla s ia (especia lly at CI-2), presence of instability and 
presence of spinal co rd deformity (myelopathy). 

Typical dysplastic vertebrae were more easily recognized 
on the radiographs but MR was superior for evaluation of the 
odontoid. The odontoid was dysplastic in 24 patients with 
MPS-I V or SED. None of the pa t i ents wi th ACP had odonto i d 
dysplasia or CI-2 instability. Instability was present in 12 
patients with MPS-IV or SED . Twenty-five patients exhibited 
compre s sion of the cord or CMJ. Images in the neutral 
po s ition underestimated the s everity of cord deformity in 11 
patients and missed co r d deformity in 2 patients. Foramen 
magnum stenosis wa s present in 7 patients with ACP . 

MR evaluation of patients with skeleta l dyspla s ia is 
ad vocated si nce it prov ides non-inva s ive evaluation of the 
neura x i s and can be used as a screening procedure. Fle x i on 
and e xten s ion images are necessary for complete evaluation. 
The optimum time to surgically intervene in the care of these 
patients i s determined by correlation of MR and c lini cal 
findings . 
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Observa tion on Thrombu s Formation, Structure and 
Evolution in In tracrania l Aneurysms Treated by 
Balloon Occlusion: Strother CM , Kikuchi Y, Graves VM, 
Eldivik P, Pa rtington C (U niversity of Wisconsin, 
Ma di son, WI 53711 ) 

Over a three year period we have performed s e rial 
MR o n 9 pat i e nt s hav i ng endovascu l a r occ l us i ons for 
t rea tme nt of intracrania l aneurysms . Us i ng these 
studies we have ana l yzed the formation , structu re 
a nd e volution of both spontaneous and induced thrombus . 

A thrombus diffe rs significantly from a hematoma. 
Spo nta neou s ar t er ial thromb i are compris e d primari l y 
of plate l e ts a nd fibrin while t h rombi induced i n 
a ne ury s ms by balloon occl usion mor e c lose ly 
J~~ semhle venous thrombi and have more of their bulk 
compri sed of e ryth rocy t es . 

Spon tane ous thromb u s in incompletely thrombosed 
a ne ury s lo s appears as laminated , inhomog e neous tissue 
which is quite dark o n both Tl and T2 weIghted 
images . Within 9 days of aneurysm thrombosi~ spon ­
taneo us thrombus becomes bright o n T2 we ighted images. 

Following occlusion of t he lume n of a n aneurysm 
t he i so l a t ed blood r e tains the MR characte r i stics of 
s t a gnant blood co n taining oxyh e moglob i n. (Short T I 
a nd l o ng T2 ) As clotting occurs t h e re is a s hortening 
of the T2 of the clot; as degradation of RBC's and 
he moglobin occurs the T2 aga i n l e ngthens . 

Re duction of mass effects is common after complete 
a ne ury s m thrombosis and was obse r ved in all of our 
pati e nt s where f o llowu p o f ove r 3 month s was avai l able . 

Thrombu s formation and disso lu tion is a complex, 
dynamic proce ss . Induce d t hrombu s in intracrania l 
a ne ury s ms se r ves as a good mode l of its e vo lu tion. 

Thera pe uti c approach in manag ement of head and neck 
pseudoa ne u r y s ms: Kw an ES , Higas hida RT, Halbach VV , 
Hieshima CB, Hardin CW (UCSF Medical Ce nte r , San 
Fr anc isco. CA 94143 ) 

A ser ies of 39 carotid a nd vertebral p seudoa neurysms 
(extracran ia l and intracrani a l) we r e treated with 
e ndovascul ar occ lu s ive t echnique s. Symptoms and 
the rapeuti c impli ca ti ons depend on etiologies . location, 
vascul ar ana tomy . associ ated fistula, v e ssel transection and 
age of pse udoan eur y sm . Etiologie s include trauma (28 L 
s pontan eous di ssection (3), tumor erosion (4), sequela to 
t r eatme n t of fi s tul a (4) . Clinical presentations include 
trans ient ischemi c attacks .. c ranial nerve palsies. headache" 
ep is t ax is. hematomas. a nd bruit. Detachment of b a lloon s 
within acu te pse udoane urysms is not indicated due to thi n 
wa ll an d fresh mural thrombi; thereby risking vessel 
rupture and di s tal embolizati on. prox imal occlusion is 
treatme nt of c hoice. Chronic pseudoaneurysms with 
organi zed mu ra l thrombi a nd definabl e necks are ame nable 
to b a ll oon ther apy with preserv ation of flow in parent 
vesse ls. In p seudoa n eurysms with wide necks the 
de tachab le b all oons mu s t mai nt ain volume indefinite ly ; 
o therw ise the b a ll oon s may mig rate d ista lly and the 
pseudoa ne urysm rec ann ali zes. Medi ally directed cavernous 
carotid pseudoaneurysms or those e xtending into the 
s ubarachnoid space s hould be treated urgentl y due t o hi g h 
.-i sk of life- th reate ni ng e pi s tax is and subarachnoid 
hemorrh ag e. Pse udoaneu rysms with associat ed fi s tul ae may 
,-e quire a trap ping procedure and/ or tran s venous 
e mboli zati on. Pseudoane urysm and dilated vari x in 
associ ati on with fi s tul a must be distingu is hed because of 
d ifferent therape uti c implicati on. The benef its of s ystemi c 
he par in izati on d u r ing emboliz ati on should be we ig hted 
aga ins t li fe- th reat en ing h emorrhage in p atients with v essel 
transecti on. There were 4 compli ca tions: 2 we re de layed 
s t roke fo ll ow ing prox imal carotid occlus ion. 2 were 
th romboemboli sm to middl e cerebral te rritory. 

Direct Percutaneou s Embo l izat i on in Arte r ia l and Hi h Fl ow 
lirte riov e nous Lesions : Berenste ln . A. Choi IS New York 
Univ e r s ity Medical Ce nter. New York . NY 100 16) 

He have previous l y reported the use of direct punct ure an d 
embo lization in venous l es i ons. We are now reporti ng our 
experi ence of direct puncture and embo li za ti on i n arteria l or 
hi gh f l ow arteria l ve nous l es i ons. i n whom for one reaso n or 
others (ligation s , etc.). the tra nsfemora l approach i s not 
possib l e . Th e use of f l uoroscopy. compress i ve techni ques i n 
conjunc ti on \;ith tissue ad hes i ves or 95% e thano l wi ll be 

described. We have used thi s tec hni que in 7 pati ents in 10 
separa t e procedures. The tec hni que was s uccess ful in all cases . 
The re were no comp l ica ti ons . After di rec t puncture of the nidu s 
one can ref lux in t o the f eeding pedi c le and obta in compl e te 
devascu l a r izat i on. Th e t ec hniqu e may offer a new approac h f or 
arter i al and hig h f l ow les ions in the head and neck whi c h cannot 
be catheter i zed by co nven ti ona 1 t ec hni ques . 

Transvenous Emboli zation of Direct Carotid Cavernous 
Fis tul as: Halbach VV. Higashida RT, Hieshima CB, Hardin CW, 
Ya ng PJ (UCSF Medical Center, San Francisco . CA 94143) 

Of t he 165 direct carotid cavernous fistu la patients 
( CCFs ) t reated b y the authors, fourteen (8 . 5 %) were treated 
f rom a transvenou s approach. Twel v e of these were treated 
throug h the infe rio r petrosal sinus (IPS) and one through 
t he s uper io r ophthalmic vein (SOV) . One pati e nt underwent 
both IPS and SOV approaches. 

T h e emboli c age nts were as follows : five patients had 
b a ll oon s only , four patients had minicoils alone, thre e 
p ati ents h ad coil s and liquid adhesives . one had balloons 
an d coils , and one had balloons and liquid adhesives. The 
reasons for transvenous treatment were as follows: three 
pati e nts h ad a n occluded carotid artery secondary to trauma, 
nin e fa iled tra nsarte rial balloon attempts , and one had a 
p "ior tr apping procedure . In the remaining patient with 
Ehl er s -Danl os syndrome . a transarte rial approach was judged 
to b e too d ang e r ous . This patient suffered a fa t al pontine 
h emorrhage following subtota l transvenous occlusion of the 
CCF with di ve rs ion of flow into cortical veins . Another 
complication occurred when the IPS was perforated during 
cathet eri zation res ulting in a small SAH. The tear was 
immedi ately closed with minicoils and surgical ex posure and 
emboli zation resulted in complete cure . 

Of the remaining twelve patients treated , there was 
complete cure in e lev en, and angiographic and clinical 
improveme nt in th e remaining case . Transarterial balloon 
embolization r emains the procedure of choice in the 
t reatment of s ymptomatic CCFs , however transvenous 
embolization is an alternative when the arterial route 
fa il s. 

T r . n svenous Embolization of Dural Fistulas In volving the 
T r a nsver se and Sigmoid Sinuses:Halbach VV , Higashida RT, 
Hies hima CB, Meh r inger CM, Hardin CW (UCSF Medical Ce nter , 
San Fran c isco, CA 94143 ) 

Eleven patie nts with dural fistulas involving the 
transverse and sig moid sinuses were treated by trans venous 
embolization with coils or liquid adhesives . Seven patients 
u n d erwent preoperati ve embolization of the e xternal supply 
f ollowed by direct s urgical exposure of the sinus: liquid 
adhes iv es were used in four and coils in the remaining three 
pati e nts . Four of these patients had complete obliteration 
of their fi s tul a and there was 95% reduction in the 
remaining th ree . Four patients had transvenous placement of 
coil s from a t r an sfemoral approach . In thr ee , the 
ips il a t e r a l sigmoid sinus was thrombosed and a contralater al 
approac h ac ross the torcula was utilized. Coils we re used 
in a ll fou r p ati e nts ; one patient also h ad liquid adhesives 
p laced within the s inus. Complete cure was achieved in one 
pati e nt . 95% r edu c ti on in another, and 50 and 40% reduction 
in the remaining two. There were two transient 
compli cations in thi s series . one related to venous 
occ lus ion s econdary to liquid adhesi v es , and another related 
to trans ient occ; lu s ion of the vestibular aqueduct. 
Ob lite rati on of du ral fistul as involving the tran s verse an d 
sigmoid s inus es ca n b e achieved by placement of embolic 
mated al within the in vol ved sinus from a transvenous 
a pproach ; both coil s and liquid adhesives can achieve thi s 
goa l. 

Embo li za tion of Dlll' a l Arteriorve nous !' istulae (DAV!') 
of the Caverno u s S in us Rec j oD by Veno 1l S App r oac h : 
Go t o K (Fukuoka Univ . • Fuku o k a 81 4 . Japan ) 

Preface Embol i za t ion of DAV!' of t he caver-
no u s Slnu s r egion i s n ow being performed by v e n ous 
a pp r oac h 1n se l ec t ed cases . Th is approach is u t i l ized 
when transarteria l appro ac h b ecomes very diffic u l t o r 
1mpo ss 1b l e b y r e cur r e n ce af t e r e mb ol i za t ion of t he 
ex t ern al ca rotid branc hes o r wh e n t here are too many 
feedi ng Dl't eries . 
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Material s and Method s 1, Catheter: Tracker 18 
catheter (Target therape utlcs). Guide wire : 0 . 014" 
Iii-to rque floppy coil guide wire (ACS) or 0.014" Radi­
foc u s low-friction plastic guide wire (Terumo Japan). 
2 . Case ~Ia t e rial : 10 cases with DAVF . Approaches: via 
Infe rlor petrosal s Inus -- 6 cases, vi a superior oph­
thalmic vein -- 4 cases. 

Results Clinical improv eme nt: Complete c ure --
case~eJ improvement -- 3 cases, Ob lit e r atio n of 

DAVF on angiography : Complete in 6 cases, Mark ed in 4 
ca ses. Complication: Tran s i e nt 6th cranial nerve pal sy 
- - 2 cases, Visual disturbance -- 1 case. 

Di sc uss ion The author.&prefer t o approach th e 
cavernous Slnus via the inferior petro sa l sinus by 
tran sfemoral cath e terization, however, the inferior 
petrosa l s inu s i s quite hypopla st ic or obliterated in 
man y cases. In th ese in s tances, we nre ob liged to p la ce 
c athe t ers int o the s uperior ophth a lmic vein via e ither 
th e frontal or angular vein, which is expose d by s ur­
gery, to r eac h th e c avernou s sinus. In order to prevent 
intraorbital or intracranial hemorrhage s by rupturing 
veins, we 113ve to wait until the vein s arterialize. 
Al s o se le c tion of catheters and guide wires , and gen t l e 
manipulation of them are of prime importance, Tran s i e nt 
6th c rani a l n erve palsy was regarded as ischemic neuro­
pathy r e lat ed to pro g r es sion of thrombo s i s within th e 
cave rno u s s inu s after embolization, and visual distur­
ba n ce wa s co n s id e r e d to be caused by mi gration of 
liquid emboli or thrombi from the cavernous sinus to 
the central r e tin a l ar terie s . S t ee l min i - coi l s are pre­
[ c rre u to liquid adhesives to reduc e complications. 

Preopera tive nal1 00n Emb olization Of The Inf erio r Petrosal Sinu s: 
Hec ht ST. Jungr e is CA, Sekhar LN. Janecka IP (Univ. of Pittsburgh, 
Pittsburgh, PA 152 13) 

Sur ge ry of the s kullbase i s treac herous , owing to the c l ose 
proximi ty of numerou s neural and vascular structures. Vascula r 
co ntrol is of paramount importance for safe s kullbase s urgery . 
In particular, t empo ral bone resection is f raught with the danger 
o f exces~ i ve blood l oss due to venous bleeding . To improve hemo­
s ta sis , we have begun embolizing the inferior petrosa l sinuses of 
pati e nt s prior t o tempora l bone resection f o r carcinOllld of the 
tempo ral bone. II EMA f illed detachable balloons are the embolic 
age nt s . The emboli are introduced via femoral veno us approach. 
Presurgical emboli za tion results in both redu c ti on o f surgical 
blood loss and reduction of the duration of surgery. 

Endoyas{; ui ar Embol iza ti on in Eight Cases of ve in of Galen Aneury sms: 
Ly lyk P. Vinue la F, Casasco A, Dian JW , Peacock 0 , Lufkin R, Denison J 
(Flcni, Ds . As. , Argentinaj and UCLA Medical Center, LA, CA 90024) 

A vei n of Ga len aneurysm is a rare vasc ul ar abnormali ty. II 
te nds to prescnt in stereotype pall crns depend ing upon the age of the 
patient. From September 19H6 10 Ma rch 1988 Ihe aUlhors invesligaled 
and treated eight patients with V. of Ga len aneurysms . Thei r ages 
ra nged from 24· hr. newbo rn 10 10 y.o. boy, (4 neonates, 3 in fa nts, I 
older child) . The lechni que used to calheleri ze and embol ize Ihe V. of 
Galen aneu rysms was based upon Ihe wo rk reponed by Mickle and 
Qui sling . I n two cases a combina tion of de tachab le ba ll oons and the 
Gian tu rco sprin g emboli was used. In 5 pts. therapy was perfonned in 
two stages. In 3, one proced ure was carried out and in one pI. the 
tran storc ulor approach was comp lemen ted with int ra- arte ria l 
embolization . A total occ lusion of the Vein of Galen aneurysm was 
oblained in 5/8 cases, sublotal in 3/8. 

Ve -pe shullt was pliJced in 6 cases , 3 prior and 3 after the 
embol iza tion was done. Seven of these pa tients are alive and 6 of them 
arc neurologica ll y normal. I n two cases int raven tricu lar hemorrhage 
occurred, one of these fu ll recove ry and Ihe other dea th after 10 days . 
A therapeuti c choice has to be made in each given case dependin g 
upon the age and the hemody namics of the vascu lar ma l fomla tion and 
the cardiac status. Choices are surgical , cndovascular or combined . 
The tr:m storcular approach is safe, quick and may be the first choice 
in nco nates and in groups 1,2 , and 3 of Yasa rgi ll 's class ifica tion. 

Thrombogen icity of Teflon Vers us Copolymer Coated 
Guid ew ires: Evaluation 'with Sca nning Electron 
~licroscopy: Pinto RS , Robbins E, Seidenwurm D 
(NYU Med ical Cent e r, 560 First Avenue New York, N.Y. 
100 16) 

Uti li zi ng the scanning electron microscope , a 
new g uid ewire with a copolymer coating was compared 

to standard Teflon coa t ed coile d spring g u idewires 
both in clinical a nd in v itro se ttings. 

In tense thrombogenicity was ob served with the 
teflon coated gu idewires with formed thrombi ranging 
in size of 50-100 micro ns. 

No formed thrombus was noted o n any of the 
spec imens of t he copolymer gu i dewire. Is o l ated 
c lumps o f platelets and erythrocytes without fibrin 
st~ands we r e s e e n infrequently. 

We conclude that the copo lymer g uidewire is 
ma rked l y less t hrombogenic tha n t eflo n co a ted 
guidewirc s . 

MR of ?osJo pr rilliyc CerebrjJ ) Aneury sm: Brothers MF. Fox Al. L ee 011 . 
Pc l:t. OM, Oevciki s l P (Univ . of Western Onta rio, London, Ontario Canada 
N6A 5A5) 

Twenty pa tient s underwent 24 MR sc ans fo ll owing clipping of 
cereb ral aneurysm. Eighteen posterio r and 6 anterio r wit h a mean 
postoperative intcrv al of 8.7 days . Mean preoperative aneurysm size 
waS 21. 5 mill with 9 giants (> 2.5 elll) and 8 large (> 1. 5 em). Sugita non· 
magne ti c cl ips we re used . No ill effec t due to the sc an occurred. 

Cl ip artifact had complete signal void of variab le shape, rimm ed 
by high signal along the frequency en coded axis margin . Anifact size 
averaged 31.2 mOl . It was much less obtrusive than in cr sc ans. In 14 
MR scans the aneurysm co ul d be partiall y imaged next to the cli p 
~Irtifacl, main ly in very large aneurysms or those treated by clipping 
the pa rent vesse l. or these. 4 revealed residual lumen on MR and 10 
luok ed complete ly thrombosed . Postopera tive angiography showed 
Ihat 6 of the latle r had a mi ssed residua l lumen. wi th a mean diameter 
of 10.8 mm. 

Evolution of the signa l intensi ty of new aneu rysm thrombu s, in 
tho se minimal ly or not obsc ured by artifact , coincides wi th patt ern s 
previously desc ri bed for hemog lob in in intracerebra l hema toma. 
Ea rl iest hyperimensi ty could be seen in eit her the pe riphery or the 
center of the new thrombus . 

A ll 17 scans performed fo r postope rative deficits showed 
app ropriate les ions. main ly sma ll brain stem infa rcts. Postopera tive CT 
missed ove r 60% of these lesions, main ly due to art i fact from clip or 
bone . 

In conc lusio n, MR is significant ly better than CT in postoperative 
assess ment of aneurysm pa ti en ts, part icularly in detecling sig nifi ca nt 
smal l infarc ts. Scannin g is safe if non- mag netic surgica l cli ps are 
used. MR is not accu rate in assessment of the re sidual lumen . The clip 
iJr tifact is con si derably less than Ihal seen on CT. 

Compari son of I-IR a nd CT in Pat i ents with Int racran i al Aneurysm 
11e ta l Cllps: Lars so n EM, Holth S, Olsson M, Ronmer B, Saveland H, 
Ilrandt [ (Uni vers ity Hospita l , S-221 85 Lund, Swede n) 

CT and I~ R of th e brain were performed without compl i cati ons 
in 16 patients operated upon for ruptured aneury sms using 
Yasa rgil (3 16) and Sugita (Elgiloy) clips. Th ese c lips we r e found 
to be nonferromagnetic and did not move when introduced into our 
scanner (0 . 3 T Fonar a -3000 M) in a previous exper i me nta l study. 
Th e artifacts caused by the clips were smaller on MR tha n on CT 
and anatomical s tru c tures such as bra in s t em and temporal l obe 
were therefo re better vi sua l ized on MR. Brain tissue l es i ons cor ­
respondi ng to the frontotempora I surg i ca I approach were revea I ed 
by I1R i n seven pat i ents and by CT in six pat i ents. In three pa ­
t i ents temporal l obe l esions seen on MR we re no t visualized on CT 
because of beam hardening artifacts . Lesions unrelated to the 
regio n of surgery were seen in nine pa tien ts on MR and in five 
on CT. 

In conc l usion , our study shows t hat patients with non ferro­
ma gne tic Yasal'g il and Sugita clips ca n safely be exam ined in a 
0.3 T Fonar MR scanner . MR provides more information than CT be­
cause of less disturbance of the image by metal artifacts and 
super i or soft ti ssue di~crimination. Thus, MR ca n be performed 
in pati ent s with intracrania l aneury sm cli ps when CT does not 
adequate l y demonstrate the suspec t ed pathol ogy , i f it i s certain 
t hat the c lip s are no nferromag neti c. 

Xenon/CT Cerebral Blood Flow Studies In the Assessment of 
location Timlnc and Sevedty of Clinical vasospasm: Fukui MB, 
Johnson OW, Yonas H. Sekhar L, Latchaw RE, Gur D, Pentheny S 
(University of Pittsbu rgh , Pittsburgh, PA 15213) 

The current understanding of clinical vasospasm secondary 
to subarachnOid hemorrhage (SAH) Is that the greatest Impact of 
spasm Is upon the vessel of aneurysm origin, Is less severe 
remotely, with a gradual onset of symptoms, and can be 
responsive to hypertensive measu res . At the UnIversity of 
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Pittsburgh Health Center we use the stable Xe/CT CBF method to 
follow SAH. We have Identified a group of 14 patients with 
delayed neurologic deficits taken from a population of 66 
pa llents with SAH due to aneurysm rupture. We have found 
several whose syndrome did not foHow the typical pattern of 
clinical vasospasm. In some, aggreslve medical management 
failed to reverse the defiCits and local Infarction or braln death 
resulted. In 10 of 14,noncontrast CT did not IdentifY a cause for 
deterioration while the accompany1ng CBF study demonstrated 
locally or globally reduced blood flow. In 4, the noncontrast CT 
scan revealed Ischemic and/or hemorrhagic Infarcts while the 
CBF study revealed a Significantly larger area of flow 
comprOlJllse. In 5, reduction of CBF related closely to the vessel 
of ongln. Three had only reductions of CBF unrelated to the 
vessel of OI·lgln. Another 6 had reductions of CBF related closely 
to and unrelated to the vessel of ongln. In 6 of our 14 patients, 
neurological deterioration due to vasospasm was sudden and 
devastating aSSOCiated with CBF <15cc/i00gm/mln and resulted 
In local Infarction or brain death despite aggressive medical 
management. Six had surgery, pre and postop CBF studies. Two 
had normal pre and postop CBF. Four had preop focal Ischemia. 
Postop, I showed no change and 3 became worse. Both the 
vessel of origin and remote vessels can be severely affected. One 
or more vascular territories can rapidly Infarct despite 
aggreSSive Intervention. Preop evaluation can IdentifY Ischemia 
that may complicate the postoperative course. 

Cerebral Bl ood Flow Study Using Stabl e Xenon-CT in Si ck l e 
Ce ll Cerebrova sc ular DIsease: Corre la tlOn WIth cT and MR 
Numaguclll Y, Hall er Js. Humbert JR. Murayama S. RobInson AE. 
Lindstrom WW. Gruenauer LM (Tulane University Medical 
Center. New Orl ea ns. LA 701 12) 

Many chil dren with Hemoglobin-SS disease deve l op 
s trokes t oll owing occ lu sion of intracranial arteries . 
Re petit i ve hypertransfusion of such patients can prevent 
rec urrence of s trokes and is sometimes followed by 
re ~a r a tiv e changes of the affected vessels. Serial 
ce rebral bl ood flow (CBF) measurements can be helpful in 
assessing progress during hypertransfusion. as well as 
ofter di scontinuance of transfusions in selected cases. 
Previ ous study indicated that Xenon-133 CBF stUdies could 
de monstra te impaired f l ow in Hemoglobin-SS children. 

We e valuated the usefulness of CBF studies using 
s tabl e Xenon with CT t l ow map imaging (Picker 1200SX System) 
in 19 children with sick l e ce ll disease who presented with 
str okes or other cerebral symptoms . Five sli ce areas of 
tile brain were examined following 5 minutes inhalation of 
301 Xenon. balanced with oxygen and room ai r. All patients 
were al so examined with brai n CT and MR • and findi ngs were 
corre lated with Xenon-CT flow studi es . 

Our re sults indicate that (I) Xe non-CT is a safe and 
re i iable method of measuring CBF of Hb-SS children; (2) 
corti cal rCOF is often abnormal when M~ shows infarct i ons 
either in tile cortex or in the watershea zones regard l ess 
of tlleir s i zes ; and (3) abnormal rCBF may be seen in 
pati ent s wh ose I~R is normal. Structural asymmetry may 
acc ount for thi s and. correlation with CT and MR is 
im~ortant . Such flow abnormality can truly be ischemic 
les i ons whi ch may de vel op infarction. Repeat study seems 
necessary be fore trans fusion therapy . 

Mini - fiber sc ope for a New Ilaging Techniqye in 
Ne uroradiology--- It's Apparatus and Clinical 
Appl i calions : ~achida T, Yaaakawa K. Aoki S, Sasaki 

(Univ. of Tokyo. Tokyo, Japan 113) 

Th e .arked develop.enl of a flexible fiberscope 
in r ecenl years allows direcl vlsualizalion of lhe 
ves se l lu .ina by a ngioscopy and subarachnoid space by 
s pinalscopy during lhe lraditional neuroradiological 
proc edures su ch as cerebral angiography, venography 
or . ye lography. Our flexible fiberscope devised in 
J apa n consisls largely of optic guides and i.age 
guid es . Oplic guides are served by xenon cold lighl 
as the light source. I.age guides, which are 
co nduit - lype fused i.age bundles , have .ore lhan 2000 
pi c tur e el e . e nts. Various lypes of fiberscopes are 
a vai l a ble as e ndoscopy, bul we should choose a 
s . a ll e r type (0.35 - 0.75 •• ) as angioscopy in 
ne ur or adio l ogy . Because perculaneous lranslu.inal 

angioscopy .usl be perfor.ed through a rel ative ly 
long and torluous roule, while transfe.oral approach 
is adopted, a. guiding catheter is needed, which 
. a kes it possible lo inlroduce the fiberscope and 
s i.ullaneously to occlude lhe vessel and to flush 
during lhe invesligation. A double lu.en balloon 
catheter is desirable to avoid strea.ing blood in the 
vis ual field of the fiberscope . A fiberscope fixed 
in a tip- deflected catheler is also available as 
spina l scopy. It is inserted lhrough a spinal needle 
(18G) into the subarachnoid space. It can be 
contro l l ed careful l y under fluoloscopy and 
video.onitoring using the tip-articulation catheter 
in order to put a fiberscope in the desired posilion. 
We cou ld obtain co l or i.ages of .orphologic changes 
of the carotid arte ry , jugular vein and sp inal 
suba r achnoid space. 

Co l o r Do ppl e r I mag ing of the Extracrania l Carotid Arteries : 
O'Lea r y DH. Pol ak Jr. Dobkin GR, Wang AM, LaCerfa FW 
( Ha rvard Ne dic al School, Boston, MA 02115) 

Col o r Doppler imagin g was performed on 47 ves s e ls prior 
to angiog raph y f or poss ible extracranial carotid athero­
sc l e ro s i s . Th e no rma l carotid bifuration consistently 
de mons trated a r e gion of flow reversal al ong the posterior wall. 
Th e s iz e and s hape of this zone varied within the cardiac cycle 
and among patie nts . In vitro studies using a g eometrically 
co rr e ct c l ea r pla stiC model showe d that the size and shape of 
thi s z one o f f l ow rev e rsal varied with the ratio of external 
t o common caro tid flow . The finding of this area of fl ow 
reve r sa l i s thought to be a function of the geometric design 
of th e norma l human c arotid bifurcation. With stenosis , 
fl ow reversa l i s lost and regions of high velOCity flow are 
readily id entifiable . One case of atheromatous 
pseud o- occlu s ion,. previous ly misdiagnosed as. total occlusion 
by s t cll1da rd Duplex sonog ra phy, was correctly dia g nosed using 
colo r Do ppl e r imag ing . In one instan ce. a complex swirl 
pa tt e rn o f fl ow within a proximal vertebral aneurysm was 
eas ily demons tr a t e d. Color Doppler imaging permits rapid and 
ac c ura t e assessme nt of the normal and abnormal c arotid bifur­
cat i on and pr omises t o be useful in the study o f certain 
neck masses . 

Co l or Doppler Imaging of Neonatal Intracranial Vessels : 
Wong WS. Tsuruda JS. Liberman RL. Chirino A. Vogt JF . 
Gangitano E (Huntington Memorial Hospital and Huntington 
Iledical Research Institutes. Pasadena, CA 91105) 

Color Doppler imaging (COl) is a recent innovation which 
provides a visua l display of the flow pattern of vascular 
structures. Being non-invasive. it is ideally suited to study 
neonatal intracranial vascu lature. This study was conducted 
in two parts. First. 14 neonates were examined with an ACUSON 
128 co l or Doppler scanner using a standard approach through the 
anter i or fontane l. Whenever possible. approaches through the 
poster i or fontanel and the temporal bone were taken. The spatial 
peak temporal average (SPTA) of the equi pm2nt estimated in s itu 
was maintained at all times below 94 mW/cm . Of the major 
intracranial arteries, the anterior cerebral. Ml segment of 
the middle cerebra l, distal internal carotid and basilar 
arteries were consistently demonstrated. Portions of the 
vertebral, distal middle cerebra l and posterior cerebral 
arteries were frequent ly visua lized. In the second part 
of the study. we exami ned 10 neonates who had undergone 
ex tracorporea 1 membran e oxygen a t ion (ECIIO) . In th is 
procedure. the right common carotid artery was cannulated 
with a l arge ca li ber catheter and ligated distally. COl 
was ab l e to demonstrate the occlusion of the r ight internal 
carotid artery and the reversa l of flow through the ipsilateral 
Al segment. In creased flow on the contra latera l side and in 
the basilar artery was observed in severa l patients. Although 
the accuracy and clinical usefulness of COl is yet to be 
fully evaluated, our preliminary results show that neon atal 
intracrania l ve ssel s can be readily examined for normal and 
abnorma l flow patterns by COl. 



AJNR:9, September/October 1988 ASNR ABSTRACTS 1011 

Transient Blindness, Ophthalmalgia, and Vascular Spasm during 
Cerebral Arteriography of Patients with History of Migraine 
Headaches: Suojanen IN, Wang AM, Schick RM, Li K, Lin JCT 
(Bri gham and Women's Hospi tal, Bos ton, MA; Chung-Hua Hospi tal, 
Taipei, Taiwan; Mackay Memorial Hospital, Taipei, Taiwan) 

Th e role of cerebral angiography in the evaluation of 
complicated migraine headache is controversial. Some authors 
report an increased inciden ce of complications with littl e yi eld, 
while others report a relatively high diagnostic yield with a 
few significant comp lications . 

We report three female patients ages 21 to 56 years old 
with histories of migraine headaches who underwent cerebral 
ang iography . Upon ionic contrast injection into the carotid 
artery, all three developed pain and blindness in the 
ipsilateral eye. Angiograll"5 and fluoroscopy showed slow flow 
and narrowing of intracranial vessels. All three patients' 
sympton"5 resolved over 20 minutes, though one patient's vision 
returned to completely normal after one week. 

These findings have not been previously reported; several 
mechanisms are possib le . Al though we 0bserved only three 
patients and they all recovered, our observations were quite 
striking and support the view that migraine patients are at 
inc reased risk for complications from cerebral arteriography . 

NeurorndiolQgy of Cocnine Abuse: Rowley, HA, Olsen WL (University of 
California San Francisco, CA 94143 and San Francisco General Hospital, San 
Francisco, CA 94110). 

The clinical records and radiographic studies of 16 patients with cocaine­
related strokes were reviewed for the period 1982-88. Our findings were 
compared 10 a review of all the previously reponed cases. In our experience, 
cocaine-related complications were independent of drug route (12 nasal, 3 
intravenous, I aerosol), were confumed by IOxicology screens in 12/16 and were 
increasingly frequent, with 13/16 seen during 1986-88, All 16 had CT scans, II 
had cerebral angiogrJphy and 4 had MR imaging. There were 12 hemorrhages; 5 
secondary to aneurysm rupture, 2 from A YM rupture and 5 parenchymal 
hematomas without known source. In 2 patients there was non-hemorrhagic 
infarction of the upper midbrain and bilateral thalami. One of these patients had 
posterior cerebral anery narrowing suggestive of vasculitis on aneriography, 
AnOlher patient developed sagillal sinus thrombosis with secondary venous 
infarctions. A comprehensive review of the world literature revealed only 26 
reponed cases of cocaine-related strokes, of which 17 had hemorrhages (5 
aneurysm, 2 A YM, 7 parenchymal, 2 not specified and 1 astrocytoma) and 9 had 
presumed infarctions (5 confirmed radiographically) . Only one of these 26 cases 
had aneriography suggestive of vasculitis. Our results are in accord with these 
previously reported cases. Since it appears that the incidence of these 
complications is increasing, radiOlogists should be familiar with the 
neuroradiologic manifestat ions of cocaine-related slrOkeS. 

Incremental and Synerget ic Effects of Cocaine and Methamphet­
amine on Cerebral Vasculature: Experimental Study : Wang AM, 
Suojanen J, Rumbaugh CL, Brooks ML, Colucci V, (Brigham and 
Women's Hospi tal, Harvard Medi cal School, Boston, MA 02115) 

Left ve rteb ra I a rte ri ography vi a trans femo ra 1 approach was 
performed after intravenous administration of cocaine, meth­
amphetamine or both, to evaluate the cerebral vascular changes 
in 12 New Zealand white rabbits, In the cocaine group of 4 
an imal s, 3 received incremental doses every 10 minutes, 
start ing at 0.1 mg/kg and progressing to 7.0 mg/kg; one 
received a single high dose of 12 mg/kg. The methamphetamine 
and conbination groups similarly consisted of 3 animals 
rece ivin g in crementa l dosages and a single animal receiving 
a sing le high dose. 

Cerebral vascular spasm was seen only in the group 
receiving both drugs at high incremental dosages; the effect 
appeared non-additive, Blood gas measurements remained 
stab le , The observed cerebral vascular spasm was reversed 
with high dose IV ketanserin, Cerebral vascular spasm 
produced by incremental administration and synergist ic effects 
of cocaine and methamphetami ne can be accurately evalua ted 
by vertebral angiography in rabbits. 

To our knowledge, these effects have not been reported and 
the mechanisms are unknown, Further experimental studies are 
necessary to explain these effects, as well as possible 
pharmacologic manipulations to reverse the cerebral vascular 
spasm. 

Cere bral Micro-Arteriovenous Malformations: Review of 
13 Case s: Willinsky R, Lasjaunias P, Comoy J, Pruvost 
P, TerBrugge K (Hopital Bicetre, Le Kremlin-Bicetre, 
France, 94270, and Univ. of Toronto, Toronto, Canada) 

From the authors' series of 178 cerebral vascular 
malformations, 13 patients had arteriovenous malforma­
tions with a small nidus (less than 1 cm) or fistula, 
a single, pial normal-sized feeding artery and an early 
draining cortical vein. We call these micro-arterio­
venous malformations (mAVMs ) . All 13 patients present­
ed with an intracranial hematoma_ Ten of the 13 pa­
tients had no previous symptoms related to the malfor­
mation. One patient had a previous bleed in the same 
location. In 11 patients the mAVM could be demonstrat­
ed angiographically; however, the hematoma represented 
a transient cause for the mAVM being occult in 2. In 2 
patients , the malformations were only evident at 
surgery. All the mAVMs were superficial and 10 of the 
13 were cortical. Since the nidus is small and the 
feeding artery and draining vein is normal-sized, 
mAVMs are by nature CT and MR occult. Nine of the 13 
patients were treated s urgically with no peri-operative 
morbidity. These malformations a~e not reachable by an 
endovascular approach. Patients presenting with mAVM 
constitute a remarkable subgroup within the cerebral 
arteriovenous malformations, with a favorable prognosis 
following surgery. Micro AVMs have previously been 
unrecognized due to poor quality studies or studies 
done in the presence of the hematoma. They likely 
represent part of the group of lesions previously 
called occult or cryptic. 

Assessment of Steal Phenc.enon by 1-123 I~taaine SPBCT 
laagl..Dg 1.n pat1.ent& with IntiacraniAI AYMd. 

Johnson M H , Winer J W , Rosenwasser , R H , Maurer A H 
Brooks K M , Kenning J A , Liu T H , Richterman R L , 
Adler L P (Temple Univ, Ibspital, Philadelphia, PA 19140) 

Traditionally arteriography has been the primary imaging 
modality in patients with cerebral AVM. The perfusion of nor­
mal tissue or lack thereof is assessed poorly by angiography 
alone because of the inability to assess the microvasculature 
which provides the nutrient tissue perfusion. The phenomenon 
of "cerebral steal- refers to the reduction in tissue perfu­
sion in normal brain adjacent to an AVH. 

Ten patients with AVMs have been studied using 1-123 
Iodoamphetamine. These studies were correlated with angiogra­
phy, C1' and MR. Following surgical therapy in five cases, 
and in two cases post-embolization , evidence of increased per­
fusion in these areas was del'OOnstrated. There was complete 
correlation between angiography and early 1MP-SPECT in the di­
agnosis of steal. Steal was detected in 5/9 patients. De ­
layed IMP-SPECT was performed in 6 occasions and revealed im­
proved activity in ischemic territories, as defined by early 
SPECT, confirming ischemia due to steal. In all 5 patients 
studies following embolization, surgery or both, improvement 
in the normal parenchymal perfusion was demonstrated. 

An area of decreased parenchymal activity on early SPECT 
images beyond that which conforms to an anatomic lesion on CT 
or HR (AVM/clot), represents cerebral steal. This reduced 
activity may be adjacent to or distant from the lesion. De­
layed SPECT images confirm this by demonstrating improved ac­
tivity in these early ischemic areas. The demonstration of 
significant steal by SPECT in patients with cerebral AVMs is 
predictive of the reversibility of parenchymal ischemia post 
therapy. Prominent vascular steal may suggest the need for 
staging the AVM treatment to avoid capillary breakthrough, 
edema , and hemorrhage , which may be associated with normaliza­
tion of perfusion in nutrient vessels subjected to chronic 
vasodilatation and secondarily impaired autoregulation. 
Serial early SPECT images following staged therapeutic 
procedures are a useful adjunct in following the reduction of 
steal post- embolization or post-surgery. 

HR Pre- and Post-gamma Knl fe 
Pathology: Kanal E, Lunsford 
(Pittsburgh NHR Institute, Unl v. 
Radiology, Pittsburgh, PA 15213) 

Radiosurgery of Intracranial 
LD, Latchav RE, YoH GL 

of Pittsburgh, Department of 

S6llreotactlc "gamma knife" radiosurgery entails focusing 
201 Cobalt beams onto a specific, computer defined area. 
This enables a single treatment delivery of a very high dose of 
radiation to the target tissue vhlle keeping the dosage to the 
adjacent parenchyma at relatively minimal levels. The temporal 
changes pursuant to such treatments are not clearly defined. 
To this end, 14 pat tents undergoing gamma knife radiosurgery of 



1012 ASNR ABSTRACTS AJNR:9 , September/October 1988 

var ied intracranial pathology prospectively underwent HR 
examinations of the head within 24 hours preceding the 
procedure . This served as the base line examination for 
comparative purposes. Subsequent to gamma knife radiosurgery B 
patient s und erwen t a follow-up HR examination vithin 24 hou rs 
post-trea tment . Additional follow-up scanning vas performed 
ou t to 7 months in 2 of these patients, The remaining 6 
patients underwent follow-up HR study from 4.5 - 8 months 
followi ng t he ir radios urge ry , The examinations demonstrated a 
relatively prolunged (weeks to months or greater) latency 
uetween gamma knife irradiation and the development o f HR 
visible alteration In the signal Intens ity pattern of either 
the pathology It self or the surrounding, adjacent parenchymal 
s tructures . Studies utilizing Gadollnlum-DTPA Injecti ons 
before and a f ter gamma knife irradiation of the brain of a 
baboon conf i r m the delayed nature of the blood brain barrier 
breakdown whi ch was evident at 6 weeks post-irradiation . HR 
and contrast-enhanced HR imaging may prove quite helpful in the 
investigation of the temporal changes associated with normal 
and pathologic t issues in patients undergoing gamma knife 
radios urgery. 

"'wuor Vt'! I 'SUS Ede ma: Tha ll ium- 20 1 and SPEer Imaging in Compar i son 
t~;- the F'ollow- up of Intracranial Gliomas: Boyko OB, Dj ang 
W1\ - -Co-i;;;,;-~-nuq{er PC, Scho id SC, Friedman HS (Duke Univ. I 

Dur ham, NC 27710 ) 

Tn the fo "J] ow- up of the rapy fer intracranial g l iomas, 
distingui s hing progression of tumor from vasoge ni c e dema or 
,-ad i a t i. o n cimnge cun become B di agnes ti c di l e nuDB . Recent re ports 
have s ugeested that plana r thall ium- 20l (Tl -20 1) imagi ng is 
s Llp E" rior to cOll1put ed tomography (CT) i n distinguishing tumor f rom 
e ne ma beca use of a pres umed preferential ab il i ty of the Na- ATPase 
ce ll melllbran e pump of g l ioma cell s to l ocalize intracellularly 
t hi s po t assi wn analog. To dale we know of no studies comparing 
IIHll!nct. i r: r es onanr.e i magi ng- ( MR ) wi th si ngle photon emission 
comput ed l omography (SPEeT) and planar imag ing of TI-201 
l ocHliz~tion in g l iomAS. 

Three patie llt s und e rwent planar and SPEer Tl- 20 l imagi ng 
( :3.0- 5.2 mCT) of the ir biopsy proven gli omas (supratentorial (2) 
and brai ns t em ( 1 ) 1 . The ir previous l herapy inc luded chemo­
~nd/ or ,-adiothe rapy. fli gh f ield ( 1.5 Tesla ) MR was performed 
us i nE! '11 (SE 500/20), i ntermed i ate (SE 2500/30,40 ) and T2 (S E 
2000/ 70, 80) we ighted seq uences. Follow-up MR in a ll three 
r a t "ic nt s uemons trated extensive abnormal in c reHsed T2 signa] from 
tumc)r and edema whi ch were not distinguishab l e . Tl -201 l ocalizecl 
to ~ significantly s mall e r area and was bes t demonstrated by 
SPECT. Autopsy corre l a tion in one case (brai nstem g li oma) 
confirmed be tt e r deli neation of tumor bulk by TI -20l imagi ng than 
MR o r CT. Areas of abnorma l hyper intense T2 signal on MR where 
'1 1-201 did not loca li ze, pathologically s howed vasogeni c 
edema/ radiation change. 

I n conc lusion our preliminary result s s uggest the potentia l 
c l i ni ca l adj unct uti lit y of T1 - 20 1 SPECT imaging in the follow- up 
of intr01c raniul gliomas, specifica lly when a quest i on arises of 
distingui s hing tumor bulk from edema. 

A Th eo ry for Edema Development in Me ningi omas Based on 
MR Observations of the Tumor-Brain Interface : 
Valavanis A, Wi c hmann W, Schubiger 0 (Univ . Hospita l of 
Zur i c h, 8091 Zurich, Switzer l and ) 

I t is an accepted fact that edema in meningiomas 
is produced from intratumoral vesse ls and is localized 
in the white Inatter. Since meni ng iomas are extraaxia l 
tumors , edema must pass through cortex in order to 
rea c h the white matter . In order to evaluate the r ole 
of corte x in e de ma development in me ningiomas, we 
retrospec tively analyzed the brain-tumor interface o n 
Tl-weig hted gadolinium enhanced and on T2-weighted, 
h ig h- field MR i ma ges of 44 s u rgically proven cases of 
supratentor i a l me ning i omas. 

In 25 cases (57 %) , variable degrees of e d e ma were 
present. In these cases the under l ying cor t ex was high­
ly compr e ssed and either appeared as a very thin strip 
(5 cases ) or was even invis i b l e (20 cases). I n 19 cases 
(4 3% ) , no edema was present . In these cases the under ­
lying cortex was e ither of normal thicknes s (14 cases ) 
o r only slightl y c ompressed (5 cases). 74 % of me nin­
giomas with edaM we re l ocated over areas characterized 
by a primarily t hin cor tex (1 . 5 -3 mm), whi l e 64% of 
meni ngiomas without edema were l o c ated over areas 
c harac t erized by a primarily thi c k cor t ex (3-4.5 mm). 

It is concluded that a n in t act o r an o nl y slight l y 
compressed cortex appear to represent a barrier against 

propagation of edema from the meningioma into the whi te 
matter wh ile a hig hly compressed cor tex appears to be 
the main promoting factor in e d e ma development with 
men ingiomas. S i gnificant c ortex c ompression and , there ­
fore , per itumoral white matter edema will ra ther occur 
wi ttl meningiomas located over those brain areas which 
are normally c haracter ized by a thin cortex. This MR 
theory f urther supports a CT based hypothesis on edema 
d eve l opment in meningiomas formulated in 1983 by 
Stevens , e t a l . 

Animal Tr ia l s with Gd D03A - A Nonionic MR Contrast 
Agent : Runge VM, Kaufman DM, Wood ML, Jacobson S, 
Tweedle MF, Wolpert SM (Tufts University-New England 
Medical Center Hospitals, Boston, MA 02111) 

Gd-D03A, a new nonionic IV contrast agent for 
MR , was evaluated and compared with the sodium salts 
of Gd-DTPA and Gd-DOTA in two experimental models. 

'11 weighted images (TR/ TE= .5/25) were acquired 
p r ior to and following contrast injection in 39 
F i s her rats. Enhancement of renal cortex and medull a 
was eva luated in 15 animals with normal renal 
funct ion following a dosage of 0.05 romol / kg. A 
dosage of 0.25 romol / kg was used for contrast 
e nhancement in 24 animals studied with an 
intracerebral glioma . The brain tumor model was 
crea ted by s tereotactic implantation of gliosarcoma 
ce l ls f rom tissue culture (250,000 cells in 5 
microliters) . These animals were studied upon 
development o f neurological signs. This typically 
occurred 7-14 days following implantation and equated 
with tumor growth to a 5 rom. diameter . The MR 
s tudies were conducted with a specially designed 
saddle type coil using a 1. 0 Tesla Siemens system. 
Contrast med ia were supplied by Squibb . 

The enhancement of renal medulla with D03A 
peaked by 19 minutes (105 ± 25%), compare d with DTPA 
whic h peaked a t 6 minutes (85 ± 23%). Enhancement of 
the intracerebral glioma was comparable with Gd-DTPA 
and Gd-D03A (62 ± 29% vs. 59 ± 41%). Enhancement 
with Gd-DOTA was inferior in this model (32 ± 6%) . 

Enhancement with Gd-D03A in this model of 
intracranial neoplastic disease was equivalent or 
s uperior to two previously described agents, Gd-DTPA 
a nd Gd-DOTA . Gd-D03A is the first suitable non ionic 
paramagnetic metal ion chelate to be developed for 
use in MR. Because of its chemical structure , 
synthetic derivatives can also be developed with 
relative ease, unlike Gd-DTPA and Gd-DOTA. 

~bSA nce of Gd DTPA Enhance ment i n Ce r ebral Gliomas: 
Corre l at ion with Abse nce of Iodinated Co n t r ast 
11f.lterin l Enha nceme nt on CT: Kuhn MJ. Mikulia OJ. 
Davis KR (Massac husetts General Hospit a l . Harvard 
Me di ca l Sc hool. Bosto n . MA 02114) 

T welve patie nt s wi th s uspected cerebra l gl i o mas 
we re e valuat ed by intra- v e n o us admini st r at i on of 
iod inated co ntrast materi a l ( 300 cc . Urov i st 
meg iumine ) for computed tomography and Gd - OTPA (0.1 
mmole/kg) fo r MR i maging. All patients subsequently 
underwent biopsy. co nfirming the presence of 
as trocytomas of v a rious a r a d es . 

S i x of the t umors demonstrated no co nt r ast 
onh anceme nt on CT. These lesions also failed to show 
a n y Gd - DTPA e nhftnceme nt . T he s ix gliomas that did s how 
e nh a nceme nt on CT also enh a nced with Gd - DTPA o n MR 
image s. 

E nhanceme nt mechanisms of l es iona by i od i nated 
co ntrast and Gd - DTP A both depend on blood br6in 
b~ rri er disr u ptio n . The find ings suggest that the r e is 
li mited use for Gd- OTPA in MR imaaing whe n a neoplasm 
haS bee n ohown not to e nhance with iodinated contrast 
o n CT" This may r esul tin r educe d costs a nd better 
ti me u tiliZation. 

Gado linium-DTPA Enhanced HR Imaging of Henlngeal Pathology at 
1.5 Tesla: Kanal E, Kemp S, Latchaw RE, Volf GL (Pittsburgh 
NHR Institute, Uni v . of Pittsburgh, Department of Radiology , 
Pit t sburgh, PA 15213) 

Magnetic resonance imaging has alloyed for marked advances 
in th e di agnost ic capabilities of the neuroradiologist for the 
eva luati on of intracranial diseases by contrasting the effects 
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of differing Tl, T2, and relative proton densities (RPO) of 
normal and pathologic tissues. Certain conditions exist, 
hovever, yherein the intrinsic tissue characteristics of the 
pathology are sufficiently similar to those of the background 
tissue that diagnostically sufficient contrast and accurate 
diagnoses may be virtually unattainable . Heningeal pathology, 
especially yhen di ff use or plaque-like in nature, Is one such 
entity that i s quite difficult to adequately examine vith 
routine imaging · methods. This is due to similarities between 
the Tl, T2, and RPO values of CSF and those of the abnormal 
meningeal membranes, as well as the spatial characteristics of 
the meninges. \lith the natural affinity of Gadolinium-DTPA for 
the meningea l membranes , however, the resultant considerably 
shortened Tl allows for markedly increased contrast between the 
abn ormrtl meningeal membranes and the surrounding non-enhanclllg 
CSF and l or brain parenchyma. \Ie present four patients vith 
meningeal pa~hology prospectively examined before and after 
intraven ous administration of Gadolinium-DTPA. Neoplastic as 
vell as inflammatory conditions vere studied. All demonstrated 
markedly increased perceptibility of the meningeal disease in 
the examination performed after the contrast agent was 
administered. In most instances, the pathology vas identified 
as foci of considerably increased relative signal intensity 
compared to cecebrospinal fluid or gray matte r on short TR and 
TE spin echo images due to a decreased Tl. Although of 
apparently lov specificity, Gadolinium-OTPA seems to be an 
excellent contrast agent for increased sensitivity for 
meningeal pathology. 

MR of CNS Lymphoma: Shap iro M, Sze G*, Charles J, Cross B, 
Chyatte D, Duberg A, Post, J**, Deck M* (Yale Univ. School of 
Medicine, New Haven, CT 06510; Cornell Univ. Medical School"'; 
and Univ . of Miami Medical School*O) 

Twenty-three cases of documented CNS lymph oma (22 
intracra ni al, 1 spinal) were reviewed for signal intensity on 
Tl and T2 Wls, locat ion, and nuniler of lesions per patient. 
In addition patient charts, CT scans, and hi stologi es were 
also reviewed in order to evaluate the following: 1) 
Disparities between aids and non-aids patients; 2) Correlation 
between signal intens ity and cell type; and, 3) If MR was 
superior to CT in sensitivity and/or specificity. 

The results of the study were: 1) 17 of 20 biopsied 
1 es ions were hypo or i soi n ten se on T2 WI s compa red to grey 
matter, and three were hyperintense; (Three of the 23 pati ents 
were not incl uded because excessive blood from the biopsy 
precluded interpretation of initial signal intensity). All 
lesions were hypo or isointense on Tl Wis. 2) Patients with 
aids are more 1 ikely than non-aids to have mu1 tiple foci. In 
the supratentoria l region basal gan~ia, periventricular 
region, and frontal lobes were the favored sites. In the 
infratentorial compartment the cerebellar lesi ons predominated 
(4 hemispheric, 1 vermian). Fifteen patients had a single 
focus while R had 2 or more lesions. Five cases were 
extra-axial. MR was superior to CT in both sensitivity and 
specificity. 

In intraparenchymal l esions which are iso or hypointense 
on T2 weighted images, lymphoma should be a primary diagnostic 
consideration. Lymphoma should also be considered in the 
differentia l diagnosis of extra-axial lesions which on T2 Wls, 
are i so or hypointense to grey matter. 

In one case angiography could not differentiate between 
extra-axial l ymphoma and meningoma. 

MR of Me tastatic Adenocarcinoma to the Brain: 
Hinshaw DB, Leon JM, Peckham N, Hasso AN, Thompson JR, 
Holshouser BA (Lorna Linda Univ., Lorna Linda, CA 92354) 

A retrospective study was conducted to evaluate 
the MR appearance of metastatic adenocarc inoma of the 
brain. The patients were examined with e ither O.5T or 
1.OT MR systems using T-l, spin density and T- 2 
weighted sequences. Ten patients with pathologically 
confirmed metastatic adenocarcinoma of the brain were 
examined with MR. Two additional patients with 
documented primary adenoca rcinomas elsewhere in the 
body and apparent metastatic adenocarcinoma to the 
brain without pathologic confirmation were a ls o 
studied with MR. All of these tumors showed 
charac t eristic findings of intermedia t e in t e ns ity with 
T-l weighted images and decreasing signal with greater 
T- 2 weighting (ie. T-2 shortening) . These findings 
indicate an element of magnetic s usceptibil ity in t he 
t umor bed. This may be related to small hemorrhagic 
areas with hemosiderin deposits as was confirmed with 
patho logic examination using iron stains. 

High Resolution 30FT Imaging of the Pituitary Gland: 
Schwartzberg OG, Brummer ME, Davis PC, Hoffman JC 
(Emory Univ. Sch. of Me d., Atlanta, Georgia 30322) 

Although MR is use ful for eva luating large 
pituitary adenomas (PA), small PA are frequently 
mi ssed with current ima g ing techniques . For such 
s mall lesions, three-dimens i ona l Fo uri er Tra nsform 
(lOfT) has theoretical advantages over the sta nd ard 
20fT technique, includ ing unif o rmly very thin slices, 
absence of intersli ce gap or ·cross -talk", and 
increased phase angle unif o rmity. Magnification 
images obta inable wi t h small field of view (FOV ) 
should also allow better PA detection. Consequently 
we h a ve applied magnifi ca ti o n 30FT in the evaluation 
of the pituitary gland. 

Im ages were acquired on a Philips 1.5 T scanner 
with 10 mT/m gradients and standard h ead coi l. using 
a 3!?fT sequence (TR 600-700, TE 30, fOV 150, matrix 
256 with 80% acquisition, N=2), 9-10 1.1 mm slices 
were generated with a t ota l imaging time of l ess than 
40 min . The resultant pixels were linearly 
interpolated t o cubic 0.6 mm elements and reformatted 
in sagittal and coronal planes. These imag es were 
compared t o our sta~dard 20FT protoco l (TR 500, TE 20, 
FOV 200, matrix 256 with 100% acquisition, N=6 ) which 
required 13 min. 

A t ota l of 18 volunteers and patients with PA were 
studied. A phantom was used t o compare techniqu es 
using ide nti ca l TR, TE, FOV and imaging time per 
s li ce . As compared to standard 20FT technique, high 
resol u t ion 3 DFT t ec hn ique be tte r demons trates norma 1 
pituitary anatomy, has improved tissue contrast, and 
o ffers improved detectability and definition of PA, 
and phantom structure. Reformatting offers additional 
useful info rmation without any increase in imaging 
time . Work i s currently underway t o determine the 
sensitivity of 30fT in the detection of PA. 

Gado1inium-OTPA MR Imaging of the pituitary : Newton DR, Dillon 
WP, Norman 0, Newton TH, Wilson CB (Univ. of California, San 
Francisco, San Francisco, CA 94143) 

Eleven patients with suspected pituitary microadenomas were 
scanned on a 1.5 T Signa system prior to and following 
administration of I.V. Gado1inium-DTPA (0 . lmmo1 /kg). Eight of 
these patients had Cushing's disease, 5 had hyperpro1actinemia 
and 1 had acromegaly. Surg ical confirmation was available in 
all cases . Results were correlated with results of CT and 
veno us sampling when available. The normal pituitary gland, 
infundibulum and cavernous sinuses enhance immediately after the 
administration of Gado1inium-OTPA, allowing contrast between the 
enhancing normal glandular tissue and low intensity 
microadenomas. In 5 patients, contrast-enhanced MR detected a 
lesion not seen on the un enhanced images. Tumor delineation was 
improved with Gadolinium administration in 2 additional cases. 
In 4 patients, administration of Gadolinium did not 
s i gnifi cant 1y alter the pre -contrast i nterpretat ion . Tumor 
localization was accurate in 6 and incorrect in I of the 
patients in whom adenomas were found at surgery. Exploratory 
surgery was negat i ve inane pat i ent with a suspected 1 es i on, but 
subsequent venous sampling correlated with the MR findings . In 
2 patients with focal lesions suspected on MR, no adenoma was 
found but the anterior lobe showed histologic evidence of 
hyperplasia and/ or inflammation. Delayed scans did not improve 
the differenti~tion of pituitary gland from microadenoma. 
Gado linium -enhanced MR of the sella is helpful in evaluating 
pat i ents with sus pected mi croadenomas in whom noncontra s t 
studies are not definitive. The diagnostic accuracy may improve 
in the future by the use of faster scanning techniques to 
maximi ze the immediate post-contrast interface between normal 
gland and tumor. 

Corre l at i on of MR Signa l Intensity, Su rgi cal Findings 
and Pathologic Features of Large Pitultary Adenomas: 
Diff e r e nti atio n o f So ft Cellular and Firm Flbrotlc 
Tumors. Johnson CE, Snow RB, Mor ge llo S , Zlmmerman RD, 
Lavyne MH, Deck r~DF . (The New York Hospital-Cornell 
Univ Med i cal Ce nter, New York, NY 10 02 1) 

Th e MR signal intensity of p i tuitary adenomas with 
suprase ll ar extension was correla t e d with tumor con­
sistency found at surgery and degree of fibrosis found 
on histologic exam in 34 cases. MR of the sel l a was 
performed at .6T{2 1 cases) or 1 .5T{13 cases) using 
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both short and long TR sequences, Tumors were sur ­
gically classified as soft(easi l y removed by suction 
or curettage) or firm(resectable only be lase r or 
sharp dis sec tion). MR signal intensity predicted 
tumor co ns istency with a high degree of accuracy. The 
26 adenomas which were hyperintense to white matt er on 
lon g TR images were found to be so ft tumors at surgery. 
In B cases, the tumors were isoint ense to white matter . 
Seve n of th ese were found to be firm . In the one in­
sta nce in which an isointense tumor was found to be 
soft, a fine calcium matrix was present which readily 
collapsed with suction. Histologic examination with­
out know l edge of MR or operative findings demonstrated 
that th e 26 ~yperintense soft tumors had fibrosis 
that was in signif i cant in 13 cases, mild in 10, a nd 
marked in 2. One contained large amounts of collagen. 
Of the 7 firm(isointense) tumors, the amount of fibro­
s i s was insignificant in 1, mild in 3, and marked in 
3. Imp er f ec t corre lation between the tumor consisten­
cy and amount of fibrosis found on histologic exam 
may be related to sampling error with overestimation 
of the degree of fibrosis, since the surgical speci­
mens r ep resented only portions of the pituitary mas ses . 
Sin ce firm or fibrous tumors may be difficult to remove 
without direct s urgical visualization, evaluation with 
MR may help in de termining if a large pituitary adenoma 
can be resected via a transphenoida1 approach or 
whether a craniotomy will be necessary. 

Hypothalami c Bright Sig nal : 11an i festat ion of Posterior Pituitary 
Regeneration : E1 Gai:ll1la1 TA, Brooks as, Hoffman WH (Medical 
Co ll ege of Georgia, Au gusta, GA 30912) 

An ectopic l ocation of the posterior pituitary bright signa l 
wa.s observed in 7 cases out of 1500 cranial MR studies. These 
included two cases where the bright signal was noted in the deve­
lopmental abnormality of a sellar fossa, one where the bright 
s i gnal wa s seen in the median eminence of the hypothalamus, one 
in relation to the super ior surface of the pituitary gland, and 
three where the bright signal was in the middle of the pituitary 
gla nd. 

In 13 other pathologic cases with sellar and/or parase11ar 
tumors, an aberrant locati on of the bright signal was found in 
the hypothalamus in 7 and in relation to the infundibulum in 6. 
Five of these were MR studies of non-operated patients with pitu­
itary adenomas producing compression and/or destruction of the 
posterior lobe . In the other 8, the aberrant bright signal oc­
curred after hypophysectomy in 7 and after removal of a cranio­
pharyngioma in the eighth . 

Accumulation of neurosecretory material and regeneration of 
pituitary tissue in these locat ions has been documented previous­
ly in anima l experiments and in a few reports in humans after 
hypophysectomy. MR now provides further corroborative evidence 
in vivo of this process of formation of a "miniature posterior 
lobe" . 

Absence of the Posterio r Pituitary "Bright Spot"· Possible Assoc iated 
Exlra- and l!1Ir3sc llar Causes gnd Ils CorrelaljoQ with Di abetes 
l.n.s.i.Dld.u.s: Boyko DB, Cumes lT, Heinz ER, Djang WT, Burger PC (Duke 
University, Durham, NC 27710) 

II has been established th at on Tl weighted magnetic resonance 
imaging (MR) the posterior lobe of the pituitary can have a high 
signa l intensity. Although some authors have implied that the 
abse nce of thi s "bright spot" indicates a di sturbance in the 
hypo th . lamohypophyseal tract, others have suggested that its absence 
can be a normal variation or associated with se llar pathology but not 
have any assoc iation with diabetes insipidus (DI) . 

We re trospec tively reviewed the clinical information and sag i ll ai 
1'1 (SE 500/20) weighted images (1.5 Tesla) of 50 patients with absence 
of th e posterior pituitary "bright spot." The age of , the patients ranged 
from I to 70 years. Four patients (8%) had documented hormonal 
dysfu nction . One patient had a selective growth hormone disturbance. 
Three pediatric patients (6%) had associated (01) and in two (4%) the 
01 was idiopathic and acute. The third patient was on ADH 
replacemenl therapy and had a past history of cranial irradiation for 
Hi stiocytosis X. 

Eight oth er pa tient s in this series also had a history of cranial 
irradiati on as we ll as chcrnOlherapy . Autopsy findings in one patient 
who had "lost" the "bright spot" on a follow-up MR, without 
developing DI, showed no fibrosis of the gland. The patient had 
rece ived rad io· ; and chemotherapy for a brainstcm glioma. Sellar 
changes associa ted with the absence of the "bright spot" included 
pituitary neo pl asm (II), empty sella (5), clival metastasis (I) and 30 
patients without any se llar changes (normal variation [27], SIADH [II. 
other [21). 

We conclude th.t the absence of the posterior pituitary "bright 
spot" can be associated with DJ bUI is not diagnostic for D1. The 
posterior pituitary hright spot absence can be associated with 
intrascllar causes as well as a wide variety of clltrascllar processes 
including suprase llar and clival masses, as well as po ss ibly 
cad i a l ion/chemotherapy. 

Ihe Role of Clot Formation in MR of Blood; Hayman, 
LA, Iaber KH, McCar dle C, Kirkpatrick JB ; Bryan RN 
(Baylor College of Medi c ine. Houston, TX 77030) 

The decrease in signal as compared to brain on 
magnetic resonance (HR) in acute intracerebral 
h e morrhage has been attributed by Gomori. et al .. to 
the state of the hemoglobin in red blood cells. This 
paper presents a series of i n vitro experiments which 
demOll s trate that the formation of a mature retracted 
c l ot matrix (and the secondary rise in hematocrit 
thi s creates) are factors which can cause this HR 
appearan ce. HR images of retracted clots which do 
nol contain red blood ce l ls at 0.3, 0 . 5, 1.0, 1 . 5 and 
2. 4T were isoint e nse or hypointense compared to 
brai n. NMR spectroscopic mea s urements of T2 at .23 
and 4.7T were done on deoxygenated blood samples 
(43r.-73r. O

2 
sat uration) with hematocrits (Hct) of 18 -

100r.. Increasing the Hct produced a marked reduction 
in T2 at both field strengths , Cell lysis moderated 
but d id not abolish the I2 effect at either field 
~trengt h. Ihe authors conclude that both the 
formation of the retracted clot and the increase in 
hemoglobin concentration whi c h occurs are factors 
which contr:ibute to the hypo intense signal of a cute 
bl ood on T2 weighted clinical scans. These factors 
are particularly important on low field strength (. 4 -
.GI) systems which theoretically are only one ninth 
as sensitive to th e I2 shortening effects of para­
magnetic intracellular deoxyhemoglobin . 

Th is data has 2 important implications. First, 
T2-weighted scans may be a useful tool for noninva­
sive moni torin~ o f the clotting process. Th is in f or ­
mati on may hav e prognostic value in the c lini ca l set­
ting. The data a l so indicates that blood may n o t be 
specifically identified by I2 weighted spin echo HR 
if the scans are done while unclotted blood is 
accumulating or if fibrinolytic enzymes in CSF and/or 
dura rapidly lyse the blood c lot. In addition, 
diseases or medications which prevent r etrac ted c lot 
formation may interfere with the speci fi ci ty of MR in 
detecting a cute hemorrhage. 

Ollantitation of Int r acel lular He thelnoglobin: Hayman 
LA . Tabe r KH, Ford JJ, Migl or i e p, Mc Laurin I, Bryan 
RN (Baylor College o f Med icine . Houston, IX 77030) 

Spill ech o T1 and spin d e n sity (SOl weight ed 
ilnages w ~ r e done t o compare clott ed and heparini zed 
(Hct '.5 and 9 0 - 100r.) whole blood with and withou t 
met h e moglobin a t 4 fi e ld st r engt h s (0.3, 0.5, 0.1, 
1.5 ·res l a). Th ere we r e no significant SO c hanges. 
On II weigh l e d images only th e methemog lobin s ampl e s 
were mark e dl y hyper intense c6mpared to the rat brain. 
Ih e au thors conclude that the hyperintense Signal 
ideJ1tified on Tl weighted scans of acute hematomas 
(0 - 7 days) repr esents the accumulation of 
intracellular met hemoglobin. It is not a 
" p s eudodens ity" caus e d by chan ges in SO (Radiology 
1987 , lG5; 139-2 0 2) . 

The rate of methemoglobin formation in vitro is 
too l o w to account the hyp erintense Tl signal 
rep orte d in c lini ca l hematomas at 15 - 24 hours. 
(AJNR 1988 , 9,47-57). Serial measurements of n o rmal 
whole blood (anaerobic c onditions at 37~C) resulted 
in a change of only .O SY./hr f or hepar inized samples 
Qnd . 2 5X/hr for samples stored in EOTA . However. 
blood injected into cat brain, whi c h s ubsequ ently 
became ischemic , ' is acute ly hyper int ense to brain on 
3 hour o ld II weighted scans at 1.ST. Hen ce , th e 
pres~n ce of irl lr ace llular meth e moglobin appears t o be 
relaled to the biochemistry of the surrounding 
ti ssues. Th L iso int ense T1 signal at 2 4-49 hours in 
clinica l cases would then be due to the rapid 
c learan c e of in t race llular me t hemoglobin . Serial 
mea~urements of n or ma l whole blood with 100r. 
concen tr a ti ons o f me th e moglobin (anaer obic conditi ons 
at 37°C) indicate that c omplete c learan ce of this 
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maximal lev~l could occur in 24-36 hour s (rate 
constant=O.0698~0.000 1/hr). The r eappearance of Tl 
signal intensity at the rim of clinical hematomas at 
3 ·· 7 days does not indicate the presence of 
extracell ul ar heJlLogiobin from cell lysis (Hag Res Ann 
1987. 79) because red ce ll lys is occurs centra ll y in 
hematomas at 15 days (Am J Path 198B. 130(1 ) ,44-5B) . 

TIle MR Appca~i..ncc or Subduml Hcmalgrnas and Hy~mmlls : Fobben ES, Grossman RI. 
Hackney DB. Goldberg 1-11. Zimmennan RA. Bilaniuk LT. (Univ of Pennsylvania, 
Phi ladelphia . PA 191(4) 

Twenty-five patients wiLh known subdural collections on MR were retrospectively 
reviewed 10 apprccilllc the sJlCctrwn of MR findings associated with such lesions. The: 
lesions were dated by hislOry and cr when available. Hematomas were grouped according to 
MR intensi ty changes described by Gomori el. at as follows: acute 3, early subacute 3, lalc 
subacutc 7 and chronic 7. There were 3 cases of chronic SOH and reblccding with multiple 
phascs of hemorrhage and 2 cases of acute CSF subduml hygromas. Serial MR was 
available in 7 cases. Chemical analysis confirmed lhe presence of methemoglobin in 3 cases 
of sulxlcute SOH. 

Subdural hematomas evolved in a pattern similar LO intracerebral hemmorrhage wiLh 
Lhe cxception of chronic hematomas where isointensity LO gray matter was observed on 
short TR/fE images, in conliast LO the pcrsistant very high signal inLensi ty present in 
chronic parenchymal hematomas. It can be speculaLed from our serial MR images that Lhis 
signal inLCnsity is secondary to dilution and absorption of free meLhcmoglobin. Hemosiderin 
was rarely secn in simple chronic hematomas. Both of these fmdings arc most likely Lhe 
result of Lhe absence of a blood·brain barrier pcrmiu..ing clearance and dilution of blood 
products. 

SOH with reblced demonstrated loculations. hemosiderin deposition, dilutional effects 
.md layering phenomenon. The presence of hemosiderin in these cases may be due to 
bleeding occuring at a faster rate than clearance andlor deposition of hemosiderin on imemal 
loculations. The pcrsistance of high signal from methemoglobin in a hematoma thal is 
expected to be in lhe c.luonic phase also suggests reblccding. 

Two cases of acuie pure CSF subdural hygromas had signal intensities identical to CSF 
wiLhout evidence of blood prodUClS. At surgery clear fluid under pressure was found . An 
arachnoid tear is the presumed etiology. 

MR providt!s excellent charactcrization of subdural hematomas and hygromas. SOH 
differ from parcnchymal hemaLOmas in the chronic phase where there is clearance and 
dilution of ml.!llemoglobin and hemosiderin. Rebleeding can also be more accurat.cly 
evaluated and followed. 

The Effect of Hemoglobin Oxygenation on the MR Inten­
sity of Exp erimentally Produced Intracerebral Hemato­
mas at 0 .6T and l.5T: Weingarten K, Zimmerman RO, 
Markisz J, Cahill P, Sze G, Deck MDF (New York Hospi­
tal-Cornell Medical Center , New York, NY 10021) 

The complex intensity changes known to occur in acute 
(~l week) intracerebral hematomas(AIH) are dependent 
on multiple parameters. This study was undertaken to 
determine the effect of hemoglobin oxygenation on the 
in vivo appearance of AIH. Autologous blood was in­
ject ed into 7 dog brains, using venous blood in 4 and 
arterial blood in 3 . Serial MR scans were performed 
during the initial week at 0.6T and 1 . 5T using spin 
echo(SE) short TR / short TE, long TR / long TE, and long 
TR /m ultiecho TE and gradient echo(GE) sequences. 

On long TR SE scans, hypointensity developed more 
rapidly at 1 .5T than at 0.6T, regardless of the source 
of hemorrhage. In venous hematomas, maximum hypointen­
si ty was seen before 12 hours at 1. 5T and between 
214-48 hours at 0.6T. In arterial hematomas, the de­
velopment of maximum hypointensity was delayed, 
appearing aft er 24 hours at both field strengths. By 
contrast, hyperintensity on short TR SE scans(Tl 
shortening) appeared simultaneously at both field 
strengths arid was seen earl ier in arterial and intra ­
ventricular hemorrhage than in venous hemorrhage . 
These phenomena are probably due to differences in 
deoxy hemoglobin concentration and rate of formation 
of methemoglobin. Of note is that gradient echo 
sequences at both field strengths and both sources of 
hemorrhage demonstrated hYPointensity at all times, 
suggesting that this appearance is not dependent on 
deoxyhemoglobin concentration. 

The MR Evaluation of Pachygyr ia and Associated 
Syndromes: Byrd SE, Osborn RE, Radkowski MA , 
McArdle CB, Prenger EC (Children's Memorial Hospital, 
Chicago, IL 60614) 

Pachygyria refers to a cerebral cortex with too 
few gyri which are thickened, coarse and broad based. 
It is a congenital malformation of the brain and is 

typically assoc i ated with the lissencephalic syndromes 
(patients with b r ains composed of areas of agyria and 
pachygyria ) . lIowever, pachygyria can occur as a 
separate entity or in combination with other 
patholog ical states besides lissencephaly. We studied 
30 patients with some form of pachygyria with magnetic 
resonance (MR ) imaging . Our patients ranged in age 
from newborn to 17 years with equa l sex distribution . 
They presented with a variety of symptoms , the most 
co~non of which were seizures, delayed d e velopment, 
foca l ne u ro l ogic deficits, failure to thrive and 
severe mental r eta rdation . The pachygyria was seen 
most common l y with (1) lissencephaly (2 ) as an 
isolated form and (3) in combination with dysmorphic 
facial syndromes espec ially with a variant form of t he 
Miller-Dieker syndrome. We will emphasize (1) the MR 
findings of pachygyria which consists of thickened, 
coarse, broa'd based gyri with a n increased in gra y 
matter and abnorma l smooth gray-white ma tter interface 
(2) th e syndromes associated with i solated pachygyria 
and dysmorphic fa c i es and (3) t he differentiation of 
pachygyria from migrational disorders caused by 
cytomegalic virus a nd toxop lasmosis in which the MR 
find ing s simulate pachygyria but in actuality are due 
t o po lymicrogyria. 

The Clin i ca l Signifi cance of Hindbrain Herni ation and Deformity 
as Shown on t1R in Patients ,11th Ch1an II Malforrnat10n: 
\'Iolpert SI1, Sco tt RM, Platenberg RC, Runge VM (New England Medical 
Center Ho spital, Haston, MA 02111) 

The purpose of this study was to investigate whether the 
degree of brainstem herniation and the nature of the 
cervi co-medu 11 a ry deformi ty seen on sag it t a 1 plane MR corre 1 a tes 
with the clinical syndrome in pati ents with the Chiari II 
ma lformation . Thirty-eight patients with the malformation were 
studi ed with a 1 T magnet. The amount of brainstem herni ati on was 
assessed by relating the position of the midbrain and pons to the 
se 11 a turci ca and the anteri or 1 i P of the foramen magnum 
respectively. The cervi co-medullary deformity was graded into 
degnees of increas ing severity. We found that the neurologic 
s tatus of these children was not affected by either the amount of 
herniation nor by the characteri s tics of the cervico-medullary 
deformiti es. We conc luded and confirmed the impre ss ion of others 
that other factor s such as disorganization of the brainstem nuclei 
are probably the likely cause for the breathing and swall oViiny 
difficulti es exper ienced by children with the Chiari II 
ma 1 forma ti on. 

~ of posterior Fossa Cystia Malformations : 
Pre- and-Post- Shunting: Gusnar DA, Bllanluk LT, 
zlmmerman~Sutton LN, Hackney DB, Goldberg HI , 
Grossman RI, Atlas SW, Schut L (Univ . of 
Pennsylvania, Philadelphia, PA 19104) 

CYStlC malformations of the posterior fossa 
represent a most interesting and challenging group 
of leslons . Characterizatlon of these anomalies 
can be very difficult and yet it is important for 
it can influence management (whether to shunt or 
not) and can indicate prognosis. Retrospective 
review of 14 cases of posterior fossa cystic 
malformations, both before (14 CT and 1 HR study) 
and after shunting procedures (5 CT and 9 HR 
studies), reveals that HR offers a major ad v antage 
over CT by providing a more precise delineation of 
no t only the spectr um of infra tentorial 
abnormalities related to the cyst, but also 
associated supratentorial abnormalities. In 
addition to identification of arachnoid cysts, true 
Dandy Walker cysts, and Dandy Walker variants, 
cysts were demonstrated that communicated with the 
fourth ventricle superiorly by thin clefts. In 
those patients with good response to shunting, 
follow-up revealed cerebellar hemispheres of normal 
size. In contrast, in those that had extensive 
parenchymal abnormalities, there was lack of 
significant response indicating true cerebellar 
dysge nesi s . Another factor that influenced 
response to shunting was the age of the patient at 
the time of shunting. Correlation of the imaging 
results with clinical course demonstrated a 
relation ship betwee n poor outcome and presence of 
supratentorial abnormality rather than with type of 
infrat e ntorial abnormality. In summa ry , HR has 
d emonst r ated value in e valuatio n of patients wit h 
posterior fossa cystic malformations. 
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New Concepts in Posterior Fossa CYsts in Children: Barkovich 
AJ, Kjos BO, Edwards HSB, Norman D (Univ. of California, San 
Francisco, San Francisco, CA 94143) 

HR and clinical data on 29 patients with posterior fossa CSF 
collections were analyzed. A clear separation of these patients 
into classical categories was not possible because of new 
information obtained from the HR images. We present a new 
classification of these disorders. The Dandy-Walker 
malformation, Dandy-Walker variant, and mega cisterna magna seem 
to represent a continuum of developmental anomalies of the 
posterior fossa. It is suggested that these terms be abandoned 
and replaced by the term Type I posterior fossa cystic 
disorders. A possible embryologic basis for this continuum is 
suggested. Discrete posterior fossa CSF collections that are 
clearly separate from the fourth ventricle and vallecula are 
classified as Type II disorders. Posterior fossa CSF 
collections that communicate with the fourth ventricle and are 
associated with cerebellar atrophy are classified as Type III 
disorders. Both Type I and Type II disorders can cause 
enlargement of the posterior fossa and scalloping of the inner 
table of the occipital bone. Type I disorders present with 
seizures, developmental delay and enlarging head size; they 
require CSF diversion when associated with hydrocephalus. Type 
II disorders present with symptoms of a posterior fossa mass; 
they generally require surgical resection. Type III disorders 
are a result of degenerative disorders and require no surgical 
therapy. This new classification facilitates both diagnosis and 
therapy of these disorders. 

Tectal Key to Aquedyctal pathology : Barkovich AJ, Norman 0 
(Univ. of California, San Francisco, San Francisco, CA 94143) 

Magnetic resonance scans of 21 patients with non-tumoral 
aqueductal stenosis and 6 patients with neoplastic stenosis of 
the aqueduct were reviewed. One patient had an aqueductal web. 
The results indicate that stenosis beginning at the level of the 
superior colliculi is usually a consequence of pre-existing 
hydrocephalus rather than a cause of hydrocephalus. Stenosis 
beginning at the level of the intercollicular sulcus is most 
commonly a cause of hydrocephalus. The mesencephalic tectum is 
often distorted in patients with benign aqueductal narrowing . 
This distortion results in a number of different MR appearances 
ranging from an elongated and thin to a short and broad tectum. 
When compressed by a dilated suprapineal recess, the distorted 
tectum is sometimes difficult to differentiate from the bulbous 
enlargement caused by a tectal glioma. It is important to 
recognize the patient in whom this distortion is the result of 
hydrocephalus and aqueductal stenosis in order to avoid 
unnecessary diagnostic procedures, and/or error in diagnosis. 

Multiple Scleros is in Adolescents: 
CT a nd MR Findings: Osborn AG, 
Smoker WRKS, Boyer RS (Univ. of 
City, UT 841)2) 

High Resolution 
Harnsberger HR, 

Utah, Salt Lake 

Multiple sclerosis (MS) is a rare disorder in 
c hildren and adolescents, accounting for less than 
1% of all cases . Vague symptoms and erratic 
c linical course of the disease make establishing a 
definitive diagnosis difficult. Scattered case 
reports have appeared in the literature but no 
series has delineated the findings on high 
resolution CT and MR. We describe the imaging 
spectrum derived from a series of 10 documented 
cases. 

All ten patients were female; mean onset of 
symptoms was 16 . ) years with the first MR scans 
obtained at an average of nearly ) years after 
symptom onset. Only two patients had a cl inical 
diagnos is of MS prior to MR imaging. Four patients 
co rd scans with single or multiple foci of 
i ntramedullary increased signal; MR brain scans 
were normal in ) of 4. Seven of the ten cases with 
bra in scans had severe disease with multiple 
confluent periventricular, cerebellar, and 
brainstem plaques seen as hyperintense foci on 
T2W I . Les ions were iso- or hypodense on NECT and 
showed varying degrees of contrast enhancement. 

Differences between MS in adults and adolescents 
in our series are: l)Even more striking female 
predomina nce ; 2)all had severe disease; ))all had 
brainstem/cer ebel lar disease vs. 15-))% in adults; 
4)cortical a nd/ or white matter atrophy was uncommon 

in adolescents. Similarities include lack of 
corre lation between severity of symptoms and 
disease extent or location on MR as well as 
increased sensitivity of MR compared to CT in both 
age groups. 

Xe non-CT Cerebral Blood Flow Evaluation of Ischemic Disease of 
the Brain in Childre n and Young Adults: Stringer WA, Hasso AN, 
Thompson JR, Hinshaw DB Jr, Vu LH (Lorna Linda Univ. School of 
Medic ine, Lorna Linda, CA 92354) 

We retrospective ly reviewed our experience with Xe non-CT 
cerebral bl ood flow (CBF) evaluation in seventeen children and 
young adults presenting with symptoms of cerebral ischemia . A 
tota l of twenty-four Xenon-CT CBF studies were performed in these 
patients. In twelve studies, Xenon-CT flow maps showed more 
ex tensive evide nce of ischemic disease than the baseline non­
contras t conventional CT images obtained simultaneously. In 
twelve studies, the baseline and flow images were equivalent . 
Comparison with a complete conventional CT examination with 
contras t wa s available in thirteen cases. Xenon-CT CBF showed 
more extensi ve evi dence of i schemi c di sease than conventi anal 
CT in six cases and less extensive disease in one. The studies 
were equi va lent in six cases. Comparison with complete 
conve ntional CT without contrast was available in fifteen cases. 
Xe non -CT CBF showed more extensive disease in seven cases, and 
in the remaini ng eight cases the studies were equivalent. 
Compari son with MRI was available in eleven cases. Xenon-CT 
CBF showed more exten sive disease in five patients and less 
extens i ve disease in two. The studies were equivalent in four 
patients. Overall, in comparison to either a complete 
conventional CT study or baseline images obtained during Xeno n-CT 
examinati on, Xenon -CT flow maps provided superior delineation of 
the extent of i schemic cerebral di seas e in fourteen of seventeen 
patients. Complete conventional CT proved superior in one. We 
conclude that Xenon -CT more reliably shows the extent of cerebral 
ischemia in thi s patient population than conventional CT and 
appea rs to be campI imentary to MR . 

MELAS Syndrome, Multiple Recurr ent Strokes in Children with 
piagnos ti c Muscle Mi tochondrial Findings: Haas DK , Chuang S, 
Harwood-Nash D, Barkovich J, Becker L, Laidley J, Coates R 
(Departmen t of Radiology, Fitzsimons Army Medical Center, 
Aurora , CO 80045-5001 and Hospital for Sick Children, Toronto, 
Ontario , Canada) 

Three pediatric patients with mitochondrial myopathy , 
encephal opathy, lactic acidosis and recurrent cerebral insults 
that resemble strokes (HELAS) were imaged with computed 
tomography. Exami nation demonstrated low density lesions 
cons i stent with stroke in all three patients without any 
demo nstrable etiology. The patients experienced recurrent 
s troke-like sympt oms and low density lesions on CT. All 
patient s had normal early development, seizures and alternating 
hemiparesis. MELAS represents a distinctive syndrome, and is 
possibly transmitted by maternal inheritance . The key to 
diagnosis depends on the clinical , radiographic, and laboratory 
findings. These include lactic acidosis and ragged red fibers 
evident on muscle biopsy. 

Primary Me ningea l Tumors in Children (CT Findings ) : 
Hope A, Arms trong D, Chuang H, Babyn P, Harwood-Nash D, 
(Hospita l for Sick Children, Univ, of Toronto, 
Toronto, Canada) 

Primary me ningea l tumors are rare in children. 
We retrospect ive ly reviewed skull radiographs and CT 
findings in 19 pathologically proven cases consisting 
of 2 bilate ral optic sheath meningiomas, and 17 intra ­
cran i a l tumo rs including 10 meningiomas, 4 sarcomas , 
2 l ep t ome ningeal melanomas and 1 primitive neuro-ecto­
dermal tumor. 

Intracranial me ningiomas (10) showed featur es 
simi l a r to those seen in adult s: a hyperdense or iso­
dense mass , homoge nous enhancement with well defined 
marg in s and v a riable amounts of edema, calcification 
and hyperostos i s. The 2 mal ignant meningioma s were 
indistingui s hable on CT from benign meningiomas; both, 
however , showed e vidence of raised intracranial 
press ure on skull radiograph, not seen in the benign 
tumors. 

The 4 me ningea l sarcomas were distinguishable 
from me ningiomas by clinical and CT features, pre-
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senting at an earlier age (2 vs. 13 yrs. average ) with 
short7r symptom duration a nd presence of a palpable 
mass l.n two '. , CT showed bone lysis in 3 , heterogenous 
enhancement 1n 3, and cyst formation in 2 . 

. Compared to adults , chi ldren show a male pre ­
doml.nance (14: 5 ), and a higher incidence of: malig­
nancy (9/19), non-dural origin (2/19), diffuse lesions 
(2 /19 ) and a wider histologic variety. 

MR and CT of Primary CNS Neuroblastoma: Davis PC, 
Wichman RD, Takei Y, Hoff man JC (Emory Univ. Sch. of 
Med., Atlanta, GA 30322) 

Primary cerebral neuroblastoma is an uncommon 
neoplasia which has typically been described as a 
large intraparenchymal supratentorial mass with cysts , 
calcification, and hemorrhage in children. The MR 
appearance is largely unkn own. 

This report describes initial and follow-up 
experience in 13 patients (aged 15 days - 52 years) 
with proven primary cerebral neuroblastoma. 

Seven had typical larg e supratentorial masses with 
cysts in 6, calcifications in 2, and spontaneous 
hemorrhage in 3. Mass effect with little associated 
edema was characteris tic. 

Six had peri or intraventricular mas ses . Of 
these, 4 contained ca lcificat i ons and none hemorr haged 
sponta neously. 

Follow-up ranged from 2 days - B years (mean 2 
9/1 2 years). Five patients are deceased, 7 are living 
with residua l or rec urrent tumor, and 5 patients 
developed subarach noid seeding by cytology and/or 
mye log raphy. 

CT wa s · superior to MR for detection of 
calcif i cation, neop l asia at surgical sites and around 
cysts, and subarachn oid seeding. Hultiplanar HR aided 
localization of intraventricular lesions. 

Th i s lesion is mo re variable in presentation, 
location, and appearance than previously described. 
At present, CT is pre ferable to MR for evaluation of 
these lesions, although Gadolinium may alter the role 
of HR for imaging of neuroblastoma. 

Tumefact ive Fibroinflammatory Disease: Curran JG, 
Williams JP, Rettig KR, Iyer R, Cooper SO, Weiss­

mann J (Un iv . of So. Alabama, Mobile, AL 36617) 

Isolated forms of fibrosclerosing disease 
involving the Orbits, Thyroid, Mediastinum, and 
Retroperitoneum are well described. Less well 
known are instances of multifocal involvement. 

We describe the case of a seven year old 
girl, who presented with abnormal growth vel­
ocity, bilateral proptosis and a l eft sixth 

nerve palsy. Laboratory investigations indica­
ted abnormal Growth Hormone regulation and 

Diabetes Insipidus. Radiological work-up show­
ed delayed bone age, l eft hydronephrosis, and 

abnormality of the orbits on CT scan. MR demon-
strated abnormal soft tissue in the superior 

orbits bilaterally, enlargement of the pituitary 
stalk , a mass in the pineal region , and a left 
in fra - rena l , retroperitoneal soft tissue infil-
tration. High signal white matter abnormality 

was deMonstrated bi l aterally in the cerebellar 
hemispheres. 

Histology revealed a diffuse fibroblastic 
proliferation , with an inflammatory cell infil­
trate. Fbllowing death from steroid-related 

side effects, confirmation of histological in­
volvement at the various sites \-.'as obtained . 

This case of a rare multi focal condition 
deMonstrates the value of MR in identifving 
all of the involved sites, even though the dis-
ease may, as in this case, appear to be solely 

confined to the head. Of the various names given 
in the literature to this condition , we have 
elected to use the term " Tumefactive Fibro-

inflammatory Disease II 

Primit i ve Neuroectodermal Tumor in a 55 Yea r Old Female: 
Arb l es t, Bronen R, Cldov M, Hufn age l fJ, Plepmler J ( Yale 
Univ. School of t~edicine, New Haven, CT 06510) 

A 55 year old female presented with a three-week history 
of headach es, seizures a nd right-sided weakness. Physical 
exa m demonstrated a left third nerve palsy and a mild right 
hemi pares i s. 

CT revealed a densely enhancing suprasellar mass with 
possible involvement of th e l eft temporal l obe. MRI showed an 
unusual mass extensive l y involvin g the temporal lobe wi th a 
1 arge exophytic component. Angiography demonstrated a mil d 
tumor blush and no s upply from the external circu l ation. 
Subtotal resection was performed and the histology was typi cal 
of a primi tive neuroectodermal tumor (PNET). Following 
treatment with radia t ion to the entire neuroaxis and 
chemotherapy, the patient has done well. 

PNET is a highly malignant, rare neoplasm of childhood and 
you ng adulthood. Pas t the third decade of 1 ife on l y two other 
ca ses have been r e ported. The actual nunber is certainly 
higher, however, since there has been difficulty in 
classifying this tumor, which i s histologically simil ar to th e 
more common extracranial neur ob la stoma . Despite thi s, even if 
we inc lude cases previously classiHed as cerebra l 
neurobl astoma., very few cases have been r eported in adulthood. 

The CT findings of PNET's have been well-described. The 
tumor presents as a large mass, most often involving the 
fran t a 1 a nd temporal lobes, wi th coarse ca 1 c ifi ca ti on 
occurring in about ha lf of the cases. There is usually 
relat i ve l y 1 ittle edema and lOt demonstrate intratumoral 
hemmorhage. All cases show enchancement , which may be solid , 
inhomogeneous or ri ngl ike . 

In addition t o the extreme rarity of this lesion in 
adults, our case is interesting in that on CT it mimick ed an 
extraaxial lesion, such as meningioma. HR , however, defined 
the l es l on much better and demonstrated a large intra­
parenchymal component not seen on CT. 

l\1l Unus ual Supra c l inoid Ca rot id- Cave rn ous _ ~.flt!.1i 

1"Slula : Pelz DM. Deveikis JP. Fox AJ. Lee DH (Univ . of 
Wester;; Ontario. London. Ontario. Canada NbA ~A~) 

A 23 year o ld male was involved in an MVA four 
years prior to this hospitalization . Shortly afterwards 
he notic ed the onset of a right retroorbital bruit with 
lIlild right proptosis. The diagnosis of carotid­
c avernous fistula was not made unt i l seve r a l weeks 
prior to referral for balloon occ lu sion . 

Cerebral an~io~rap h y with compression studies 
demonstrated a large right carotid-cavernous fistula . 
The origin was initially diffi cu lt t o visualize and 
a t ter various manoeuvers it was finally found to 
ori~i nate from the supraclinoid internal carotid artery 
near th e post e rior communicating artery . Attempts to 
e mboliz e the l e sion usin~ detachable balloons and th e 
Track er cat heter were unsuccessful . A subsequent HRI 
demons trat ed the fistula between the stlpraclinoid 
inte rnal carotid artery and the supe r ior cave rn ous 
si nus. s urr ounded by CSF. The fistula was easily 
c l ipped at s u rgery. 

case of 
has been 

To our know l ed~e only one untreated 
sup ra clinoid ca r o tid cavernous fistula 
previously not ed . HR was inval ua ble to v e rif y th e 
suba ra chnoi d locatio n o f this fi s tula which made 
sur~ical treatm ent feasible. 

Pitfalls in the Diaqnosis of Deep Cerebral Ve in_ 
Thrombosis: A Case Report of Misleadinq MR Findin~ ~~ 

Deveikis JP, Lavenstein S, Schel l in~er D. Patronas NJ 
IGeor~etown Univ . Hospital. Washin~ton. DC 2 0007) 

After a prodromal viral illness. this 12 month old 
~lrl developed lethar~y. irritability. and the 
lnability to sit unsupport ed . On examination s he wa s 
tebrile, showed little sp o ntaneous movem en t, and 
appea r ed to have a le ft hemiple~ia. Computed tomo~raphy 

(CT ) showed bilateral thalamic hypod ensities, somewhat 
lar~er on th e right, as well as very dense 
thalanlo s triate and internal cerebral veins. vein of 
Galen. and strai~h t sinus. with no significant con tr a st 
e rlhan ce nl e nt 01' the thalamic lesions o r of the above­
me ntioned venous st ru c tures . On the basis of the CT 
I indings. th e dia~nosis of deep cerebral venous 
th rombosis with bilateral th a lamic infarcts was mad e . 
Magneti c r esonance ima~ing (MR) was then perf o rm e d to 
confirm the diagnosis . Thi s a~ain showed the thalami c 
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tnfa r cts, but th e dee p venous system appeared to be 
pat e nt , with si~nal void in these structures . To 
r e so l ve the dia~nostic dilemma , cerebral an~io~raphy 
was performed and co nfirmed the dia~nosis of de e p 
ce rebral vei n thrombosis. 

Pr ior ieports have shown that HR is quite useful 
in th e diaanosis o f cerebral ve in occlusion . Howe ve r , 
care mlJ st be tak e n in the c hoi ce of ima~ing sequences 
and i n th e interpretation of the im a ges obtained, since 
l o w signa l in vess e ls on lana TR sequences do e s not 
ne cessa ril y indi ca t e paten cy of that vessel. This case 
illustrates th a t there continues to be a role for CT 
a nd a n~i o ~raph y in dia~nosin~ this dis o rder . 

Intrayascular Ballooll Emboli z atjon of a Large Bas ilar Tip Ane urysm ' 
Cam pos J, AnlOnes JL (Hospital Santa Mari a, University of Li sboa, 
Li sboa, Portugal) 

46 year old man presented with a subarachnoid hemorrhage. 
Fo ur vessel cerebral angiography confirmed the presence of a large 
basil ar lip aneurysm. 20 mm in diameter. A craniotomy was done but 
it was nOI poss ible 10 clip the aneury sm. One week later, due to the 
pro g ress ive deterioration of the patient's clinical s tatus, it was decided 
to usc an e ndovasc ul ar approach to treat the aneurysm . A 7 .3 French 
polyethylene ca lheler was placed from a transfemoral approach at th e 
C2 level of th e lef! vertebral artery, Heparin was given (2.5 cc I.V,). A 
sili cone delachable balloon 1.5 M was attached to a Tracker 18 
microc alhc tcr. Advancing thc coaxial system and also us ing the n o w , 
Ihe balloon was guided through the basilar artery and successfully 
placed directl y into Ihe aneurysm. As we did not have any HEMA, we 
dec ided 10 fill the balloon with 0.5 ml of metri zamide. After waiting 
for twen ty minut es, the patient was well and the balloon was detached . 
The size o f the aneurysm did not warrant a second balloon . A check 
angiogram was done 10 days laler showing obliteration of the 
ane urys m. After the embo li zation proced ure . the patient improved 
neuro log ica ll y and was di sc harged in good condi tion two weeks after 
the proceuure . It seems that thi s tec hnique may offer an alt e rnative 
to the th e rapy for the management of some unclippable ce rebral 
ane urysms . namel y in the basi lar lip artery . 

C.HLO.RQJ:1A~-.and..~R--1\ppeara oce o f ao Iron Lad e n Les jon ; 
Koc han JP , Peyster RG, Hershey BH, Hoo ver ED 
qla hll e nlan n Un i ve r s i t y Hospital, Philade lphia Pa 19 10 2) 

A case o f in t r ace reb r a l c hlo roma imaged by computed 
t0 mo~.aphy ICT ) a nd magneti c r e s o nanc e ima ging ( MR ) i R 
pl'e se nted . A pa t ie nt with mye l oge no us l e uk e mia present s 
w it l) ar, init i ~ l no ncon t ra5 t C1' (N eCT) de mo ns trat ing a 
I,o fl! ogeneouti a l' ea ,') f inc rease d de ns i 'ty. s lightly l o we r 
t.ha ll t. h at of ac..:ute he mo rrh a g e in th e ri g ht tem po ral 
I ( ,he- . Cont r as t e nh a nced CT ( CECT ) s hOwed a un i f o rm 
~nhance ment of t he l es i o n , MR e x a min at i o n r e vea l e d a 
l~ s i 0 n nea r l y iso in te ns e t o co rte x o n Tl weigh ted 
im~d~s, wit h prog l'ess iv e ly dec r easing sig nal in t ens ity 
~ Il proto n de lls ity a nd T 2 we ighte d image s. 

Ope l l bjopsy ti ho we d a greeni s h l e si o n witho u t e vid e nc e 
,d' il f':= IHo lTh age, but wi t h abund a n t imm a ture my e l ocytes. 
Th,? d i ag nos i S was l e uk e mi c inf i ltrate , o r chlo r c. ma . The 
p31.ient d i ed af t e r a course of r adia tion a nd c he mo 
-the l' ctpy. Th e in tac t, fix e d brain spec im e n was 
rt tic~ n n ed by HI< a nd s ho wed th e l e sio n t o be o f e ven 
1 0 w~ r ~ignal. Mic roscopic e xa m r e vea l e d f e w my e l o id 
ce ll s , but a bundan t he mos ider i n l aden ma c rophages. 

Chl o r o ma, more l'ecently r e f e red t o a s granulocytic 
s~rcoma , i s a ra r e les ion o f the CNS , whic h c o nt a ins 
t,ig h levels of mye l ope roxid a s e , a n iro n conta ining 
e n3yme no r mally fo und in white blood ce lls. This 
e nzy roe, a de r ivat iv e o f the he me g r o up, i s wh a t gives 
Lilt le~i o l) its t ypica l green co l o r, An infiltrate o f 
leuke mi c ce l ls con ta i n ing high leve l s o f iro n, o ffe r s 3 

poss ib l e exp l ~ n a t io n o f it s inc r e a sed dens ity o n NCCT 
with en hance me nt of the und e rlying vi a ble tis s ue on 
~ECT. Th is a l so offe r s a sa ti s fa c t o ry ex pla na tio n of 
it s low signa l on HR HR a nd mic ro s cop i c eva luation 
of pr'~ a nd post mor t e m speC im e ns de mo nst r a te t he 
different 3ppe,:u 'a nce o f th e iro n of mye ] o pe r o x i dase a nd 
ttla~ of he mosjderi n. 

Eije.m.a ..QfJ.he. _.Go.r.Q~Ca )) Q6llm Secondary To Ependyroj t..i.B.. 
t1 im.i..c.king_llliQnu;L.o.n .. .l1E : 
Koc ha n J P , Pe ys t e r RG, He rshey BH, Hoover ED 

Ol a hn <: ma nn Un ive r si ty Hospita l , Phi l adelphia, Pa 19 102) 

A case o f e dema o f the corpus ca llosum seco ndary to 
epe- fldymi t i s mimic king g l ioma o n HR is presented. The 
pa t ient, wi th a his tory of hyd r ocepha l us, p r esents with 
a n i niti a l no nc ont r a s t CT s howing hydrocephalus 
seconda ry t o aque ductal ste nosis. A VP s hunt wa s no t e d 
i n t he r ight l a t e ra l ventric l e . MR examinati o n 
con firme d the presence of aqlleduc tal s tenos is, but with 
a di ffu sel y t hi c ke ne d, irregular corpu s c a llos um. A 
mi ld i nCt'eased s i g nal intensity was noted o n T1 
w. ~ j g tl ted images , wh ile a markedly increased s i g nal 
i !lt~ Il S i t,y was noted o n proton dens i ty a nd T2 we igh ted 
i mages. In a ddi t i o n, increased Bignal was noted in tt,e 
e pe ndyma o f bo th l a teral ventricles . The overall 
ap pea ra rl ce was s uggesti ve of a glioma of the corpus 
c~ ll os um, a lthough, given t he history and pe r iod of 
e vo lution o f this finding, inflammatory c hange 
seco ndary t o infec ted shunt was the most probable 
di 3g nos i s. A f o ll owup contrast e nhan c ed CT study 
::; hr.J wed a no ne nha nc ing low densi ty in the anter i or 
C I) r pu ~ ca llos llm wi t h ede ma extend ing into the white 
ma tte r b i l a t e rally . There was a l so enhancemen t of the 
ependyma l lin i ng o f the l ate r al ventricles. This is 
the typ ical finding of epend ym it is, but with a 
cons id e r a ble a mount of ca llosal ede ma, Subseque nt 
cu l tures of th e CSF obtained fro m the shunt tube were 
positi ve f o r sta ph a ur'e uB . 

t~ R o f Lipoma t ous Me ning iomas : Arri ngton JA, Kwnar AJ, Ahn HS, 
Zinreic h -SJ, Sexton CC, Brem H, Brya n RN (The John s Hopkins 
Medic al I ns titutions , Baltimore, MD 21205 ) 

MR i mages of three li pomato us intracranial men i ngiomas are 
presente d with CT and pathologic cor relation. A promi nent 
c hemical shift mi s registration artifact is visualized at the 
periphe ry o f the lesions on HR because of t he fat -water 
int e rface between t he men i ng iomas and brain parenchyma . 
Lipomatou s me ningiomas are uncommon and their MR appearance has 
no t be e n previously reported to our knowledge. Diagnostic images 
as we ll as a dis cuss ion of t he chemical shift artifact and its 
d i agnos tic applications are presented. 

Hematoma Of Th e Na s al Septum : CT Appearance : 
Johnson JE, Seege r JF , Carmody RF (Univ. of Arizona, 
Tucson, AZ 85724) 

Hematoma of the n as al septum i s u s ually a 
clinical diagno s i s when preceded by facial trauma. 
Plain film s a re o f little or no value due to limited 
s oft tissue contra s t resolution. CT, however, can 
provide va luable morphologic information. We have 
recently see n two children with no history of 
antecedent trauma who presented with ma sses in the 
an t er io r nasal cavity which proved to be septal 
hematomas. The diagnosi s was suggested by the CT 
findings. 

Th e firs t patient was an II mo. old who pre se nt ed 
wit h otitis media, s epticemia, and respiratory 
arrest . Th e s econd patient was a 7 year old with a 
rece nt URI who complained of di fficulty breathing . 
Ob s tr uct in g midline ma sses were seen in the na s al 
cavity of bot h patients. CT revealed a well de fined 
mass c en t ered on the anterior na s al s eptum with no 
assoc iat ed bony abnormality. 

Na sa l sept al h e matoma develops from 
subperic hon drial hemorrhage, which s t rips the 
per i c h o n dr ium and overlying muco sa from the 
cart ilagenou s sep tum. Necro s is of th e septum can 
occur rapidly . Secondary infection ca n complicate a 
s epta l hem ato ma, particularly if the muco sa i s 
di s r upted . Treatment consists of immediate surgical 
drainage, often with antibiotic therapy . 

Th e d if fer e ntial d i agnosis of anterior nasal 
ma ss es in c lud es granulomatous proce ss e s, lymphoma, 
encepha lo ce l e , dermoid , septa l hematoma, me ta stas es, 
a nd primary t umors. If a discrete midline mass 
involves the nasal sep tum without bone de s truction, 
s epta l hematoma s hould alwa ys be con s id ere d, even in 
the absence of trauma. 
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Suojanen IN, Barnes PO 
oston, MA; Children's Hospi tal, 

A five year old male fell into a pile of leaves and 
became stuporous with left third and sixth cranial nerve 
pa l sies . He ad CT's showed a large left middle cranial fossa 
arach noi d cyst; a normally enhancing left cavernous sinus' and 
an apparentl y pneumatized l e ft sphe noid wing . The patient 
regained consciousness quickly . The cranial nerve palsies we re 
attnbuted to the arachnoid cyst, so it was operatively 
fenestrated severa l days later . The cranial nerve abnormalities 
persisted postoperatively, 

He presented aga in four weeks later wi th a red and swoll en 
left eye with purulent discharge. Contrast-enhanced orbital 
CT showed a 3 cm long linear low attenuation mass in the left 
orbi t wi th a soft tissue ma ss around it. Th e "pne umati zed" 
left spheno id wing now had soft tiss ue density. Although the 
caverno us Slnus appeared en large d, there was sufficient enhance­
ment to exc lude thrombosis , A twig was removed from the orbit 
and purulent materia l drained from the wound , 

Although arach noid cysts can cause visual disturbances 
as s oc i ate d cranial nerve abnormalities are rare . The low ' 
attenuation adj~cent to the left cavernous sin us on the first 
series of CT scans was not pneumatization, but probably the 
tW1g . I t must have pierced the lateral wall of the cavernous 
sinus, injured the cran ial nerves, and j ust missed the 
vascu l ar channels . This case reiterates the difficulty of 
1 mag~ ng orb1ta l .wooden foreign bodies and the importan ce of 
1mag1ng the ent1re course of cranial nerves when abnormalities 
are present. 

CNS Invo l veme nt As Primary Manife s tation of Whipple' s Di sease: 
Azar-Kia B, Fine M, Naheedy MH (Loyola Univ . Med i ca l r.enter, 
Maywood, IL 60 153) 

Central nervous sys t em presentation in Whipple's disease 
>lithout systemic or gastrointest i na l symptoms is extremel y rare. 
To our know l edge only six s uc h cases have been published. 

Our case i s a 27 year old white fema l e who presented with 
progressive deme ntia and l ethargy, resulting in coma. CT showed 
multiple bilate r a l, small and l arge hem i spher i c luce ncies, 
primarily involving the white matter of the frontal and parietal 
l obes. Some of these lesions extended l atera ll y into the gray 
matter and t he othe rs medially abutting on the epe ndyma of the 
l a t e r a l ventric l es. The pathology was confi ned to th e supra­
t entori a l s pace , spari ng the occip ital and tempora l l obes. The 
pos terior fos sa ,;as norma l. The late ra l ventricles were com­
pressed, a nd th e supratentoria l subarachnoid spaces were 
oblite r a ted. After infusion of contrast media there wa s a very 
faint ring-like e nha ncemen t around some of the l esions. MR 
confirmed the white ma tter origin and the extent of the l es i ons. 
T1 we ighted image of the l esions showed low intensity, and T2 
wei ghted images demonstrated hi gh intensity in the white matter 
without cys t i c changes. 

Bi opsy o f the l e ft fro nta l l esion showed characteri s tic PAS 
pos it i ve par ti c l es in astrocytes. Usi ng heavy anti bi ot i c therapy, 
the pa ti ent r ega ined consc i ousness and continues to show very 
s low clin i cal improvement. 

We conc lude tha t Whipple's disease sho uld be co nsidered in 
the diffe renti a l di agnosis of white ma tter di sea se, espec i a ll y 
i f primary clinica l presentation is dementia and l ethargy. 
Ear l y di agnosi s and a ntibi ot i c treatment i s of utmost importa nce 
in progn os is of Whipp l e ' s disease. 

Unu s ua l "lan ifes tation of Metastatic Herne hroma: Azar- Ki a B, 
Fine M, Naheedy MH Loyola Univ. Medica l Center, Maywood, IL 
60 153) 

We are presenting a 65 year old white female with a hi s tory 
of r ecurrent epistaxis who is otherwise in good health. 
Radiologica l e xamination showed a mass in the l e ft nasal ca vity 
with thinning of the medial wall of the l eft maxi ll ary sinu s . 
Thi s l obu l ated nasal soft tissue mass was projecting in to the 
ma xillary sinus a nd superiorly extendi ng into the ethmoid s inus . 
The nasal septum was de vi ated to t he r i ght. There was also a 
small rounded density on the l atera l wa ll of the left ma xillary 
sinus. Paranas a l s inuses were otherwise clear. Biopsy showed 
meta s tatic hype r nephroma. Sub seque nt radiologi ca l s tudie s 
r eve a l ed a r ena l mass which proved to be a hyperne phroma. Thi s 
ca se pre se nt s an unu s ua l ma ni fe s t a tion of meta s tatic hypernephro­
ma, wit h the na sa l cavity being t he on l y s ite of metasta s is and 
al so epi s taxi s being the first cl inical manife s tation of a 
hype rnephroma . 

Dur il ) S ;I[co jdQs js Pre senling as Dem enti jl : Blaser SE. Berns DH , Ross JS. 
Roe ssrnan U, Tu cker '1' ( University Hospi tals. Cleve land. OH 44106) 

A previously we ll 52 yea r old black female presented with a 
several week hi sto ry of progressive memory and cogni ti ve decline. 
Uncn hancc d CT revealed subtle hyperos tos is o f th e le ft frontal and 
parieta l c .alvarium wi th a suggesti o n of an unde rlyi ng soft ti ss ue 
dens ity . The extra-ax ial density was seen 10 enhance fo ll owing 
intravenous adm inis trati on of co ntrast materi al. Pri mary differential 
cons id e ration at th is time included meningioma, du ral metastases and 
ch ronic subdural memb rane fo rm ati on. 

MR ima gin g was pc rfonned in axial and coronal pl anes with TI 
(500/15) and '1'2 (2200/22 -90) weighting. The lesion was isoin tense 
w ith grey matte r on bOlh TI and prolon density im ages, and was 
hyperin ten se on T2 we ighted images . There was marked and 
homogeneous enhan cemen t of the lesio n aft er intraveno us 
adm ini st rat ion of Gado linium DTPA . Post enh ancement coronal image s 
revea led th at the lesion extcnded along or involved the leptomenin ge s 
from the falx to the ant eri or and middle fossa. Mild mass errect was 
present without evidence of edema. MR im agi ng in the coronal plane 
demon strated greater ex tent o f the les ion th an CT. Gd -DTPA 
enhanCeml.:1I1 revealed even more ex tensive involvement than 
suspec ted on ci th er cont rast enhanced CT or un enh anced MR imaging . 

Subse4 uelll cranio tomy and biopsy di sc losed a markedl y 
thi ckened dura . with mulliple non·ca seati ng granuloma co ns is tcnt 
wit h sarcoidosis. strains for acid fast baci lli arc negative. A trial of 
prcdnisonc was begu n. The patient's symptoms improved and a repeat 
MR with gadolinium enhanceme nt was performed demonstrating 
partial resoluti on of leptomeninge al invo lve ment. 

Thi s case rep resent s an unu sual presentation of sarcoidos is as 
we ll as the advantages of MR and spec ifically Gd -DTPA enhan ced MR 
ima ging in the initial evaluation o f neurosa rco id osis and in th c 
evaluation of th e course of the di sease and response 10 therapy . 

He l anocy t oma : Unu s ua l Tumo r, Unu s ual Present ation: Be rn s 
DH, BL] se r SE, Mas aryk TJ, Se lman W Roessmann U. 
(Univ e r si ty Hospit als , Cl evel and, OH 44106) 

Thi s prev i ous l y hea lthy 19 yea r old f ema l e was Cl PO 
with an e s tima t ed gestational age o f 20 weeks . Sh e sud­
denly awoke from s l ee p with a s e vere panceph alic headache , 
nausea and vomiting. Physical examination was remarkable 
for nu chal rigidity a nd de creased pin sensa t ion in th e l e ft 
V2 di s tributio n. 

An initial CT re ve aled an ovoid are a o f inc reas ed a t­
tenu atio n on the l e f t perimesencephal i c ci s tern. Angi og­
raphy showed mild prominen ce o f the left meningahyp aphysea l 
a rt e ry. Post co ntras t CT reve aled diffuse l es i on e nh ance­
me nt. 

l-tR revea l ed an ovo i d a rea o f homogeneous i nc reased i n­
tens ity on the Tl weighted images with ma rked decreas ed in­
tens ity on T2 . Th e les ion was felt t o re present eithe r a 
thr ombosed aneurysm o r hemorrh agic meningioma . 

Subt o tal resec tion was achie ved via a l e ft t empo ral 
c ranio t omy . Pa tho l ogy reve al ed a cellular tumor with 
de pos it s of me l anin without evid e nc e f or hemorrhage . Diag­
nos i s was a melano cy t oma . 

He l anocy t omas a re rare intracranial ex t raax i al 
neop l asms with dis tinct histo l og i c and c linical f e a tures . 
Intrac ranially all cases repo rt ed in the lit e ra ture a re as­
socia t ed with th e trigeminal ne rve. Its bi o l og ic be hav i o r 
is variable wi thout th e s eve re prognosis of prima ry 
melanoma . Su rgi cal remova l may lead to cure o r pro l ong ed 
pa ti e nt s urviva l. Thi s case demons tr ates th a t th e pa ramag ­
netic pro pe rties of me l anin may be co nfused with hema t oma 
in preopera tive radio logi c eva luation. 

Radiologic-PathologiC Correlation in Gliomatosis Cerebri: A 
Case Repor t: Koslow S, H lCsch W, Claassen 0, Johnson 0, 
Latchaw R (Univ. of Pittsburgh, Department of Radio logy, 
Pit tsburgh , PA 15213) 

A 41 year old wanan had a few week history of headache , 
blurred vision, and dizziness. She had focal l eft 
corticospinal and left cer ebellar signs . cr showed a Jan area 
of minimal contrast enha.ocement in the right occipital lobe. 
MR showed the e nhancing region to have low Tl and high T2 
signal and also showed enlargement of the splenium of the 
corpus callosum. In addition , there was subtle loss of gray­
white demarcatio n througho.Jt the right cerebral henisfilere. 
The left cerebral hemisphere and cerebellum appeared normal. 
The patient died une)(pectedly 13 days after the MR scan. The 
areas of absent gray-white demarcation on MR were d if fus ly 
infiltrated by neoplasm . In addition, several areas which 
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appeared normal by MR (including cerebellar hemispheres) were 
also infiltrated by neoplastic cells. The short interval 
betwee n the MR and autopsy provided an opportunity for 
radiologic-pathologic correlation in this rare entity. We 
observed that while superior to cr, MR greatly underestimated 
the extent of the pathologic process . 

Ra pid Spontaneou s Resolution of an Epidural Hematoma: Babbel RW, 
Kelly WM (DavId Grant USAF Med,cal Center, TraVIS AFB CA 94535) 

A 19 -year old male with a deteriorating mental status under­
went non -c ontra s t head CT two hours following blunt head trauma . 
Th e initia l s tudy revealed a lentiform occipital/cerebellar ep i­
dura l hematoma bridging the l eft l atera l si nu s and displacing the 
s inu s away from the inner table of the skull . A subsequent CT 
examination approximate l y 10 hours later, without intervening sur­
ge ry. demon s trated comp l ete resolution of the epidura l hematoma. 
Coincidentally . a delayed post-traumatic hematoma became apparent 
in the r i ght frontal l obe . 

Thi s ca se is unique in that a typica l ep idural hematoma 
spontaneous l y reso lved on CT image s within 10 hours. Spo ntaneous 
ex ternal drainage of the hematoma through a sku ll fractu re was 
c l inica ll y not apparent and no fracture was visible on CT. Tradi­
tiona ll y, resorption of an epidural hematoma treated conservatively 
evolves over one to severa l weeks. Our experience with this 
trauma patient suggests that anatomic or physiologic circum­
s tance s might rarely occur to all ow for acce l erated bul k removal 
of an epidura l hematoma in the acute phase. We postulate that 
spontaneou s evacuation may have occurred into the adjacent dural 
s inu s . The potenti al for such a pathway would al so imply that some 
epidural hematomas evolving in this ma nner over a si milar time 
frame may not be imaged at all if there is a significant delay 
between the inciting trauma and subsequent CT scanning . 

Chord o ma of the Pe trou s none: Lipper Mil (Univ. of Virginia, 
Char l otte s vi ll e. VA 22908) 

A 44-year - old male presented with compl a ints of mild 
hea da ch e a nd double vision gradually increa s ing in severity 
o ve r onc month. Clinica l exami nation revealed a left XII 
c ranial nerve palsy on l y. CT of the tempora l bones showed 
a l a r ge, cx pa ns iLc, sharply marginated lesion with mild 
non-homogene ou s con t ra s t enhancement I Lnvo 1 v Lng the le ft 
pctrous bone. MR demonstrated a l obu l a ted mass a rising 
within the l e ft petrous bone and ex t e ndin g postero-inferiorly, 
with l ow s i g na l intensity on TI wei g hted images and 
non-homo ge ne o us hi g h si gna l intensity on T2 weighted ima ges. 
Ce rebr a l a ng io g r a phy revealed narrowing of the intrapetrou8 
l e ft int e rn a l ca rotid artery and occlusion of the left internal 
jugul a r ve in without evidence of neovascularity. Partial 
sur g i ca l exc i ~ ion wa s performed. 

A second patient, a 49-year - old female presented with 
he ad ac he and rapidly decreasing l eve l of consciousness over 
one da y. Ph y s ica I exam ina t ion revea I ed an obtunded fema Ie 
with pinpoint, constricted, non -react ive pupils without 
s pont a ne ou s eye movements. CT demonstrated a right pontine 
hemorrha ge with a lytic lesion of the ri ght petrous bone 
seen only in retrospect. Surgery was performed for evacuation 
of the he ma t, o ma and the patient died without any fu r ther 
inv es ti ga ti o ns be in g performed. 

The differentia l diagnosis in the fir s t esse includ e d 
neuroma a nd primary or metastatic malignancy because of the 
CT and NR f indin gs . The second patient was diagnosed a s 
ha vin g a pontine hemorrha ge of unknown etio l o gy. In both 
cases , the hi s tol og ica l dia gno s is wa s cho rd oma . ThLs 
diagnos i s was t o t a lly unexpe c ted as it wa s thou ght that 
c ho rd omas o ccurred exc lu s i ve l y in area s wh e r e notochorda I 
re mnant s lIIa y pe rsi s t, such as the clivus, sph e noid bone and 
s pine . 

Mali gnant Intrav ascul ar Lymphoma: Pre and Pos t Mortem CT and 
MR Imag Ing WIth Autopsy CorrelatI on - An Addltl on to the Gamut 
for Deep Wh,t e Matter InfarctIOn: Go l db latt D . • Mlnleka M. 
Russe ll EJ, Brody BA, Lazar R (Northwestern Memorial Hospital. 
Chi ca go . IL 60611) 

A 57 yea r old man presented to our in s titution following 
a bl ac kout l eading to a motor vehic l e accident. which resulted 
in para pares i s . Upon admi ssion he was noted to have cognitive 
de fec t s and after que s ti oning it became apparent that he had 
und ergone a prog ress ive personal ity change over several months 
pr i or t o adm i ss i on. CT scan of the brain revealed a focal 
non- enhanc ing 101; attenuation region in deep white matter of 
right t emp oroparietal regi on. The patient became progre ssively 

demented uver the ne x t week: MR s tudy demons t ra ted add i ti ana 1 
l es i ons within sub cortical and deep hemi s pheric white matter 
(p ro l onged T2) . Cons idering occul t infecti on as a diagnos tic 
poss ibility. a bra in biopsy was done; this revealed malignant 
lymphoma cells confined to the intravascular ( l umina l) regi on 
within l eptomeningeal and dee p whlte matter penetrating arteries. 
Th e ce ll s pa cked the vessels. and in concert with superimposed 
fib r in cl ot result ed in vascu lar occlus i on. The changes accounted 
for the pattern of deep white matter infarction s hOl;n by CT 
anli MR s tudie s . Mal i gnant intrava scular large cell l}1nphoma 
(MIL) may therefore mimic other processes. such as hypertens ion . 
a therosc lero s i s . and infection which result in thi s pattern. 
MIL of t en pres ents as a progressive dementia. and cases wi th 
s l Olle r progressi on than in our case may clinically resemble 
more benign proce sses . Therefore. in the appropr i ate cl inical 
se tting. MIL should be cons idered as a potential cause of 
so litary or multifocal hemispheric white matter disease. 

Intra s pinal Ex t e nsion of a Broncho~enic Cyst: A Case 
~ e port : Weingarten K, Haimes AB, amache FA. Deck MOF 

New York Ho spi t a l-Cornell t·1e di ca l Center, New York. 
NY 10021) 

A 33 year-old female was discovered to have a 
r ight T10 paraspinal mass on a chest film obtained 
prior to minor orthoped ic surgery. Past med i cal his-
tory was noncontributory. Noncontrast CT and MR 
demonstrated an extradura l . intraforaminal, and para­
spina l cys ti c mass with smooth neural foraminal widen -
i ng. No mass was prese nt in the prevertebral space. 
The mass measured 3-10 Hounsfield unit s and was mildly 
hyperintens e to cerebrosp inal fluid(CSF) on short TR 
se qu e nc e s and moderately hyperintense to CSF on l ong 
TR s equences. The MR intensities were attributed 
to in c reased protein(70 mg % vs. 40 % of CSF) and de­
c r e ased pu l sations in the cyst as compared with CSF. 
The s ubarachnoid space and cystic mass were isolated 
from each other. since nei th er intrathecal nor intra­
cystic insta l lation of water-s o lUbl e contrast demon-
strat e d a communication. Surgery revea l ed a peduncu -
lat e d bronchogenic cyst arising from the pleura and 
ex t e nding into the extradural space. Hyperinflation of 
th e ma s s with application of positive pressure venti l a ­
tion and collapse with expiratio n demonstrated its 
communication with the respiratory tree. To our 
knowl e dge. this appears to be the first r e ported case 
of a bronchogenic cyst causing ep i dural compression 
of the spinal cord. 

A Case of CMOIjd oissccljoo in a Child Coolrjhyljoo or MR in Ea rly 
Dja!'l1osjs and MaoagcmeO!: Kicn P, GrcscJle JF, Daulheribe s M, Guerin 
J, Cail le JM (Service de Neuroradiologie - Groupe Hospi lalier Pe llegrin. 

33076 Bordeaux, France) 

T he clinical co urse began wi th a tcmporo-frontal headache followed 
by an abrupt hemiplegia in a seven year old chi ld after a violent 
efrort . CT scans ubtained 2 and 12 hours after onset were oonna l. Ten 
hours afler onsel, MR was performed, TI-weighlcd (TE = 8 msee. TR = 
500 msec) and T2-weighlcd (TE = 50 msee. TR = 2000 mscc. 3 echoes). 
MR images showed a moderate hypcrsigna l from the basal ganglia and 
Ihe insula region Ih:.It evoked stroke. Associated obstruc ti on of the 
intra-cave rn ous portion of the internal carotid artery and a poor 
visua lization of the M I-M2 segment of the middle ce rebral artery in 
the coronal sli ces. The diagnosis of dissection was confirmed by 
arteriography. Fo ll ow-up MR examinalions on days 5, 20 and 45 
showed the stroke developing into a large zone of malacia. In 
connection wi th this case. Ihe authors point out : 
· th e rarity of stroke in yo ung children and the demonstration of its 
exceptional character of their eliology by dissection. 
· lhc orten traum ati c nature of these dissections and the frequency or 
headaches or neck pain in the clinica l hi story . 
-I he negalivilY of CT during lhe firsl few hours and lhe advanlages 
presented by MR which permits a very early diagnosis and guides 
management by · showing th e absence of carotid now. 

Gadolinium Enhanced fIR Imaging of Experimen t al Bacter i al 
Menin9itis: Evaluation and Comparison with CT: Mathews VP, 
Kuharik MA. Edward s MK, D'Amour PG. Azzarelli B, Oreesen RG 
(Indiana Univ .• Indianapolis, IN 46223) 

Th e eval ua ti on of gadolinium-OTPA 
r esonance (MR) imaging of experimenta l 
pe rformed after tile direct inoculat i on 
into the cisterna magna of four dogs. 

(Gd) enhanced magnetic 
bacterial meningitis was 
of Staphylococcu s aureus 
Each anima l was then 
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studi ed with both unenhanced and enhanced MR imaging and computed 
tornography (CT) utilizing Gd and meglumine iothalamate , 
res pec ti ve ly. The enhancement pattern s of these modaliti es were 
compared and i rnages were correlated with histopathology . All 
anirna l s dernonstra ted abnormal l eptomeningeal enhancement on MR 
,lith Gd , but onl y one of four dogs exhibited abnorma l contra st 
enhancernent on CT . In the se animal s Gd enhanced MR al so 
identifi ed compli ca tions of meningiti s such as ventr i culiti s and 
cerebriti s rnore e ffec tively than CT . Unenhanced MR wa s not 
hel pful in iden tifying meningitis . Histol ogi c eva l uation 
dernons trated tha t the abnormal areas of contra s t enhancement on 
MR and CT co rrela t ed with inflarMlatory cell in f iltra ti on. 
However, some regi ons of mild l eptomeningiti s , epe ndymiti s , and 
cerebritis identified histologically did not demonstrate abnormal 
enhancernent. Since the animal mode l used wa s clinicall y and 
pa thol ogi ca ll y s imi l a r to human meningiti s , we propo se that Gd 
enhanced MR wl ll subsequ ently be found more effec tive than 
un enhanced MR and contrasted CT for demon s trating men ingitis and 
it s cornpli ca ti ons in humans . 

MR of Temporomandibular Jo in t Disorders: Palacios E, Va l vassori 
G, Guzman M, Dobben G, Reed C (Berwyn Magnetic Resonance Center, 
Bertlyn, 11 60402, MacNeal Hospital, Bertlyn, 11 60402) 

A s tudy was carried out on 20 asymptomatic volunteers and 
12 fresh cadavers to assess anatomy and MR imaging techniques . 
Five hundred and six pat i ents (J012 joints) with signs and 
symptoms relat ed to the TMJ were studied in two and a half years. 
The results of our studies indicate that MR i s a good non­
invasive alte rnative to other imaging modalities, mainly to 
detec t internal derangement . 

The study demon s trated that 13% of the pat i ents had a 
morpho 1 og i ca ll y normal TMJ, 87% had i nterna 1 derangement and 
degenerat i ve changes and 2% had other disorders. Th e average 
age was 32 years with a fema l e to male ratio of 18:1 . Of the 
i nternal derangement cases, 44% were bilateral and 56% were 
unilateral . 

A gro up of patient s was studied before and after treatment 
for i nte rnal derangement. The morphology, position of the discs 
and bony struc tu r es were corre l ated with cl inical, surg i ca l and 
arthroscopic find ings. The results indicate that the phy s i o­
patho l ogy and management of TMJ disorders is still controversia l. 

The Te mpo r o ffii.1 ndlbular J o i n t: Two- Compa rtme nt Arth r o gr a ph y a nd 
Hagnc t lc Re sona nc e Imaging : Sc hel lhas KP. Wilkes CU. Omlie HR, 
Pe t erso n C, Fritt s liN, J-Ie itho f f KB (Cent e r fo r Dia gnos tic Imag in g , 
St. Lo ui s Pm'k, fiN 554 16 ) 

The r e liab ility cl nd a c curacy of two - compar t me nt t empo r oman­
dibul a r j o int ('l'HJ ) a rthrogra phy wa s compol Le d to magne tic 
r esona nce ( HR. ) i magi ng based upo n the ana l ys i s of s ur gi ca l 
findi ngs o btaine d f r om j o ints whi c h ha d be en preo pe r a tive l y 
s t ud l e J wi t h cd .thc r a rthro gr a ph y o r MR and , i n s ome cases , bo th 
proced ur e s . 743 co ns ecut i ve TI'U a rthrogr ams we r e s uccessfully 
pe r f o rme d in \..i t o t a l of 443 pa t ient s us in g a s i ngle 27 - gau ge 
needl e a nd a t wo-comp a rtme nt t echnique includin g v id eo flu o r oscopy 
on e a c h j oin t . There was 100% co rr e l a tion wi t h surg i cal fi ndin gs 
i n 2 18 r adio l ogica lly a bno r mal j o int s ope r a t e d upo n with in 90 
day s of a r th rogr aphy with r es pec t t o the prese nce o r a bse nce of 
meni sc us di s pl a ce me nt a nd no rma l or a bno rmal di sc mo r pho l ogy a nd 
f unction. 1, 052 THJ ' s ( 604 pa ti e nt s ) wer e s tud i e d with hi gh 
fie l d s t reng th s u rfac e c o il HR usi ng T I-, T2-we i gh t ed o r pa rtial 
f l ip a ng l e tec hnique. Su r g i ca l fi ndin gs a r e a va ilab l e i n 170 of 
t h e j o in t s studi e d . 43 j o int s we r e s tud i e d wi t h bo th two ­
co mpa rt me nt a rt h r ogr a phy and MR . Ar thr og r a ph y was s upe r io r t o 
I'm. in de t e c ting c Llp s u l a r a dhes i o ns and the pre se nc e or absen ce o f 
pe r fo rat i on o f the d isc o r me n iscu s a tt ac hment s . Jo i n t eff usions , 
fal J e d TI'U imp l an t s and avasc ul a r ne c r os i s (AVN) are be s t 
de mo n s t r at e d wi t.h HR. Sof t ti s s ue l es i o ns . in c ludin g in t l." i ns i c 
dege ne r a tio n o f t he me nisc us , a noma l o us mu s c l e d e ve l opme n t. 
mus c l e a t r o ph y . t e ndoni tis a nd i n j urie s , suc h a s co nt us i o ns a nd 
he mat o mas , a r e on l y d e mon s tr a t e d wit h HR . The a utho r s r econune nd 
I'm a s th e pro cedur e of c ho i c e f o r d i agnOSis of unc omplica t e d 
in t e r nal dcxangc me nt s of t he THJ . Two - c ompar t men t a rt hrog r a ph y 
s ho uld be con s id e r e d whe neve r c apsula r ad he sio n s o r pe r fo r a tions 
a r e s us pe c ted a nd no t de mons tr a t ed wit h MR , a nd in all cases 
wh e r e HR pr oves in c o nc lus ive. 

'i'c mpo r omand i bul a r J o i nt De ra n ge me nts : HR Fa s t Scanning Compare d 
t o 1' 1- a nd T2- we l Bht e d I ma g i ng Tec hnL q ues : Sc he llha s KP , Fr i tt s 
mi . He ithu ff KU . J .:l lm J A, Wi lkes CH, Omlie MR (Ce nt e r f o r 
Oia gno s t i c I mag i n g . S t . Loui s Pa rk. MN 554 16) 

100 t empo rotl~ nd i b ul ar j o int s (TMJ) (58 pat i e n t s ) we r e s t udie d 
with hi gh f i L!ld s ur f ac e coi l MR u s i ng combi ne d T l -, T2-we i gh t e d 
a nd part i ~'l f lLp a ng l e o r CRASS ( grad Le nt r e c a lle d acq ui s itio n in 
the s t e ady s t 3 t e ) i mag in g t echnique s in c l o s ed - mo uth position fo r 
pUl." poses of c ompari s on. Tl- a nd T2-we i ght e d images we r e obt a i ne d 
wit h t he mout h c l os e d onl y , whil e CRASS s ca n s we r e ob taine d wi th 
t he mouth c l osed , par tia ll y o pe ned a nd fu ll y o pe ned. T I-we l gh t e d 
illlages we r e o b ta i ne d with TR=600 mLl lise co nd s , TE= 20 , 256 x 25 6 
ma tri x , 12 e m fi e lll of v i e w (FOV) wit h 3 mm thi c knes s a nd 2 
exc i tation s (5 minut e s . 8 s eco nd s ) . T2 -we i ght ed image s we r e 
ob t a i ne d wit h TR=2000 - 2500 , TE=20, 80 -1 00 , I e xc itat i on (8 minut es , 
24 second s - 11 mi nu t es, L3 sec ond s ). CRASS i ma ges were obt a ine d 
wi th TR=25 . 1'E= 13 . fl ip a ngl e ::0 30 degr ees, 16 e m FOV , 5 mm 
tll i c kness . l o r 2 exc ita tion s (6 - 13 s e co nds, resp ec t ive l y) . 
T2- wc i ght c d ima ges we r e t he mos t sens it ive to f l uid de t ec t i o n in 
t he j o int bur s a s and within the muscles of mas ticat i o n a nd 
f asc ia l s pace ::; ne a r the jo i n t s . CRASS i ma ge s were high l y 
se nsi ti ve to flu i d wi thin th e j o int s a nd fas c ia l s paces , althou gh 
the thic ke r s ca n sec t io n and l oca l a rti fa c t s a s s oc i at e d wit h 
t hese t ec hniq ues r e s u l t ed in l owe r acc ura c y c ompar e d t o the T2-
we i ght e d i ma ge s . Th e a ut hors r ecomme nd e i t her a c o mb i nation o f 
T I -we igh t e d closcd -oouth s a gitta l i mages a nd CRAS S c l o s ed- a LLd 
o pe n-mo uth i ma ge s o r multie c ho pro t o n d e n s it y and T2-we i gh t e d 
c l osed-mo u t h im:.L ges c o mb ined with CRASS open-mo u th vie ws f o r 
e va luatio n o f mech a nica l TNJ s ymp t oms . Both me t hod s pr ov i d e 
e xce l len t a na t omi c d e f inition. Multiech o T2-we i gh t e d i mage s ar e 
rec omme nded wh e ne ve r in f l anuna t o r y di s ease o r e a r l y avas c ul a r 
n ec ro s i s i s s u s pec t e d . 

Na g ne tl c Imaging o f t h e Tempo r omandi bular Jo int: As sessment of 
Splin t Th er a ov: Man zi one JV, Kat zberg RW, T.llents RH, Ki do OK, 
Ek h o l m SE (Uni v . of Ro c hester Med. Ctr., Rochester NY 14 642 ) 

Te mpo romand i bu l ar repositioning splint therap y i s often 
util ized t o t r e a t patients with joint noises cl i ni c all y fel t to 
rep r ese nt a nt e r ior meniscus displ.cement wit h redu c t i on . Th e 
goal of thI S t ype of splint therapy is to repos i t i on the anter ­
i orl y d isplaced men , scus back onto the condylar surface. The 
pur pose of th i s st ud y is to determ i ne the role of magnet ic 
reso nanc e i magi ng i n (1) detecting the presence of me nisc us 
di s pl ac emen t with r e duct i on in patients with tempor omand ibular 
j Oin t sy mpt o ms) and (2) to determine if splints fabr i cated for 
s u c h p a ti e n ts h ave r esto red or maintained no r mal meni sc al 
c ondy lar relati ons hi ps . 

The MR scans in 190 temporomandi b ular j oint s were revi ewe d . 
58 jo int s representing bilateral s c ans in 29 pat i ent s had bee n 
per f o rme d with t he mouth in the closed, open) and splinted Jaw 
posi t io n . Al l sc a ns were performed ut i l i z i ng a 3 " surface c o il 
a nd a 1.5 Te sla Imaging system. 

The result s i n di c ated that 43% of the scans were no rma l . 
Anterio r me niscu s displacement wi th redu c ti on (MOR) and anterio r 
me n Isc us di s placemen t wi thout reduc tion ( MO ) were f ound in 24 % 
and 33% o f the sc a ns . Evaluation of these sc ans WIt h the j aw i n 
a n a nter io rl y sp l i nted position i nd i cated that ther e was r es tor a­
t io n o f normal me n isca l condylar relationships in 57 % o f t he 
pat ien t s wi th MOR . No ne of the patient with MO were shown t o 
ha ve no r ma l c ondy lar meniscu~ rel~tionship wh ile wearing t he 
reposi ti o nI ng splint. 

~e co nc lude that magnet ic r e s onance imaging o f the t e m­
po r oma ndib u l ar j Ol n ts in s ymptomat ic patients i5 a u5efu l 
no nlnvas i ve mea ns ( 1 ) to determ i ne the presence, t ype and s t ag e 
o f a n i n t e r na l de ra ng emen t (normal vs . NO vs . MOR ) , (2) t o 
de ter mine wh ic h pa t ients a r e mast suited for protrusi v E' s pl in t 
ther a py ( i.e. patients wi th MOR), and (3) to a s sess the accuracy 
o f sp l int therap y a t i t s in itiat i on and during tr e at men t. 
Because of th e high inci de nce of bilateral t e mpor omandib ula r 
Joint de r ang emen ts , bilateral e ~ amination5 is sugges ted in al l 
pdti e n t s . Th is ca n regularl y be performed ut i liz ing the b i l a te ­
ra l su rfac e c oi 1 t echn ique i n the s ag i ttal and c o r o nal pl ane s . 

I'lu sc l C!s of 1·1ils tica t i o n: I'm I ma g in g o f Abno rma l Str uc tu r e a nd 
Ph ys i o l ogy : Sc he llhas KP , Hc itho ff KB, Fritts Hfl, Wilkes ell 
( Ce nt e r f o r Diagnos t i c I ma g ing, 577 5 Wa yzat a Bl vd .• Suite 190 , 
St. Lou i s Pa r k , HN 554 16 ; Pa rk Place Ce nt e r , 5775 Way zata IHvd ., 
~u i t c 990 , S t . Lou i s Par k , HN 554 16) 

NO rJn.:t l and abn o rmal mus c l es o f ma s tica tio n may be s tud i e d 
a nd de fin e d wi th MH. Spec i f i c s t ruc t ura l a nd phy s i olog i c al 
a lt e r a t ions mil y be de fin e d u s i ng e ithe r T I - we i gh t ed o r co mbin ed 
multiecho 1' 1- and T2 -we i ghted HR i maging t ech niques . Spec i fi c 
pa t ho l o gica l a ltera ti ons wh i c h ma y be d e mons t r a t e d inc lude 
anoma l i es of deve l o pmen t, mu sc l e a tro ph y (d i suse and de ne r va tl o n) . 
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co ntrac ture) inflallunatory changes I injuries (inc l uding contusions. 
he matomas, t ca r s, and rupture) and muscular dys trophies, 
includin g reflex sympathetic dystrophy. Pathologic changes 
within the I ate l"a l pterygoid muscles may accompany or cause 
c linica l symptoms s ugges ting internal derangement of the 
temporomandibular joint (TMJ) . Cases presented were selected 
f rom over 1)00 surface coi l MR s tudies of the TMJ performed 
be twee n 2/ 1/87 and 1/10/88. 

The 'Impact of Gadolinium-DTPA on the ME Evalua tion 
of Benign and Malignant Tumors of the Extracranial 
Head a nd Neck: Crawford SC, Harnsberger HR, Teresi 
L, Lufkin RB, Osborn AG, Smoker WRK (Univ of Utah, 
Salt Lake City, UT 84132) 

sixteen patients with known benign or 
malignant tUmors of the extracranial head and/or 
neck were imaged before and after intravenous 
administration of Gadolinium-DTPA at 0.1 millimoles 
per kilogram. Imaging was performed on a 1.5 Tesla 
unit. Pre-injection imaging included axial Tl and 
T2 sequences. Post-injection imaging employed only 
Tl sequences, obtained at 3,15, and 30 minutes 
after inj ection. The Gadolinium enhanced images 
were compared to the unenhanced images for degree 
of les ion conspicuity, degree of enhancement at 
different time intervals, and detection of 
additional abnormalities with Gadolinium. 

Gadolinium enhanced images provided improved 
lesion conspicuity over Tl images in 15 of 16 
cases, and in 5 of 16 when compared to T2 images. 
Three minute images showed the greatest amount of 
e nhancement among those lesions that accumulated 
Gadolinium. One of the 16 did not enhance. 
Additional information provided included perineural 
tumor spread, meningeal tumor involvement, and 
Inhomogeneous enhancement of malignant nodes . This 
delineation of internal nodal architecture may help 
in the MR diagnosis of malignant adenopathy. 

CYSTIC LESIONS OF THE HEAD AND NECK: ROLE OF MRI: Mafee MF, 
Tan CSt John son G. Chow J, Friedman H, Tan WS (University of 
Ill i noi s a t Chicago, Chicago, IL 60612) 

This pap e r r eports on MR and CT e xamination s of patients 
who had vario us cystic lesions of the head and ne ck. Included 
a r e 3 cys tic hygromas . 3 branchial cleft cysts, 3 plunging 
ranulas, 4 thyroglossal duct cysts, 5 thy rOid cysts, 1 large 
duplication cyst of the cervical esophagus, 1 lymphangioma of 
orophary nx, I cave rnous hemang i oma of pharynx and laryn x , 1 
epi de rmoid cys t of the anterior neck, 3 odontogenic cysts, 3 
ornelobla s t omas . 1 extensive extracranial craniopharyngioma, and 
one unusual exte nsive cystic e x tracranial pituitary adenoma. 
Al l cystic l esions demonstrated a high s ign a l intensity on T2-
weight ed (T2W) images and intermediate signal intensity on proton 
weight ed (PW) images, and low to intermediate Signal on Tl ­
we i ght ed (T 1W) images. Two of cystic hygromas and one ranula 
ap pe a red re lative ly hyperintense in TIW images . This MR cha rac­
t e ri s tic was thought t o be due to high protein content of the 
lesions. In one case of cystic hygroma f lu id - fluid level with 
a reil S of dependent hypoin tensity was notic ed. A ca se of lymph­
angioma and caverno us hema ngioma of the upper aerodiges tive 
trac t had s imil a r HR signal intensity as proteinaceous cystic 
le sion. The odontogenic cysts. except one, appeared as uniform 
Signa l in t ensity with a tooth identified within the cyst. In 
o ne cyst the he teroge neity was due to old hemo rrhage. The solid 
and cys ti c componen t s of ameloblas t omas. cran i op ha r yngioma and 
pituita r y adcnoma were differentiated because of different S i g­
na l s. Th e gradient echo "GRASS" fast MRI was performed i n 5 
patients (branchial cleft cys t s . ranulas. cave rnous hemangioma). 
The branchia l cysts and ranulas appeare d as s light to moderate 
increased signa l intensi t y on gradien t echo images. The cavern­
ous hema ngioma appeared as isoint e nse to adjacen t tonsilla r 
t issue on th ese images. Although MR proved s uper io r to CT for 
de fi ll ing th~ cyst/norma l tissue int erface , however . some sol id 
l esions may have similar MR cha racteri s tic s and the refore CT may 
provide more inf o rmation th an MR regarding the c ys tic nature 
of l esion. [n o ur s tudy th e reliability of using the high 
signa l i nt ens ity of T2W images for defining the edge o f the 
cysts a nd tumors was demonst rate d thro ugh his to pa thologic corre­
l a ti on . 

t!!!: Tmaging E!i Recurre nt ~ Residual Tumor .!..!:! t he 
Postoperative He ad and Neck Patient: Sandy AD, He sselink JR, 
Brahme FJ , Press GA CunY;:-of California, San Di ego , CA 92103) 

The prese nce of recurrent or residual di sease is 
f requently of clinica l concern in patients who are s tatus post 
s urgica l resec tion of neop lasms of the head and neck. The 
utility of MR imagitlg in post therapy evaluation of pati ents 
wi th a variety of diseases from the oropharynx to the sterno­
clavic ular junc tion has been described. To further def ine the 
role of MR imaging in t he evaluation of the postope rative h ea d 
and neck patient, the examinations of seven patients with 
bio psy ·prove n recurrent or residual tumor located between the 
oropharynx and the base of the skull were reviewed. 

Th e superior contrast r e solution prov ided by HR imaging 
faci li tate d the de tection of recurrent or re s idual disease in 
all cases. In the nasa l cavity and paranas a l sinuses, MR 
c l ea rly differentiated tumor from inflammatory disease in most 
c ases. On T2-weightcd l.mages, tumor was significantly hy po ­
intens e rela tive to adjacent infl alUlDa t ory di sease in six of 
seven cases , an9 ap proximately isointense in one. Tumo r could 
a lso be dist illcui s hcd from normal adjacent musc le which was 
hypointensc to tumor in six of seven cases. Tl - and proton ­
dens ity weight ed images showed tumor infiltration of fat/tissue 
planes within t he infrat emporal fossa, parapharyngeal space and 
OI:"bi t. 

Images obta ine d in coronal and sagittal planes were most 
he lpful in the evaluation of extension of disease through the 
ba s e of t he s kull and into adjacent compartme nts of the face. 
Bone erosion could be detected when abnormal soft tissue was 
prese nt on both s ide s o f a bony wall . 

MR promises to be a useful tool in the evaluation of t he 
pos toperative head and neck patient. The ability to 
diffe rentlate between recurrent tumor and adjacent 
inf l ammati on, in most cases, will allow for more accurate 
dcte nllination of extent of recurrent disease . It may also 
facilita t e ear lier detection of recurrent disease. 

Sinonasal Tumors and Inflammatory Ti ssues: Their MR 
Dlfferentlatlon: Som P, Shaplro M, Biller H*, Sasaki C, 
Lawson w* (Mt . Sinai Hospital*, New York 10029 and Yale Univ. 
School of Medicine, New Haven, CT 06510) 

In the head and neck region accurate mapping of tumor 
margin is extremely important. It often determines whether 
curat ive surgery or palliative radiation and/or chemotherapy 
will be the treatment modality of choice. If surgery is 
considered, tumor mapping may determine the appropriate 
surgical approach. If radiation therapy is util ized, accurate 
tumor margins may modify the radia tion fields and if 
chemotherapy is employed, identification of the precise tumor 
contours permits optimal evaluation of tumor response . The MR 
and CT scans of 53 patients with sinonasal tumors were 
analyzed and compared for accuracy of tumor mapping. The 
fi ndings were confi rmed by ei ther surgery or biopsy. In 
addition, the MR scans on 60 patients with inflammatory 
di sease were al so studied and their findings were confirmed by 
surgery. Another 47 MR studies on tumors occurring elsewhere 
in the head and neck but, with similar histology to those 
found in the sinonasa l tumor group, were examined. Al so 
r ev i ewed were 50 MR scans of routine inflal1J11atory disease, 6 
cases of extens ive polyposis, 3 cases of aspergillosis and one 
case of chronic granulomatous disease (benign). This study 
demonstrated the following: 1) Appro ximatel y 95'1. of all 
sinonasa l tumors have low to intermediate signal on T2 
weighted images. About 5:1. have a bright signal on T2 WIs. 
Thi s group is comprised almost exclu si vel y of minor salivary 
gl and tumors and rarely some neuromas . All routine 
inflammatory disease and polyposis yielded bright signals on 
T2 weighted images. Fibrosis, f1\Ycetomas, and chronic 
granulomatous disease yielded lower signals on long TR long TE 
sequences. 2) MR is super ior to contrast enhanced CT in 
differentiating sinonasa l tumors from adjacent infl al1J11atory 
tissue . 3) MR is the modality of choice for follow-up 
eva luation neoplasms (post surgical and/or radiation). 

In Vitro Imaging of Laryngeal Perichondrium With MR at 2.35T: 
Kikinis R, Wolfens berger M, Boesch Ch, Martin E (Medical School 
Uni v. of Zueri ch, Zurich, Switzerland) 

Beca use of insufficient spatial resolution present imaging 
tec hniques cannot reliably detec t perichondrial infi ltration or 
early carti l age involvement by laryngeal carci noma . 

The present study was undertaken to determine how much the 
spati a l resolution of t~R will have to be increased to allow us 
to see the l ary ngeal peri chondrium . For thi s purpose eight lar-
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ynges (3 without and 5 with tumor) were examined using differ­
ent imaging parameters . Stepwise histological sections were 
used for comparison. 

Using a conventional spin echo sequence with a TR of 
2000ms and a TE of 80ms and a pixel size of .3x . 3x2.0 millime­
ter t he best results were obtained. 

With this setting a detailed analysis of the thyroid car­
tilage becomes possible. The marrow of the ossified cartilage 
has a greyi s h appea rance. Next to it comes a thin hypointen se 
line corresponding to calcified carti l age and bone. This is 
followed by another grey l i ne corresponding to unca l cified 
cartilage. And fina ll y , there is a second hypointe nse line 
which is the perichondrium. 

MR with this kind of spatial resolution will become 
cl inically avilable in the near future. The pre se nce or ab­
sence of even mini mal cartilage invasion and the amount of 
soft tissue invo l vement shou l d then become reliab l y predict­
ab l e . 

The Radiogra ph ic Asses s me n t of Tri g e mi na l 
Neu ropathy ~ HUTCHINS LG , HARDI N CW, HARNSBERGER 
HR, DI LLON WP, SMOKER WRK, OSBORN AO (Univ. o f 
Ut a h, Salt Lake Ci ty, UT 8 41 32 and Univ . o f 
California- San Francisco , San Franc isc o, CA 94143 ) 

Seventy- f i v e pati e n ts with t rigemina l 
neuropat hy a nd a n abnormal imaging study (CT 
a nd/ or MR) had t heir c li nical and rad i ograph i c 
recor d s re t rospect ivel y ana l yzed . The t r i geminal 
ne rv e was d i v i d ed into prox imal (brainstem, 
p r ega ngl ion i c , gasserian gangl i on, and c ave rnous 
si nus ) and periphera l (extrac r a nial VI , V2 , a nd 
V3 ) segments. The pur pose o f t he s tudy was t o 1) 
Determine the e fficacy of c lin ica l local i za t i on o f 
CN V lesions , 2 ) Compare CT a nd MR f o r CN V 
imaging, and 3) Develop an MR protoc ol f o r 
effective CN V i mag i ng. 

Thirty- five per cent of the patient s had CT , 
44% MR, and 21 % CT and MR. Forty-n i ne perc ent 
o f les i on s wer e per i ph era l, 19% i n t he 
preg anglion ic s egme nt, 17\ b r a i nstem, 8% gasseri a n 
gang l i on , a nd 5% c avernous s i nus . 

Cl inica l loca li zat i on was found to be 
ext remely i naccura t e. For e xample, l ess t han half 
o f patients wi th bra inst em lesions had t hree 
divis ion clinica l i nvolveme nt and over one th i rd 
of pat ients with pe r iphera l l esi ons showed more 
t ha n o ne division c l i n i cal i nvolvement . CT missed 
t h ree gasserian ganglion l esions and wi ll not 
detect the mos t common brainstem l esions ( small 
i nfa r c t s and MS p l aques). The i deal MR prot oc o l 
must image t he e ntire course o f c lin ically 
i nv olved segment s and s hould i nc lude T2 a xial 
i mages o f the brain and bra ins t e m, as well a s Tl 
axia l and corona l i mages thr ough the brainst em a nd 
g l obe. When V3 is i nvolved , axia l images shou l d 
extend t h roug h the i n f e rior ma ndible. 

Precise Loca liza tion of Cerebros inal Fluid Leaks MR: 
Sibbitt RR, King JN, Orrison W , Wick s J, Janke R Univ. of New 
Me xico, Albuquerque, NM 87 13 1) 

Thirteen patients were evaluated for potential cranial CSF 
l eakage in 20 separate MR exami nations. Twelve patients had 
rhinorrhea and one had otorrhea. Fourteen examinations were 
un equivocally positive, with a bridge of CSF/tissue signal 
connecting the basilar CSF cisterns with the CSF-filled air 
s paces. Three were unequivocally negative . Variable combinations 
of surgery, rad i on uc l ide cisternography , and clinica l fo l low-up 
confirmed MR f i ndin~s, and there were no fal se negative or 
false positive exams. Dura l defects were accurately l ocalized in 
all of the positive exams, MR provides accurat e and clinically 
us e ful information in the evaluation of CSF rhinorrhea and 
otorrhea. 

Hi{ of t he Nasal Cycle: Zinreich SJ, Kennedy OW, Kumar AJ, Johns 
ME, Rosenbaum 1\£ (John s Hopkin s Medical Institutions, Baltiroore, 
Maryla nd 21205 ) 

Magnetic resonance studies frequently demonstrate increased 
signal T2 weighted images in the nasal area. To further evaluate 
t hi s phenomenon, several MR examinations of the nasal cavity 
were performed wi thin a n 8-12 hour per iod . The study 

demonstrated that the c hanges alternated from side to side a nd 
we r e interrupted by the ad mini stration of topical 
vasoconstriction, confi rming imaging of the normal nasal cycle. 
'rhe cha nges were also observed withi n the ethmoid sinuses. 
Signal intensity of T2 weighted images dur ing t he conge s ted phase 
was simi lar to in flammato ry mucosa . Occasionally, these changes 
make interpretation of the e x ten t of pathology difficult in 
patients with sinus disease, and raise the possibility of 
inflammatory pathology in asymptomatic patients. Awareness of 
MR .imagi ng of nasa l cycle s hould reduce the 1 ikelihood of 
diagnos tic er rors and provide a nother method for s tudy of thi s 
phy s iologic phenomenon. 

Magnetic Resonance Imagi ng of the Temporal Bones: Comparlson of 
Bi l ateral Sur face Coi I and Head Coi I Technigues: Manzione JV, 
Plewes, DB, Kid o, OK, Tolterman S , Ekho l m SE, Simon JH (Univ. of 
Rochester Medical Cen ter, Rochester, NY 14642) 

Unilateral MR s urface coil imaging of thQ temporal bones has 
been used to improve signal-to-noi~e ratios and, therefore, 
improve geometric resolution. The disadva ntages of unilateral 
surface coi l imaging are (1) additiona l scan time is required to 
visualize the contralatera l temporal bone if l nd icated, (2) 
additional head coil scans are required to evaluate the brain 
stem for lesions which may mimic 7th-8th nerve complex diseases . 
The purpose of this study is to (1) rep ort a bi l atera l surface 
coil technique in which both tempo r al bones as well as the 
contents within the posterior fossa may be imaged simultaneously, 
(2) compare the relative signal-to-noise ratio of bilateral 
surface coil and head techniques. 

The bilateral surface coil described utilizes two 4" 
diameter clrcular surface coils as receivers i n a paired 
configuration with the coils or iented so that the MR signal 
currents add . The co ils are tuned and matched as a pair when 
loaded with the head with active detun i ng used to decouple the 
coils from the B1 pulse. 

Relati ve signal-to-noise ratios measured in this study 
indicated that ~he b ilatera l 4" sur face coil technique had a 
better relative 'signal-to-noise ratio compared to the head coil 
measurements at distances of appro~imately 4.5 cm or less from 
the surface coil . At distances approximately greater than 4 . 5 
em, the head call provided better relative signal-to - noise 
ratios. We conclude that for (I) pe ripheral structures (i.e. the 
temporomandibula r joint, parotid g l ~ nd , and portions of the 
facia l ner ve) the bi lateral surface coi 1 technique is preferred 
to improved s ignal-to-noise ratio at the levels of these 
structures; (2) at the level of the internal auditory canal and 
cerabellopontine angle, there did not appear to be a major 
difference in signal-to-noise ratio and therefore for evaluation 
of these structures, the head coil was adequate . Utilizing the 
head coil (with a small field of view) whQn evaluating these 
structures has the advantage of also providing optimal v iews of 
the brain stem and posterior fossa . 

Tem poral Bone Fractur es Revisited: Johnson GT, Mafee MF, Girgis 
I, RaJu S, Esplnosa G, Va l vassorl G (Univ . of Illinois, Chicago , 
IL 60612) 

The c l inical, CT, and surgical findings in 31 patients with 35 
temporal bone fractures were reviewed. Most of the fractures 
were du e to assault, MVA or fall with a small group due to i atro­
genic causes(4 cases). 861 patients were male. Av erage age = 28 
yrs . In 10 cases direct sagitta l imaging was done; in 5 patients 
with CSF- otorrhea positive contras t cisternography was done . 52% 
of fractures were l ongitudinal, 14 % transverse, 34 % atypical or 
isolated . Findings in longitudinal fractures: ossicles invol"ed 
(80X), l abyri nth spared (80%), facial nerve (FN) paralysis (57 %). 
Findings in transv erse fractures : labyrinth involved (80% ), os­
sicles di s located ( 601 ), FN para l ysis (40%) . The i so l a ted o r a­
typical fractures included: isolated fracture of EAC (2) , tegmen 
(2) , mas to i d (I), scutum and pyramidal eminence (I), hypoglossal 
ca nal-co c hl ear aqueduct (I), round window- cochlear aq ueduct (I), 
s tapes footplate (I), and temporal bone injury related to Tf.IJ ar ­
throscopy (3) . The s ites of injury to the FN in patients with FN 
para l ysis were evenly distributed along the course of the FN , The 
number of patients with FN paralysis and longitudinal fracture i s 
notably higher tha n the percentages previously cited . Direct sag­
ittal imaging proved s uperior to, or an important complement to 
ax i a l and coronal imag ing in assessment of the FN canal, EAC, teg­
men, and in ossicular di s location . In three cases fractures in 
the region of the cochlear aqueduct and round window were seen in 
pa ti ents with CSF-oto rrhea, recurrent meningitis or pneumocephalus 
illustrating the ro l e of the cochlear aqued uct as potential path­
way betwee n s ubarachno id space of brain and scala tympani. Pneumo­
cephal us (3) and pne umolabyrinth (3) were important CT findings 
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as clues t o tempo ra l bo ne fr acture in tota l of 6 ca ses. In I case , 
pne umol aby rinth was seen in i atrogenic fracture of the s t a pe s foot­
pl a t e in mas t o id s urge ry . Finally, t emporal bone CT det ected injury 
t o th e t elli Po r al bo ne in 3 pa tients presenting with hea ring l oss a nd 
FN pa r al ys i s a ft e r i nadvert ent entry of the middle ea r during TMJ 
arthros co py . 

HO LE OF CT AND NR 1 N TIl E EVALUATI ON OF INTRATYMPANI C MASS ES : 
Nafce MF. Va l vassor i CE. Raju S, Johnson GT, Ta n WS, Es pinosa C 
( Uni v . of I ll lnois a t Ch icago , Chi c a go , IL 6061 2) 

I n t his pa per we desc r i be th e ro l e of CT and MR in the eva lua tion 
of 11 2 pa t ie nts wi t h va rio us intra t ympanic masses . Glomus tumor s 
(J2 cases) a r e th e: most conunon intra t ymp a ni c tumo r s . CT 1n COID­

b:in at l o n wi th dynamic CT was mo r e specific f o r the dia gno s i s o f 
g l omus t ympani cum . MR was s uperior t o CT 1n l arge g l omu s t umo rs 
for exac t del ineation o f tumo r ma ss a nd it s r e l a tions hip to 
vasc ular a nd adjacen t so ft tissues . Vas cula r anomalies o f the 
mi ddl e ear i nclud i ng ec t o pic ca r o tid (4 ca s es) and bul g in g ex­
posed jugular bulb ( ll cases ) co uld be ac c ura t e ly diagno se d by 
CT . Fac i al ne r ve neu r oma s (7 cases) we re be s t diagnos e d by CT. 
Ex trate mpora l compo ne nt s o f f acia l ne ur omas we re accurat e ly 
diagnosed by bot h CT a nd MR. Facia l neuromas we r e hypo intense 
i n Tl-we i ghte d a nd hyperint e nse in T2-we i ght e d MR images. Pe ri­
ne ural ex t ension du e t o pa r o tid tumo r s (5 cases ) could no t be 
d iffe r e nt i at e d from prima ry faci a l ne rve tumor s by CT and MR 
c ha rac t e r istics . The prese nc e o f a mass in th e par o tid det e ct e d 
on CT or MR 1s a c l ue i n th ese c ases. Exten s i on of CP ang l e 
me nin g i oma (S cases) and ex ten s i on o f pr ima ry c ho l e ste a t oma of 
th e pet r ous a pex (6 cas e s ) a nd c ho le s t e r a l granuloma o f th e 
petro us a pex i n t o the middle ear ( 2 c as e s ) wer e s hown on CT. 
We re por t a l so a case of ex tramedulla ry hema t o po i es i s in a s i c kl e 
patient, presen t ing as a cys t in th e mi ddle ea r and two pa ti e nt s 
wi t h l a by r in th i ne sc hwannoma , present i ng as a mas s in th e mi ddl e 
ear. The prese nce of a mass in th e r ound windo w ni che in a 
patie nt wi th s i gn i fi can t se nsorin e ura l hea rin g l oss s hould raise 
t il e qlles t io n o f l aby r i ntll in e schwannoma . A case o f int ra t ympa nic 
ec t opic me ning i oma had id entica l otoscopic and CT f i ndings as an 
a tt ic c ho l es te a t oma. In gen e r a l, bone invo lvement due t o middle 
ea r d i sease was bet t er de linea t e d by CT. In g l omu s tumo r s , f ac ia l 
ne rve tumo r s and l a r ge le s i o ns , the combina tion of CT and MR was 
mos t useful. 

The Clini ca l Eff i c ac y o f the 7th-8th Nerve Comple x Sign in the 
Dia gno, is o f Acoustic Neuromas and the Influence of Gd-DTPA 
Enhanced Sc ans on Patient Management: Manzione JV, Kido DK ~ 

Dut c her P, Nelson C, Joy 5, Ketonen L (Univ. of Rochester 
Me d i cal Center, Rochester, NY 14642) 

Pr e- and po s t gadolin i um - OTPA (Gd-OTPA) enhanced MR scans 
we re pe r f ormed on 6 patients clinically suspected of having 
path o l o gy of the 7th - 8th nerve complex, in order to determine (1) 
if see ing a c entr a l linear area of low signal intensity within 
th e lAC on th e no nc ontrasted MR scans represented normalc y (ner ve 
bundl es s ep arat ed by CSF), (2) if Gd - DTPA enhanced studies 
influenc e d the clini c al deci~ion making in the management of 
th e s e pol ti e nts. 

In 4 pa tient s, the nonc ontrasted study showed a centra l 
l inear are a of low signal intens i ty with i n the lAC mimicking 
nor mal anat omi c land marks. The contrast MR scans in 3 patients 
c l ear l y de fined e nhanc ing lesions wh i ch led to the decision for 
s urg ery with out an a ir contrast CT cisternogram or further work­
up . In th e 4th pa t ient the contrasted MR study confirmed that 
th e nonc ontras t e d s tudy was normal . In the other 2 patients the 
central ar e a o f lucenc y was not seen on the noncontrasted study. 
On th e contra s t s c an one of the patients had a large primarily 
ex tr a-canalicular les ion and the 2nd patient had an intrac anali­
c ul ar l es i o n t he e x t e nt of which was underestimated on the 
no nco ntr as ted scan . The Gd-OTPA enhanced MR scans were effica-
c i ous i n a lt e ring th e clinical course and therapaeutic decision 
maki ng i n 5 of th e 6 patients. ~e have found that the presence 
o r abs ence of a c ent r al linear area of low signal within the lAC 
i s an unr eliable s i g n of predictor of the presence, absence, or 
extent o f small intrac:anal icular lesion.. This pre I i minary stud y 
s ugges t s that GD - DTPA enhanced MR §cans (1) may be more sensiti ve 
t han noncon tras ted MR s cans in detecting small lesions thus 
eli mi na t i ng th e need for the more invasi ve air contrast CT 
cisterno gram and (2 ) ca n better defi ne the e x tent of a les i on, 
po t e nti a ll y a lt e r i ng the surgical approach. 

The Sig nifi cance o f As ymm e try o f th e Fora me n of 
Vesa liu s : Lan z i e ri CF, Duchesneau PM, Ros enbloom SA, 
Rose nbau m AE ( Cl e veland Clinic Foundation, Clevela nd, 
Oli 441 95 - 5103 ) 

Th e f ora me n o f Ve salius i s a small, variabl e but 
co ns i s t e ntly s ymm e trical stru c ture loc ated anteromedial 
t o th e f orame n o vale, and lateral to the foramen 
ro t undum and v i d ian canal. It transmits an emissary 
v e i n thro ug h whi Ch th e ca ve rnous sinus and pteryg o id 
p lexu s c o mmuni ca t e . Fifty high resolution CT scans o f 
t he skull bas e and two 3-0 (Cemax) reconstructi o ns we r e 
re vi e we d to de termine criteria for the normal appe ar­
a nce o f thi s s tru c ture. Three normal type s were 
c la ss ified; 1) we ll formed foramen 1-2mm in size (N =3 2 ); 
2 ) no nvi sualiz a ti o n (N =ll); 3) partial assimilation 
with f o ramen o v a l e (N =7). There was remarkable 
sy mm e try in a large number o f ca s es (N=48). 

As ymm e try s ignified abnormality in 4 of the 6 
c a ses . Abn o rmal c auses of asymmetry inc luded invasi o n 
by na s opharyngea l melanoma, angiofibroma, carotid 
cave rnou s fi s tula wi th drainage through th e emissary 
v e in a nd neuro fibrom a t osis. Thu s , for these usu a lly 
s ymm e tric foramin a o f Vesalius, asymmetry is mor e 
like ly due to a pathologic process than a n o rmal 
v a ri ant. 

The 12th crani al nerve exits from the ventrolateral sulcus 
of th e medulla as two discrete bundles which enter the 
hypoglossal canal (between the jugul ar tubercl e superi orly and 
th e occipital condyle inferiorly). Within the hypoglossal 
canal, proper, th e two separate bundles usually fuse into one 
di sc r e te nerve. The primary function of the 12th cranial 
ne rv e i s motor supply to muscles of the tongue . 

A r e trospective study of 145 MR examinations was 
performed in orde r to delineate the normal dimensions, 
a natomic variations and optimal viewing pl ane of the 
hypoglos sal canal . Sixty studies in the axial projection (Tl, 
P.O., and T2 WI s , 3-5 rnn sections), 60 studies in the coronal 
projection (Tl WI s , 3 rnn) and 25 exams in the sagittal plane, 
(Tl, P.O . , T2 WIs, 3-5 rnn) were reviewed. From this review, 
data concerning the optimal viewing plane, normal dimensions 
a nd anatomic variations (including compartmentalization of the 
canal into two sections by a bony spicule and a persiste nt 
hypoglossal artery) were obtained. [n addition, Tl weighted 
coronal and axial images were reviewed for delineation of the 
proximal course of the hypoglossal nerve. All diameters 
obtained from , this study were measured from medull ary bone to 
medullary bone. The average sagittal diameter was 5.9 rnn, 
vertical he ight 7 rnn, and the coronal transverse diameter 5.4 rnn. 

Three rnn thick contiguous sequences, Tl or P.o. (axial 
plane ), bes t demonstrated the proximal portion of the 
hypoglossal ne,'ve in a single image . Tl WIs (3 rnn contiguous) 
in th e coronal or axial projection best delineated the canal 
its elf. Pathologic processes of the canal included 9th and 
12th nerve neuromas, chordoma, paragangliomas (glomus jugulare 
and glomus vagale), metastatic disease and Pagets disease. 

Because of its superb contrast resolution, MR is the 
modality of choi ce for visualizing normal anatomy and imaging 
pa thology involving the hypoglossal canal and/or nerve. The 
exce ll ent s ignal disparity between fat and normal muscle , 
r eadily demonstrates the effects of denervation of the tongue 
with lo ss of mu sc le volume and increase in signal intensity 
(fatty degeneration). 

Gradient Recalled Echo MR Imaging of the Jugular Foramen: 
Danlel s DL, CzervlOnke LF, Pech P, Hendnx LE, Mark LP, Smith 
OF, Haughton VM, Williams AL (Medical College of Wisconsin, 
Mil wauKee , WI 53226) 

Axial Tl-weighted spin echo MR images have not proven to 
be effective in identifjing normal structures in the jugular 
forame n. 8j correlating cryomicrotomic sections and axial Tl­
weightea gradi ent recalled echo (GRE) images, we identified the 
neural and vascular contents of the jugular foramen in normal 
volunteers. Al so demonstrated in GRE images were small tumors 
in the jugular foramina of patients with glomus tumors and 
neurofibromas. Further worK with GRE images is needed to 
de termine the signal characteristics of a large series of 
jugular foraminal lesions . 
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Pre-operati ve local ization of the sensory""lIlOtor oortex is 
often a =itical issue for neurosurgical management. We have 
oorrelated intraoperative ];hysiologic m::ru.torino with MR 
examinations in order to derive a set of standard anatcrnic 
references to predict the location of these important areas. We 
retrospectively reviewed the scans of eight patients with t:unors 
located in or near the sensory""lIlOtor oortex. All patients 
urrlerwent MR examinations in sagittal and axial planes usino 
nultiple p.llse sequer>:::eB. All patients had intraoperative 
electrophysiologic mappino with motor oortex st:l:rulation and 
electrooortogra];hy. 

MR images were canpared with intraoperative ];hotogra];hs of 
the mapped oortex. careful oorrelation of normal anatcrnic 
landmarks as well 'as of t:unor margins was made . central sulcus, 
which was best defined on axial images near the vertex, was 
identified by a pair of praninent, synmetrical sulci extendirg 
f ran side to side. On mid-sagittal images the motor oortex was 
always seen anterior to the posterior-superior oontinuation of 
the cingulate sulcus. Location of sensory oortex was lOClre 

variable, beino found either anterior or posterior to this 
structure. On parasagittal MR images, motor oortex was 
il11mediately anterior to a line based on and perperrl.irular to the 
posterior-superior Sylvian triarqle (posterior insular roof). 
At least one of these landmarks oorrelated with the location of 
Rolandic oortex in all patients. A landmark did not oorrelate 
if t:unor was not visible on the pertinent slice. We feel that 
these landmarks will enable lOClre precise preoperative prediction 
of the location of sensory""lIlOtor oortex. 

Anatomic Loca li zat i on of Cortica l Function by MaGne t oencepha l-
09raphy , Maon eti c Resonance ImaGi n9, and Computed TomoGraphy : 
Orr i son WW, Davis LE, Sullivan GW, Mettler Jr, FA, Fl ynn ER 
(Univ . of He" Mexico, Al buq uerque , NM 871 31) 

MagnetoencephaloGraphy (MEG) monitors maonetic field ampli t­
udes "hi ch are time averaQes of evoked neuron responses, and ca n 
detect , characterize, and l oca liz e two separate maQnet i c fields 
ema nat inQ from t he bra in , Th e l ocaliz ing abi li ty of EEG - evoked 
potentials is 15-20 mm compared to the MEG potential to l oca li ze

3 the source of a physio l o~ i c magnetic fie l d to approximately 3 mm • 
The l ocat i on of somatosensory maQnetic f i eld sources for vo l untary 
right thumb and riGht index finqer fl exions were determined us i nq 
a seven sensor neuromaGnetometer in s ide a magnetically Shi el ded -
room. Th ese maqnetic field sources were then iden ti f ied on the 
ind i vi dual's re ;pect ive CT or MR) and correlation was accompli s h­
ed by Geometric calc ul at i ons, direct skull weasurement, and 
surface marker ide~tification . Spec ific f un ctiona l mapnetic 
fields were located over the appropriate sensorimotor cortex, 
however there wa s considerab l e var i ation in t he exact site. These 
pt'e liminary resu lts indicate that the traditional "homunculus" 
for th e sensory and motor cortex may have s iQnificant anatomi c 
variation. Clinica l loca li zation of norma l and abnorma l neuroloGi c 
functions may require eva lua ti on by both ana t om i c and phys i ol ogic 
neurodiaqnostic moda lit ies , 

Duke Uni v . Med i ca l 

A prominent decreased s i gnal i ntensity can be seen in many 
of the heav ily mye li nated , compact fiber pat hways of the brain 
on T2 we i ghted magnet i c resonance (MR) images (SE 2500/80). 
These areas include t he an teri or comm i ssure , internal capsu l e, 
optic tract and radiations, fornix, mammillothalamic tract, 
superior frontoocc ipi ta l fasc i culus, cingu lum, corpus ca ll os um , 
uncinate fasc i culu s, and superior l ong itudina l fasc i cu lu s. All 
of t hese pathways cou ld be identifi ed in normal subjects age 
three and o lder, based on review of ax i al and corona l images at 
1. 5T in 50 adults and 15 children. Corre l ation of t he in vi vo 
and postmortem ~1R appearance of two brains with Per l s ' and---,-uxol 
fast blu e sta i ned human brai n sec tions indicates that the short 
T2 reflects heavy myelination and fiber density, not iron 
deposition. This i s in contrast to the decreased T2 s i gna l seen 
in the subcortica l "U" fibers and deep nu clei of the brain that 
results from iron deposition. These pathways al so differ from 
areas of brain iron accumul ation in that I) they may appear as 
areas of decreased TI on partial saturation pul se sequences , 2) 
and they can be seen with regularity in all patients ol der than 
the age of three years. It is important to distingui sh between 

the effect of the myelin sheat h and the effect of bra in iron on 
the T2 re l axa tion va lu es seen in the normal bra i n since both 
result in shortened T2 rela xa tion . The normal MR appearance of 
t he above named fiber pathways will be demons trated and 
correlated with my elin stained sections. 

Th e Vermis in Sagitta l Plane; MR Anatomi c Corre lation; 
Press GA, Courchesne E, Murakami J , Berthoty DP, Wiley 
CA , Hesse link JR (Univ. of California , San Di e go , CA 
92103) 

PURPOSE AND METHODS; To establish a detai l ed MR 
atlas of th e cerebell um, 3 formalin-fix ed brains and 
10 normal vol un teers were scanned in the sagittal 
plane on a 1.S-T i mager . Multislice , multiecho, spin­
echo pulse sequences were used to acquire 5 mm thick 
proton-dens i ty and T2 - weighted images. The fixed 
brains were then sectioned sagittally. Each sagittal 
MR imag e was carefu lly compared with the corresponding 
labe ll ed anatomic brain section. 

RESULTS; The branching pattern of the main fiber 
trac ts that exte nd from the cerebe llar peduncles to 
the ' lobules of the he mispher es and the vermi s i s rema1'iT 
ably cons tant, and best delinea ted (in vivo) using 
card ia c -gated proton density (lo ng 1'R/short TE) se­
guences with flow compensating gradie nt pulses . These 
fiber tracts serve as reliable markers for dete rmining 
th e id e ntity of the major l obules ( centr a l, anterior 
and posterior quadrangular , superior and inferior 
semil unar , gracilis , bive ntral , tonsillar) and 
fissures (preculminate , primary, superior-posterior , 
hori zontal, prepyramidal , secondary , postero l ateral) 
that appear on any sagittal image. There is , howeve r, 
defini t e variability in the branching pattern of the 
fiber tracts as they exte nd distally into the individu-
al folia of th e l obu l es . The ratio of white matter 

to grey matter within the vermis (WM/GM =0.29) is 
significantly sma ller than in the hemispheres (WM/GM= 
0.42) . The r e l ative size and morphology of the major 
lobules appear to be co nsta nt. Precise mapping and 
quantifi ca tion of normal cerebe llar anatomic struc­
tures on MR images provide a useful too l for the 
comparison of various patient groups. 

MR of Brainstem Corticospinal Tract wa llerian Degeneration : 
SchrOdt JF, Edwards MK, 80gnanno JR, Mulry CC, R1Ppe DJ, Lucas 
DE, Kuharik MA (Indiana Uni v. , Indianapoli s, IN 46223) 

Five hundred and seventy-eight high field MR studies of the 
brain were retrospectively examined for evidence of corticosp inal 
t ract Walle r ian degenera tion wi t hin the brainstem. Of these, 11 
exams revealed abnormali ties wi thin the brainstem in patients 
with hemispheric encepha l oma l acia and ch ronic infarction. Both 
the signal character i stics and bilate ral symmetry of the 
brainstem were exami ned and graded. A corre l at i on between the 
size and l ocation of the hemispheric l esions and the pre sence or 
absence of brainstem abnormalities was found . Ipsilateral 
brai nstem atrophy was present in all cases when the areas of 
in farction and encephalomalacia involved the anterior division o f 
the middle cerebral a r te ry in the region of the primary motor 
cortex or the regi on of the posterior limb of the internal 
capsule. Only four cases demonstrated ipsilatera l a reas of 
increased signal on T2 wei·ghted images within the bra instem 
suggesting gliosis. In these, the abnorma l signal areas were 
small, scattered , and discontinuous. In no case was there a 
continuous, long segmenta l band of abnorma l signal corresponding 
to the pathway of the co rticospinal tract. The absence of this 
finding probably rela tes to the age and chronicity of the 
hemispheric lesions and to the histochemical stage of wallerian 
degeneration wi thin the fiber tract. 

11agnetic Resonance Imaging an Animal Hodel of CNS Wa ll erian 
De eneration: Rafto SE , Uall ace SF, Grossman RI, Rosenqulst AC, 
Kunde l Hl Univ. of Pennsylvania School o f Medici ne, Philadelphia 
PA. 19104) 

The central visua l connections of the cat are amon9 the best 
documented of any mamma l ian central nervous system. The cortico­
fuga l visua l pathway of the cat is be ing used as a model for 
studying Wallerian degeneration with MR, A method has been devel­
oped to relia~y and accu ratel y position each cat in ou r l .qT 
magnet in exact l y the same stereota xic plane used in neuroanatom­
ica l studies. This facilitates comparison between multiple imagi ng 
sess ions on each anima l, and with histologic tissue. Imaging is 
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performed with a modified double saddle receive-on ly cat head 
coi l , 256 x 256 matrix over a 4.95 cm field o f view, and 2.5 mm 
sl ice thickness. 

We have studied 9 animals following unilateral visual cortical 
a s pirat i on. Th ese animals demonstrate an area of well defined 
hypointensity on long TR/ TE (3500/20 & 80 msec) sp in echo (SE) 
images remote fr om the surg ical site and along the course of cor­
ticofugal fibers fr om the l esion. Thi s abnormal signal has a 
defi nit e t ime dependence. In 5/5 animals imaged between 2 and 6 
we e ks following s ur ge ry it is prominent, but ha s not been demon -
s trated before 2 weeks (3/3 animal s). In addition, it is not a 
permanent s ign a l c ha nge. In 6/6 animals it i s again inapparen t by 
12 to 15 weeks ' post-op. Histol ogy in 3/3 animals has co nfirmed 
t ha t the area o f s i gnal abnormality corresponds to degenerating 
a xons and gl i al prol iferation in the visual corticofugal fiber 
tract. No parenchymal signa l abnormality has been noted a t any 
time on s hort TR/ TE (600/20) SE images, and no alteration of the 
bl oo d brain barrier a lon g the degenerating fiber tract using 
Gado linium OTPA (Berlex; 0.1 mmol/kg) has been noted (2/2 animals). 
One anima l used as a s urgical control (craniotomy and durectomy) 
ha s retained normal parenchymal appearance. 

We a re continuin9 our stud ies to improve ima gi ng of the degen­
erat iv e proces s, better document its time course in this fiber 
system, and ident ify which ce llul ar or chemical component of 
Wa ll er i a n degeneration is responsible for the signal alteration 
now see n. 

Walleria n Degeneration and Inflammation in the Rat 
pe r1 th e ral Nerve Detectea-~ 1n V1VO MR Imagfing-:-­
Tlte baum D~azler JL, Grossman RI~Jo6ep PM, 
Yu LT, Kassab EA, Hickey WF, Brown MJ (Univ. of 
Pennsylvania, Philadelphia, PA 19104) 

An animal model of peripheral nerve injury was 
studied by in vivo MR imaging . Proximal tibial 
nerves in Brown Norway rats (BN) were either 
cr ushed, transected (neurotomy), or transected and 
grafted with Lewis rat (allograft) or BN (isograft 
d o nor nerves . The nerves distal to the site of 
t ransection or crush were imaged at varying time 
intervals from 0-54 days following surgery. 
Subsequent histologic analysis was obtained and 
correlated with MR findings. On long TRI TE 
sequences, allograft and isograft rats (followed to 
30 days) showed similar discrete high signal 
intensity along the course of the tibial nerve 
co rresponding to edema and demyelination from 
Wallerian degeneration. Pathology of allografts 
also revealed intense inflammation . Neurotomy rats 
(followed to 54 days) showed similar high signal 
along the nerve which resolved between 45-54 days, 
wh e n a quiescent degenerated nerve was seen at 
pathology. Animals with crush injury showed 
maximal high signal at 15 days, with resolution by 
30 days, corresponding to clearing of myelin 
d e bris . These changes were not seen in sham 
operated rats. Our findings suggest that MR is 
capable of identifying peripheral nerve traumatic 
neuropathy with subsequent Wallerian degeneration, 
and th a t the severity of injury appears to 
correspond to duration of signal abnormality. MR 
may not be able to distinguish inflammatory from 
traumatic neuropathy. 

N t:t 'd.!' 9 .:1nutomi c_t:ill..P1'.i..D~o rt.jcofu8~dct9 in the 
1 n t..ft r:ll il 1 Cal.e lll.-, '::Ind Orai'1s t- e m o n MR I!!1~.l::Ulll~ 

!--l~ ~.LLQ.n_ Df-'I &!'!"!'l.Q!:'{'!t....i Q!l : Kuhn MJ. Now PF J. Da vi B K.R 
(MaoGuc hu!::)e t. t !J C;; e nd r a l H oop i tal, Ha "vard rledical 
Sc ho o l. Ooatoo. MA 0 2 114) 

P r0c ~ se l oca li z ation of t ile c o rti c ospinal. 
c:o rLicopo nLine a nd corti cobulba r t rac t s a nd the ir 
u lJbdivisions nt."\ y b e a c hieved by tlR ililaging. S i g na l 
c l la nge irl theYB trac ts cft n be c l ear ly identjfied 
t h rough Wa ll e rian dog e nerat ion . thus a ll(.tw ing fo r MR 
lIl a ppi ng o faxoned pathways. The MR images of ttlirty 
pt:s Li a nL s wh o d e mo nstrated Wa ll e ri a n degeneratiun in 
the b r ai n wo ru coupled with c linica l And pathologi c 
fi. ndi ngs to prod uce f unctio n a l topographic 
rl-' present a Li o ns o f thH cart icofusal pathways as they 
C()Ur SB t hr oug h the internal caps ul e and brai na t e m. 
AILho u gh l a r g e i n fa r ctB in the motor cortex tend to 
cau c e d~ge nA ra tion in the entire corticospinal 
(py r a nlid a l) trac t. sma ll e r l esions often r esult in 
d e g e ne r a tion c onfined to a spec ific functional port i o n 
of t hi s tr'ac ~ , For exampl e. a e ma ll i nftsrct co nfi ned 
t o t h e me di a l p o rtio n of th~ pre contral gyrue ca uses 

s i gna l c hange on ly in Lhe portion of the cort icospina l 
trac t c ontai ning Bxone to the lowe r extremity. In thi s 
ma nne r, Func tionaj unit e of the e nt i r e corticospina l 
tr'ac t mllY be s epa r'nte ly identifi ed . 

S inG e thoy l i o on oppos ite s ides of t h e cr u s 
c e r e bri . the F r ontal corticopontin~ tract ca n be 
r o&riily <.li s tins ui a h e d From th8 P8rieto­
t s mporo- o c c i p it <'li corti copo ntine tract. The r egul a r 
a nd a b e l 'r a nt c ort. i c ob ulba r· trac ts ca n also be 
ne PBrfltoiy lda ntjfied by Wall e rian degeneration. 

Expe rimenta l Carotid Angiography and the Blood-Brain Barrier: A 
Histologica l Assessment Using HRP: Wilson AJ, Sage MIl (Flinders 
Univ., Bedford Park, South Australia 5042) 

Intracarotid injection of contrast media may result in 
bl oa:l -brain ba rrier (I3BB) breakdown. Previous methods of 
derrons trating BI3B breakd"",n as a consequence of carotid 
angiography have either been relatively insensitive, or have 
tended to underestimate the degree of breakdown. In this study, 
a his tolog ical technique was used to compare the effects on the 
BSS of carotid angiography with methylglucamine iothalamate (I"(;I) 
and iopamidol. The protein horseradish peroxidase (HRP) was used 
as a vascula r tracer, and this was visualiZed histochemically for 
both light microscopy (LJoI) and electron microscopy (EM). 

MGI, iopamidol (both 280mgI/ml) or physiological saline were 
infused via a catheter, into the left internal carotid artery of 
rabbits at 5ml / min for 30 sec., followed immediately by an 
infusion of HRP. Seventy seconds l ater, the brain was perfused 
with fixative, also via the catheter. Coronal Vibratoo-e sections 
we re cut at regular intervals through the rostral left 
hemispher e , HRP was visualized, and sections were processed for 
LJoI or EM . 

By LM, HRP extravasation in saline-injected brains was 
confined t o small amounts in the walls of rare, large, 
penetrating vessels . In I"(;I-injected brains , extravasated HRP 
was seen m:Jstly in the walls of nume r ous sho et, branching 
segrents of vessel s , and occasionally in large, dense, circular 
f ie lds . In iopamidol-injected brains there was an appearance 
similar t o that after MGI, except that the frequency of disrupted 
vessels was lower. Morphanetric analysis of equivalent regions 
o f the parietal cortex from 5 1"(;1-, 5 iopamidol-, and 2 
sa line2injected 2>rains yielde2 disrupted vessel densities of 
6.14rrm, 2.73;1nm and 0.17;1nm respectively. By EM, HRP was 
found in the basement membrane of disrupted vessels, but was not 
found within endothelial cells or in interendo thelial spaces. 
Frequent enlarged interendothel ial spaces were seen, suggesting a 
parac<lllular rather than a transcellular route for HRP 
extravasatioo. 

This study shows that, although iopill\idol causes less BBB 
danage than does MGl after experimental carotid angiography, it 
neverthe less produces a measurable degree of BBB breakdown unde r 
the conditions employed. 

The Effect of Contrast Medium Viscosity on the Blood-Brain Barrier 
Following Intracarotid Injection in the Rabbit: Wilson AJ, Sage 
MR, Evill CA, Wilcox J (Flinders Univ' l Bedford Park , South 
Australia 5042) 

Contras t mediun (CM) viscosity has been proposed as a 
p::lssible factor in blood-brain barrier (88B) disruption following 
carotid angiography. 

In this study, test solutions were injected into the internal 
carot id arteries of r abbits and the degree of BBB disruption ",",s 
assessed using 99mTc-pertechnetate and Evans blue as quantitative 
and qualitative markers. respectively. The seven test solutions 
consisted o f basic solutions of physiological saline, iopranide, 
or meglunine iothalamate (I"(;I) plus solutions derived fran these 
by the addition of sufficient gelatine to augment their 
viscosities considerably. Each solution was injected into the 
l e ft internal carotid artery of a group of 10 rabbits, at a rate 
j ust s uffic i ent to clear an exposed pial vessel for 30 seconds, 
resulting in injection volures which varied inversely with vis ­
cosity . The high viscosity KiI solution ",",s also injected into a 
f urther group of 10 rabbits as a fixed dose, equal to the mean in­
j ection volurre of the low viscosity KiI group, without regard t o 
the ti.rre taken. TI1e mean injection ti.rre of this eighth group was 
52 seconds. Imredia t e ly after the test solution injection, Evans 
blue and 99mTc-pertechne tate were injected intravenously. Thirty 
minutes l a ter; animals were killed , their brains raroved and 
assessed for Evans blue staining and pertechnetate uptake in the 
l e ft hemisphere. 

Analysis of variance indicated no significant diffe re nces 
(p > 0.05) between the three saline grouJ;'S, between the t..u 
i opranide grouJ;'S or be tween the tloO KiI grouJ;'S injected over 30 
seconds, on the basis of pertechnetate uptake. 'The l ack of 
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significant difference bet"""n t hese groups was also found with 
Evans blue staining . A significant differ ence (p < 0. 05 ) ""'s found 
bet """n the MSI group and the group inject ed with the fixed dose 
of high vi scosity MSI. 

These results indicate tha t. under the study condit ions. Q1 

viscosity . either by i tself or as a conseque nce of i t s association 
wi th hyperosmola l ity . has no s ignificant e f fec t on t he BBB. How­
ever. umer cond itions o f constant injection volure. higher v is ­
cosit y solutions rray requi re inc reased inject ion t i.rTEs , and this 
may lead to increased BBB disrupt i on. 

30FT MR Angi og raphy of Carotid Arte ry Di sea se: Waqle WA, 
DuiiiOulTn cL, Sou za SP, mneliE--;-ramesti'i'";'l1art HR . (Albany 
t1edi ca l Center, Albany, NY 12208 and General El ec tri c Corpora t e 
Resea rch & De ve lopment Center, Schenectady, NY 12301) 

MaQnetic resonance phase contrast and three dimensional 
Fouri er transform (30FT) angi oqraphy were performed on 6 nonna 1 
voluntee rs and 10 patients with known carotid artery stenos i s , 
occ lus ion or di ssec tion. Following localization of the carotid 
ar t ery bifurcati on using phase contrast anqi ograp hy , 2 set s of 
64 conti guous 1. 25 mm axial images are obtained in 20 minutes . 
In the f irst of the two data sets, no saturation pul se i s 
appli ed and both arteries and veins appear briqht, in the 
seco nd set , a sa turation pulse i s appli ed and the arteries 
appea r bla ck. 8y subtracting data from these 2 se t s , onl y the 
arteries are contras ted. The flow data can be retrospecti ve l y 
used t o cal culate 30 images of the luminal surfaces of the 
caroti d arte ri es , 'giving a "dye-cas t" appearance . A s tudy of 
the cervi ca l carotid arterie s can be completed in l ess than 
hour, i s totall y non-inva s ive and uses a 1. 5 Tes la ma gnet 
(S i gna , GE) . 

In the non-saturation t echnique , areas of st enos i s appear 
hypo intense rel ati ve to th e residual lumen, and in the case s 
of total occlusion the entire lumen is hypointense and the cros s­
secti onal di ameter i s decreased due to absent fl ow. In the 
sa turati on technique , areas of stenos i s are hype rinten se 
rel ati ve t o the res idual lumen and in a case of spontaneou s 
bilateral carotid ar te ry dissection the thi ckened artery wall 
appea red hy perin tense and followed a heli ca l course whil e the 
lumen was circumferent i all y narrowed . 

Limitations include the relati vel y sma ll fi eld of vi ew 
(20 cm) and a l arge data set which occupie s at l eas t 140 
image spaces on t he di sk. All of the cervi ca l caro tid artery 
l esions present on angi og raphy could be detected with the 3DF.T 
t echni que. 

H R Angjography of Carotjd Artery Stenoses : Wright AM, 
Sayre J, Enzman 0 (Stanford Univ . Medical Center, Stanford 
CA 94305) 

Several techniques have been described for obtaining 
angiographic images of blood vessel s with M Ro . All of 
these methods depend on receiving a coherent signal from 
the moving blood within a vessel. As long as the flow 
through the vessel is well-behaved, standard techniques for 
flow compensation of the gradient waveforms may be employed 
to minimize signal loss due to phase shift. However, with 
turbulent flow through stenoses, these techniques are not 
adequate and signal loss occurs. 

We have developed a method for imaging with extremely 
short TE pul se sequences, with TE in the range of 
2-5 msec . A gradient-recalled echo is used , with the echo 
occurring very early in the read gradient, instead of at 
the center . Compared with a standard velocity-compensated 
sequence, this results in a reduction in the second moment 
of the read gradient by a factor of approximately 500 . 
Theoretical analysis using published data on velocity 
distributions downstream from stenoses suggests that thi s 
sequence will successfully image even severely disturbed 
flow . Phantom experiments have been performed which 
confirm the theoretical predictions, and we have 
succe ss fully imaged highly turbulent flow through stenose s 
at velocities > 4m/sec . Using a pre-saturation technique , 
projection images of carotid bifurcation stenoses in humans 
have been obtained , demonstrating that signal loss due to 
turbulence can be virtually eliminated . 

~ Ang i ogr a phy Q! The Intrac ra nia l Circula tio n: Ruggie ri 
p. La ub G. Masa r y k TJ . Lenz G. Ros s JS. Tkach J. Haac ke EM. 
Hodlc HT (Unlv. Hos pita l s of Cleve l and. Cl e v e l and. Oh io 
4410 6) 

Th e pu rp ose of this s t udy wa s t o dev i se a nd tes t a ) 0 
HR a ng i og ra ph y. tec hni que fo r ev a lu a ti on of t he in t racrania l 
vesse l s . Evo luti on o f t he t e c hn i qu e wa s based on comp ar a­
tive s tudi es of va r i ou s pu l se s e qu e nc e parame t e rs a nd no r­
mal volunt ee rs. The fo l l owi ng r e pre sen t s an acceptable 
comp romise o f t i ssue c ontr as t . s pa ti a l res o l ut i o n , and e x am 
t i me : 1) t rsns mi t a. nd rec e i ve head coil (f l ow r e l a t ed 
e nh anceme nt ) ; 2 ) TE 10- 14msec (t i me f or c ompe nsa ti on 
g radi ent s v s dec reased phase d i sper s i on) i 3) TR2 5-50msec 
( exam t i me vs signa l-to- noise and f l ow r e l a t e d 
e nhancement)i 4) a f l ip angle 15 degrees (v ascul a r vs s oft 
tissue contras t) i 5) ax ia l vo lume acquis it i o n ) 2- 64 par t i ­
tio ns 1. 0 -1 .25nun pa r tit i on thi ckness (ex am time and f l ow 
re l a t ed e nhanceme nt vs sp a t i a l re so l ution a nd s i gna l- t o ­
noi s e) ; 6) da t a p roceS Sing ut i liz i ng a ray tr acing a l go­
rithm a nd t h resho ld t e chni que (mul tip l e views wi thou t 
s ubtraction). He thodo l ogy wa s t hen kept co nst ant t o def ine 
applic ability and l imi t a t i ons in bo th no rma l s (n =8) a nd 
clinica l cases ( Ane u rysms n::9 . AVM n=5, Arte ri a l Occ lu s i on 
n=5. Oolic hoec t as i a n= 2 , Neo plas m n=2 . and Hyd ra nen cephaly 
n= l ) . Good v~ 5 u a li z nt io n o f t he v e rtebro basila r s ys tem, 
c i rc l e o f Wi lli s . and f ir s t o rd e r a rte r i a l br anches was o b­
t a i ned in 74% o f p~tients. Li mit a tions i nc lud e d pa ti e nt 
motio n. limit e d f i ,e l d o f view . pe rs is t e nt phase di s pe r s i o n 
(h ighe r o rd e r o f mu ti on. magne tiC s us ceptibi l i t y) , and i n­
ade qua t e fl ow re l a t e d enhancemen t ( s l ow fl ow s e co nd a ry t o 
dila t e d ve5sel s o r poo r c a rdi ac ou t put) . Neve rth e l ess . t he 
initial re s ult s o f th i s o ngoing s t udy i nd i ca t e t ha t )0 HR 
a ngiog r aphy o f th e intrac rania l c i r c ul a tion is r e produ c i ble 
in normal subj ec ts as we ll a s pa ti e nts . Pot e nt ia l appli c a­
tio ns inc l ude sc reening stud ies f o r int r ac rania l aneu rysms . 
pre op e r a tive pl anni ng. and po t en t ially moni t oring o f 
va so s pasm seconda ry t o s uba r ac hnoid hemo rrh ag e . Add i­
tio na l l y . change s i n signa l i nten s ity due to va riability i n 
c ard i ac outpu t or blood v e loci t y may be solved Wi t h im­
pro ve me n t s in g rad i e nt refOCUS ing, s ho r ter e c ho time s, or 
an i nt rav as cul a r paramagne t ic c on tras t agent . 

Pre- Satura tion T echniques in Vascular Thrombosis: Eva lua ti on in a 
Flow P hun tom and in a C linica l Seri es: Sze G, J ohnson CE , Kra l G, 
Deck MDF (Merna ri a l S loan-K e tt ering Cancer Ce nt e r , New York , 
NY 10021 ) 

The e ffec t of pre- sa tura ti on techn iques in the eva lua ti on of vascular 
thrombosis wa s examined in a fl ow phan tom and in a c linical ser ies. 
A ll imag ing was performed on a 1. 5 T unit. Pre-sa tura ti on or similar 
sequences to e li mi na te fl aw-re la ted enhancemen t (FRE) were 
performed in add iti on to routine sho rt TR sequences. A fl aw phan tom 
was cons truc ted by imaging liquid (Cu-S04 trea ted wa te r> pumped 
t hruugh tubing a t va ri ous speeds. C linica l cor re la t ion was ob ta ined by 
imaging fif teen cases of suspec ted vascu lar thrombosis, espec iall y 
dural sinus thr ombos is. 

In t he fl aw phantom the spec ial ized seque nces e li mina ted FRE , 
rep lac in g a rtifac t with s li gh tl y hypa in tense signa l bu t na t wi th s ignal 
vo id. In the c linica l cases, the success of pre- sa tura ti on tec hniques in 
eva lua ti ng suspec te d thr ombosis depe nded a n whe the r the c lo t was 
hyperi ntense or hypo int ense, pe rha ps re la ted to t he chronic it y o f the 
thr ombus. The speci a li zed sequences cou ld differen ti ate hyperi ntense 
c lo t fr om F RE. However, cl o t wa s o ft en s li gh tl y hypo int ense or 
iso intense. In these cases, pre- sa tura ti on techniques did.!!£! he lp 
since eli minati on of FRE resulted in the intravascu lar signal similar 
to tha t o f c lot. 

Conc lusion: In cases of suspec ted vascular thrombosis, pre­
sa tura t ion t ec hn iques w ill onl y he lp e xc lude hyper in te nse 
thrombosis. In cases with hypo intense or isoint ense thr ombu s, other 
methods, such as gradien t echo imaging or phase reconstr uc ti ons, wil l 
be necessary. 

Diffe r e nti a l Fl i p Angle (DFA) CSF Flow Imaging : 
Rubin JB, wright A, Enzmann DR (stanford Univ . 
Medical Center, Stanford, CA 94305) 

Two new approaches to rapid CSF flow i mag i ng 
a re describe d. The first method (sagittal DFA) 
prov ide s a gua litativ e flow map of CS F i n the 
s agittal p rojec tion sensitive to pulsa tion 
amplitudes as small as a fraction of one 
millimeter . In this technique, acquis ition of 
two short TR gradient echo (GRASS) i mag e s with 
different flip angles provides a motion 
insensitive and motion sensitive pair from which 
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a normalized subtraction yields a CSF flow map of 
in-plane CSF motion. The second method (axial 
DFA) provides a quantitative flow map of CSF in 
the axial projection accurate over the wide range 
of physiological CSF motion. In this technique, 
acquisition of two or three GRASS images with 
different flip angles permits calculation of 
"effective TR prolongation" and average pulsation 
amplitude from either regions of interest or 
entire images. Both techniques are based on a 
mathematical model of GRASS imaging which 
incorporates flow effects, relaxation parameters, 
imaging parameters, and physiological parameters. 
These techniques were validated in a CSF flow 
phantom and 8 normal volunteer cervical spines. 
Preliminary clinical evaluation of CSF motion has 
been performed in 2J patients in the normal 
spinal and cranial CSF pathways and in a variety 
of pathological conditions including spinal block 
secondary to herniated disk, syrinx cavity, 
arachnoid cyst, normal pressure hydrocephalus, 
and obstructed cerebral acqueduct. 

In some cases of communicating hydrocephalus. MR images 
demonstrate CSF flow void sign covering the dilated third and 
fourth ventricles as well as the aqueduct. indicating that there 
i s more than the usual amount of pulsatile. intraventricular CSF 
flow . This ha s led to speculation over the significance of this 
finding. To better understand the dynamics of pulsatile CSF 
flow and to determine the cause of hyperdynamic intraventricular 
CSF flow states. we constructed conceptual and mathematical models . 
Four physiological parameters affecting the amp litude of CSF 
pulsations were identified: (I) resistance to flow through the 
ventricles. (2) the ratio of arterial and venous resistances of 
the brain. (3) mechanical compliance of the brain. and (4) the 
arterial pulse magn1tude. A semiquantitative analysis of these 
parameters shows that variations in (2) - (4) are unlikely to 
produce a s ignificant effect . However. resistance to flow through 
the ventricles i s an important factor and is primarily determined 
by the aqueduct. the resistance of which decreases rapidly as its 
dimensions increa se. We analyzed MR images of 5 patients with 
hyperdyna mic intraventricular CSF flow and found an important 
common feature. dilation of the aqueduct. By applying the laws 
of hydrodynamics to aqueductal dimensions extracted from these 
images. we estimated the aqueductal resistance to be reduced to 
1/ 12-1 /44 of normal . This reduction explains the observed 
increase in pulsatile intraventricular CSF flow. We conclude 
that the hyperdynamic intraventricular CSF flow associated 
wi th some cases of advanced communicating hydrocephalus is 
secondary to dilation of the aqueduct. 

Effects of Field strength on CSF Motion Artifacts: 
Rubin JB, Solomon MA, Enzmann DR (Stanford Uni\'. 
Medical Center, Stanford, CA 94J05) 

The purpose of this study was to evaluate the 
dependence, if any, of CSF motion artifacts on MR 
field strength. A normal volunteer's cervical spine 
and an oscillatory CSF flow phantom were imaged at 
three field strengths: 0.J5T, 0.J8T, and 1.5T. 
Conventional spin-echo T2 weighted images were 
compared with motion compensated spin-echo T2 
weighted images using either cardiac gating, flow 
compensated pulse sequences, or a combination of 
the two on each imager. The CSF flow phanton 
simulated CSF motion within the cervical spine 
(pulsation amplitude: 10 rom, pUlsation period 1060 
msec) , providing an objective comparision of the 
effects of this type of motion at each field 
strength. The volunteer's cervical spine allowed 
the clinical significance of the flow effects and 
the efficacy of motion compensation at each field 
strength to be determined . No field strength 
dependence of CSF motion artifacts was observed on 
phantom images which revealed prominent flow 
effects at each field strength. Similar findings 
were observed on the clinical images at each field 
strength. Furthermore, the application of CSF 
motion compensation techniques at 0 . J5T and 0.J8T 
reduced CSF motion artifacts and markedly improved 

T2 weighted image quality. These data suggest 
that CSF motion artifacts are prominent enough at 
all the field strengths studied (0.J5T - 1 . 5T) to 
warrant application of CSF motion compensation 
techniques (cardiac gating and flow compensated 
pulse sequences). 

Difficult Clinical Pituitary Lesions Eva luated by Gd­
DTPA MR Imaging: Joy SE, Kido OK, Woolf PO, Nelson 
eN, Plewes DB, Manzione JV (Univ. of Rochester Med. 
Ctr . , Rochester, NY 14642) 

Gd - DTPA MR imaging af the pituitary gland was 
performed in the following situations: (1) patients 
with normal and inconclusive CT scans but with 
abnormal serum hormonal assays, (2) patients with 
previous transphenoidal surgery in whom tumor recur­
rence is suspected and, (3) patients with possible 
cavernous sinus invasion. High resolution contrast CT 
imaging failed to address these concerns conclusively. 
A total of six patients in whom pituitary tumors were 
suspected (evenly divided with respect to the absence 
or presence of prior surgery) were entered into the 
study . All patients had immediate pre- and post­
gadolinium T J weighted 3 mm coronal and sagittal 
images using 16 cm field of view (standard technique). 
A compa rison of the standard technique with imaging 
obtained using bilateral surface coils and high 
resolution imaging was performed as an adjunct in 
three other patients. 

In three of six patients with suspected pituitary 
tumor gadolinium-MR (G-MR) was better than contrast CT 
(C-C T ) with respect to delineating the tumor . In one 
patient G-MR identified cavernous sinus invasion, 
which was not identified by C-CT. In no instance was 
C- CT better in delineating the tumor. The standard 
tech nique for imaging of the pituitary was preferred 
over the other methods. 

Efficacy and Safety of Gd-DOTA Us ed In Ne uroradiologi­
cal MR: Kien P, Allard M, Bonnemain B, Caille JM 
(Service de Neuroradiologie - Groupe Hospitalier 
Pellegrin - 33076 Bordeaux, France) 

The safety and efficacy of Gd-DOTA enhanced mag­
netic resonance were eva luated in nineteen patients 
with centra l nervous system lesions with the following 
incidence: 9 intraspina l tumors with 5 intramedullar 
and 4 extramedu llar intradural; 10 intracranial dis­
eases with 4 neurinomas, 4 meningiomas, 1 glioma and 
i sc hemic accident . All MR studies were done at 0.5 
Tes la, before and after inject ion·of 0.1 nunol e/kg of 
Gd-DOTA. No premedication was given. The pre-con­
trast images were both Tl and T2 weighted (Tl:26 /5 00; 
1'2:50/2 000, 3 echoes). The post-contrast TI weighted 
sequences were performed in the three spatial planes 
(26 /5 00). Ne ural tolerance was assessed by analysis of 
spontaneous and hyperpnea-activated e lectrica l brain 
activity (EEG re c orded on an 8 - c hannel portable 
e l ectroencephalography with bipolar derivation). Re­
cord ings were performed before a nd 1 hour after admin­
istration of Gd-DOTA. Coagulation studi es were repeat­
ed 2 and 12 hours after injection of Gd-DOTA. Patients 
were observe u during the MR scan and questioned about 
side effect& at the end of the MR scan and 24 -48 hours 
later. 

Contrast enhanced MR with Gd-DOTA in a ll patients 
who took part in this clinical trial s i gnificantly 
improved the visualization of CNS pathologies. After 
administration of contrast medi um, EEG recordings did 
not show any modication; in particular, there appeared 
neither slow waves nor paroxysmal events . There was no 
significant c hange in blood coagulat ion and no side 
effects wer e encountered. In conc lusion, this stud y 
demonstrated the excel l e nt tolerability and c lini ca l 
efficacy of Gu-DOTA in neuroradiological MR. 
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Gd-DTPA Enhanced 3-D FLASH of the Brain: 
Nelson KL, Wood ML, Traill MR, Kaufman OM, 
(Tufts Univ. -New England Medical center 
Boston, MA 02111) 

Runge VM, 
Wolpert SM 
Hospitals, 

Gd-DTPA e nhanced 3-D FLASH e xamination was 
performed in 24 patients with intracranial space 
occupying lesions. Seven meningiomas, 2 acoustic 
neuromas, 1 glomus tumor, 1 juvenile angiofibroma, 1 
c hordoma, and presumed metastases were included. 
Scan time varied between 5 and 15 minutes, with a 
slice thickness of 1. 0-2.0 mID. The flip angle was 
set at 40- 50 degrees to maximize T1 contrast. 
Imaging was performed on a Siemens 1.0 Tesla Magnetom 
with data processing on a KONTRON Mipron workstation. 

Gd-DTPA enhancement on 3-D FLASH is at least 
equal to that observed on short spin echo techniques 
(TR/ TE=O. 6/20) . Enhancement of arterial and venous 
s tructures has markedly improved with a combination 
o f Gd-DTPA and 3-D FLASH. For example, the vertebral 
basilar system and internal carotid arteries were 
consistently enhanced on post Gd-DTPA 3-D FLASH . 
Acquisi tion of 1 mm. contiguous sl ices through the 
entire brain permits reformatting of equal resolution 
images in anY arbitrary plane . Experimental work is 
currently being pursued in tissue segmentation and 
surface modelling. For ease of viewing 10 mm. thick 
sections can also be created by addition of 10 
contiguous 1 mm. reformatted images. 

3-D FLASH with Gd DTPA enhancement is being 
developed to replace routine T1 weighted spin echo 
scans. Thin (1 rnrn.) high resolution scans can be 
obtained in any arbitrary plane from a single 10 min. 
acquisition. This obviates the problem of 
localization of intracranial masses and 
ide ntification of their precise relationship with 
nearby anatomical structures. 

E[fects of GadQlinium Complexes 00 Spinal Cord CeI! Cultyres: Allard M, 
Simonnel G, Dupouy B. Doueel D, Caille JM (Service de Neuroradiologie­

Groupe Hospilalier Pellegrin - 33076r Bordeaux - France) 

in various ti ssues . gadolinium (Od 3+) has been shown to mOdify 
calciu m-influ x- relat ed me tabolic fun cti ons and 10 block the binding 
o f calcium ( 0 the plasma membrane. The question arises as to whether 
magnetic resonance ( MR) contrast media are able to interact with 
plasma -membrane calc ium binding s ites or calcium channels. The 
object of thi s stud y was to investigate the poss ibility of a fi xati on of 
gadolinium at th e ne uron al cell surface and/or its pene trati on in s id c 
Ih e cell. To di slinguish Ihe cffecI of ioni c gadolinium from Ihal of 
compl cx-cd gadolinium and to improve sensi tivity, we used radioactive 
compounds: MR conlrasl media we re labeled wilh gadolinium 15 3 ('1) or 
carbon 14 (f3). In all experimenls cuhured mouse sp inal cord ce lls 
were used . The techni ques of preparing di ssoc iatcd cell cultures have 
been previously described by Allard cl al (J Neurochem 1987 , 48:1553-
1559) . Ce ll s were plaled in falcon plaslic lissue cuI lure dishes 3.5 mm 
diameler al a densil Y of 2 x \06 cells/dish in 1.5 ml of nUlrienl medium 
al 370 C. Afler 8 days. cell cuhures were incubaled for 5 days in 0.5 ml 
of nUlrient medium conlaining 0.3 \.l. Ci of DTPA (153) Gd or DaTA (15 3) 
Gd (al a final concentralion of 50 nM) or O.4jL Ci of (14C) DTPA Gd or 
(14C) DaTA Gd (al a final concenlralion of 50 nM) . Then , Ihe 
supernat ant was transfe rred into vials to quantify radioact ivity. Each 
well was rinsed twice with 200 J.L I of medium, then the radioactiv ity of 
the pellet was measured. 

The structural integrity of the cells was assessed by a 
morphological criterium and the leakage of cy toplasmic lac tate 
dehydrogenase . After incubation in the presence of Gd complexes in 
these co ndition s, the cell morphology was maintained . 

Aboul I % of Ihe lotal rad ioaclivilY (~and 'Y ) was round in Ihe 
ce llular pe ll el. In Ihe presence of Ouabaine, a cellular uplake 
inhibitor, the radi o;)c tivity found in the pellet is unchanged . 

This result shows that gadolinium complexes do not penetrate the 
ce ll. So, in th ese conditions, gadolinium complexes interact with the 
mem brane of sp inal -co rd cells, but they do not penetrate these cells . 

N- Ou t y l Cyanoac rylate for Emboli zat i o n : Co mparison s In 
Vit ro an d In Vivo with Isobut y l cya noacr y l a t e: Br ot h e rs 
MF , Fox AJ, Deve ikis JP , Kaufmann JC E, Lee DH , Pelz DM 
(Univ. of Wes t er n Ontario, Lo nd o n , Ontario . Canada 
No A SAS) 

Despite the deve lopment of new alternative embolic 
a ~ e nts, the e ndo vasc ular tr ea tment of br ain AVH 
co ntinu es t o r eq uire frequ e ntl y the us e of cya noac r y li c 
~lue, espec iall y in s ituation s wher e particulate or 

sc l erosi nq a~ents a r e in e t' fe c t ive s uc h as wh en fl ow i s 
very rapid or f t stulous. Beca u se i sobu t y l -cya noacrvlate 
tIOCAI, th e most co mm on l y u sed e mb olic g lu e. is no 
lonqer ava ilabl e o r ma nuf ac tur ed, a r ea l need for an 
alte rllativ e fas t po l yme ri zi nn aqe nt ex i s t s . 

I n vivo and in vitro stud i es we r e pe r for med t o 
co mpare IDCA wi t h n-butyl cyanoacrylate INB CA. s uppli e d 
as il istoac r yl Blue), a ti ss u e adhesive approved for 
su r ~ical use in so me co untr ies . Polymeri za tion tim e in 
static plasma was com pared a nd the effect o f the 
addition of i op hendylate o il o r gla cia l acetic acid o n 
poi y meriza tion was assessed . Polym e ri za t ion tim e in 
vivo was co mpared following intr aa rt e rial inj ec ti on of 
th e int e rn a l caro tid a r tery in p i gs u si ng a 
sta ndardi ze d te c hn i q ue. The histopathol pq i c r eaction t o 
eac h glu e in t he e mb o li zed pi!) r e t e was assessed and 
co mpar e d from 0 - 60 days postembolizati o n 

Our r es ults s ho w th at whi I e NBCA po l y merizat i o n I S 
de mo nst r ab l y f as t e r than IB CA in v itr o. intraart e rial 
Injec ti o n s 0 1' a sta nd a rdi ze d r a ti o mixture of ~ Iu e with 
iop he ndylate s ho w no significant diffe r ence in 
"e ff ec ti ve" polymerization t i me. Like I BCA, NBCA 
polym e rization can be predictably prolonged b y addition 
of gla cia l ace ti c acid . I op h e nd y l a t e had littl e e rr eCI 
on NOC A pol y me rization, compa r ed with its marked effect 
on IOCA . Hi s topathologic r eactio n s were si milar . We 
therefore co n clude th at NBCA s houl d be a n acceplable 
a l ternative to IB CA f o r intr avascula r use, with certain 
modit i ca tions in t ec hniqu e. 

A Thrombotic Mixture as a "Polymerizing" Agent: Fox AJ, Lee OH , Pcl z 
OM, Brothers MF, Devcikis JP (Univ. of Weste rn Onlario, London, 
Ontario. Canada N6A 5A5) 

Avi (ene, a micropa ni cle collagen material, mi xed wilh Ivalon 
(PV A) and suspended in a so luti on of ethanol and con lrast has 
prope rti es that arc promi s ing as an embolization mat eria l. As a 
rationa le, the Avitcne is a thombOli c agent Ih al acts simil ar to a 
po lymerizin g substance; the Iva lon can act as a temp lat e for sca rrin g; 
the ethanol is a scl-eros ing agent: the contras t medium allows it 10 be 
seen radiog ra phi ca ll y. 

Thi s mi xture ca n "polymerize" in a nidus being emboli zed and 
wo n't block the fceder like acry li c glues. Multiple injections 3re 
possib le throu gh the same cathete r without clogg ing . The cat heter 
t.:anno t be g lued to the artery. However this mixture cann ot block. 
some rapid arteri ovcno us shunt s which can be bl ocked by g lue. 

We ha ve trea ted 39 patients al University Hospi tal in London, 
Onta ri o wi th va ri ous les ions for embolization using Avitene with one 
o r ma rc of Ih e ot her additives, performing S3 emboli zati on 
proced urcs. This material is an ideal embolization substance to be used 
with microc3 thetcrs without leak. balloons such as the Track.er 
calh ete r system. Th e di sc ipline of embolil.ation us in g this mate rial, 
espec iall y in the brain, is much mo re relaxed and effic ient th an 
emboli za tion with acry lic glues, excep t where rap id arteriovenou s 
shunt s predominate . Our case materi al includ es bra in AVM cases with 
late foll ow up angiography showing partial recanali zali on of nidus as 
we ha ve seen wilh ac ryli c glue. This sugges ts thal ror brain A VMs 
surge ry should promptly fo llow emboli za tion , 

I va lon -13% Et hano l -Avitene Embolic t1i xture : Clini cal Ex e ri e nce 
lth Neurora 10 og l ca En ovascu ar erap~ n rterloven ous 

Malformat i ons: Oion JE, Vinuela FV, Ly lyk, Lufkln R, Bentson J 
(U niv. of Californi a, Los Angeles, CA 90024) 

A mixture of pa r tic l es of polyvinyl a l coho l foam (Ivalon) 
(140 - 25 0 mi crons), 33% ethan ol a nd mi cro fibr il l ar colla ge n 
(Avite ne) wa s shown by Lylyk et al to be a n effective and 
pennane nt embo l ic agent in the inte rn a l caro tid rete mirabile of 
t he sw ine; it i s eas il y embolized thro ugh micro catheters suc h 
as the Tracker catheter. 

Fo 11 ow i ng these exper i ments, the authors performed 60 embo ­
lization procedu r es in 40 patients us in g this same mixture, or 
at l east 2 of its e l ements (sodi um sotradecol was substit ut ed for 
33% etha nol in 6 instances). Case ma t er i a l inc luded 16 bra in 
AV t1 s , 6 dural AVMs, 15 facial, head and neck IIVt1s, I epistaxis, 
a nd 2 venous hemang i omas. Thi s mi xture produces thrombos i s of 
medi um a nd sma ll s i ze vesse l s reaching the nidus of AVMs , shown 
hi s tol og icall y t o be permanent up to 7 weeks i n the case of brain 
AVt1s operated after that delay. In termed i ate follow-up (3-6 
months) on lesions of the face a nd ne ck whi ch were not treated 
by s urgery s howed that some recanal i zation occurred in a sma ll 
percentage of cases, especia ll y when all 3 component of the 
mixture were not used. Long term results are not yet ava ll ab l e. 
In facial venous hemang iomas, s ub s titution of ethano l for 
sotradeco l was effective and painless . 
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The advantages of thi s mixture include: readily available in­
gred i ents which are technically easy to prepare and use; well 
controll ed gradual embo li za tion , repeatable many times via the 
same catheter without gluing it in place; ability to use other 
elllboli c agents .through the same catheter; decrea sed ri sk of ven­
ous outlet and pul monary embolization. 

The authors conc 1 ude the fo 11 owi ng: in bra in AVMs, no recana 1-
ization occurred on short and intermediate foll ow-up; there was 
a need to use IBCA in conjunction with the mi xtu re in approxi ­
mately 1/3 of cases because of the presence of fistula s or in il 'li­
l ity to inject the mi xture through ca theters l ess than 2.2 F; in 
t he external carot i d sys tem, some recanal izati on occurred on 
intermed i at e and long foll ow-up espec ially when all 3 agents were 
not use d together . This mi xture i s superior to either agent 
al one and is a use ful and versat ile addition to the endovascular 
therapy armamentar i urn . 

Cryoprecipitate Admixtures ~ In vitro testing as an 
e mbolic age nt: Luedke MD, Pile-Spellman JMD, Huggins 
CE, Davis KR , Chin JK, (llepts. of Radiology and Sur gery, 
Massadlusctts General liospital, Boston, WI 02114) 

An ideal embolic agent would be biocompatable, easy 
to use , permanent or lysable, and universally avail­
ab l e. We be lieve that cryoprecipitate admixtures may be 
s uc h an agent . Cryoprecipitate is a blood product high 
in factor VIII and fibrinogen . Typically it has been 
used in hemophiliacs and more recently as a surgical 
tissue adhesive. When mixed with thrombin, cryoprecip­
itate forms a clot. As an embolic agent we must be 
able to a lter the clotting time, clot density, radio­
density, thrombin excess, permanence and lysability of 
this compound. In vitro testing of the cryoprecipitate 
was performed which included : clotting time vs: throm­
bi n concentrat ion, fibrinogen concentration, ionic and 
non-ioni c contrast concentration; as well as additives 
(GAX, Avitene, PVA). Solubility of the clot with 
Urokinase was a l s o tested. 

It was found that clotting time could be altered 
from l ess than one second to greater than ten minutes 
by a lter ing the thrombin concentration. The density of 
the clot also varied dependent upon the thrombin con­
centration . Fibrinogen dilution changed the nature of 
the clot but did not alter the clotting time over a 
dilutional range to the second order. An ionic con­
trast agent (Iothalamate Meglumine 60% ) shortened the 
c lotting time, whereas a non-ionic contrast agent (1-
opamidol 61 %) markedly lengthened clotting time with 
respect to the fibrinogen vs thrombin dilution curve. 
Collagen admixtures were made which included GAX (a 
non-antigenic collagen) and Avitene. Avitene seemed to 
produce a slightly denser clot whereas GAX and PVA, ( a 
plastic polymer) did not seem to alter clot density. 
Lysability of the clot was possible with Urokina se 
which was depe ndent upon clot size and density. Throm­
bin excess was evaluated by mixing the residual super­
na t a nt of the clot with fresh cryoprecipitate. This 
demonstrated that the presence of residual thrombin 
was only a problem at higher thrombin concentrations. 

Pl at i num Wire: A New Tran svas cular Embolic Ag ent: Yang PJ, 
Halbach VV, Higashida RT, Hieshima GB, Seigel RS (Univ. of 
Cal ifor nia at San Franci sco, Sa n Francisco, CA 9 41 43) 

Super - se l ective catheterization has been facilitated by the 
development of new microcatheter systems. Standard Gianturco or 
"01 i n i" co i 1 s cannot be ut i 1 i zed wi th these sys terns. Howe ver 
occasions arise in which metallic coHs would be an ideal embolic 
agent in a vascular structure accessible only to a tracker (Tar­
get Th erapeuti cs ) catheter sy stem . 

We have performed ten embo li zation procedure s in nine patients 
with arteriovenous fistulas utili zing platinum wires as an embo-
1 i c agent. The wire i s obtained fr om the tips of .014-.016 
steerab le guidewires. Complete occlusion of the fi stula occurred 
in six of ten cases . In sev eral cases, platinum wire embolization 
was augmen ted with other agents. Camp l ications occurred in two 
cases , neither resu lting in permanent neurological deficit s . 

Advantages of using platinum coils include ava ilability , radio­
pacity, thrombogeni city, and mo st importantly, the ability to 
de 1 iver the embo 1 ic agent through present mi crocatheter sys tems. 

Synthetic Fibl;!["-coa t cd Pla tinum Coi l s Successfu ll y Used fo[" the 
Endovascular Treat ment of Ar t eriovenous Halfor-maticns. Aneursyms 
and Direct Art eriove nous Fistulas of th e eNS: Hilal SK, 
Khandji AG. Ch i TL. S t ein BM, Bello JA. Silver AJ (Neurological 
Institute. New York, NY 100 32) 

Platinum coils coa t e d wi th synthe ti c fib er s we r e used t o 
emb olize vascu l ar l es i o ns through a IITr acke r" c athe t er system t o 
treat 56 pa t ients with the fo llowing lesions: a) l a rge sup ra­
tento r ial convexity AVMs ; b) AVMs of the basal ga nglia with 
selec t ive embolization of th e distal an t er ior c horo ida l ar t ery 
and distal l e nticulos tr ia te art eries; c) deep arterial ane ur ysms 
of t he l en tic ulostria te arteries ; d) ar t eriovenous ma l formations 
of t il e posterior fossa with di s t al embolization of th e l CA and 
su perio r cerebe llar arteries ; e) sp inal cord arteriovenous 
fis tulas wit h two lesions di s tal t o the conus; f) ane urysms of 
t he anterior spi nal artery; g)' venous ane urysms supra tent orially; 
h) ve rt ebra - venous fis tulas in th e neck. Th e except i ona l a nd 
somewhat une xpec t e d s uccess of th is wo rk and its safe t y has 
promp t ed th is re port. A l arge number of the cases were followed 
by s urgical exploration . a facto r which gave us the oppor tunit y 
to study the thromboge nec it y of a varie t y of coi l materials suc h 
as stainle ss s t ee l. gold . bare pla tinum coils and the fiber ­
coated pla t in um coils. The correlation of the s urg i ca l findings 
on the th rombogcneci t y of these co il s a nd the hi s tological con­
firma tio n wi ll be prese nted. Th e pa tt ern of c l ot fo rma t io n was 
primarily a round the synth e tic fiber. Bare coils produced little 
clo t s and the adjacen t vesse l wall remai ning histo l ogically 
uncompromlsed . The practical advant age o f th ese coils is that 
t hey don't migra t e . they do not reflux back i nt o the ma in artery 
as may happen with liquid embol ic materia l and when deposited in 
an ane urysm th ey don 't deflate. The y can be de posi t ed with 
exce llent con t rol formi ng a "pla t inum cast II of the abnormal 
vesse l s . They rep resent an excellent preoperative treatment for 
most cases and even th e only treatme nt f or others. 

~)~L~S of Technical Failures a nd~licati..Q.!lL!.D. 
Endovascular Intr a -an e urysm a l Ba llo o n Emboli za t_LQIl 
I he r a.QjC: Oevei ki s JP , Fo x AJ. Pel z OM . Lee OH. Brothers 
HF (Uni v. o f Wes t e rn Ontario . london , Ontari o, Canada 
NuA SAS ) 

Hecent r epo rts have sh o wn that endovascular intra­
a ne ur ys nlal ba ll oo n e mboli za tion i s a safe and effec tive 
nlethod for treatin~ certain intr ac rani a l aneurys ms. 
Advan ces in th e development o f a wa t er-so luble 
pO l yme ri zi nu aue nt. 2' hydroxyeth y l-metha c rylate (H EMA) . 
Ilave revo illti o ni zed the field, usherin~ in a ne w era 
fo r thi s t ec hnique . In our experience with intr a ­
ane ur ys mal balloon embolization therapy pre 'H EMA a nd in 
ou r ear ly ex peri e nce with th e t e chniqu e usin~ HEHA, we 
enco unt ere d a nunlb e r o f te c hnical difficulti es a nd 
co mpl ica ti ons. Se le c t e d cases illustratinu th e 
t ec hni ca l f ail ur es a nd complications encountered in 
o ur experience wi th this technique are analyzed. 

In Ollr expe ri e nce we encountered such difficulti es 
as th e in a bilit y to position the balloons within th e 
a neurYS III , as we ll as persistant patency of po rtions of 
[he a ne ur ys nl lum e n . Various complications, most 
co mm o nl y tr ansien t neurol o ~ical deficit s, were seen . 
l ess c onlmonly, we e ncountered stIch serious 
co mpli cat i o n ~ as aneurysm rupture , persistent 
n e urol o~ica l deficits, and even de a th in one case. Th e 
lik e l y ca uses of these te c hnic a l prob l ems and 
co mpli ca ti o ns a re discussed . Modific a ti o ns and 
improvements in t ec hnique are su~aested . 

Preo perative Embolization of Cerebellar and Spinal 
Hemangiobl as tomas: Eskridge JM, Scott JA (Univ. of Washington , 
Seatt le , WA 98195) 

Hemangioblastomas are difficult to resect due to their 
hypervascu1arity. Preoperative embolization of two cerebellar 
and two spinal hemangioblastomas was performed to see if this 
would facilitate iMrgical removal. Embolization was performed 
using the Tracker catheter from Target and polyvinyl alcohol 
(PVA) particl es . In all four cases we devascularized the tumor 
niduse s without obliterating adjacent normal ves sels. Superior 
ce r ebellar, po sterior inferior cerebellar and po sterior spinal 
ar t er ie s were embolized . All four l esions were resected in a 
short per iod of time with minimal blood loss . In all cases the 
surgeons stated that devascularization had markedly facilitated 
surgical removal . One of the spinal cord le sions had been 
operated on. in the pa st, without embolization and this lesion 
could not be resected. Following embolization, it was completely 
resec ted without complication . There was only one minor 
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complication in our series and it was acute hydrocephalus that 
developed following embolization of a large hemangioblastoma in 
the cerebellar hem i sphere. The patient was taken to surgery 
immediately and the tumor was completely resected and the patient 
recovered without adverse sequelae. Our initial experience 
s ug gests that preoperative embolization of hema ng iobla stoma s may 
facilitate surgica l removal of these otherwise difficult lesions. 

Three - Dimensional Compu ted Tomography of Intracranial Lesions: 
Cho lkar At Isherwood I (Unlv. of Hanchester, Manchester. Englanl) 

Three dimensional Comp uted Tomographic (30eT) reformations 
have been emp lo ye d successfully as an adjunct to s t andard axial 
CT for the examination of complex bony structures of the cranio ­
facial and pelvic regions. 3DeT has been les s successful when 
applied to sof t t iss ues . 

AINS - to investigate the potential role of JDeT in the 
inves t igatio n of intracranial lesions. 

HETHOD - 3DeT examinations have been performed in a variety 
of conditions including 37 tumour s (19 sellar and parasel1ar) , 8 
arterio-ve nous malformations, 4 aneurysms and 4 other primary 
vascular lesions. All patients were exam ined on a GE CT 9800 
in the University Department of Diagnostic Radiology. Multiple 
1.5/3 mm sections were obtained during intravenous injection of 
100 mis of Omnipaque 350 us ing a Medrad Mark IV CT injector. A 
l ow dose t echnique (1) was employed using 200 mAs and 120 kVp and 
dynamic scan mode. 3D images were obtained us ing computer 
software 3D 98. 

RESULTS. DISCUSSION - Clinically useful information was 
obtained in all cases and there were no technical failures. Thfl 
advantages of the method as observed in this preliminary s tudy 
include the opportunity to optimise, as a post processing option, 
the angle of display to match the surgical approach and the 
faCility to communicate complex anatomical information. 

Tile resul t s of these preliminary observations are 
encouraging and a prospectivf! comparative study with conventional 
angiography ha s been established in conjunction with the 
University Department of Neurosurgery to identify objectively the 
role of thi s technique in surgical management. 

S urface Resolution or T hree Dimensional Serial CT Reconstructions or 
Bone.: 'Stevens JI(, Terbrugge KG, (Playfair, and Dept. of Radiology, 
Toronto Western Hospita l, Toron to, Ontario. M5T 2S8) 

Three dimcllsional reconstruction from serial cr scans has become an im­
portant new tool 10 the neuroradiologists and the neurosurgeon. We and 
many others have found 3D to be of great value as a surgical planning tool 
for spinal fractures, as well as a valuable teaching tool. While the resolution 
of 2D cr images has been quantified, very lillI e is known about surface 
resolut ion of 3D cr imaging. 

We have taken bovine bones, and via a 1200 wall Argon laser etched grat­
ings (1.23mm - 0.125mm in 6 steps) on the su rface at three different angles. 
These standards were cr scanned on a GE9800, using 1.5mm x .25mm x 
.25mm pixe ls on serial, adjacent slices at 80KV and 120Ma. Reconstruc­
tions were carried ou t on a reconstruction workstation, (ISG technologies) 
as we ll as custom hardware and software used for electron microscop ic re­
construct ion (Stevens et al. 1980,1980,1984,1986). The serial cr scans were 
reconstructed using conventional window and threshold segmentation 
methods. The fina l images were displayed using three different surface dis­
play algor ithms - simple coined su rfaces (SC), linear interpolated coined 
surfaces (LIC) and voxel based surface (V). 

Results demolls'trate a highly astigmatic su rface resolution. The gratings 
normal to the scan provided the best detail. The Voxel based surface had 
the hi!festreso lurion (0.125mm) and the other two meth ods were sli ght ly 
worse (0.375mm). The 45 degree gratings, were almost as resolvable. Again, 
the highest resolu tion was obtained with the voxe l based surface (0.125 mm 
V,and 0.375mm SC, LIC). Finally a ll three methods had dramat ically lower 
resolvability for the 90 degree gratings (V, SC,LIC > > 1.25 mm). 

These data show that a voxe l based surface produces the best surface resolu­
tion of the methods tested. Additionally, a ll methods show that while it is 
possible 10 obtain solid body images which appear to have uniform surface 
de wil, caution must be exercised since some of this detail may be artificia l. 

Thre e Dimensional Surface Rendering of Nasal Anatomy: 
Lanzieri eF, Levine HL, Rosenbloom SA , Duchesneau PM, 
Rosenbaum AE (Cleveland Clinic Foundation, Clevel and, 
OH 44195 -51 03) 

Current advances in endoscopic na sal a nd parana sal 
sinus surgery have c hallenged head and neck radiolo­
gists to produce more graphic a nd complete depictions 
of intranasal anatomy and pathology. The purpose of 
this paper is to investigate the potential of utilizing 
three dimensional surface rendered CT rec o nstructions 
for demonstrating normal, pathologic, and post-oper­
ative intranasa l anatomy. Three dimensional s urfa ce 
renderings of the intranasal structure s were generated 
in twenty-four patients from axial or coro nal hi gh 
resolution CT images utilizing a CEMAX-1500 (Philips 
Medical Systems, Shelton , CT). Excellent images were 
obta ine d in all cases . Because of the complicated 
anatomy, three dimensiona l images were felt to be more 
useful for surgica l planning than standard two 
dimensional images in all cases. Further manipul atio n 
including "e l ectronic surgery " t o "remove" the middle 
turbinate resulted in exce llent visualization of the 
un ci nate process and hiatus semilunar is. There is good 
co rr e l ation between the size and shape of the uncinate 
process a nd hiatus semilunaris. There is good correla­
tion between the size and shape of the uncinate process 
(blade type or mezzaluna type) and the incidence of 
ipsilateral sinus itis. Simulation of anterior and 
posterior "e l ectronic nasal endoscopy" could also be 
performed. 

In summary, we believe th at three dimensional CT 
reformatting will be a vi t al adjunct to endoscopic 
nasal surgery. 

Te mporal and Cross Modality Image Mat c hing for Patient 
Rea lignment : Du Boulay G, Dalton B, Ourrani T, 
Marshall S, Saeed N (Institute of Neurology, Hirst 
Research , GEC , and Strathc lyde University , Huntingdon, 
Cambridgeshire, England) 

The goal of repeating a scan with an acc ura cy of 
1 mm in all direc tions , without head fixation or any 
form of stereotactic frame in order to mea sur e the 
progress of dis ease requires answers to several 
problems: (1) image var iabili ty--we have scanned two 
voluntee rs and a phantom 3 times in a day, every 3 
months for 18 months and a comparison of these images 
shows distortions of boundaries of less than) pixels; 
(2) segmentation routines can extract the brain image; 
()) knowledge-based systems can extract internal mark­
ers such as the inner scalp bo undary; (4) orthogonal 
and angular realignment to s uperimpose the new scout 
vi ews on stored images is automatic ; (5) and brain 
feature extraction for fine-tuning the match is a 
r emaini~g significant problem. 

MR Dirrll sjo n 100 il~inl: - preljmjnary C1. ini ca l Expe ri ence' Mikulis D, 
Chicn D, Kwong K, Buxton R. Davis K, Brady T , Rosen B (Harvard Medical 
School and MassachusClls Gene ral Hospital. Boston , MA. 02114) 

Dirfus ion MR. which is sensitive to the mi croscopic mo ti on of 
water in ti ssues , was performed in 6 patient s to assess dirrusion 
parameters in various patho logic sta tes and to ga in in s ight into the 
c lini ca l appl ica tion of thi s me thod . Diffusion imaging was performed 
by modification of a standard spin echo technique . Two images were 
acquired (TR 800, TE 180, NEX 4) differing in the du ration of the 
frequency encoding (read) gradient and its compensatory gradient. 
Calcu lat ion of the diffu s ion coefficicnt at cac h pixel was based on the 
signi.t1 allcnuation betwcen the two images. Standard TI and T2 weighted 
acquisitions were pcr formed in each case to provide a comparison wi th 
diffusion maps. Average diffu s ion coefficients (x 10- 5 cm2 /sec) in 18 
normals wcre 1.1 for gray malter, 0.7 for white matter, and 2.4 in pure 
water. Ave ra ge diffus ion coefficients in th e 6 patients studied were: 
venous infarc tion/hypertension 2. 1, meningioma 1.3 and surrounding 
edema 2.2, otigodendroglioma I.t, astrocytoma (grade 1I· 111 / 11I ) 2 .), 
microangiiopathic leukoencephalopathy 2.2, and mul ti pte scle ro s is 
plaque (on s tero id s) 0.9 with adjacent no rmal white mailer 0.9. 
Abnorma l diffusion matching the ex tent of T2 sig nal abnorma li ty was 
present in of 3 o f 6 cases. The exceptions inc lude the meningioma 
which demonstrated abnormal diffusion but norma l T2 s ign al 
(iso intcnse to conex). and th e M.S. plaque and the o ligoden drogli oma 
buth of whic h wh ich demonstrated normal diffusion but abnormal T2 
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sign~1. These preliminary findings indicate that: 1) diffusion 
abnormalities arc present in diverse pathologic stales wilh certain 
lesions distinguishable from normal ti ss ues by allcrcd diffu sion 
coeffic ients, 2) increased T2 s ignal docs not necessa rily correlate with 
increa sed water diffusi on indica ting that there arc difference s in the 
biuph ys ica l mechanisms responsible for T2 relaxation and the 
molecular se lf diffusion of water. 

Improv ed Magnetic Resona nce Images of the Brain Using a Variable 
Bandwidth Pulse Se uence: Curnes JT, Boyko OB, Yeates AE, Pe1c 
NJ, Shirnakawa A Duke Univ ., Durham, NC 27710) 

Signal to noise (SIN) ratios are of critical importance in 
MR. The diagnostic information in T2 weighted images obtained at 
longer TE intervals i s based on decay (spin-spin relaxation) 
differences at a point in time when the s ignal intensity from all 
tissues has become quite low (decrea sed SIN ratio). In an effort 
to improve image quality by increasing the SIN ratio, a narrow 
bandwidth may be se lected to inc rease the sampling time, thereby 
reducing noi se. The disadvantages of this, however, include a 
l engt hening of the first echo to a TE longer than one would 
prefer , as we ll as a predictable increase of the chemical shift 
artifact along the frequency encoded direction . 

. A var i ab l e bandwidth (VB) pulse sequence wa s develop ed which 
comblned a sta ndard 16kHz bandl.idth on the first echo (TE=20 or 
30 ) with a 5.3kHz bandwidth on the second echo (TE 70-BO). This 
combination preserves an early first echo with minimal chemical 
s hift ar tifact while reducing statist ical noise on the second echo 
by {J. Chemica l shift effects on the second echo are felt to be 
often accep table due to the short T2 of fat. 

Twenty patients (both normal a nd abnormal) and 10 post-mortem 
s pec lillens underwent cra ni a 1 MR wi th both a standard sequence and 
a pro totype variable bandwidth (VB) seq uence using a GE Signa 1.5 
T sys tem. Three independent observers agreed that in each case, 
SI N ratlo and l es ion conspicuity were improved on the second echo 
of the VB seque nces as compared to a standard 16kHz image without 
(I) th e addi tiona1 time required to increase SIN ratio by increas­
ing the number of exci tations (nex ), or (2) increasing the field 
of VIew, and (3) the attendant degradation of early echo images by 
Inh e rent chellllcal s hift and TE limitations of narrow bandwidth 
imaging. Areas of noticeable improvement include 1) discrimina­
t Ion of adJacent areas of increased T2 , 2) identification of areas 
of T2 as perivascular spaces versus i sc hemia or demyelination, 3) 
gray/whlte dlfferentlatlon, 4) detection of myelinated pathways 
and 5) detection of nonna1 brain iron. ' 

In([jI - Voxd In co heren! Mol ion (!YIM+ ) MR Imaging or Wall crian 
Degenerati o n: Berry I , Manclfc C, Dcmoncl JF, Arrue Ph 
(Neuromdiology Service. CHU Purpan, Toulouse. France) 

T2 - wciglncd imaging techniques have proved an excellent 
scrcening mcthod in clinical brain MR . Indeed most of the 
pathologicul processes include either brain cdcma or brain 
demyelinization and gliosis, which induce T2 prolongation, depicted 
011 T 2- wciglllcd images. Although those tcc hnique s are very scnsitive 
they Ca llilot sepa rate Ihe two processes. IVIM imaging showing 
difru sion and perfusion proton motions should have thi s ability, 
which was co nfimlcd with the comparison of edema in acute stages of 
brain isc hemia and Wallerian degeneration of the corticospinal tracl. 

MR im aging was performed at 0.5 T (Magniscan> 5000 ) 
(Tho lll son-CG R. France) in 4 patienls (3 males . I female; 30.35.50,57 
years old) with Wallerian degeneration (4 monlhs 10 5 years). T2-
weig hted spin echo (TRIOOOrrE 140 msec) and IVIM Icchniques were 
assessed for their ability to image edema and W allcrian degeneration . 
On T2 -weighted sequence bOlh processes cxhibiled brighl signal 
intensi ty . With IVIM imaging, edcma was characterized with elevated 
apparent diffusion coefficient (A DC) as compared 10 normal grey and 
while matt er while Wallerian degeneration had the same ADC as 
norllIal brain . This new in13ging technique seems therefore to be 
usc ful in the differe ntiation of pathol og ic le sions . 

Identifica ti on of Calcified Intrac r anial Lesion s By 
Fa s t Small Flip Angle Prot o n De n s ity Im ag ing : Alb e rt S. 
Leeds NE (Beth I s rael Medi ca l Center. New York. NY 
10003) 

Ide nt ifica tio n of calcified intracranial l es i o ns 
by pr oto n MR requires proton density imag es (ver y 
s h o rt TE and Tk longer th a n 4000ms) in a ddition to the 
mo re cornmon T 1 a nd T2 wei g ht ed ima ges as proton denSity 
images represent th e signal fr o m all the protons within 
tile sec tion exa mi ned. Howev e r, th e ac qui s ition of 
pro t o n d e n s it y im ages prolong s the ima g in g tim e comp a r-

ed to th a t of T2-we ighted ima ges . It h as been s hown 
r ece ntl y tllat reliable proton d e n s ity im a ges can b e 
o btain e d u s in ~ smal l flip a n g le fast gradient ec h o im a ­
g ing t ec hnique s . 

We ll uve use d f as t proton denSity (FPO) imaging in 
~o mbinatio~ with Tl a nd T2 -weighted im ages for id e nti­
fyi n g c al c 1 f ied intracranial lesions. Fast prot o n den­
si t y images have been ob t ai ned with very small flip 
a ngle and s llort TE values . 6-15° and 9-1 3 ms. r es pec ti­
ve l y . TR o f 75-200ms was utiliz e d. The MR examinations 
were ca rri e d o ut at a field strength of 1 . 5T (GE S I GNA) 
with a variant of the pulse sequence GRASS (Gradient 
Recalled Acq ui s iti o n in th e Steady State). Pati e nts 
with and with o ut intra c r a ni al ca lci f ication as diagno­
sed by CT were se l ec ted for our study. 

Our result s demonstrate that: 1 ) Mo s t calcificd 
intr ac r a nial lesi o ns can be identified in an MR exa m­
ination; 2) FPO im ages a re very u sef ul in id e ntifyin g 
ca l c i fic zoncs; J ) FPO images a re obtained in r e lativ­
e ly s ll o rt acquisitio n time; and 4) FPO im ages c an be 
u se d to differentiat e between calcif i c zones and hemo­
rrhage. 

In Sea rch Of An Effective Screening System For Intraocula r Meta llic 
Fore ign Bodies Prior To MR - An Important Issue Of Patient Safety: 
Mani RL (P rovidence Hospital, Oakland, CA 94609) 

Patien ts placed in high strength magnetic field s with undetected 
intraocular ferromagnetic for e ign bodies (IFFB) are at risk for severe 
eye injury. At present there is no consensus system to detect IFFB for 
lack of speci fic answers to the following questions: 

1. What are the directly observed behavior characteristics of 
metallic foreign bodies in ocular vitreous when exposed to 1.5 Tes la? 
Over time? Over a range of decreasing sizes? 

2. What detection system with what parameters is capable of 
finding all of these small IFFB? 

We initiated a series of experiments geared to answer these questions 
and provide a scientific rationale to choose an appropriate screening 
system. The results of these experiments can be summarized: 

1. Sixteen IFFB's (size: 0.15-2.0mm) were placed in bovine vi treous 
and exposed to 1.5/0.5T. All reacted identically, but in proportion to 
mass: a) vibration, b) torque, c) sudden projectile motion. All fragments 
exposed for 30-45 minutes demonstrated dramatically enhanced reactions. 

2. Plain film de tection tests of 19 iron fragments (s ize: 0.15-
2.0mm) employed every available state-of-the-art film/screen/focal spot 
combination to produce a total of 86 radiographs. Analysis of the best 
36 films demons trated that plain film radiography cannot resolve 
fragments sma ll e r than 1.2mm. Literature indi ca tes, however, that IFFB's 
are fr equen tl y found in sizes approaching 0.5 mm (Neubauer, et al 1975). 

3. CT (9800) with 3.0mm slice, FOV 13-1Bcm, bone algorithm, 
de tected 100% of 21 IFFB's (size: 0.15-2.Dmm) down to O.lmm. 

4. CT appears to be the detection system of choice in the search 
for re tained IFFB. 

Xenon/CT Cerebral Blood Elow StudIes Prior To and During 
Continuous Depth Electrode Monltodng In Epilepsy Patients; 
Inil ial Report of Observations: Hogg JP. Johnson OW. Dasheiff R. 
Badour AS, Yonas H. Pentheny S. Jumao-as A. Latchaw RE 
(University of Pittsburgh. Pittsburgh. PA 15213) 

At the University of PIttsburgh Eptlepsy Center. 
presurgical evaluation of patlents with medlcaJly Intractable 
seizures Include noninvasive Imaging including CT. MR. Xe133 
CBE. and Xc/CT CBE. Later. more invasive testing Is done 
Including stereotactic placement of bItemporal and blfrontal 
intracranial depth electrodes aJlowtng continuous depth electro­
enccphalography (CDEEG). There were 27 scans unmonltored 
by CDEEG. 7 were later found to have btlateral temporal or 
fron tal seizure fOCi and 10 had untlateral seizure foct. Ten are 
stiJl awaiting depth electrode placement. Six of 7 wIth btlateral 
focI demonstrated asymmetric regional cerebral blood flow 
(rCBE) In regions of seizure focI subsequently documented by 
CDEEG. One study was degraded by motion. Three of 10 wtth 
unilateral seizure fOCi had symmetdcal, normal rCBE. and 1 had 
global symmetrically decreased CBE. Two had decreased rCBE 
and 2 ha d Increased rCBE In the area of the later documented 
seizure focus. Two scans were degraded by motion. 

A subgroup had depth electrode stimulation of seIzure 
actlvity and were found to manifest only electrographlc seizures, 
some occaslonaJly manIfesting mtld symptoms. Each received a 
CDEEG monitored baseJtne exam prior to depth electrode 
stlmulatlon and at least 1 temporal lobe stimulation followed by 
another Xe/CT CBE scan 20 minutes later. Of these, 4 patients 
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ha d 7 temporal lobc s timula tions. There were 4 s eizures by 
CDEEG which showed Increased CBF tn the lobe of the focus. In 
3, stimulation failed to cause a seizure and in 1 there was no 
change in CBF and in the other 2 there was increase in CBF in 
the lobe of stimula tion. One of these 2 reported an aura. We also 
found in those who had more than I temporal lobe stimulation 
tha t elevated CBF returned to normal levels in 20-30 minutes. 

Re la ti ve Ac curac y of MR and CT in Rad iol og ical Evaluation o f 
Pa ti e nt s with Se izure: Mikhael MA, Tramm e r BL (Ev ans ton Hospit a l­
McGaw Med ical Cent er o f Northw es tern Univ . , Evanston, IL 60201) 

Three hundre u and six ty-e ight cases presenting with se izure disorder 
were s tudie d wi th CT a nd MR. CT show e d a primary brain tumor in 36 
cases (21- 78 yrs), isc hemic and hemorrhagic infarctions in 42 cases (24-78 
yrs) , me tas tases to the brain in 42. cases (38-78 yrs), arte riovenous mal­
formations and aneurysms proven by angiogram and/or surgery in 6 cases 
(15- 42 yrs), o ld scars from infarc tions and/or traum a in 10 cases (38-71 
yrs), acut e small posttraumatic hema toma in 2 cases (10 and 19 yrs), and 
was negative in the re ma ining 230 cases. 

MH s tudies missed the small ac ut e cerebra l hemorrh ages, whi c h were 
cl e arl y show n on CT scans (2 cases) , but detected a ll the o ther lesions. 
The 2 cases of small he morrhagic areas missed on early MRs were clear­
ly show n on la te r MR scans (10 days a ft e r the ic tus) . 

Moreovel' , MR s tudies showed brain tumors in 6 cases proven by 
surgery to be : astrocy tom a in 4 cases (4-13 yrs), 1 case of multipl e lymph­
oma masses (2 1 yrs) a nd I case o f temporal lobe me tastases (52 yrs); 
pos ttra um a tic infiltra ting gliosis in 2 cases (12 and 18 yrs); ham arto ma 
of the te mporal lobe in 2 cases (5 and 11 yrs); t e mporal lobe sclerosis in 
3 CLI!:ies (C) - 15 yr s); 3 cases o f occult vascular malformation (2.1-2.8 yrs); 
and 2 cases o f vani shi ng te mporal lobe les ions (6 and 18 yrs), out of the 
2.30 cases with negative CT scans. Th us , the CT scan was pos itive in 
138 cases and was nega tive in 230 cases , miss ing 18 cases with radiolog i­
c a l abnorma liti es :de te cted only by MR. Some of these lesions were surgi­
call y curable (hamal"toma and temporal lobe sclerosis) and others were 
he lpe d by medi c a l tre a tm e nt. In 2 cases the lesions de tec ted on MR dis­
a ppeared on fo ll ow - up MR s tudies (6-8 wks) and were assumed to be 
post- se izur e c hanges. 

We feel tha t CT and MR scans are com ple me ntary s tudies for the 
diagnosis o f cases presenting with sei z ures a nd the neurorad io logical 
work- up to s tudy these cases is not complete without an op timum MR 
s tudy. Lesions s how n on MR s tudies done shortly a ft er se izure should be 
followed-up befOl'e considering surgi ca l intervention because some of 
these, in our series , disappeared on fo ll ow-up MR st udies and we re pre­
sum ed to be post-se izure c hanges of the bra in. 

MR Evaluation of Intractable partial Complex Se i zures: 
Pathologic and El ec troencephalographic Correlation: Dowd CF, 
Dillor. WP, La xe r KD, Barbaro N (Univ . of California, San 
Francisco, San Francisco, CA 94143) 

We prospectively reviewed the MR studies of 24 patients with 
intractable partial complex seizures, who later underwent 
r esec tion of EEG proven seizure foci. Ninetee n patients were 
imaged at 1.5T , four at 0.35T, and one at 0. 5T . Correlation wa s 
obtained on all patients with EEG and surgical pathology . 

Of 13 pati en t s with mesial temporal sclerosi s (MTS), 8 
exhibited an MR abnorma l ity at the site of pathology as 
determined by EEG and surgery. Abnormalities included increa sed 
(5) or decreased (I) signal intensity, distortion of gray-white 
int erface (1) and temporal lobe atrophy (1) . Five patients had 
no abnormalities at the site of the disea sed focus . 

MR was more sensi tive in patients with other structural 
lesions which included tumor , encephalitis , polymicrogyria , 
cryptic vascular malformation , and tuberous sclerosis . 

Prior studies indicate some usefulness of MR in intractable 
se i zure patients, but many report relative insensitivity of MR 
in defining an abnormality (as low as 11%). Our re sult s 
demonstrate the usefulnes s of high reso lution thin section 
multiplanar MR using cardiac gating or flow compen sation 
techniques in this patient population. 

MIl lma in Prior to and Followin Elec trocxmvul s i ve Ther apy in 
Pa tl.e nts Wl 1 NaJo r ective DlSC> e r s: ra a s!:rnan 
RI , Shah A, MsCalliste r T, Pnce TPR, Gyulai L, Atlas SW, Hackney 
00 , GoldJ:erg HI , llil aniuk LT , ZimrerlT'an RA (Hospital of the 
Univ. of Pennsylvania , Philadelphia , PA 19104) 

Electr= nvulsive tl'erapy (JX"I') is an effective trea t:rrent 
fo r depression and other psychiatric disorders. Hc7.Yever , the 
use o f ocr is controversi a l . An.i.m3.1 research I human autopsy 

s tudies , and ne uro ima.qing studies suggest the p:::>ssibility tha t 
JX"I' may result in cer ebral pathol ogy , This includes jXlssibl e 
accel e r a ted neuronal drojXlut o f aging , neuronal and hippocampal 
cell l os s and gliosis , atrophy , petechial henorrhages , and 
trans ient dis ruption of the blood brain barrier. lJecause of 
these jXls s ible sequelae , "'" des igned this study i n which MIl 
imaging was performed in 14 patients with major af f ective di s ­
orders prior to and followinq their =urses of JX"I' . Pre- and 
post- EC1' MR scans "",re evaluated by visual analysi s by a t l east 
b"o neuroradiologists . 

MR inaging fo llowing JX"I' revealed no changes when ccmpared 
to the pre-JX"I' MR scans . fk::/Wever, it is possible that subtle 
changes of cell l oss and gliosis may no t be detected by MR . 
'll1ese possible sequelae of JX"I' cannot be excluded on the basi 5 

o f this 5 tudy . 

Large Virchow-Robi n s~aces: MR-Clinica l Corre l ation: 
Heier LA, Ba uer C, Sc wartz L, Zlmmerman RD , Dec k MDF 
(New York Hos pi t al -Co rne ll Med i ca l Cen t er, New York 
New York 10021) 

1 .5T MR scans routinely demonstrate sma ll fo c i of 
CS F s i gna l on a ll pulse sequences about the base of the 
brain. Th ese l esio ns conform t o the pat h of the l e n­
ticulostriate(LS) arteries as th ey en t er the basal gan­
g l ia through the anterior perforated substance and r e ­
prese nt l arge Virchow-Robin(VR) spaces which accompany 
the vesse l as it penetrates th e br a in from th e sub ­
arachno id space . Rarely the se perfor.tions have been 
see n in the hig h co nvex it y( HC) exten din g int o t he cen­
trum semiova l e. A r etrospective review of 816 MR sca ns 
was under t ake n to determine the clinical s i gn i f i cance 
and associat ion s(if a ny) of this a nato my. Th e VR 
spaces were graded as were th e non- specif i c white 
matter(WM) l es ion s. Th e pr esence of atrophy, i nfarc­
t i on, hydrocephalus and mi sce llan eous pat hol ogy was 
noted. 314 cases of l arge VR spaces were identified . 
A study samp l e was created consisting of a positiv e 
group contai lli ng all the gra de 2 and 3 VR spaces(67 
patie nt s) and a negat iv e or contro l group of 109 ran­
dom l y se l ec t ed pat ient s from the original 502 who did 
not have l arge VR spaces . Th is st ud y samp l e had th e i r 
charts reviewe d an d the fo ll owing variab l e s wer e no t ed: 
age, s ex, in cidenta l WM le s ion s, inf arction, dem entia, 
hypertension and atrophy. For each pa ti ent var i a bl e , 
the proportio n o f patie nt s wh o were positive f o r that 
var i ab l e wa s ca l culate d for each of the two g roup s 
and compared ac ro ss gro up s us in g a Fi sher exact test . 
Multiple logistic regression analysis was us ed to de ­
termine whe th er any of these variables were join t l y 
assoc i a t ed with being "po s iti ve" or "n egative" for 
l arge VR spaces . Th e foll ow in g variable s wer e s i gni ­
fica ntl y associa t ed with being posit i ve for l ar ge VR 
spaces : age, hypertension, dementia, i ncidental 1m 
l es i ons and male ge nd er . Lo g i stic regress i on ana l ys i s 
revea l ed th a t when a ll th ese var i ab l es are con s i dered 
jointly, on l y age remains sig nifi ca nt . In conc l usio n, 
l arge VR spaces ar e another phenomenon of the ag ing 
brain. 

Signifi c ance of Virchow- Ro bin Spaces in Ma gn et i c 
Reso nan ce Ima ges of t he Brain : Mur a ki A, Gl ass -Roya l 
M, Ma n z H, Smirni o t o pou l os J , Carvlin M, Sc he llinger 0 
(G eo r getown Univ. Hospital , Washing t on DC, 20007) 

Sma ll , mUlt i pl e foci of incr eas e d signa l i n te ns i ty 
(T 2 we ighte d ima g e s) in th e ce n t rum s e mi o vale are 
f req ue nt l y o bse rv e d o n magn e tic r e s o na nce (MR) ilnages 
o f t he brai n. Oft e n, the s e findings a r e o f do ubt f ul 
s ignifi ca nc e wi t h r e s pect to t he pat i e nt' s c lini ca l 
sta te . Se v e ral e xplanati o ns f o r thi s phe no me no n have 
bee n ad va nced a nd much controve rs y su r r o unds t h i s 
iss ue . We c o rr e lat e d imag e s o f 5 fix e d b r a ins 
o bt a ined a t 1 . ST and 4.7T a nd of )0 f ixed b rai ns 
o bta in ed at 1 . ST wi th patho l og ic ana l ys i s o f t hese 
brai ns . An eva l ua ti o n o f t he p e ri vasc u la r spaces in 
fi xed bra in s pec ime ns fr om th e Yak ov l ev collection of 
t he Arme d Forces In s t i tu te of Pat holog y (AFI P ) we r e 
reviewe d . Th ese f oci o f hype r i nt e n s i t y in part 
c or r e l a t ed wi t h t he l ocati o n o f t he deep penet r atin g 
ar t eries and p r o ba bl y r e present e x t r ace llul a r water i n 
the pe r ivascu l a r (Virchow-Ro bin) spaces . These spaces 
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typi c ally enlarge with aging and with various systemic 
di so rders such as hypertension. We then 
r e t r ospe ctively r e vi e wed 150 MR scans of patients with 
variou s clinical/patholog ic conditions and found that 
the se hype rinte nse foci were frequent findings . It is 
o ur conclusion that many o f the s mall hyperintense 
foci i n t he c e ntrum semi ova l e represent extrace llular 
wat e r in the Virchow-Ro b i n spaces. 

Cribriform Slille of Drain ' MR Appearan ce or Sypratc OI Qrjal 
periyasc ular SOilces il l High Fje ld : Boyko OB, Djang WT, Yeates AE. 
Gurger PC. !-Ieinz ER (Duke Univ .. Durham NC 27710) 

Magne tic reso nance im aging (MR) is an extremely sensitive 
tec hniqu e for dCl cc ling whi le matter les ions. Typically lesions have 
in creased water conlcn i and afC best identified on T2 weighted images 
as areas of relativ e signal hyperinlcnsily . Areas of high signal 
int ensity in whi le mailer arc usually ass umed to represent pathologic 
processes such as infarct ion, gliosis, edema or demyelination . 

We have encountered 15 adull and pedialric p:Jli enls in whom 
Ihere ha ve been Illulliple discrete, symmetrical, round or elliptical 
foci of hi gh s ignal intensity within the sup ratentorial white matter as 
see n on T2 wcigllled images. All sludies were performed al 1.5 Tesla 
using spin ccho TI, inte mlcdiate and T2 weighted sequences. Tl and 
intermediate images demon strated these foci to be isointense or ncar 
isoin lense 10 cerebrospinal nuid (CSF) . Ailhough one palienl had a 
c lini cal diagnos is of maya moya and another of neurofibromatosis. 
the se MR findings were found in normal non-hyperintense 
individual s, and thus cou ld not be directly associated with a specific 
di sease proce ss. 

The conspicuity of th ese spaces is improved using a protot ype 
variable bandwidlh pulse sequence. A slandard 16 kHz bandwidlh is 
lI sed on the first ec ho and a 5.3 kHz bandwidth on the second echo. 
The sampling time is thus increased with a reducti on of statistical 
lIoi se on Ihe sec:ond echo. 

After reviewing the neuropathy lit e ratu re and the aulOp sy 
mut e rial at ou r own in stituti on, it became clear that the perivascular 
spaces s urrounding penetrating ancries of the cere bral hemi s pheres 
c an become quite prominent in some patients, especially those with 
hypcnen sio n. The appearance of these dilated periva sc ular spaces 
has been referred to as the "erib iform state." These foci of increased 
signal can be dislingui shed from MS or SAE by Ihe facI Ihal Ihese foci 
have less signal intensity on int ermediate T2 weighted echoes. 

MR Quantitation of Gray, White and CSF Volumes of 
the Bra in in Alzheimer Disease: Kowalski HM, George 
AE, Rusinek H, de Leon MJ, Stylopoulos LS, Mourino 
M, (NY Univ. Med. center NY, NY 10016) 

We used two MR inversion recovery sequences: 
for CSF (5000 / 490/50 and 100) and for white matter 
(1400 / 425 /3 0). The CSF sequence highlights the CSF 
and su ppresses the gray and white matter signal. 
The white matter sequence highlights the white 
matt e r a nd suppresses both gray and CSF signals. 
Us ing references to samples of pure gray, white 
mat t er a nd CSF in histogram analyses, the 3 tissue 
distributions are differentiated and tissue volumes 
quantitated. 

We studi e d 10 patients with Alzheimer dis ease 
(AD) a nd 12 age matched normal controls. All 
s ubjects me t diagnostic criteria consistent with 
NINCDS-ADRDA recommendations . AD patients showed a 
s ignificant decrease selectively in the amount of 
temporal lob e gray matter (p < .05). There was no 
diff e r e nce in the temporal lobe white matt er 
volumes bet wee n the normals and AD patients. No 
group diff e r e nces were found for either gray or 
whit e ma tter volumes in the parietal, frontal and 
occ ipit a l lobes. This study is the first in vivo 
ev id ence th a t the early changes of Alzeimer's 
disease involv e a selective loss of temporal lobe 
gray matte r. 

The NQIDli'l Er hoL!cni c jly of The Comus Cal!osum: Tominaga S, Pile­
Spe llman J, Kushner D, Mikulis D (Massachusens General Hospilal, 
BOSIO II , MA 02114) 

The corpus ca llo s um is an easily identifiable s tru c ture 
so nogfi.lphi ca ll y s ince it is sign ifi cant ly more eeholucent th an adjacent 
while mall er, and is s ilhouetted by surrounding s tructures . A 
retrospectiv e s tudy was performed to assess the echo pattern in infant s 
a nd adults und e rgoing tran s fontanelle a nd in traop era tive 
ultraso nograph y . We reviewed 45 adult intraoperative ultrasound 

e xa minati o ns (ages 17-72) and 138 infant transfontanel!e examinations 
(from 23 weeks geslali on 10 6 monlhs of age). The corpus ca llosum could 
be well seen and was normal on 16 of the intraoperative studies and 68 
of th e tran s fo ntane lle exami nati ons. The cchogenicity of the CC was 
ass ign cd 10 one of Ihree groups; group I - echogenicily of Ihe CC 
etluivalenl lO adjacent whitcmauer, group II - less than adjacent 
whi lemallc r, group III - simi lar to CSF in the lateral ventricle. 

Tr'1I1 s folltanellc s tudi es revealed the following case di stribution: 
Group I - 23 .5%, Group 11 - 67.7%, Group 111 - 8.8%. Inlraopc rali ve 
studi es revea led the following case distribution: Group 1- 12.5%, Group II 

3 1. 3%, Group III 56.2%. These findings indicale decreas ing 
echogcnicity of the corpus callosum with age most lik e ly due to 
progress io n of myelin ati on occurring during the normal maturation of 
Ihe eNS. 

Per i ve ntricular Hyperint ensiti es : MR-Pathologic 
Correlatlons Be tween Subcortlca l and S ub e~endymal 
Hyper in tenslties: Heler LA, Morgello S, arrar JT, 
Zimm e rman RD, Deck MDF (New York Hospital-Corn e ll 
Medi cal Cent er , New York, NY 10021) 

Sub epe ndym a l peri ventricular hyperintensity(PVH) 
is commonly encountered on T2 MR i n adults and in­
creases with age. While the pathologic ba s is of sub ­
cortical whit e matter(WM) hyperintensiti es has bee n 
in ves tigat ed, the s ource of subependymal PV H has not 
been identified . We corre l ated pathologiC, post ­
mort em magnetic resonance(MR), and c lini ca l findings 
in 19 patient s between the ages of 40 and 91. MR scans 
were assessed for location and extent of hyperinten­
s iti es in both the subcortical and subependymal WM. 
Hi sto l ogic sect i ons of subependymal WM were graded for 
epe ndymal denud a tion, pallor, atherosclerosis, gli osis 
and rosettes. Sections of the subcortical WM were 
grade d for both vascular and WM abnormalities. The 
following observations were made : I.Subependymal PVH 
did not correlate with pathologic changes in the sub­
epe ndymal WM. 2. Subependymal PVH had a strong asso­
c iation with pathologiC and MR le s ion s in the subcor­
tical WM . 3. There was a moderate association be tween 
the vascu l ar abnormal ities in the subependymal and 
subcortica l WM. 4 . Subcort ical pathology and subepen­
dyma l PVH s trongly correlated with age. We conclude 
that subependyma l PVH represents a phys i ologic change 
rather th an a structura l one. It is postulated that 
s ubependymal PVH is due to extravascular water arriving 
at the ventricles(15% normal CSF production). Sub cor­
tical WM pathology may increase the amount of extra­
vascular water traveling to the ventricles thus in­
creas in g th e s iz e of the s ub ependyma l PVH. Subependy­
mal PVH do es corre lat e with pathologic lesions in the 
subcorti ca l WM and may be an index of vascular and 
WM disease in the adjacent subcortical WM . 

Chron ic Acqu ired Hepatic Failure : MR Imaging Of The BI'ain : 
Brunberg JA, Kanal E, Hirsch W, Davis PL, Van Thiel D!-I 
(Pittsburgh NMn Institute and Univ . of Pittsburgh, Pittsburgh,PA 
lS213) 

1.5T MR images of the head and upper abdomen were 
obtained in a prospective series of 42 adults with non-Wilsonian 
c hronic hepatic failure. Imaging sequences with Tl contrast 
we ig hting (T1CW) (TR 500-600msec/TE 20msec ) demonstrated 
ma rkedly incr eased signal intensity in the globus pallidus in 
27/42, in the putamen in 20/42, in the subthalamic region and 
s urrounding the red nucleus in 15/42, in the quadrigeminal 
p la te in 5/42 and in the anterior pituitary in 10/31 . T2CW 
(2500/100) images demonstrated the globus pallidus to be of 
normal low intensity in all 27. A region of markedly low 
inte nsity was seen within the globus pallidus on T1CW and 
T2CW images in 3 patients and was demonstrated to r e present 
calcifica tion in the 2 patients on whom CT studies were 
obtained . Gra die nt reversal images (200/50/6=10°) demonstrated 
low s ignal inte nsity in the regions seen to have increased 
inte nsity on TlCW images. Increased intensity in the basal 
ganglia on T1CW images was seen more frequently in patients 
with cholestatic he patic fai lure (11/14) than in patients with 
c hronic active hepatitis (12/20) or e thanol associated hepatic 
failure (4/8) . Three of 42 patients demonstrated increase d 
inte ns ity in the pons with T2CW images, compatible with central 
pontine mye linorys is. 

MR findings in the CNS and pituitary did not correlate 
with liver o r sp lee n morphology or MR inte nsity patterns, and 
did not corre la te with clinical neurologic status or laboratory 
ind ices of hepa tic function . Alterations in intensity were not 
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demonstra te d in the cerebral cortex or in cerebe llar regions 
which. like the basal ganglion in patients with chronic hepatic 
e ncephalopathy, are demonstrated to have c haracteristic 
hi s topathologic changes, including proliferation of Alzheimer 
type II as trocytes , micrOCBvitation, and neuronal degene ration . 
Depos ition of an as yet unide ntified parama gnetic substance is 
postu la ted as a mechanism for trus previous ly undescribed MR 
manifes tation of c hronic hepatic acquired failure . 

Nl{ Imaging in O:lc - Slde - Dom in an t Parkinsonism: Ts uc hiya K. 
N.:lkita K, Furui S, Ta kenaka E, Na kajima S (N . .ltiolldl Defense 
H~dica l Co l lege. Tokoroz<lwa . Saitamn , ]59 Japa n) 

High-field 1'1R imaging provides an oppor tunit y for the 
~v.:l J uation of ir on distribution i n the brain. In disord ers 
affec ti ng the ex trapyramidal sys t e m, abnorma l accumulation or 
dist ribu tion of iron has been de sc ribed on T2-weigh t ed MR 
i ma ging. 

We reviewed Tl -weigh t ed MR i mages(SE , TR 18001115, TE 80-
100llls)obtalned at l. sT 1n 14 patien t s ( se ven mal es . seve n 
fe"wle s , 44 - 78 years old ) with clinica lly o n e - sid~-domi nant 

Parkinsoni s m (idIopathic Parkinson disease). In eight cases, 
hypo lnt ensi t y was more promine nt a nd/or exte ns i ve in the putamen 
0 11 the s ide contrala t era l to the dominant s ide. In add itio n, 
more prominent hypoin t e ns ity was noted in the con t rala t eral 
mi db rain in two cases . 

The sp. findings nl.1y reflec t changes in dopamin e metabo li sm 
in tile nigro-st riatal pa thway resulting in a bnorma l iron or pig­
nl~ntary accumul a ti on . We cons i der these fi ndings to be note ­
wurtll Y 111 the ~valua ti n n of MR i mages of patient s with 
Parkin soni sm which is known to be freque nt ly o llp.- s ide dominant . 

MR of the Basal Ganqlia in Typical and Atypical 
Pa rkinson's disease: Discrimination using Spin-echo and 
Gradient Echo techniques; DeLaPaz RL and Langston JW 
(Stanford Univ . Medical Center, Stanford, CA 94305) 

Parkinson's disease was studied with SE (20 / 600 and 
40,80/2 000) and variable flip angle gradient echo 
(GRASS, TR 400, TE 60, 3D degree flip) techniques at 
1. 5T (GE Signa). Patients included early typical 
("classic") Parkinson's (11 cases, mean age 64) and 
atypical cases ("Parkinson Plus" with poor response to 
dopamine replacement; 17 cases, mean age 66 ) . Signal 
in the posterior-lateral putamen (PLP) , relative to the 
globus pallidus (GP), on the T2-weighted SE and GRASS 
images, was tested as a discriminator between these 
groups. Background-corrected intensity ratios (PLP/G P) 
were defined as follows: <0.9 as "PLP<GP"; >0.9 and 
<1.1 as "PLP=GP"i >1.1 and <2 .0 as "PLP>G Plli and >2.0 
as It PLP » GP It • These ratios correspond to v isua 1 
assessment of the PLP as "darker" than, "equal" to, 
"normal ", and "much brighter" than the GP , 
respecti vely. In typical Parkinson's, results were 
PLP=GP in 2 and PLP>GP in 9 cases. In a typica 1 
Parkinson's, results were PLP<GP in 5, PLP=GP in 7 , 
PLP>GP in 4, and PLP» GP in 1 case. In 3 atypical cases 
with clinical , Striato-nigral degeneration (SND) , marked 
low signal was seen in the putamen (PLP<GP). One was 
studied post-mortem and showed typical changes of SND 
with profound neuronal loss, fibrillary gliosis, and 
dense pigment staining (iron and non-iron containing). 
A fourth SND case showed very high signal in the entire 
putamen (PLP » GP), suggesting gliosis and minimal 
pigmentation. A survey of 500 consecutive SE studies 
revealed PLP<GP in 4 (0.8%, mean age 64, range 60 to 
70 ) a nd P=GP in 12 patients (2.4%, mean age 61, range 
37 to 76) with diagnoses unrelated to Parkinson's 
disease. With clinically suspected Parkinson's disease, 
very low signal in the putamen on T2-weighted SE and 
GRASS images (PLP<GP) is useful for identi fying 
atypica l disease, especially SND, but is not a specific 
finding and may be seen in non-Parkinsonian patients. 

Iot eract;ye Educat j on j n Ne ll roradiology : Mezrich RS , 
Schonfeld S , Ke ller I, Safer J , Amorosa J (Robert 
Woo d Johnson Medical School, Ne w Brunswick, NJ 
0890 1) 

The consta nt improvements in modern imaging 
techniques have provided great benefits to diagnostic 
radio l ogy a nd have increased t he challenge to those 
involved in med ical education. For st uden t s to take 
advantage of the new radi o l ogic tools they must learn 

to unders tand anatomy and its c hange wit h disease in 
eve r increasing detail. Co mputer-aided instruction 
ha s been proposed as a device t o help improve medical 
trai ning however its cost has often been too h igh and 
its operation too complex to be effectively used by 
most radio l og i sts . Recent advances in personal 
computers have produced systems sophisticated enough 
to sto r e and manipulate larg e data bases of 
radiologic images on devices cheap enough to have in 
the h ome, using soft ware simple e n ough that even 
non-programmers can design sophisticated educational 
tools. We will demonstrate a pro gram designed to 
teach principles and methods of neuroradiology that 
ru n s on Macintosh computers using Hypercard software, 
We will demonstrate the system with an image data 
base of CT, 'MR, Angio and Plain X-ray images stored 
on a hard disk. The program provides a si mpl e 
mechanism to construct linkages between text and 
images that al lows the student to learn about any 
detail by simply pointing at it. The sa me basic 
types o f linkages ca n be u sed to test the student ' s 
factual kn o wl edge . Int eractive scenarios that let 
the stud e nt pursue a c l inical problem in a simulation 
of actua l practice are easily constructed wit h o ut the 
ne ed for special programming ski ll s . 

HH Imaging In Patients With Intracranial Aneurysm C1 ips: 
liecker RL, Norfray JF , Te ite l baum GP. Bradley 'IG. Jacobs JB. 
,Iaca se r L. Rieman RL (Department of Diagnostic Radio l ogy, 
Torra nce Hemoria1 Hospita l Medi ca l Center , 3330 W. Lomita Bl vd. 
Torrance, CA 90509) 

Four pa ti en ts with intracrani al aneu rysm clips made from a 
variety of alloys were s tudied by magnetic re so na nce imaging (MR) 
at field s tre ngth s ranging from 0.35 T to 0 . 6 T without inci den t. 
Know l edge of the type of a lloy used in the manufacturing of a n 
aneury sm c li p i s i mportant in de termining whether the c l ip will 
or wil l not deflect in a magneti c field. Fe rroma gnetic c li ps 
s how deflection and torque in a ma gne tic fi e l d and ha ve the 
potential to di s l odge from an aneurysm . Non-ferromagn e ti c or 
weak l y ferromagnetic aneurysm c1 ips s uch as the Sugita (E1giloy), 
Yasargi 1 (316 LVM stain l ess steel), Hei f e t z (E1giloy). Yasarg il 
(Phynox) and Vari - Ang 1e McFadden (MP 35N) do not deflect or 
deflect weak l y in the magnetic field and therefore woul d not be 
expec t ed to dislodge during MR . 

Intrac ranial Chemical Shift Artifacts At High 
Field Effects of Altering Bandwidth : Smi t h AS, 
Weinstein MA, DeRemer DR, Cole RA , Barr RG. 
Duchesneau PM. Lanzieri CP. Rosenbloom SA (Cleveland 
Metropolitan General Hospital, Cleveland , Ohio 
44109) 

Chemical shift artifacts were noted to have 
variable occurrence in h igher field strength systems 
of various manufacturers . Seventy-seven 
exami na t ions performed on a 1.4 Tesla Technicare 
Unit were reviewed. The artifacts were 1) apparent 
extra-axial fluid collection due to shift of 
s ubcutaneous or diploic fat signal, 2) apparent 
location shifts of intracranial lipomas 3) 
artifactual vessels or calcification associated with 
lipomas. Shift of the fat signal from diploic or 
subcutaneous f at in the apparent fluid collections 
depended on skull size and therefore related t o age 
and bipari etal diameter . Shift of fat across the 
inner table of the thin skulls without yellow marrow 
resulted in apparent subdural hematomas in patients 
less than eight years old . In adults, the dipl o i c 
fat shifted across the inner table onto the brain 
while subcutaneous fat s ignal overlapped the thicker 
medullary cavity and outer table. Analys is and 
examples of c ha nges in bandwidth for several 
manufacturers and other machine parameters are 
presented. Calculations for the linear dimension of 
the expected chemical shift artifact are outlined. 

Orbital a nd Intrac r anial Findings in Pseudotumor 
cereErT:-X-CT ~t udy wlth Cllnlcal COrrelation: 
Glbby WA , -GOId erg H~ohe n M, Sergott RC (Univ . 
of Pen n sy lvani a , Philadelphi a , PA 19104) 

A r e tros pec tiv e , blinded study of 17 pa tients 
with pseudo turn o r cerebri was performed. Criteria 
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for inclusion within th e study included clinical 
and CSF pressure evidence of pseudotumor cerebri, 
no s pace occupying intracerebral lesion on CT or 
other pathology causing non-localized increased 
intracranial pr essure, and availability of thin 
section axial and coronal CT through the orbits. 
Twenty age a nd sex matched individuals referred for 
orbital study in which there was no evidence for 
pseudo tumor cerebri, visual impairment or evident 
ocular pathology by either radiographic or clinical 
investigation were utilized as controls . 

The CT's were graded for de gree of ventricular 
a nd s ul ca l e nlargement (0-2+) based upon expected 
s i ze for th e patient's age, degree of empty sella 
(0-3+), and for optic nerve head reversal (0-2+). 
The opt i c nerve sheath diameters were measured in 
bot h th e co rona l and axial planes. Correlation was 
mad e with th e patient's visual deficit and outcome, 
ope ning CSF · pr essures and weight. 

Co ntrary t o prior reports, no significant 
diffel e nc e in the pseudotumor cerebri group and the 
contr o l s were found regarding ventricular and 
s ulcal s ize. Sixteen of seventeen pseudot umor 
patients had some degre e of empty sella versus 
seve n of twenty in the control patients. The 
degree of e mpty sella was also significantly 
different. Optic ne rve head reversal was present 
in one o r bo th optic nerves in 12 of 17 pseudotumor 
patients and in only one of 20 controls . Nerve 
s hea th diameters (6.5 + .8mm for the pseudotumor 
group a nd 5.4 + .7 in the controls) were also 
signi fi cant ly d if f erent . Patients with severe 
visual loss had greater degree of optic nerve he ad 
reversal. 

Inversion Recov e ry MR Scanning of Multiple 
Scleros i s : Edwards MK, Duerk JL, Farlow MR, Rippe 
OJ, Kuharik MA (Indiana Univ., Indianapolis, IN 
46223) 

A prospective study was performed comparing 
inve r s ion recovery sca ns to spin echo scans of 48 
consecut ive patients with suspected multiple 
sc l ero s i s . A prolonged inversion recovery scan 
sequence (TR=3 000 , TI=600) and a motion suppressed 
spi n echo scan sequence (TR=2000, TE=80) were 
performed on each patient using a Picker 1.5 T 
s canner. Lesions were detected in the white matter 
or brain s tem in 27 of the patients using the 
inversion recovery sequence, and in 25 patients using 
the spi n echo sequence. No evidence of multiple 
sc l e ros is was found on either sequence in 21 
patients. Inversion recovery sequences were much 
more sensitive to detection of small lesions in t he 
immediate periventricular region where the bright 
signal from cerebral spinal fluid may shield a small 
per iventricular lesion on spin echo sequences . 
Inversion recovery sequences were also superior to 
spi n echo sequences in the detection of lesions in 
the brai n stem, cerebellar peduncles , and corpus 
ca llosum . 

The same scan sequences were also performed on 20 
patients with a variety of other disease processes 
including infarction , tumor, arteritis, hemorrhage, 
a nd elderly "normal" patients with white matter 
lesions on s pin echo scans. In these patients the 
appearance of the lesions differed from those of 
mu ltiple sc lerosis on inversion recovery sequences . 
The lesions of chronic MS appeared darker than those 
of edema , infarction, or white matter abnormalities 
in e lderly patients. The use of the inve rsion 
recovery sca n s equence appears to provide significant 
improveme nt in both the sensitivity and s pecificity 
of the diagnosis of MS . 

Ce re b ra l Pa r e nchymal Ne urocysticercosis: Comparison 
o f C,[' a nd MR: 

Begl ey MG, Dwyer A, Nash TE 
~a ti ona l In s titute s of Hea l th, Bethesda, MD 2089 2) 

Ei g ht pati e nt s pres e nting with s e izure s , s e rologic 
(Weste rn Blot Specific ) and radiologic evide nce of 
Pa r e nc hyma l Ce r e bra l Neurocysticercosis (PCN ) were 
examine d with CT and MR prior to, during and after 
praz i q ua n te l the ra py. The compare d CT (pre - and 
pos t - co ntr as t ) a nd MR (SE TRSOO/TE 30 , TR 2 000 / TE3~ 

and STIR sequences a t O.ST) were performed on the 
s a me day or within 72 ho urs . The scans were interpre­
t e d in a double - blind fashion and a l esion by l esion 
comparison perfo rme d. A t o t a l of 110 lesions were 
s ee n: 41 cystic-targe t,36 partially calcif i ed with 
peripheral edema, a nd 39 tota lly ca lcifie d. All the 
a c tive l esions (cys t ic-targe t and parti a lly c a lcifie g/ 
edematous lesions)were seen equally well with both 
MR and CT. These l es ions appeared as scattered foci 
of abnorma l sig na l on MR exams . However, CT de mo n ­
strated the character of the ac tive lesions, espec­
ially the cyst i c - target l es i ons while MR did not. 
eT was the Feby more valuable in init ia l evaluation 
of pat i ents as the cystic-target l es ion created by 
encapS Ul at i on of the cysticercal larva is conclusive 
radiologic evide nce of the presence of c y s ti cercos is. 
On ly two pa ti e nt s ha d definite evidence of cyst 
formation on their initial MR scan . In these, the 
cys t was demons trate d by a halo of inflanunatory edema 
surr ounding the cyst. CT a nd MR exams showed transi­
ent perilesional e de ma during the first week of 
therapy in t wo pat i e nts . All lesions diminished in 
size after therapy, most becoming totally calcified . 
CT appeared better than MR in initia l evaluati on of 
patients with PCN and doc umentation of response to 
therapy and progression of ca lcificat i on . 

Il i1:h Field MH of Ikoin Abscess: Goldbe'"g III, Titelbaum OS, 
Gl"Ossman, HI , lI oe lmey DB , Bilaniuk LT, Zimm erm an HA (Hospit al of 
the Uni ve rsity of Pennsy lvania, Ph il adelphia, PA 19104) 

The M H chOl'uete"ist ies of 9 bae teriul brain abscesses in 8 
pn ti ents in va ri ous phases of evolution (acllt e, subacute and 
chroni c) were evaluated with particu1ar emphasis on the oppenronce 
of the capsul e and center of the lesion. Fourteen MR exa minations 
were performed with seri al studies obta ined in five patients. 

Tl,e wull s of 5 of 7 ac ute and all 3 subacute abscesses 
we"e hyperintense on 1' 1 weighted images (WI). In the acute 
phuse, the wull was thicker and more irregular than in the subac ute 
phose. One ee"ebri ti s phase abscess revealed heterogeneous 
hyperintensit y t1l1"oughout. On T2W I, the abscess wall was 
gene"ally hypointense in the ueute phase and beco me hype rintense 
in tile subacute phose. A pOl·tial rim of hypointensity was 
f"equently present in the outer portion ' of the wall in the subacu te 
phuse. In the chroni c phase the wall was iso intense on TIWI 
und similarly hypointense on T2WI. The abscess cavity wus 
unifo"m ly hypointcnse on TIWI in the subacute phose while 
in the acute phase it was mildly hypointense and he terogeneous 
with foc i of hype ,·intcnsity. On T2W I in the acute phose the 
center was only slightl y hyp erint ense and also heterogeneous 
with foc i of lowe,' intensity . In the suba cute phase the center 
was unifo"m ly hypcr intense on T2WI being similar to CSF. In the 
chroni c phose thc ubscess center on TIWI was iso to hypointense 
and hYPc"inten, e on T2W I. 

The MH findings of eu rly ubseesses suggest a consistent 
hemo""hagie component in the wall and progressing centra l 
lI ecros is . In chl'onic abscesses M R sugR"csts coll agen in the 
copsule. 

Meningeal Fibrosis Following Chronic Ventricular 
Shuntin g: Destian S . Heier LA. Zimmerman RD. Morg el lo 
S , Deck MDF (New Yor k Hospital-Cornel l Medical Center, 
New York. NY 1002 1 ) 

Four patients. age d 20 to 77 years. with lon g ­
s t a ndin g ve ntri c ular shunts(present for at l eas t two 
years) had un e nh a nce d CT scans whi c h de mons trat ed s ma l l 
ventr icl es a nd bilateral l ow density extra-axial 
co ll ect ion s indistinguishable from chronic subdural 
hema tom as. Followin g contrast administration. however , 
t here wa s marked en hance ment of the convexity co ll ec ­
tions as well as prominent paratentoria l and parafa l ­
c in e en hancem e nt . Fo l l ow-up CT scans o btained up to 
th irt een months l a t er demonstrated no change in the 
co l l ections. MR sca ns we re per form ed in three of the 
patients . On STR/S TE sequences. the bilateral subdural 
co ll ections appeare d mild l y hyperi nt e nse re lati ve to 
CSF but hypointense relative to brain. On LTR / ITE 
s e qu e nc e s , the subd u ra l collections appe are d hyp e rin­
tense re l at iv e t o CS F and brain . and on LTR /L TE se qu en ­
ce s th e y appeared hy per int e nse relative to CSF a nd 
brain in two pa ti ents. In th e third pa tient, th e 
c o ll ectio ns were i so int e nse relative to CSF and hyper­
int e nse relative t o brain . Th e ex t ent of th e co ll ec ­
t i ons was bett e r demonstrated on MR. but as with 
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unenhanced CT the co ll ections could not be distin-
guished from chronic subdural hematomas . Two of the 
patients were biopsied, and pathology demonstrated 
fibrosis of the meninges c haracter iz ed by granulation 
tissue and collagen deposition. 

Mening ea l fibrosis i s a rare post-shunt phenomenon 
which may mimic chronic s ubdur al hematoma on unenhanced 
CT and MR. Recogn ition of this ent ity is import ant, 
particularly if therapeutic intervention is being 
contemp l ated . Therefore, an enhanced CT sca n should 
be obta in ed in chronically shunted patients to 
differentiate between chronic subdural hematoma and 
meningea l fibrosis. 

MR-Palhologic Correl,lIion in CNS AIDS' Olsen WL, Lempen TE, Longo FM 
(University of California, San Francisco, CA 94143, San Francisco General 
Hospilal, San Francisco, CA 94110). 

We reviewed Ihe brain MR scans of 39 AIDS palients in whom there was 
palhologic correlation: 29 by brain biopsy and 10 by autopsy. There were 12 
cases of primary CNS lymphoma, 10 cases of progressive mullifocal 
leukoencephalopalhy (PML), 8 cases of toxoplasmosis, 4 cases of human 
immunodeficiency virus (HIV) encephalitis, 2 cases of cYlomegalovirus (CMV) 
encephalitis, 2 cases of nonspecific gliosis and one normal biopsy. There was 
significant overlap in Ihe MR appearance of the various lesions . For instance, 
focal areas of high signal on T2 weighled images in the deep white mailer were 
seen in cases of PML, lymphoma and IOxoplasmosis. However, some 
dislinguishing fealures were found: Most cases of lymphoma were SOlitary 
lesions which often had helerogeneous signal on T2 weighted images with large 
ponions isointense with while mailer. Toxoplasmosis was usually mulliple, 
frequenlly with rings of low signal and central high signal on T2-weighting. 
However 4 cases of lymphoma also had a ring appearance. All cases of PML 
showed homogeneous high signal on T2-weighled images wilhout mass effecl. 
Mosl PML lesions were focal or mullifocal, while all 4 cases of HIV encephalitis 
had diffuse areas of high signal in the central while mailer. One palient with 
CMV had a small mass lesion of high signal in the cerebellum. The Dlher patienl 
wilh CMV had a normal MR scan. 

MR or Progressjye Multjfocal LcukocnccphaloPil1hy in AIDS Pati ent s: 
Mark AS, Olsen WL, ALias SW, Lempert TE, Newton D (Universily of 
Ca lifornia San Francisco. CA 94143 and San Francisco General Hospital, 
San Francisco, CA 94110) 

Progressive mullifocal leukoencep halopalhy (PML) is a 
Jemyelinating disease caused by a papova virus. This disease arniets 
onl y immunosuppressed patients, especially AIDS patients. We 
rev iewed the MR scans of 10 AIDS patients with biopsy proven PML. A 
variety of field strengths ranging from O.3ST to I.ST were used and 
there were no significa nt differences in the appearance of the PML 
lesions al differcnt ficld strengths. The lesions were solitary in 6 
paticnts, and multiple in 4 patients (bilatcral in all 4). The lesions 
involved the whitc mattcr in all 10 patients, but in 9 ex.tended to the 
co rti cal grey-white junction. In 4 of these patients the cortical grey 
mattcr appeared to be involved. The lobar distribution of the les ions 
was as follows: parietal 8; occipital 4, frontal 4, temporal 4. The corpus 
callosum was invol ved in 2 patients and in 2 others the internal 
capsu le was abnormal. Basal ganglia and posterior fossa involvement 
were seen in one patient each. On TI weighted images the lesions were 
hypoi ntense 10 grey mailer in 9 patients. In the 10th patient the 
lesion was isointcnse with grey marter. In one patient. there waS a 
focus of high signal in the middle of th e low intensity lesion 
consisten t with hemorrhage (methemoglobin). On T2 weighted 
im,ges, all 10 pOlients had homogeneously high signal lesio ns. The 
les ions appeared :well defined and focal in 8 patients and in the othcr 2 
there was marked asymmetry in the diffuse abnormality. None of the 
lesions had maSs effecl. Seven patients had contrast enhanced CT 
scans and no lesions enhanced. We conclude that PML in AIDS 
patients typi ca lly exhibits focal or multifocal lesions Ihal have high 
sign:J I on T2 weighted images and low signal on TI weighted images. 
Thcre is :J p:Jrict:J1 predilection, but more important, the periphe ral 
grey-white matter junction are involved. The lesions do not ex.hibit 
mass effec t and do not en hance with CT scann ing . 

Dense MCA Sign in Experimental Drug Treatment: Tomsick 
TA, Brott T, Olinger C, Barsan W, Masters J, Reed R, 
Spilker J (Univ_ of Cincinnati Medical Center , 
Cincinnati, Ohio 45267-0742) 

Dense Middle Cerebral Artery Sign (DMCAS) was 
detected by early CT in 6 of 50 patients (1 2% ) entered 
into studies of drug treatment for acute cerebral 
infarction_ Thirty patients were treated with naloxone 

and 20 patie nts were randomized to treatment with 
ancrod or t o placebo. The 6 DMCAS patients developed 
large-volume infarcts (range: 38 -30 3cm3 ; mean: 192cm3) . 
Two became hemorrhagic. In none was the infarct 
limited to the basal ganglia and internal capsule. All 
developed cortica l involvement. 

Of the 44 patients without the DMCAS, only 7 
developed infa rc ts of volume (mean:179cm3) similar to 
those of the 6 DMCAS+ patients. The time from symptom 
onset to the CT was not significantly diff e rent in the 
DMCAS- and DMCAS+ groups . 

This study indicates that the DMCAS is more common 
than previous retrospective studies suggest and its 
presence predicts development of a large infarct. 

We are examining the implications of the DMCAS in 
acute stroke patients examined by CT and treated with 
tissue plasminogen activator (TPA) within 90 minutes of 
ictus in a Phase I dose-escalation study. Five of 17 
have exhibited the DMCAS. Mean infarct volume at 7 
days in this group has been 125cm3, No h emorrhagic 
transformations have occurred in the DMCAS+ group. 

These very preliminary results s ugg est the 
possibility that ultra-early thrombolytic therapy for 
acute stroke patients may decrease the volume of 
cerebral infarction without increasing hemorrhagic 
transformation in DMCAS+ patients. 

The Ce r eb r a l VasclILlr Pattern: AL1i.lt omic Fea turc. s That Predl.ct 
Vulnerabilit y to Pro fusion or Oxyge nation Uefic l cncy: Meall y OM, 
nel l HA, Challa VR (Bowman Gray Sc hool of Hedicine of the Wake 
Forest Unlv., Win ston-Salem, NC 27103) 

We h3v e been s tud y ing the brain vas c ular sys t e m In human 
aut o psy mat e rial h i stoc hemical ly utilizing t he action of an endo ­
thelial membrane e nzyme , a lkaline phos phat<1!:ie (Ue ll MA, Scar row 
we, Hic rovasc. Res ., 1984 i 27:189). Not o nl y does gray matter 
have .J. greater rat e of metabolism than wh ite , but var i ous regions 
o f the brilin have vastly different t ypes of blood supply. A 
c riti c al s tud y will enable the observer t o predic t the suscep ti­
bi lity of the brain to hypox i a (e.g. anest hesia accident) o n the 
one han d and hypoperfusion states (e.g. caro tid stenosis o r ove ["­
trea tme nt for hype rtension) on the o ther. 
Co rt ex: Shurt ar t er i oles 6 mm 10ng--high metab o lic rat e. 
~ cal1osun~ : Sho rt arterioles 8 mm l ong--low metabolic rat e . 
Subcortica l "U" fibers: Short a rt eries a nd arterioles. of t e n rr om 
separa.te p i al arteries (dual blood supply) --l ow me t a bolic rate . 
Extreme capsule: Short ar t er i es and a r terioles from pial plex us 
over insuiar cor t ex . Additional blood s upp ly from la t eral 
bran c hes of lenticulostriate arte r ies (triple blood supp l y) . 
Ce nt rum sem i ova le: Long penetrating a rt eries and long resistance 
arte rioles 20- 50 mm in iength--low metabolic rate. 
Uasa l ganglia and thalamus: Long pcne t rat ing arteries anti rl;!sist­
ance arteriole~ 20-50 mm in length--medium-to-high metabo l ic rate. 

The p ial ar t er i es and art er i o l i!s ove r the brain surface are 
richly int e r eonn.:!cted with anas t omoses . In th e brain paren c hyma 
a few ca pillaries from adjO inin g ar t eriolar systems anastomose 
wit h each o ther; ar t e riolar-to-a rter io l ar anastomoses don l t occur 
norma lly. we be lieve . but ca n occu r in response to insult. 

Gray matter (high me t abo li sm) is mo s t vulne r ab l e to hypoxi.a. 
Deep gray and white r eg i ons (long s in g l e sourct! arterioles) are 
most vulnerable t o hypoperfusion resulting from i ncreased vasc ular 
resistance in the l ong pe ne trating vessels. Hypope rfusi on i s due 
to a rt e riosc l eros i s and at he rosc l erot i c narrowi ng (i n par e nc hyma l 
arter i es a nd ex t e ndi ng down to 50 \.1m diameter arterioles) . and i s 
cxacerbatt:!d by the vascu l a r s pira l s, l oops , and to rt uosities of 
aging. The corpus c allosum. subcor t ical "u" fibers, and extreme 
capsule are least susceptib l e to either of the se vascular chal­
lenges. 

MR or AClI lC Cerehral Is(' hemiAr Courlu li on Will! IIjsloQal!J ology in 
Ih e Rabbil : DeLaPa,. R, Shibata D, Z,rnegar R, Steinberg G (Sta nfo rd 
Univ. Medical Celltcr, Stanford, CA 94305) 

Within ct.:rcbra l ischemic les ions there arc wide regio nal 
va rii..ltion s in neuronal injury, neuropil (g li al) di sruption and edema. 
Thi s stud y was undcrtaken to assess th e MR correlates of the se 
regio nal changes. Twenty male New Zea land rabbits underwent 
unilateral tr ansorbital occ lu sion of the anteri or ce rebral and internal 
caro tid uncries: permanent in 14 with MR images obtained at 12 hours 
after occlusion; aniJ transient for I hour in 6 anim als followed by 
rcperfusion until MR imaging 4 hours late r. Hi slOpathol ogi c analysis 
(40 mi cro n H & E slO in ) was spatially correlated with MR of pre -
mortem and pos t· mo fl cm brains (3-5 days of formal in· rix ati on) . Brai n 
images we re obwined wilh two systems: Re sonex RX-4000 (0.38 Tesla, 3 
inch diameter so leno idal imaging coil, 3.6 mm sli ce thi ckness, TR=400, 
TE=3S ill S; ,nd TR =ISOO , TE=3S & 70 ms) and General Elect ric Signa (1 ,5 
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Tesla, 6 inch dialne le r saddle coi l, 5 mm slice Ihickness, TR=800, 1200, 
20UO TE=25 ,50,75 ,100 ms). MR abnormalily (high s ignal o n T2-weighl ed 
illl agcs) was most co nsistently correlated with regi ons of neuropil 
di sruption and inters titial edema. MR abnormality was less 
co nsis te ntly assoc iall!d with hi stologic signs of ncuronal isc hemia, 
especiall y low grade injury . Both low and high grade ncuronal injury 
we re see n in regions of nomlal MR signal (false negative MR), mosl 
fn.:: qu!!lIl1y in Ihe ba sa l ganglia. Conversely, abnormal MR was see n 
where Ile uropil · injury and edema were accompanied by minimal or no 
isc hcm ic neuronal changes (false positive MR). High signal on T2-
wc ight c.: d prolDn MR primarily represents neuropil (glial) change and 
interstitial edema but is nOl a good predictor of neuronal injury, 
e specially low-g rade cha nges. 

Angiogravhjc Find ing s I n The very Early Phase (6 Hours) o f 
Acute Isc he mic St r oke' Bozzao L, Fantozzi LM, Bastianello S, 
Dozzao A, (Neuroradiology Sect ion) Argentino C, Lenzi GL, Fieschi 
C (III cattedra di Clinica Neurologica ) (Dept. Neuro l ogical 
Sciences , Univ. of Rome 'ILa Sapie nza ") 

Over a period of 14 months, 80 patients with supratentorial 
ischemic stroke see n four hour s from the onset of symptoms and 
who did not sho w serious a l teration of cons ciousness or important 
general diseases were studied with angiography. 

A CT scan was performed in advance t o rule out the 
possibility of intracerebral hemorrhages or tumors. Th e cer ebr al 
angiography carried o ut with digital equipment wa s , as a ru17 
limited to the vascular territory r esponsible f or the 
ne ur o logical deficit . In 12/19 patients wit h carotid occ lus ions 
t he contralateral' side was studied as well.Art e rial pathology 
was c las sified as: internal carotid artery (lCA) no n-st enosing 
plaque, rCA stenosi ng plaque , rCA ulcerated p laque , r CA 
occ lusion (bifurcation or c erv i cal), syphon occ lusion , middle 
cerebral artery (MeA) trunk occlusion, peripheral branch 
occ lu sion. 

A relevant lesion in the symptomatic artery was found in 72/ 
00 patient s, extra - c ranial in 19, i nt ra-cranial in 22, and tandem 
extra and intra-cranial in 31. I n 8 patie nts angiography was 
normal. In 8 of 19 patients wit h ICA carotid occlus i ons) l esion 
was located i n the cervical segment . An intra - cranial occ lusio~ 
isolated or associated)was f ou nd in 53 /80 o f o ur patients.ln 3 
of them the MeA occlusion was no l o nger evident when angiography 
was repeated a fter a week. 

Our resu lt s show 1) a high incidence of occ lu sive pathology 
of the intracranial arteries, with a significant presence of a 
potential embolic source, 2)a high frequency of carotid 
occ lusio n located at the cervical segment, 3) a lack o f iso lat e d 
l CA s t e nosis sig nificant enough to explain the c linica l deficit 
o n a hemodynamiC basis. 

lmagi ng Cerebral I schemia: St ab l e Xenon-enhanced CT Cereb ra l 
lUood Flow ~l ':'l pping In The Acute Period: Hecht ST , Yonas H, 
Johnson DW. Lat chaw RE. Cur D (Univ . of Pittsburgh. Pittsburgll. 
PA 152 13) 

2~ patie nts with brain ischemia due t o eit he r acu t e s t roke 
( 10) . trauma (~) or vasospasm secondary t o subarachno id hemo rrhage 
(10) hav e been st udied with CT and s t ab le xenon- e nhanced CT within 
2~ ll ours of becoming symp t omatic. Fo ur of the s tudie s were per­
formcd within th e first 2 hour s and ano ther 18 were pe r formed 
within tllC first 6 hours. In i tial cerebra l blood flow (CSF) maps 
uemonstra t ed localized or ge nera li zed blood flow values l ess than 
15 ml / IGG gill /mi n. The mi nimum l ocal CBF was less than ~ in 17 
patients , 5 - 9 in 5 patients. 10 - 14 in 2 pa t ient s . No pa ti ent s 
had minimum l oca l CS F va lues o f 15 ml / IOO gm/min or hi ghe r. Du e 
to me tilodologic cons traint s . values of 1 ml/IOO gm/min or l ess 
are no t recorded . All patients dev e l oped cerebra l in fa rc t ions in 
the areas of seve rely decreased C8F. apparen t both c linically and 
on follow-up CT examina tions I when available . Experience based on 
more than 2500 s table xenon- en hance d CT csr stud ies s ugges t s the 
threshold cur for irreversible brain tissue damage is 14 ml /lOOgm/ 
min. St ab l e xenon-enhance d CT CSF mappi ng is diagnostic of cere­
bral infarc tion in i ts ear lie s t s t ages. Early diagno s i s i s usef ul 
for clinical decision mak in g during the acu t e period . 

An Open MulljccnJC r Siudy or the Radiologjc Changes Seen After 
various Doses or r-IrA in Paljcnl s Wilh Acute Stroke' Prclirnjnacy 
~: Wolpen SM (The TPA-Acule Siroke Siudy Group, New England 
Medi ca l Cenler Hospilal, Boslon, MA 02111) 

To lesl Ihe safe lY and efficacy of fibrinolYlic Iherapy in acule 
s troke, an open multicenter dose-range finding study or r-TPA given 
intravenously fo llowing angiography to patients within 8 hours of 
the onset of acute thromboembolic stroke has been undertaken at 8 
cenlers: Aachen RFG; Boslon , MA (3); Cleveland , OH; New York, NY 
and San Diego/LaJolla, CA (2) . Following inilial clinical assessmenl. 
CT-scan and angiography, each patient with a documented cerebral 
artcry occlusion appropriate to the clinical syndrome received a 
preassigned dose of r-TPA intravenously over 60 minutes. Repeat 
angiography and CT, serial neurological examinations, and laborato ry 
s lUdies were Ihen performed. The primary posilive (efficacy) oulcome 
was angiographi ca lly demon strated reperfusion or the previously 
documenled cerebral artery occlus ion . The primary negative (safety) 
outco me is central nervous system hemorrhage with 
clinical/ne urol ogica l delerioralion . Three dose levels of r-TPA have 
been employed 10 dale. In 6 of 15 palienl s reperfus ion Ihrough branch 
occlusions of the middle cerebral artery were seen; no "angiographic" 
responses were seen in the remaining 9 patients. One patient surrered 
a fatal intracc rebral hemorrhage. Hemorrhagic infarcts occurred in 
4 palienls. One of Ihese 4 palienls died. 

Inlfil -art c rjal Urokina se Tbqapy in Progres s ive Cerebral In[arc t; 
Tsa i FY. Shah DC, Malovich VB , Ashraf A, Alfieri A (Truman Medical 
Cenler, Kan sas Cily, MO 64108) 

Thrombolic agenls arc pOlenlially able 10 increase blood supply 10 
ischemic areas o f the brain by lysis of lhromboembolic occluding the 
focal arterial supply. Furthennore, the thrombolytic agents might 
inhibit prolifcration or the thrombus and prevent the potential 
prog rcss ion of cerebral infarcts . 

The systemic intravenous admini stration of thrombolytic agent 
urokinase is rcportcd to have a significant ri sk of cerebral 
hCTrlOrrhage and the result s of thrombolytic effect on occluded 
arteries arc poor. lIowever, superselection arterial thrombolytic 
trca tm ent is superior to systemic application. Urokinase has a very 
minimal sys temic reaction wilh maximal local effect with intra­
arterial injection . Our approach is to treat the acute thrombocmboli 
by supc rsclec livc intra-a rt erial injection of urokinase by means of 
tracker cathcter. In the past two years, we have treated five patients 
wilh inlra-anerial urokinase infusion (40,000 IU/kg) wilh four 
success es an d one failure . 

A Prospective Study of MR In Posterior Circulation 
Infarction ; Tress BM, Davls SM, Dowllng R, Donnan G, Keirs L, 
Rossiter S (Univ. of Melbourne, The Royal Melbourne 
Hospital, Victoria, Australia, 3050), 

This study was designed to prospectively compare the 
ability of CT and MR to detect relevant abnormalities in 
patients presenting with a clinical diagnosis of posterior 
circulation infarction and to determine whether MR had any 
direct effect on the management of any of these patients. 
26 consecutive patients presenting with a clinical diagnosis 
of posterior circulation infarction and 25 age and sex 
matched control patients had CT and MR on a 0.3 Tesla iron 
shielded resistive scanner within 3 weeks of their initial 
neurological symptoms. 6 of the subjects had intra-arterial 
digital subtraction angiograms. The MR and CT hard copies 
of the subjects and controls were mixed and evaluated in 
blinded fashion by a neuroradiologist. The results were 
compared with the clinical data which had been separately 
evaluated by two neurologists. In 19 patients (70%) MR 
showed relevant lesions not seen on CT, with normal CT scans 
in 13 (48%) and more extensive lesions on MR in 6 (22%), 
chiefly in the brain stem. In 8 of 27 patients (30%) MR 
showed evidence of abnormal vertebro-basilar blood flow not 
accounted for by flow related artifacts . Angiography showed 
vertebral artery occlusion in 3 cases, predicted by MR in 
2. MR altered the presumed pathogenesis and hence the 
management in 3 cases. In 4 of the 27 cases (15%) neither 
MR nor CT showed a relevant lesion. In the 25 control 
subjects only 2 infratentorial lesions indistinguishable 
from brain stem infarcts and 1 flow abnormality were 
detected . This study suggests that in addition to providing 
more information than CT regarding infarct site, extent, and 
pathogenesis in patients presenting with clinical posterior 
circulation infarction, MR can detect flow abnormalities 
indicating large or medium size vessel disease . This in 
turn may aid selection of patients for angiography and full 
anticoagulation. 
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PRESEN'I'ED l\'r POSTER SESSIONS: 

CT and MR of Primary CNS Lymphoma: Goldstein SM, 
Belkin RI, Ncuwelt EA, Howieson JL (Oregon Health 
Sciences Univ., Portland, OR 97201) 

Primary CNS lymphoma is an uncommon primary brain 
neoplasm. Twenty-six patients with pathologically 
proven CNS lymphoma and no evidence of acquired immuno­
de fici e ncy syndrome were treated with osmotic blood 
brain barrier disruption and intra-arterial chemo-
therapy since 1982. All patients had computed tomo-
graphy scans and 28 magnetic resonance scans were 
obtained in 14 patients. 

The CT scans showed 47 enhancing lesions present 
with 12 patien ts showing mUltiple enhancing masses. 
All of these lesions abutted a CSF space with 89% 
showing solid enhancement while the rest exhibited 
ring enhancemen t . 96% of the l esions showed marked 
e nhancemen t. . 

On T2 weighted MR the enhanci ng area was minimally 
hyperintense with surrounding markedly hyperintense 
edema in half the cases while in the other half there 
was a diffuse area of marked hyper inte n s ity. One 
patient had Gadolinium e nhanc e d MR and 2 more 
e nhancing lesions were noted than on the corresponding 
e nhanced CT . 

Contrast enhanced CT and MR are equivalent modali-
ti es for imaging primary CNS lymphoma. Gadolinium DTPA 
enhanced MR may prove to be the optimal study. 

EVClluation of Osseous Compress ive Di so rders at the Craniocervical 
Junction: MR vs. e'l' Myelography: Zollars LE, Wa ng H, Uematsu S, 
Kapits S, Kwnar AJ, Ahn HS, Zinreich SJ (Jo hns Hopkins Medical 
Institutions, Baltimore, M.O 2 1205 ) 

Twent y patients (ages 5 months to 15 years) with osseous 
compressive disorders of the crania-cervical junction were 
examined by CIf (with or without int rathecal contrast) and/or MR 
( .5'1' or 1.5T s upe rconductive magnets). General indications for a 
sca n included constrictive bony disorders i nvolving the foramen 
magnum or compression of the upper cervical cord or ponto­
medullary region . The spectrum of patients examined included: 
achondroplasia (5), rheumatoid arthr i tis (4), f racture of the 
dens ( 2 ), Marquio ' s disease (2), post-traumatic atlanto-axial 
subluxa tion ( 2 ), Hurler's disease (1), Paget's disease (1), 
Klippel Fell deformity (1), Arnold Chiari malformation (1), and 
Down ' s s yndrome (1). 

Wh ile CT remains s uperior to MR in demons trating preCise 
bony detai l, MR adequate ly evaluates the co r tical margins. 
Sagitta l MR of the craniocervical junction revealed C1-2 
s ubluxation, fL-actures, basilar invagination, bony erosion and 
p latybas ia. MR has the advantage over CT in demonstrating 
cervi cil l me dullary compression and tonsillar herniation. CT 
my elography may {ni s s cord deformity. Syringohydromyelia and co rd 
atrophy are better illustrated with MR than CT myelography. 
Su barachnoid space effacement is beautifully visualized on GRASS 
MR images and is l ess invasive than crr myelography. Plain film 
exam in conjunction with MR may be the mast efficacious means of 
eva luating the cranioc ervical junction unless precise bone detail 
is required o r the patient is uns uitable for MR examination. 

MR nnd CT Co((cljlljon of Scyerily of Deeeneraliye Chanees in Lumbjlr 
Facel Disease: Murtagh FR, Weisman P, ArringlOn lA, Silbiger ML, 
Vaum RC (Universily of Soulh Aorida , Tampa, FL 33612) 

Sixly·six lumbar facel complexes were evalualed by bOlh axial CT 
and axial MR by Ihrce independenl observers and Ihe resuhs 
corre lated to determine the accuracy of MR for assessment of severity 
of bone involvement in degenerative facet disease. Using cr of the 
facet j oints as a "Go ld Standard" I and dividing facet disease into 3 
catego ri es of seve rity (mild, moderate, and seve re) , we found 86 % 
agreement of MR with CT in mild facet degenerative disease Uoim 
asymmetry, periarticular ca lcifications) , 78 % agreement in moderate 
disease (minimal body overgrowth, subchondral erosions and hyaline 
cartilage des truction) and 100% agreement in severe disease 
(exlensive bony overgrowlh). We conclude Ihal MR is in facl a fairly 
accurale assessor of facel disease bUI Ihal CT is probably a beller 
overall modalily for fine bone delailed analysis. 

TIle MR Chacaclcris ljcs of I ow ycrS!!5 High GOlde Gliomas : Fobbcn ES, Hackney DB, 
Zimmcnnan RA, Goldberg HI, Grossman Rl t Bilaniuk LT (Univ of Pennsylvania, 
Philadelphia, PA 19104) 

CT criteria for distinguishing low grade versus malignant gliomas have been well 
described. Since MR is replacing CT for initial evaluation Wld follow up of these 
neoplasms similar MR criticria are nceded. 1lUs study was undertaken with the goa] of 
dclCmlining MR L:haractcrisucs which distinguish Low and high grddc gliomas. In addition 
since radialion Ihcmpy planning is presently dependent upon enhanced CT for dcr miLion of 
(umor margins we compared the MR images to enhanced CT, when available, to dcLCmlioe 
if MRI provides useful information relevent to radiation therJpy. 

Prcopcr.u.iyc MR images of 24 paLiCOLS with proven gliomas were reviewed. Gmdc was 
determined by biopsy and biolog~ behavior 00 foUow up. Spin-echo images were obtained 
wilh TR 600, TE 20·30 and TR 2()()()'3000 and IwO echoes a\ 2Q.40 and 60·80 mscc. The 
images were evaluated with attention to lhe following features: mass effcct, apparent tumor 
vascularity, hemorrhage, heterogeneity of signal intensity wimin the lumor. extent and 
pattern of edema and infiltration. Since edemalOOs tissue with infiluation by isolaled tumor 
cclls is indislinguishable from tumor-free edcmaLOl1S tissuc the lCnns "edema" &" 
infillIalion" are used to reprcscnt two different imaging paucms. Edema = high signal 
in LCns ity eXLCnding along whitc matter IraClS in a vasogenic pauem. Infiltration which may 
also have white maller hypcrintcnsity requires one of Lhe following: gray matter 
involvement; extension across the corpus caJloswn; marked expansion of the infillIating 
region or signa) intensi ties suggesting hemorrhage,calciflcation or cyst funnation. 
Mil CharacterisLics Low grJdc High grade 

Edema 3/11 11 /13 
Infillfulion 311 1 10/13 
Mas, cffccl Mill 13/13 
Hemurrhage 4111 5/13 
Heu:rogencily 9/11 10/ 13 
VascuiarilY VII 1/11 

Preliminary resuhs indicate Lhat, as with CT, Lhc finding of extensivc edema in a 
vasogcnic paucm is a good indicator of malignancy. Because MR is more scnsiLive Lhan cr 
for detccting old hemorrhage, minor wnoWlLS of hemorrhage could be dclCCtcd even in low 
grade lumOr.i making it a poor predicLOr of malignancy. The presence of tumor 
heterogeneity alone was a poor prcdicLOr as there are numerous causes of hctcmgencily such 
<l'i cakiiicatiun, hemorrhage, necrosis and tumor CySLS. Vascularity could not be a.sscsscd 
wiLh confidence on MR. MR al the prescnt Lime, wiLhoUl contrast enhancement, suffers 
from serious limitations with regard LO deliniation of tumor margins relcvent to radiation 
therapy planning. 

MR of Teth ered Sojnal Cord Syndrome: New fjndings : Raghavan N, 
Sarkovich AJ, Norman 0 (Univ . of California, San franciSCO , 
San francisco CA 94143) 

Accurate diagnostic imaging is required to evaluate the 
nature of the tethered cord, the operative approach and 
associated abnormalities. Twenty-five patients with tethered 
spinal cord syndrome were studied prior to surgery with magnetic 
resonance imaging (MR) . There were 14 men and II women with an 
age range of 0 to 65 years and an average age of IS years . The 
tethering was clearly identified in all cases. The conus was 
actually normal in position in 16% of patients. The filum was 
abnormally thicken ed in all but one patient . Etiology of the 
tethering was spi nal lipoma in 18 patients, thickened filum in 
three patients , diastematomyelia in two patients and 
myelomeningocele in two patients. Syringohydromyelia/ 
myelomalacia of the conus or the cord adjacent to the tethering 
l es ion was identified in nine of 20 patients with appropriate 
images. This finding has not been described previously in the 
pre surg ical cases of tethered spinal cord syndrome in the absence 
of Chiari malformations . MR is the most appropriate technique for 
imaging tethered spinal cord syndrome. 

Transvenous Embolization of Dural Fistulas Involving the 
Cavernous Sinus: Halbach VV, Higashida RT. Hieshima CB. 
Hardin CW, Pribram H (UCSF Medical Center, San Francisco, 
CA 94143) 

Because of the risks associated with arterial 
embolization of cavernous dural fistulas, we have sought an 
alternative method to promote fistula closure . Thirteen 
patients underwent transvenous embolization as a treatment 
for symptomatic caverrtous dural fistulas. All procedures 
were performed from a femoral vein access through the 
inferior petrosal sinus (IPS) or basilar plexus . In five 
patients an IPS was not angiographically demonstrable. 
however embolization was still possible through this route 
in two . The embolic agertts used were : detachable balloons 
in one, coils alone in five. coils and liquid adhesives irt 
four , coils and silk sutures in one, silk sutures in one, 
and liquid adhesives alone in one . Nine patients had 
follow-up angiograms with complete obliteration of the 
fistula and complete resolution of related symptoms. One 
patient had complete resolution of clinical symptoms but 
refused follow-up angiography . Another patient had 50% 
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decrease in fistula flow on the follow-up angiogram and 
improvement in clinical symptoms. Two patients had complete 
fistula obliteration following embolization and progressive 
improvement in symptoms but have not yet had follow-up 
angiograms. The follow-ups range from one month to 
ninety-seven months with a mean of fifteen months. There 
were two comp lications related to this treatment. An 
embolic stroke followed transient placement of a balloon in 
the internal carotid and a second patient developed 
transient visual loss when the venous outflow pathways were 
occluded prior to fistula closure. The fistula was 
immediately c losed with complete recovery of vision. With 
recent advances in microcatheters and embolic agent 
technology , transvenous closure of cavernous dural fistulas 
is now possible. We now utilize this method as the primary 
treatment of symptomatic cavernous dural fistulas requiring 
treatment. 

Ccn::hra) and Crania l Ancry Nayj~aliQn Without Usioi?' a Leak Balloon­
-A New Combination of a Low-FriCiioo I-li~h Torgue Guide Wire and 
Thin Supple C.lhelCr: Goto K (Fukuoka University, Fukuoka 814, 
Japan) 

PREFACE: Calibrated leak balloons have long been used for the 
purpose of embolization of A VM and chemotherapeutic agent infusion 
of malignant neoplasm. However. these are lime-consuming 
procedures because of the complexity of [he systems and lack. of 
man euvera bility. This is a repon on a new combination of a guide 
wire and a catheter to do these procedures quickly and safely. 

MATERIALS AND METHODS: I) Guide Wire: 0.014" Radiofocus 
Guide Wire (Terumo Japan). Friclion coefficient of this guide wire is 
extremely low, as thi s is a plastic guide wire with hydrophilic polymer 
coati ng. High torque contro l is generated by superelastic all oy used as 
a core material. 2) Catheter: Tracker 18 catheter (Target 
Therapeutics). This catheter is characterized by a relatively stiff 
proximal and supple ' distal end. 3) Case Materials: 8 Pial A YM cases, 17 
dural A YM cases. 5 A Y fi stula cases and 5 angioma cases. Super­
se lect ive cannulation into the anerial feeders was done in all cases. 
High to rque floppy coil guide wires were used in conjunction with th e 
Radiofocus Guide Wire M and comparisons were made. Panicles of PYA 
and dura, and li quid adhesives were used as emboli . 

RESULTS: Smoothness in guide wire and catheter manipulation: 
good in illi cases; Torque con trol : excellent in 24, good in II cases. 
Average time needed 10 place tip of catheter to the optimal point: 15 
minutes. Comp lication : none. 

DISCUSSION: This high torque plastic guide wire with 
hydrop hilic polymer coating enabled to place a catheter into thin 
tortuous cerebral and cranial ane ries spending much less time , 
compa red with co il guide wires. A new instrument consisting of this 
guide wire and a thin catheter with hydrophilic polymer coating has 
just been complcted, and this is expected [0 make navigation of 
intracranial ancrics much easi er. A detachable balloon could be 
mounted on the tip. 

Vi sua l Pathway Gliomas in Neurofjbromatos1s; I:!B 
Characteristjcs: Dowd CF, Atlas SW, Hoyt WF, Newton DR (Univ. 
of California, San Francisco, San Francisco CA 94143) 

Approximately one-third of neurofibromatosis (NF) patients 
have visual pathway gliomas. CT data s ugge sts that less than 
one-fourth of these le sions extend into the retrochiasmal visual 
pathways. Thirteen patients (ages 2-27) with NF and chiasm 
gliomas underwent MR eva luation (II at 1 . 5T, 2 at 0.35T) to 
define signal characteristics and extent of visual pathway 
le Sions by MR . 

Chiasm mas ses demonstrated high s1gnal inten si ty on long TR 
seq uences in 12/ 13 cases. Extension of high signa l into the 
optic tracts was seen 1n 8/13 cases, usually bilateral and 
involving the lateral gen1culate bodies. The retrogeniculate 
optic radiations were spared in 11/13 cases . Optic nerve 
e nlarg ement was seen in 10/13 cases, f1ve of which were 
bilateral. Optic nerve lesions d1ffered from 
chiasm/retrochiasma l lesions 1n that their signal intensity was 
i sointen se to norma l wh1te matter on all sequences. 12/ 13 cases 
s howed MR abnormalities outside of the visual pathways. Extent 
of MR abnorma liti es did not correlate with clinical 
neuro-ophthalmol og ic status. 

The spar i ng of the optic radiations suggests that the 
geniculate region somehow l imits posterior extent of disease . 
Also, th e differences in signal intenSity patterns of involved 
optic nerves arid chiasm/retrochiasmal pathways suggests separate 
pathologiC processes. With 1ts inherent contrast sensitiv ity 
and anatomic detail, MR may provide understanding of the natural 
hi story and prognosis of this poorly understood lesion. 

MR Im aging of Drain Anomalies wilh Absence to the Septum 
Pclluc;dum: Osborn RE, Byrd SE (Naval Hospital, San Diego, CA 92134) 

We eva lu ated 18 patients with MR who had absence of the septum 
pellucidum (ASP). These patients included three with 
holoprosencephaly (HPE), two with septo-optic dysplasia (SOD), four 
with schizcnccphaly, and nine with absence of the corpus callosum 
(ACC). 

The septum pellucidum (SP) is a double layered structure which 
lies between the corpus callosum and the fornix and separates the 
bodies of the lateral ventricles . It develops via neuronal migration 
from the ventromedial hemi spheric wall or anterior wall of the 
diencephal on at about 8 weeks gestation . The region in which the 
sep tum forms also inc ludes the lamina reunicns which is Ihe precurso r 
to the corpus callosum and is adjacent 10 the chiasmatic plate. 

Slfuctures with important re lationsh ips to the sep tum region 
which may have associated anomalies are the hypothalamus , pituitary 
gland and the anterior visual apparatus. A defect involving the 
an terior di e ncephalon results in various abnormalities including 
dien cephalon resuh s in various abnormalities including ACe, SOD, 
pituitary anomalies, and varianls of these anoma lie s . 

HPE results from an embryological abnormality which occurs at 
4·5 weeks ges tation. The prosencephalon fails to properly 
differentiate into the telencephalon and diencephalon and therefore 
the SP is not induced. 

Schizenceplfaly is a neuronal migrational disorder which results 
in hemi spheric clefts which commonly involve the Sylvian areas and 
arc frequelllly bilate ral. The ASP is probably another manifestation of 
faully migration . The corpus callosum may also be absent in these 
patients and optic nerve hyhpoplasia has also been reponed. These 
associations sugges t that the septal anomalies in schize ncephaly 
patien ts may share a common origin with other anomalies with ASP. 

Iso lat ed ASP represents a finding without other identifiable 
anomalies or sufficienL chemical findings to secure a specific 
diagno s is. 

~I R Study of tile Early Myelination of the Drain: 
Raybaud CA , Seve ly A, Salinas M, Ber ry I, Girard N, 
Manelfe C (Univs. of Marseille and Toulouse, Mar se ille 
a nd Toulouse , France) 

Myelination of the brain begins during the late 
fetal period. Yet the number of myelinated fibers at 
birth are too small to allow recognition by MR, and 
the infant brain presents an unusual appearance. On 
TIW images one sees no contrast between the structures, 
because the water (90%) is uniformly di~tributed . On 
T2W images , the signal is high in the whi te matter, 
low in the centra l ganglia, and the cortex . Myelin 
replaces water ; its signal is high on TIW images , low 
on T2W imag~s . Du ring maturation, myelination procee~ 
sequentia lly. At birth, the pons, arbor vitae and 
midd l e part of the posterior limb of the internal cap­
su l e are myel inated . Then follow the corona radiata 
and the optic radiations (3 months), the posterior 
(6 months) and t he anterior (8-10 months) portions of 
the corpus cal losum, and finally , the centrum semi­
ovale (early second year). The TIW sequences are more 
sensitive in detecting early changes, but do not dif­
ferentiate the pyramidal tracts from adjacent ganglia. 
The contrast between the cor tex, central ganglia and 
white matter , (with the various tra c ts) is shown best 
by T2W sequences. Those also are especia lly valuable 
in showing the focal cor ti ca l maturation which par­
allels that of the tracts. This study was made from a 
series of 74 neurologically normal and abnormal neo­
nates and infants , the normality of the features being 
deduced from the consistency of the findngs . No cor ­
relation has been done with the degree of psychomotor 
development as yet. 

Adreno­
GM 

Twenty-five patients i denti fied as having a family history of 
adreno l eukodystrophy (ALD) or adrenomye loneuropathy (AMN) were 
examined with MR at 1.5 Tesla . Twenty-three patients had a 
technica ll y satisfactory MR and were identified to have carrier 
status by pedigree analysis and/or evaluation of ser um very -l ong­
chain fatty acids . Adrenoleukodystrophy is a se x-linked recessive 
disorder with childhood onset and clinical features of seizures, 
cortica l blindness , incoordination, and mental deterioration. CT 
and MR are known to demonstrate white matter changes, particular ­
l y in the occip ital regions. AMN may occur with a similar 
inheritance pattern to ALD and 1n the same familie s. Onset is in 
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adulthood and is primarily a peripheral neuropathy with spastic 
paraparesis, 

In addition to the expected white matter changes for this 
disorder , decreased spinal cord diameter was found in 8 of 23 
( 35% ) of patients with the ALD-A~N complex, The finding of 
decreased spinal cord diameter on ~R in heterozygotes of ALD-A~N, 
in AMN, and in pre-symptomatic or asymptomatic ALD-AMN patients may 
represent a new anatomic marker for the variable clinical present­
ations of this condition, In addition to the cranial HR or CT 
examination in patients with suspected ALD or AMN, MR of the 
spine al so appea~s indicated . 

MR of Hindbrain Defonnity in Chiari II Patients With and Without 
S m toms of Brainstern Com ression: Curnes JT, Oakes WJ , Boyko OB 

Duke Univ., Durham, North Carolina 27710) 

We examined the MR appearance of the hindbrain deformity, 
including the upper cervical spinal canal and craniovertebral 
junct i on, in 33 patients with the Chiari II malfonnation . 

At birth, there is impaction of the medulla and cerebel l ar 
vermis into the upper cervica l spine wh i ch results in obl i teration 
of the subarachnoid space and scalloping of the dens . Spinal 
canal enl argement during the child's growth, combined with dorsal 
di sp lacement of the neural tissue, results in eventual marked 
widening of the precervical subarachnoid space. This enlargement 
may s liTlulate an lntradural mas~. Our series documents the changes 
seen at blrth and the progresslOn of the widened precervical space 
through the first and second decades . 

Twelve patients (36%) had brainstem symptomatology, and 
eleven (33%) required surgery. This group was compared to the 
other 21 asymptomatic children (64%) to identify MR features 
ass ociated with clinical deterioration. The level of descent of 
the hindbrain hernia was critical; eight of twe l ve symptomatic 
cases had a cervlcomedullary klnk at C4 or lower wh i le no 
asymptomatic patients had a fourth ventricle, medulla , or kink 
below C3-C4. The pr~cervi~al cord subarachnoid space was slightly 
wlder lnasympt~matlc patlents, though great overlap existed . In 
four patlents .wlth follow-up scans, this space was documented to 
lncrease. ln wldth fol l owing laminect~ny . A CSF flow void was 
present ln the precervical space in about 25% of patients in both 
groups. In nlne of 12 symptomatic patients, CI arch indentation 
of the dura causing significant compression was confinned 
surglc~lly. However, 33% of asymptomatic patients (7/21) also 
had thlS appearance. Absolute measurement of the AP diameter of 
the canal at CI ranged between II and 25 millimeters in both 
groups. Retrocollis which persisted despite sedation for the MR 
exam was se~n in two patients, both symptomatic. 

Recognltlon of the vennis, medullary kink, cervical cord, CI 
arch, fourth ventrlc l e, and precervical space in Chiari II 
patlents l S fu~damental to the analysis of symptoms in these 
patlents, and lS lmportant for preoperative evaluation. 

e l' Va lurnet r ics of Mal i gnan t Bra i.n Tumors fo r 
Che mo thct"apcutic Response: Ahn HS , Zinreich SJ, 
AJ, Grossman SA (The Johns Hapki ns Med ieal 
Ba l timore, M.D 2 1 ~OS ) 

Eva \ uation o f 
Wang H, Kumar 
Iosti tutions , 

C'l' volumetric analysis wa s e mp loyed to eval uate response of 
J.lrirna ry bredn tumors ( Grade III &. IV astrocytoma) to cont inuous 
intravenous infusion of BCNU a nd Ci splati n. All patients had 
contrast enhanced c 'r scan pl"ior to the initiation of chemotherapy 
and follo w- up exami nation every 6 weeks thereafter . All CT scans 
were perfo rmed wi t h a Sieme ns Somatom DR ) scanner following the 
inject i on of 150cc Angiovist 60 (or t he equivalent) . Contiguous 
tlmm ~lice thickness through tumor a nd e dema were obtai ned to 
reduce part i u l vo l ume av e raging effect. Using the standard 
Sieme ns !;oftwa rc program, tumor volume wa s measure d by manually 
tl-aci ng the a l'ea o f e nhancing tumor, i nclud ing the area of 
ce nt ra l lucency il nd c ystic compone nt when present. Over 1000 C'I' 
images were eva luated and se r ia l volumes were record ed as a 
fu nction of time following t he initiat i o n of chemotherapy. The 
C'l' volwnetric changes in tumor volume correlated we ll with the 
patient ' s c linical s tatus. Patients with a tumor volumn 
reduc tion of more than 50\ had a statistically signi fi cant 
incl-ease in survival ( P < 0 . 01). To evalua t e the accuracy of 
v isual inspection .i n assessing tumor volume c hange , a total of )0 
C'l' e xami.nations from 7 patients we re randomly selected a nd 
eva luated by the) neuroradio logists . A group of scans reported 
iJS " no S ignificant interval c hange" by t he) neu ro radiologists 
had a mea n tumor volume c ha nge o f 28\. Precise tumo r volume 
a~sessrne n t is important in the management of patient s with brain 
tumor ~;.ince it may affo rd a prognostic indication of the 
patient' s clinica l course and may provide a more accurate mean s 
of dctermi ng the opti ma l therapeut ic approach. CT volumetric 
proved .its s upe r io rity over the conventiona l means in assessing 
tumor vo lume c hange . 

The Effect of Grad i e nt Mom e nt Nu ll in g on th e MR 
fu:> ea ran ce I n-Plane Vascular Flow : Evaluation With a 
flow Ph anto m: Johnson CE, Sze G, Zimmerman RD Th e 
New York Hosp it a l -Corne ll Univ. Medi ca l Center and 
Memorial Sl oan - Ke ttering Ca ncer Center, New Yor k, NY 
1002 1 ) 

Th e effec t o f gr adient mome nt nullin g(G MN ) on the 
r~R s ign a l int ens ity of in -p l ane vascu lar flow was 
ex amined in a n experimental mode l USing a flow pha nt om 
and in c l inicdl se ttin gs including c hroni c s a gi ttal 
s inu s t hrombos i s . GMN i s a fl ow mot i on r eduction t ech­
ni que wh ose purpose is to rephase spi ns whi c h have un­
dergone phase sh ift s resulting from movem e nt through 
magnetic field gradie nts . GMN t yp i ca ll y produces in­
creased in- pl ane vascular si~na l. To eva lu ate th e 
e ffect of GMN on the intensity of in-pl ane flow, a 
flow phantom was cons tru c ted of ordinary plastic tubin g 
forming a U- shape d flow l oop co nne c t ed to a stab l e 
velocity pump. Te n flow velo cit ie s we re used r anging 
from 1. 0 to 22 .4 cm/sec. Long TR i mages pare ll e l to 
th e in-fl ow and out-flow arms of th e flow l oop were 
obtained both without and with flow rephas in g g radi ents. 
The intensity o f t he flowing liquid with Gr~N r e l ative 
t o that obtained without flow co mpen sat i on gradients 
increased with increasing vel oc iti es up to a flow 
rate of l 7 .9 cm/sec . Above thi s velocity there wa s 
rap i d dec r ease in int e ns ity differences, poss ibly r e ­
l ated to turbulent dephasing of spi ns. Clini cal l y, 
increased int ens it y was often obse rv e d in vesse l s 
parallel to the ima gi ng plan e, most cons i s t entl y seen 
in the transverse sinuses. With c hr oni c sagittal 
s inu s thro mbos i s , no s ignifi can t signal in crease was 
obse rv ed in the si nus as would be expected if flow 
were present . In crease d sag ittal s inu s int e ns it y with 
use of GMN was identified in a normal vo lunt eer. While 
t he use o f GMN reduces some fl ow motion r e l a t ed arti­
fa c t s , it i s ill 'portan t to recognize its e ff ec t s on the 
appeara nce of vasc ul a r structures so that norm a l vas­
cular hyp er i ntens it y i s not mi s int e rpret ed a s a l es i on. 

MR of Mesial Temporal Lobe Fissural Cysts: Subarachnoid Cys t s 
Simulating Intra-axial Le s ions: Sherman JL, Citrin CM, 
Barke R (Washington Imaging Center , Kensington, MD 20B95 
and Uniformed Services Uni v. of The Health Sciences, Bethesda 
MD 20814) 

Tt' ansaxial CT and MR imaging of the brain occasionally 
reveals focal cystic l esions of the mesial temporal lobe that 
appear to be in tra -axia l . We retrospectively reviewed the CT 
and MR images of 11 patients (ages 5-50 years) with cystic 
mesial temporal l obe lesions. The images were compared to 
corresponding coronal formal in-fixed sect i ons of the brain and 
neuroanatomical te xts. Axial and coronal images were 
available in all cases and sagittal images were available in 
seven patients. At least three MR spin-echo pul se sequences 
were emp loyed providi ng Tl-weighted, TZ-weighted and proton 
density information on all the patients . 

The determination that a l esion was cystic was made by 
noting isointensity with respect to CSF on all sequences and 
isodensity compared to CSF on CT. Nine were right-sided and 
two were on the left . They varied from 4 mm to 20 mm 
(average = 10 mm) in anteroposterior diameter and were l oca t ed 
medial to the temporal tip of the latera l ventri cle. There 
was no evidence of s urrounding edema or gl iosis . Co ron al MR 
images were mos t useful, revealing the cysts as foca l CS F 
intens ity lesions expanding the choroidal fissure 
(parahippocampal sulcus) of the temporal l obe. 

Three of the patients had seizure disorders. EEGs in 
these patients revea l ed no focal temporal lobe abnormality. 
The other eigh t patients we re eva l uated for unrelated 
comp l aints. Six month follow-up examination s in three 
patie nt s were un changed and in two patients there was no 
change over a three-year period . 

The typical MR characteristics of choroidal fis sure 
cys t s allow differentiation from cystic tumor, inflarrrnatory 
cys ts, porencephalic cysts and cystic encephalomalacia . They 
are benign lesi ons that mo st likely develop al ong the 
in vagination of pia mater in the choroidal fissure. 

: ' QJ.~pea rinq illra r.c t s": Si'lns or __ AQparell..!.l.Y_Jt~~siQ 1 Q 
! sc he nl. i c Chan fJ es 011 Se r ial CT and _HH Sca ns: Oeveikis 
JP . Fox AJ. PeL. OM. Br o th ers MF. Drake CG ( Univ . o f 
Wes t e rn Onta ri o. lo nd o n , Ontario. Canada N6A 5A5t 

AppdI"e ntly reversible i schemic changes we re see n 
o n se r ia l co mput ed t o mog r ap hi c ICT) and mat]nE" t i (' 
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resonanc e ilna~in~ (M R) scans of f iv e pa ti en t s 
developina ne ur o l oaica l de fi ci t s f ol l o wi ng s uba r ac hn oid 
11cl11 orrhage and cra ni o t o my fo r re p a ir of i ntr ac r ani a l 
anc ll ryms. Two pa t ien t s ha d CT an d MR ev i de nce o f 
r es o l v irl g isc he mic c ha nges. wi th a co rr espo nd i ng deg r ee 
ot' i lnprove me nt in th eir c lini ca l findin gs . These 
cha n ~es were mos t lik e l y r e l a t e d t o s ma l I vesse l 
ar t e r ial vasospasm, whi c h gr a du a ll y r eso l ve d . Th r ee 
o t her patien t s we r e f o ll o wed with C1 sca ns fo r va r io lls 
ne u ro l ogica l de fi c it s, a nd l o w de n s it y l es i o n s 
co nlpa t ible wi tt , i n fa r c t s we r e see n a t an a t omica l sites 
app r op ri a t e for th e c lini ca ll y obse r ved deficits . 
Serial sca.J1 S s ho we d a n a pp a r en t d r a ma ti c i mp r ove men t i n 
t ile app e a r ance o f t he b r a in , wi th re turn o f th e de nsi t y 
01 tll ese is c he mi c r eC] i o ns to no rm a l , a t th o uC] h t he 
I)a l ients cO ll t in ued t o have si gnifi can t n e ur o l o~ i cal 

d e l· ici t s . Days t o In o nth s l a t e r th ese r e C]i o ns aC]ai rl 
beca me hypodense, sunC]es t in l] t hat th e i sc he mi c chan!)es 
we re masked by pe t ec h ia l h emor rlt a~l e int o a n area of 
i ll f a r ct i on, ra i sin ~ t he de nsi t y o f th e ti ssue to 
norma l l eve l This was co n f irm ed i n o ne pa t ie nt wh en a n 
MR sca n o f the " dlsap p ea rin ~ In fa r c t" s ho we d petechia l 
h~rnor r hane into t he area o f i n fa r c ti o n th a t had been 
p l'evious l y see n on CT . 

The lit era tu re o n th e t op i c o f reve r s ibl e isc he mi c 
c llanC]es is revie we d . It i s s UI]!) es t ed th a t MR o r 
fo l lowup CT scans may be usef ul t o rul e o ut th e 
prese nce of hemo rr haC]e int o an a r ea o f inf a r c t io n in 
patients i n whO I" th e a pp a r e nt r e s o luti o n of an area of 
is c he nl ia is not acco mp a n ied by a co rr espo nd i ng 
imp rovemen t i n c l in i ca l s i!)n s a nd sym pt o ms. 

CT and M R E;nd ; n ~s ;n Hepal;c Encellh alopalhy: Herrera L, Hahn E 
(U ni v. of Nebras ka, Omaha , NE 68105) 

Ce ntral nervous sys lem dys functi on is common ly seen in 
prog ressive li ver disease. J-iep atic enceph alopath y is a rec urre nt. 
reversi bl e, and Orl Cn tcrmin al evcnt. A few studies have dcsc ribed 
crania l CT find ings in slablc pati cnts followin g acut e hepatic failure 
or w ith chronic prog rcssive disease. CT findings have al so been 
desc ribed after l i ver transplants. Cranial radiographic findings of 
pa ti ent s at the cnd stage of liver disease (ESLD) and pri or to transplant 
arc rare. 

A relrospcc live study of thirty· eight (38 ) patie nt reco rd s 
admi ll ed w ith hepa tic encep halopath y found ce rebral corti ca l 
atrop hy. subconi ca l whitc mailer changes and hemorrhage 10 be the 
mos t co mmon abnorlll alili cs pre scnt on head CT and/or MR im ag ing. 
Thirty·one (3 1) palien ls were medi co ll y lreOled and seven (7) rece ived 
an onholrup hic li ve r transplant. Wc desc ribe the cl inical . 
rad iograp hi c. and Il curo palhol ogi c findings in four (4) represe ntat ive 
pa ti ent s with ES L D . 

W e co nclu de th at whit c mail er les ions arc common in hepati c 
encep halopa th y and may renect blood brain barrier di srupt ion 
secondary to rncwbolic faClors as wcll as edcma. MR may be the 
imaging choice in pali ent s wi th hepatic cncephal opa thy pri or to 
tr anspla nt a ti o n . 

fIR Ima i n o f Gers tm.,nn-St raussler-Schei nke r Disease: 
Anotler Cause 0 Increase Bra In I ron: Ku ar l MA , 
Farlow fIR , Edwards flK , Ghe t !:t B, Mathews V, D'Amour PC 
(I ndiana Uni ve rsity School of Medicine, Ind i anapol i s, IN 
46223) 

Gerstmann-Straussl e r-Sche i nke r (GSS) disease is a ra re 
entity cha racterized by adult onset ce rebella r atax i a, 
progress ive deme nt i a, and dec reased re f l exes in t he l owe r 
ex tre mi t i es. Rigidi ty and b radyki nesis occur late i n the 
s yndro me with dea t h genera lly withi n one year o f o nset of 
the extrapyramidal symptomes, The disease appears to be 
inherited i n a n autosoma l dominan t manne r , yet in seve ra l 
cases ev idence ex i sts t hat the cause is a transmissabl e 
agent. Sev en pa tients with GSS In an I ndia na family were 
recently evaluated. High fie l d cranial MR examinations were 
perfo rmed on 5 of the most symptomati c . Of these 5 
pati ent s , 3 exhibited extrapyrami dal symptoms as we l l as 
seve re dementia and atax i a. MR images i n all 3 demonstra t ed 
mild ce rebellar atrophy with abnormal l ow signal on T2-WI i n 
the putamen and gl obus pallidus. Signal l oss was a l so 
present in the t ha lamus and caudate in one of these 
patients . Thi s l oss of signal on t he T2-WI indicates an 
abnormal accumulation of i ron i n these areas, This has been 
confi rmed. by t he autopsy histopathol og i ca l finding of 
abno rmal Increased iron deposi tion i n t he basa l ganglia in 
one of these patients wi t h GSS. The remaining 2 of the 5 

patients clinically had a t ax ia and mild demen t ia without any 
ext rapyramida l findi ngs, Cranial MR examinations of these 
pa t ients we re gene rally unrema rkable without ev idence of 
abnormal i ron deposition. Increased iron conten t in the 
basa l gangli a has prev i ous ly been desc ribed in a number of 
neu rodegene ra tiv e mov e me nt di sorders , inc luding Pa rkinso n' s 
disea s e , Pa rki nson plus syndro me, Huntington' s cho rea, 
Hallevorden-Spat z , multipl e sclerosis , and Shy-Drager 
synd rome. 

A Co mparison o f Sy mmetric and Asymmetric Long TR Multi­
ec h o Sca n s in the Evaluatio n of I ntr ac r a nia l Pathology: 
Wa tt s A, Haimes AS , Kel l y AB , Sze G , Deck MDF , Zi ·"'lr.ler ­
man RD(New York Hospital - Co r ne ll Medical Cen t er , New 
York, NY 10021) 

A l o n g T R asy mmetric echo technique(AET) h as been u s ed 
as a n a ltern a tive t o a combi n a t i on o f short TR a n d 
l o ng TR sy mmetric t cch nique ( SET) , offering t h e adva n ­
tu ge of s llorter sca n n i ng t imes, T o c o mp a re t he effi­
cac i es of tlle se t wo pro t oco l s, scans of 1 78 pa ti e n ts 
i m.:1.ge d a t o . G'r with 500/32 a n d 2 1 50/ 3 2, 6 4, 96, 1 28 
seq u ences were r e vi e wed. 2 1 50/32& 96 or 1 28 scans 
were u sed t o sinLul ate AET a n d t he 500/32 and 2 1 50/64& 
96 o r 1 28 scans t o sim u late SET. ( The 4th echo was 
of t en d e gr aded and the third echo was u s ually em ­
p l o yed,) In the ma j o rity of cases , AET and SET both 
~dcq u ate l y evaluated lesio n s. Overall, howeve r, SET 
was super i or , AET alo n e failed to detect o n e o r mo re 
de fn ye lin a tin g l esions{primarily corti comedull ary or 
paraventricular) i n 22\ of 65 cases d u e to lo w contrast 
with a dj acen t wlli t e ma tt er on 2150/32( l st echo AET) a nd 
CSF o n 2 1 S0/96 { 2nd echo AE T) scans . They were well 
s e en o n the 2 150/u4 scan ( 1 s t ec h o SET) where CSF and 
brai n we r e isoi ntense (gray ) and white ma t t er lesi o ns 
were b ri g llt. Co n f iden t diag n os i s o f sma l l areas of 
s ubacu t e h e~orr ll a ge req u ired STR and LTR images thr o ugh 
ti, e re gion of patho l ogy. Wi t h s u bd u ral hematom as , 
maximal contras t was ac h ieved on t h e 1st echo of the 
S ET . In 15 o f 17 inf a rcts, b o th protocols we r e equally 
u sefu l; 2 small cortica l infarcts we re iden t if i ed only 
wit h SE T , a g a in due to poo r co n trast. SET a n d AET were 
eq ui vale nt in the de t ec t io n of in t ruaxial t umo r s in 65% 
of 49 cases, In 25\ , SE T was superior, inc lu ding 3 
cases where small les i ons were n o t ident i f i ed by AET. 
In 10% of cases , t h e 1s t AET echo showed greate r in t r a­
lesional detuil th a n t he SET . In conclusion , wllile 
bot h AET and S ET charac t erized mos t intr.J. c ran i a l patho­
lo~y, SE T proved more va lu ab l e i n t he ident i fic a tion of 
s,~ .J.l l l esions , espec i a ll y those nea r th e cort i ca l or 
ve n tricular sur faces . 

DEMENTIA: POST-MO RTEM MR PATH OLOG I C CORRELA­
.T.I.Q!i;.. We issmann J R, Will iams JP , Harp DL, 
Curran JG (Un iv. of South Alabama , Mo bile , Al 
3G617 ) 

Th e current i nteres t i n Al zheimer ' s dis­
ease as wel l as t he con f li cting in format i o n in 
its MR sta t u s prompted a s tudy to de t ermine if 
Alzhe ime r spec i fic c h a nge s could be i dentif i ed 
and corre l a t ed with t he pa tho l og i c fi nd i ngs . 

8 bra i ns were obtai ne d from the Al z he ime r 
Disease a nd re l ated Di so rders o f Mobi l e. All the 
bra i ns were f i xed in forma lin a nd scanned i n a 
Picker Vista 0 . 5 Tes l a magnet. Th e bra i ns were 
t he n e xamined gross l y a nd mi c r oscopically and 
corre l ated wi t h t he MR f ind ings. 

No abnormal MR whi te ma tte r or perivent r i­
c ul a r signa l c hanges we r e i dent i fied in the 4 
b r a ins tha t had h i sto l og i ca ll y p r ove n Al zhe imer ' s 
disease . The on l y consis t e n t MR fea t ure was atro­
phy of the t e mpora l l o b e a nd hippocampa l r eg i o ns. 

Increa s e d 1'2 wh i te ma tter c hanges were seen 
in 2 of the brains wi th no h i sto l ogic c hanges of 
Alzhe i me r's disease a nd i n a 3 rd bra i n whi c h 
had Alzheime r's disease . However , a ll the MR white 
ma tter les i ons co r re l a t e d wi t h the gross a nd 
mi croscop ic c ha nges of vascul a r i nfa r cts . The re ­
ma ining brain had h isto l og i c c h a nges compa tib l e 
with Parkinson ' s d i sease. 

I n conc lusion the i n itial 8 brains of the 
study indicated no MR specific Alzheimer white 
ma tter changes . I t a l so substantiated the quoted 
lite r at ure p e rcentage s for d e mentia ; 50 % Alz heim­
er ' s ( 4 ) , 20% multi - in f arct ( 2 ) , 15 - 20 % mixed (1) 
a nd 10 % o ther ( l ) . 
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Mil o f the Ce r e b e ll rn Ve rm is wit h Ana tomi c Co r r e la tion: 
Arr i ngto n JA, Schni t z l e i n Ai. Kuma r AJ, Zi nr e ich SJ , 1·la i n T, Zee DS, 
W,lng H, Ahn HS (Jo hn s Hopk i ns Med i ca l I nstitutions , Baltimore, MD 
21205) 

'{'he c e r ebe llar cor t ex , i ncl ud i ng t he hemi s phe r e s and vermi s , 
i s divi de d tra nsve r~e ly b y fi ssures i nto a n anterior , po sterior 
a nd f l o r c ulo no dula r l obe. The a nterio r a nd poste r ior l ob e s are 
f u rLhe r s ubd i v ided in t o lobu l es by f issu r e s. 'rhe v e r mis i s 
commo n l y d i vide d i n to 9 lobu les . MR has vas tly i mp r o ve d t he 
e va lua t i o n of ttl!! cerebe llum a nd particu lar ly the ve rmi s . The 
an a t o my of the cerebe llar v e rmi s is r e v iewe d with g r o s s ana tomic 
sec tio ns u nd c o rre l a ti v e MR ima ges in t he sagi t t a l, axial , a nd 
co r o nal p lane s . 

Pr e ope r a ti v e Ev a lu a tio n Of The Infer i o r Al veo l a r Ne r ve 
Pr10 r To De nta l Im-prant:surgery: Ro thman'S LG, Cha f e tz 
N, Schwa r z MS , Rho d e s ML (MPDI Medica l Sc i e nce Ce nter , 
To r rance , CA 90 50 5 ) 

Osseo i n t eg r a t ed d e nta l im p l a ntat i on is rap idly 
be c o ming o n e o f the most c ommonly perfo rme d ora l sur­
gica l procedur es. Its goa l is to impl a nt a s e t o f 
d e ntures pe rma n e ntl y . The prope r positio ning of the 
t i t a nium im p l an t, and a ncho ring o f its tip into compac t 
mand ibula r bone , require prec i se kno wl edge of th e 
cou r s e o f t h e i nfer i o r alve ol a r nerve . 

Emp l o y i n g a spec ia l c ompute r algo rithm desig n ed 
f o r op tima l v i s ua li za tio n of this struc ture , the' no rma l 
a na t omy o f til e inf e rior alve ol a r ne urova s c ul a r bundle 
of 150 pa t ients a nd 2 ma nd ibul a r s p e cime n s wa s dep icte d 
o n cross - sectio na l ob liq u~ and pa noramic r e f o rm a tio ns 
gene rate d from a xia l CT scans. 

Th e re a r e 3 pa tt e rns o f o s s i f i ca tio n s urro u nd ing 
t h e i n f e rio r a l veo l a r n e rve . Th e fir s t i s d e nse bo ne . 
Th e s e cond i s a fin e rim o f bon e su r r o u nded by a me dul­
l a ry lucency. Th e third is marke d demi ne r a li zation 
with no v is ualiz e d bon e. Th e e xte nt o f oss ifica tio n 
a nd th e h e i g h t a nd conto ur o f the a lveo l a r ridg e is 
bes t e va l ua t e d o n th e c r oss - sec tion a l obliq ue r e f o rma ­
tion s . This a ll o ws t he s urgeon t o o p e r ate o n some 
pa t i e n ts who wo ul d o therwi se h a v e been exc luded from 
s u rg e r y . 

Direc t Comparison of Interm edia t e And Iligh Field MR : II c morrhagi c 
Lesions Exa min ed With Spin Echo And Gradient Echo Techniques a t O.S T 
And 1.5 T; 
Se idcnwur m D, I(owalski H, Meng TK, Schlesinger S, Kricheff 11 (N ew 
York Univ crsity, Ne w York, NY 10016) 

Recent work has described the MR appearanc e of intracrania l 
hcmorrhage a t O.ST and I.S T. Imaging featur es thought to be field 
s tr eng th dcpe ndent hav c been described. No direct comparison of 
int erm edi a te and hi gh field MR of the same clini cal lesions has been 
un dertak cn to do te. 

MR exam in a tions of 20 patients with intracranial he morrhage 
wcre pe rfo r medat O.ST and I.ST. Examinations were performed within 2 
hours for les ions less than 30 days old; withln 2·' hours for les ions 
!:r ea ter than 30 days o ld. MR examination inc luded Tl and T2 weighted 
spin echo and T2* weighted gradient echo images at each fi eld 
s tr enrr th. The numb er and characteristics (i.e. signal intensity of th e 
margin, body and core) of cach hemorrhagic lesion were assessed and 
compur ed using th e thr ee pulse sequences at each field str ength. 

Seven les ions were under 7 days old, 12 were 8-30 days old, 14 
wcre 31 to 300 days old and 17 were more than 301 days old. 

Les ion ·de tcction and characteri zation were superior (p <.01) a t 
I. ST wh en Tl IV and T2 IV spin echo sequences were e mployed. Improved 
de tection and charac teri zation in lesions >301 days old at I.ST (p (:01) 
acco unt ed for this observ a tion. When gradient echo techniques were 
employed de tection and characterization were similar a t both field 
s tr eng ths. Gradi ent echo techniques did not provide s ignifi cant 
additiona l infor ma tion about hemorrhage a t I.ST in thi s seri es. Gradi ent 
echo techniques im proved de te ction and c haract erization of hemorrhage 
a t O.ST. 

Bra in 11 r- 1. f' I ~ iov(>n ou .s Ma lforma tion s : ~ An a lys i s o f t.h e A n~'o-
o.lf"r h i t ec t ul 'p. in R(' /a rion s h!p to II Plllul r h..J

Y
f' : IViJllfl S/{y, 

Lasj a unias P, Tp t'Br uggp K, Pr u vos t. P (Iop i ta l Bice t re , 
Lf' Kremlin -Bi c:p t re , Fra nC E: 911270 a nd Unl vers i t.y of Toro nl. o , 
TtJ /~o nl. o , Ca n uuaJ 

Thf' au thol's s tudi ed th e ch a rt s a n d a ng iogra ms of 
178 patlr!ll t.s lvi l ll cerebra l v ascular les ion s explored and/or 

t rea ted a t The 1I0p i ta i Bice t re be t l"cen 1981 a n d 1986 . The 
a ng iog(>aph ir fea tures of I.he ar ter iov enou s ma l for ma t ions 
(A VM s) cou ld be I!.£'ouped int o : ar teria l viJri a t. ion s , at'lf>ria / 
al1f' u r'ys tJl S , ar t f'riCJ / in fun u ibu/um, a rt. er ia l stenos is , ven ou s 
varia t ion , ve nou .': s LPnos i s , Vf>n ou s ec tas ia I art pl' iovenou s 
fis tul a , tf~ans-cerebra l vascu la ri za ti on and ext c l'n a l carot. id 
supp ly . 25 pa tien t s were d i scard f>d d u e t.o incomp lelP 
Inform a t ion an d 26 pa ti ent s lv i rh les ion s re i fl t cc/ to th E> 
venou s sys tem lVere e l imina /ed . 56/ 127 or 44% had b led . 
App rox im iJ /c l y 507, of pa t ients in th e Jrd 122/4JJ a nd 5t.h 
deca des (8 11 7) bled IVh e r e a s a 10IV er p e rcent age b led in 
/ h e other deca des . Dp<'p 112/ 17) al1d po s te rior fossa 19/ 11,) 
lI-'s iol1 s bl f'd mOl'f> o ft r l1 th a n cor l ica l ( 17150 ) an d cort ica l ­
ven/ r icula r 118 /46). In t he cor ti ca l les ion s , 12 of th e 17 
th aI h ad b led \\'C'rp micro-a r t f:> riov pn ou s ma lfol' rn a t. io ns (n id us 
< Icm) . A fter cxc lu cli ng mic ro-A VM s we foun d th a t. tempo ra l 
11 I /25) insu la r' 121] ) and ca ll osa l 16/9) /.opograph ies bled 
mure oFt el1 /.h ill1 {roilta l ( 11 15 ), p ar ietal (2118) and occ ipll a l 
(1I l ]) l p.sion s~ 111'(, p/'i a l an eurysms f18 121., ) a nd ve nou s s t (~ n osjs 
(2311,]) lvCt'e t he common es t fea tures assoc iated \vi t h 
/i C' morrh age . Fu('th e rmore , w p found t.h a l older ma les (40-50) 
wi th asSoc ialf'd anpurysms a n d you nger fe ma les (20-]OJ with 
ve nous s t enos is \vcre more lik C! l y t o have bled . Ana lysis 
of the a ng ioa rchit t'c tll re of bra in AVMs may b C' he lp fu l for 
und pr s tand ing sympt. oms , predic t in g c lin ica l ou l.co mp an d thu s 
di r N.: t ing r, 'ca tment dec is ion s . 

AC CEP'n:D AS AL'I' ERNA'I' E PA PER S : 

Ap p ica tl on 0 / 1(' f' nou s ase : i In s y , asj a un ias 
P , TerB/'U gge K, Hu r th N /I70p l ta l Bice tre , Le Kre mlin - Bice t re, 
I"ra nce 1)4270 v lld Un iv e r s i ty of Toronto, Toron to , Ca n ada) 

The au t.hors present. th f' ir p ro toco l for spinal 
a ngiograp hy in t he ir in ves tiga tion of d ura l a rt e ri ovenous 
f is t.u la IDAVFJ . The p ro tocol h as been used in a pproxima t ply 
120 p a t iPll t.s frolll 198J to present a t Bice tre Hosp i t a l. To 
v isua l ize th e norma l ve nou s ph ase in a sp ina l an g iogra m 
re q u i res a se lcc t i vp hig h q u a lity s tudy in t.h e int. e rcos ta l 
a r t ery \vher e Adamk ip wicz or igi n a tes > ~Ve ac hieve s uch if 

hig h reso lution s /.udy by us ing convention a l fi lm ing wit h 
magni f ica t. io n a nd suhtrac t ion du r in g apnea {un der gen era l 
a n ae-s t JlPs iaJ . Th e filmin g mu s t las t 21, seconds a nd we 
injec t l cc/se-co n d for 9cc of I-J px a brix. 

1'h" lIIyf' lopa t hy of DAVl-' is prod uced by a ve n ou s 
conges tion. In lh p 20 p a t ie n t.s with proven DA VF inves t iga t.cd 
a t. Biee t.re , a ll h a d s r. asis in t he spina l c irc ula t.ion e v id en t. 
on th e a ng iogr a m. Ivh pn a di ag nos is o f DAVF' is pnt.er r. ainpd , 
d f'mo n s t ra tion o f ,J norm a l v e nou s phase in spin a l a ngiograp hy 
l~ u/ cs out a ven ou s con ges t ion a nd thu s f'l iml na rps t h e 
nf'cf'ssity for a comp l f' t e e va l u a t io n of I.he spina l axis . 
In th est' circums la nces , n orm a l ve in s ca n be sep n to 
corr'es p onc/ t o J e ft;'cts seen on th e mye logr am . Dpmons l ra t ion 
o f s t as is i n t he spin a l cord c ir cula tion is co n s is t e nt \virh 
a DA lifo' , a n d t h us complete spin a l a ng iography mus t be 
c/onC" . This mus t inc lu de se ler t i v e injec tions o f a ll i n t.ercos tal 
a,.. t (~/~ ips , in c luding th e la t er a l sacrab, as well as thp supp ly 
10 th f' cprv ieiJ l cord a n d p os t pr ior fossa . 

In s ummary, th p v en ou s p hasp o f a spin a l a ngiogra m 
ca n e it hf"r SIi PPO I'f t he s us pic ion of a sp inal DAVF or r ul e 
out it s d iagnos i s . 

~tR Ang i og r a phy Of Th e Ca r o tid VC!:ise l s : ~ Proj ec t i ve Tech ­
niqu es V!:i C c .. ld iC Il t Ec h o Vo l ume Reco ns t ru e ti ons : Masa ryk 
TJ, Le nzG, Ru ggi e rlP. h ub G, Ros s J5 , Haac ke EM, Modi c 
NT (Uni v . IIospit"ls of Cl eve l and, Cleve l and. Ohio 44106) 

Th e purpos e o f t hi s s tudy was t o c omp a r e mo ti on com­
pe nsa t e d g r .1dient echo a cq uisition s vs 20 p r o j ec tive s pin 
ech o HR o f t h e ca rot i d bif u r ca tion in no rma l s a nd 
pa th o l og i c c ases . 2D projec t ive t echniq u es were o b t a i ned 
u s ing a gat c d s pi n echo TE 24 msec, ve l ocit y a nd accele ra ­
t io n compensa t e d sequen ce wi th 15- 20uun s lice t h i c kn ess ac ­
qu ired a t s y s t o le a nd d i a sto l e i n the s agitt a l pl a ne with 
s ub sequ e nt s ubt r a c t i on. 15 no rma l s a nd 12 p a tho l ogi c cases 
we r e s tudie d. Th e v o lume t e c hniqu e con s i s t e d of : sagi t ­
t a lly acqu i r ed ung;.lt c d gr adient e cho . TE 13 ve l oci t y com­
pensa t ed (s lice a nd read ~ TR 25- 100msec , f lip angl e of 25-
40 d eg r ees . J:l pa rtitio ns, 1- 1. 5mm s l i ce thic kn~ss wi th 
t h res holding a nd ra y t rac ing a l gor i thms fo r r eco ns t r uc ti o n 
i n a ny pLmc with ou t th e n eed fo r s ubtr ac tio n. 12 norma l s 
a nd 8 pa lhologic cnses were s tudi e d us ing thi s t echni que . 

Th e prOjec t io n 20 t echniqu e demons t ra t ed good 
vi s ual i za tion of t h e ca r o tid bifur ca tio n in 13 /1 5 no rma l s 
a nd 2/ 12 pa tho l ogic cases . In cont ras t, th e g r adient ec ho 
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volume t echni que provide good v i s ualiz.at i o n of the carotid 
bifu rca tio n ill 11 / 12 normals and 1n 5/9 of the pathologic 
cases . Pa t ient mo tion, and v a riabl e signal intensity dis­
tal to tb e s t enoses we re major probl ems , but l ess so with 
tile volume th an projective techniques. Ra rely, the 
grudJ e nt cc ho nll!t hod a ppea red to s uffer from l ack of con­
tra s t wh ich was thuught t o be re l a t ed t o poor card i ac out­
put o r slow flow distnl to s t e noses . Advantages o f th e 
gnld Lent echo vo lume sequence included: 1) ease of applica ­
tL o n t o patients wh i c h in c lud ed l ac k of ca rdi ac ga ting, 
s ho rter exam time, and the lac k of dependence upon subtrac­
tion study , 2) exclus i o n of the jugula r vein. 3) multiple 
proj ec tiv e reconstru c tio ns . 4) impro ve d characterization of 
stenoses. S) min i mi za ti o n of phase dispersion with shorter 
TE ' s, g radi e nt refocusing. a nd dimini s he d voxel s ize. Ad ­
ditional improve ments may be possible with refinement of 
t he g r ,J di e nt refocus ing pulses or shorte r ec ho t i mes. 

fmp rovc mc nt of S i gnal- t o-Noise a nd Contrast-to -Noi. se Ra tio s 
in ~IR Emp l oying Mixed Bandwidth Pulse Seguences: Lipper 
1'111, Ca ll WS , IIrooke man JR, Mu g l e r JP , Chason OP, Beskin RR, 
Ferguson RO (Univ. of Vi.r g ini.a, Cha rlottesvi ll e, Va 22908) 

It i s well known that MR s i gna l- to-noi se (SNR) and 
con trast-to -noise (CNR) ratios deteriorate with increas ing 
ec ho time s . In o rd e r to improve SNR and CNR in the second 
ccho of a doub l e ec ho sequence performed on a 1 . 0 T Siemens 
Hagnc t om unit, we are cu rre nt l y emp l oying a mlxed bandwidth 
tec hniCJu c fo r data reception. We use a re l ative l y wide 
bandwi dth , resu lt~n g in a s hort data sampling period (T s ), 
for th e fir st echo, to achieve a s hort minimum echo time 
tl lUS re du c ing t he ef fe cts of T2 de cay, enablin g o ne to maintain 
a "pro t on densi t y" tmage . For the second ec ho , we utilize 
a nar row bandwidth, re s ulting in a l o ng data samplin g period 
t o improve SNR .:Ind CNR. This r equ ires l owpass filters with 
different bandwi.dths for the two ec hoes. On patient images 
t he ba ckground noi s e l e vel on th e second echo i s app roximate l y 
60% of t hat on tile Firs t echo. 

\.Je have compar e d mix e d bandwith sequences with standard 
se qu e nces e mpl oy in g the s ame ba nd widt h and Ts for both ec hoes 
o f doub l e cc ho sequence . We have shown definite 

improvement in SNR and CNR for the s econd echo with th e mi xe d 
bandwidt h t ec hn i que. Add it iona I improvement ha s been ac h l eved 
by us in g gl- adie nt motion rephasing (CMR) for the second echo. 
The drawback s of the technique a r e an increased chemi ca l 
s hi ft art i f ac t. 'Which does not appea r to exert an undue 
influ e nce on th e diagno s tic quality of brain images. as 'Well 
as some increase i n artifacts from motion, T2 decay . field 
inhomogene ities and s usceptibi l ity interface. 

Magnetic Resonance Imaging Of The Spinal Cord In 
Patients With Suspected Mult~pre-screros~s: 
l-I e r s hey , BL , Peyster RG, Ha sk ~n ME (Hahnemann 
University , Philadelphia, PA 19102) 

We ret rospect i vely reviewed magnetic resonance 
(MR) scans of 119 patients performed from November 
1 985 to March 1988 who wer e r efe rred with symptoms 
s ug ges ting multiple sc l erosis (M S ) involving the 
sp inal cord . There were 103 studies of the cervical 
cord , 40 stud ies of the thorac ic cord and 11 stUdies 
of the conus a nd lumbar region. Brain imaging was 
obta ined in 97 patients. All s tudies were performe d 
o n a ~E S i gna 2.0 T magnet operating at 1. 5 T. 
Sag itta l Tlweighted , proton de ns ity, a nd T2 weighted 
images we r e obta ined for a ll spine studies . We found 
MS p laques in the spinal cord in 15 pa tients (12 . 6%), 
11 cervica l and 6 t horacic. Bra in studies were 
avai l ab l e in all of these patients and in 6 were 
d ia g nostic of MS. Of the five other patients, two had 
negative brain studies, one had a single white matter 
l es ion , and two had a few whi te matter l es ions . 
Al t e rnat i ve diagnoses were encounted in 34 patients, 
includi ng sternosis or disc he rniation, sarcoid and 
pr ior cord he morrhage. In 1 3 patients with symptoms 
of spina l cord MS , bra in imaging was positive while 
cord imag ing was negat ive. We conclude that spinal 
cord imag ing is usefu l in addition to brain MR in 
patients with cli nical symptoms of MS invo lvin g the 
cord. Spine MR is also usefu l in identifying other 
types of pathology in patie nts suspected of having 
cord MS. 




