
















































































Mam-A4 
JUXTRASELLAR MENINGIOMA: HIGH RESOLUTION MR WITH CT AND ANGIOGRAPHIC CORRELATION. 

J.W. Yeakley,M.D., M.V. Kulkarni, M.D., C.B. McArdle, M.D., F.L. Haar, M.D.,FACS,PA, 
R.A. Tang, M.D. 

The University of Texas Health Science Center-Houston, School of Medicine, Houston, TX 

Magnetic resonance (MR) imaging has demonstrated high sensitivity in the detection of 
intracranial neoplasm, although, multiple investigators have reported poor differentiation 
of the meningioma from the normal brain on T1 as well as T2-weighted images. We have 
evaluated 14 MR studies in patients with juxtrasellar meningiomas because the lesion has 
excellent inherent MR contrast with the surrounding cerebrospinal fluid spaces, bone 
marrow and blood vessels. Using high resolution techniques the invasion of tissues 
surrounding the lesion could be studied. 

We retrospectively evaluated 76 high resolution MR studies of sella and juxtrasellar 
area. 14 MR studies in 11 patients with .iuxtrasellar meningiomas were examined. 8 
Patients had CT correlation while 6 patients had angiographic studies. MR imaging was 
performed using 1 .5-Tesla (T) superconducting magnet. Coronal, sagittal imaging was 
obtained routinely and in some cases axial images were also obtained. Spin echo sequences 
with varying TE and TR values were obtained. High resolution images were obtained with 
3mm slice thickness, pixel size of 0. 39 cm2. CT scans and angiographic studies were 
obtained using "state of the art" equipment. The lesions were evaluated in terms of its 
sellar, suprasellar and lateral sellar extensions. Involvement of the pituitary, optic 
chiasm, optic nerve, hypothalamus, cavernous sinus and vascular encasements were compared. 
MR was superior to CT in most instances. Although CT was useful in detecting hyperostosis 
and calcification it was not considered a drawback for MR in making the diagnosis and 
determination of the extent of the meningioma. MR was excellent in the determination of 
postoperative changes. Although MR predicted the results of angiography, it was felt that 
angiography could still be beneficial. 

We conclude that MR is the modality of choice in the evaluation of juxtrasellar 
meningiomas and their postoperative follow-up. MR does not obviate the need for 
preoperative angiography at this time. 

Mam-AS 
THE RELATIVE ACCURACY OF MR. IMAGING AND CT SCANNING FOR THE DIAGNOSIS OF CEREBELLOPONTINE ANGLE AND 
INTERNAL AUDITORY CANAL LESIONS 

Michael A. Mikhael, M. D.l, Ivan S. Ciric, M.D.2, Allan P. Wolff, M. D.3 

Department of Diagnostic Radiologyl and Department of Surgery, Division of Neurosurgery2, and 
Division of Otolaryngology & Head and Neck Surgery3, Evanston Hospital-McGaw Medical Center of 
Northwestern Unive r sity, Evanston, IL 

Two hundred and fifty-two patients with clinical suspicion of cerebellopontine angle lesions were 
radiologically evaluated by CT scann i ng ( routine CT scan and CT scan combined with cisternography) and 
MR imaging in our hospital in the las t 36 months . Fift y -two acoustic neuromas, 4 meningiomas and 1 
epidermoid cyst were diagnosed and surgically removed. 

Routine CT scans were obtained with thin axial slices through the temporal bone before and after 
intravenous contrast injection. CT scan combined with cisternography was obtained after intrathecal 
injection of 5-10 cc of air to fill the cerebellopontine angle and internal auditory c anal followed by 
thin axial CT slices. MR images were obtained using spin-echo technique to obtain a xial and coronal 
thin slices (5 mm or smaller) to visualize the 7th/8th cranial nerve bundle on both sides with TR 500-
2000 ms and TE 30-90 ms. 

Although routine CT scan showed all the e x tracanalicular large lesions, it missed the lesions in 
15 cases where tumors were small and located inside the internal auditory canal. Invasive CT combined 
with cisternography and the noninvasive MR imaging showed all the small intracanalicular lesions. MR 
visualized all the lesions including both the large extracanalicular and the small intracanalicular 
l e sions and could differentiate between meningiomas, acoustic neuromas and epidermoid cyst. Meningiomas 
were shown to arise from the undersurface of the tentorium cerebelli and were separated from the 7th/8th 
cranial nerve complex. All acoustic neuromas were attached to the 7th/8th cranial nerve bundle. The 
epidermoid cyst showed high-intensity signal in both short and long sequences with no involvement of 
the 7th/8th cranial nerve bundle. Acoustic neuromas were shown as high-intensity, isodense, or low
intensity lesions on MR imaging. Their intensity had no correlation with the degree of tumor enhance
ment on CT scans done after intravenous contrast injection . 

We feel that although the routine CT scan can visualize the enhancing cerebellopontine angle tumors, 
MR imaging could replace both routine CT and CT combined with cisternography without the use of intra
venous or intrathecal contrast injection for the visualization and diagnosis of cerebellopontine angle 
and internal auditory canal lesions. 
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1.5T FLASH MRI OF THE KNEE 

D. Lawrence Burk, Jr., M.D.*; Emanuel Kanal, M.D.**; James A. Brunberg, M.D.**; Richard J. Prorok, RTR**; 
JosephS. Gillen, B.S.**; Gerald L. Wolf, Ph.D., t1.D .** . 

*Hospital of the Unive rsity of Pennsylvania, ·Philadelphia, Pennsylvania 19104; **Pittsburgh NMR Institute, 
Pittsburgh, Pennsylvania 15213. 

FLASH (Fast Low Angle SHot) MRI of the knee was performed on 10 patients using a 1.5T GE Signa scanner and 
a transmit-receive extremity coil. The FLASH images were obtained using a repetition time (TR) of 22msec, 
a gradient echo time (TE) of 12msec and a flip angle of 30 degrees. Normal menisci were visualized as 
triangles of low signal intensity, hyaline cartilage demonstrated intermediate signal i ntensity and meniscal 
tears, joint effusions and cysts all had increased signal intensity . The findings were correlated with 
sagittal and coronal spin echo pulsing s.equences (TRITE). Three horizontal meniscal tears, 2 complex 
meniscal tears and 1 total meniscectomy were visualized on proton spin density (2000msec/20msec) images 
and on FLASH images. Three popl i.teal cysts and 3 meniscal cysts were detected on T2 weighted (2000msec/ 
80msec) images and on FLASH images. Four knees were normal on all pulsing sequences. Examination time 
was significantly decreased with the FLASH technique, but resolution was also decreased due to limitations 
on the minimum size of the field of view. Despite this loss of resolution, there were no significant 
diagnostic discrepancies between the two techniques . 

Mam-CZ 

THe TENOONS: HIGH FIELD SURFACE COIL IMAGING 

Javier Beltran, M.D., Angela M. Noto, M.D., Leigh J. Herman, M.D., Lawrence M. Lubbers, M.D. (2) 

Department of Radiology, OSU Hospital and Department of Hand and Microvascular Surgery, Riverside Hospital (2) 

High resolution magnetic resonance (MR) images of the tendons in the hands, wrists, feet and ankles of 
six normal volunteers and six cadavers were obtained using receive-only surface coils and reduced field of 
view imaging. Normal anatomy was identified and compared to gross anatomic sections of the six cadavers. 
Experimentally produced Achilles tendon tears were identified in the legs of domestic swine. The hands and 
feet of 13 patients were examined and a variety of pathologic lesions were identified including acute post 
traumatic rupture, acute tenosynovitis, ch~onic tendonitis and post surgical complications. MR imaging 
provides inherently greater soft -tissue contrast than any other currently available imaging modality. With 
the use of surface coils and reduced field of view imaging to enhance spatial resolution, MRI has become a 
valuable tool fo r imaging tendons. Advantages over the other available modalities included excellent 
anatomic detail, superior contrast resolution and the potential for multiplanar imaging. 
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lj. 
where y Is the gyromagnetlc ratio, g Is the constant Increment of the phase-encoding magnetic field gradient, 
Y Is the fleld-of-vlew In the y spatial direction for which the phase-encoding gradient acts, t Is the time 
the phase-encoding gradient Is appl led, and V Is the view number. For an Image with N views or Increments of 
the phase-encoding gradient, V Is Incremented from -N/2 to +N/2 by ones. Thus gV represents the actual 
ampl !tude of the phase-encoding gradient for view V. Figure 1 II lustrates the Ideal gradient response as 
suggested by equation 1. The negative and positive maximum of the phase-encoding gradient are chosen such 
that the accumulated phase Is single valued, and In the range of 0 to 2n. 
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Figures 2 and 3 are extreme but Illustrative examples of non-Ideal behavior of the appl led 
phase-encoding gradients. Figure 2 represents the case where the ampl lflers are able to remain I I near when 
ampl !tude demands are minimum (about view 0), but are non-1 !near, or "droopy" when the ampl !tudes are 
Increased. Figure 3 represents the case where the ampl lfler response Is different for positive versus 
negative ampl !tudes; here, for example, the positive and negative zero current conditions are different. In 
each case, or any combination of or addition to these cases, the resolution along the phase-encoding 
direction of the resultant NMR Image wll I be compromised, and artifacts could be Introduced. 

The appl !cation of an unequally Incremented phase-encoding gradient made It possible to empirically 
maximize the Image resolution In the phase-encode direction. Additionally, this study gave direction for 
hardware corrections of non-Ideal ampl lfler behavior. 
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ANALYSIS OF PULSE SEQUENCE PERFORMANCE IN MR IMAGING 

David D. Stark, M.D., Michael s. Middleton, M.D., Ph.D., Jack Wittenberg, M.D., 
Sanjay Saini, M.D., Rodney J. Butch, M.D., Joseph T. Ferrucci, M.D. 

Massachusetts General Hospital & Harvard Medical School, Boston, MA 02114 

Introduction: A quantitative method derived from MR image contrast theory {1-4) 
is applied to actual clinical images. The detection of hepatic metastases is used to 
demonstrate this method of MR image analysis (5). 

T2 weighted SE images acquired in conjunction with the phase contrast (chemical 
shift) technique are currently recommended for the detection of hepatic metastases. 
Recently, the minimal achievable echo delay (TEmin> has been reduced to 18 msec or 
less, increasing Tl contrast and signal-to-noise ratios of IR and short TR SE 
sequences {7). 

Methods: We compared T2 weighted conventional and phase contrast images with Tl 
weighted IR and SE images. Forty patients with cancer metastatic to the liver were 
imaged with 20 different pulse sequences {avg. 8.6 seq/patient) to allow direct 
comparison of pulse sequence performance. The cancer-liver signal-difference (SD) was 
measured and scaled to background image noise (SD/N) (5). All data were corrected to 
account for imaging time {5) • 

Results. As predicted by MR image contrast theory, the SD/N ratio was found to 
correlate with subjective (visual) assessments of lesion detectability <Figs. 1,2). 

Quantitative results are ranked (Table) using the SD/N parameter as well as the 
ratio of SD/N to its standard deviation, known as the "confidence factor" C4J. 
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FE-HBED AND FE-EHPG: IRON COMPLEXES EXHIBITING HEPATOBILIARY ENHANCEMENT IN MRI. 

Homer Macapinlac, Barry Engelstad, Emiliano Ramos, David White, Thomas Johnson, M. Moseley. 

University of California, San Francisco, CA. 

Figure 1. Simultaneous side-by-side MRI comparison of Fe-EHPG (Mouse 1) and Fe-HBED 
(Mouse 2) , with each agent at 0.05 mmole/kg. Sequential spin echo coronal MR images 
(TR= 0.3 sec, TE= 16 msec) before (A) and at 15, 25, and 45 minute intervals (B - D 
respectively) after intravenous contrast agent administration. Enhancement of liver, 
gall bladder, small intestine and bladder was observed. 

Tpm-A5 
THE MECHANISM OF FERROMAGNETIC CONTRAST AGENTS IN PROTON RELAXATION 

P. Hardy and R.M . Henkelman 

Department of Medical Biophysics, University of Toronto, 500 Sherbourne Street, Toronto, M4X 1K9, Canada 

Ferromagnetic particles are presently being tried as contrast agents for the blood and liver. 1 This 
type of contrast agent, called magnetopharmaceuticals, shows great promise because the large magnetic moment 
of the particles profoundly affects T2, permitting their use in relatively low, and therefore safe, 
co ncentrations. 

However, a good understanding of their mechanism of inducing proton relaxation is lacking. We propose 
that the ferromagnetic particles, with a field resembling a magnetic dipole, create microscopic magnetic 
inhomogeneities. Their field defines a spectrum of environments distinguished by their different Larmor 
frequencies. The exchange of water molecules between environments increases the relaxation rate, l/T2, 
because the protons accumulate irreversible phase shifts as they move through different magnetic environments 
during the time before a spin echo is formed. 

We have measured the relaxation times of water in suspensions of lOOA magnetite particles imbedded in an 
agar matrix. The measurements were made over the frequency range of 6 to 60 MHz and for a wide range of 
particle concentrati on. The decay of the magnetization is multiexponential, becoming more so with increasing 
particle concentration. The relaxation time T2 was measured using a Carr-Purcell sequence for a range of 
pulse spacing parameter tcp. The relaxation rate shown in Fig. 1 increases with tcp in a manner consistent 
with an exchanging process.2 

We have modelled this system using the Bloch equations modified to include exchange between several 
sites with different relaxation times and chemical shifts. Computer programs were written to predict the 
echoes in Carr-Purcell pulse sequences. 3 The modelled decay curves exhibited the nonexponential 
behaviour and the tcp dependence seen in measured data. Ferromagnetic particles are thus shown to affect the 
proton relaxation times in a manner distinctly different from paramagnetics. 
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FERRITE: A SUPERPARAMAGNETIC CONTRAST AGENT FOR MR IMAGING 

David D. Stark, M.D., Sanjay Saini, M.D., Peter F. Hahn, M.D., Ph.D., 
Bruce R. Bacon, M.D.*, Carolyn c. Compton. M.D., Ph.D., Joseph T. Ferrucci, M.D. 

Massachusetts General Hospital, Harv~rd Medical School, Boston, MA, and 
*Case Western Reserve University, Cleveland, Ohio 

Introduction: A ferrite is a metal oxide having the molecular formula of Fe+3x 
M+2Y Oz. The ferrite magnetite (Fe+32 Fe+2o4> forms crystals of varying size 
(0.01-l.Ou) that have been applied to MR imaging (1-4). Particles of this size show a 
highly specific biodistribution following intravenous administration with uptake by 
normal reticuloendothelial cells in liver and spleen, where ferrite selectively enhances 
T2 relaxation. As particles are excluded by cancerous tissues, cancer-liver contrast is 
dramatically increased on MR images (1,2). 

On a molar basis, iron as ferrite has a much larger magnetic susceptibility than 
paramagnetic agents (metal ions or nitroxides) due to magnetic ordering of the unpaired 
electron spins of the iron ions in the crystal (5,6). This magnetic ordering results in 
a net magnetic susceptibility per iron atom which is 10-1'000 fold larger than the 
magnetic susceptibility of non-interacting paramagnetic ions. Crystals of sufficient 
size ( > 0.035 u) behave as a unit of magnetic order or "domain" in a magnetic field and 
as a result are "superpararnagnetic" (5,6). 

Two major obstacles remain in the developnent of ferrite particles as a safe and 
effective intravenous contrast agent: 1) Little is known about the powerful and 
selective T2 mechanism of proton relaxation enhancement by superpararnagnetic materials; 
and 2) the prolonged retention of magnetite observed in early studies (1-4) raises 
serious concerns about possible long term toxicity. A series of ferrite particles with 
varying magnetic, chemical, and biological properties have been studied. This report 
describes techniques for magnetic characterization of ferrite particles, assessment of 
proton relaxivity in vitro and in vivo, and the developnent of biodegradable particles 
which show less acute toxicity than Gd-DTPA and have no observable chronic toxicity in 
rats. 

Methods: Ferrite particles varying in composition, surface coating, and size were 
synthesized at Advanced Magnetic Inc. Cambridge, MA. We have evaluated their magnetic 
susceptibility from 0-0.6T using a vibrating sample magnetometer(Princeton Applied 
Research, Model 155) and proton relaxivity in agar gels and rat liver tissue at 0.47 
Tesla using IR and CPMG pulse sequences (IBM pc/20 spectrometer>. It is known that 
interpulse timing delays and field strength both affect observed transverse relaxation 
rates; these factors were not studied and have not yet been clarified. Toxicity studies 
have included assessment of immunoreactivity (anaphylaxis, complement activation, and 
cell mediated immunity) and serologic studies (SMA-20 assays> in rats chronically 
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Ferr.i tes reduce ghost artifacts (Figure). While 1 iver signal intensity 
decreased 38%, the ghost noise was reduced by 44%. This was noted immediately after 
contrast infusion and remained unchanged for up to 30 minutes as ferrites remain in 
the liver during this time period. 

Conclusions: An important characteristic of paramagnetic agents is their 
ability to increase signal and hopefully signal to noise which determines scan time 
and resolution. Our data suggests that signal from hepatic tissue makes a 
significant contribution to overall ghost noise. Therefore MR contrast agents that 
increase liver signal intensity, such as Gd-DTPA, cause an accompanying increase in 
ghosting artifacts. As a result, overall SIN gains are reduced. We conclude that 
evaluations of new MR techniques such as pulse sequences (STIR) or contrast agents 
(ferrite) should include an assessment of ghost artifacts as well as other types of 
image noise. 
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Figure: Percent change of ghost artifacts following administration of 
Gd-DTPA and ferrite. 
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EVALUATION OF THE MULTIPLE INVERSION RECOVERY METHOD 

I R Young*, G M Bydder+, AS Hall* 

*GEC Research Limited, Hirst Research Centre, Wembley, Middlesex HA9 7PP, UK 

+NMR Unit, Hammersmith Hospital, London Wl2 4RS, UK 

Purpose of Study The magnetisation inverted by a 180° pulse can be interrogated several times during its 
recovery, using reduced precession angles so as to distribute signal between successive excitations. In 
principle, this approach allows the mapping of the recovery curves for tissues and permit accurate measurement 
of Tl from at most two scans. This paper reports on the evaluation of this technique as a means of measuring 
Tl, comparing it with a conventional approach using saturation recovery and inversion recovery scans. 
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The approach we have taken involves the following measures: 
switching the gradient amplifiers, normally connected in parallel, into series mode to give a 
higher voltage output in order to reduce gradient risetime; 

- the use of RF pulse profiles which minimize bandwidth per unit time of RF excitation; 
- the use of asymmetric sampling and conjugate symmetrization ('3,4] to minimize sampling prior to 

the echo maximum, and therefore to allow as much time as possible for gradient switching on all 
three axes before sampling begins. Asymmetric sampling also reduces the need to increase sampling 
rate, and therefore prevents having to widen the receiver bandwidth which would degrade signal-to
noise; and 

- the use of split phase encoding and rephasing either side of the 180° RF pulse to allow smaller 
field-of-view (FOV) without increasing gradient amplitude. 

The architecture of a typical TElO sequence is shown in Figure 1. This particular version has a total time 
duration of 16.5 ms, including sampling, operates with FOV as small as 30 em, and allows up to 12 sections 
in a TR of 250 ms to be collected. 

Results of clinical images obtained with a TElO sequence are shown . In conclusion, this paper demon
strates that with careful design, true spin echo sequences with TE as short as 10 ms can be produced on a 
standard clinical imaging system. 

References: [1] J.C. Gore, C.F. Pope and H.D. Sostman, Mag. Res. Imaging 4, 251 (1986). 
[2] D.D. Stark, et al.,Radiology 159, 365 (1986). -
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[3] T.J. Provost and G.C . Hurst, ~.R.M. Book of Abstracts, p. 265 (1986). 
[4] G.D. DeMeester and J.L. Patrick, S.M.R.M. Book of Abstracts, p. 267 (1986). 
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Figure 1. Gradient and RF waveforms 
for a TElO sequence, This figure was 
taken by using the plot utility on the 
system pulse programmer, and shows the 
actual waveforms used. The diagram 
illustrates the use of split phase en
coding and asymmetric sampling. 

IN VIVO RELAXATION TIME MEASUREMENTS FROM A SINGLE DYNAMIC EQUILIBRATION ACQUISITION SEQUENCE USING 
LIMITED ANGLE RF EXCITATION SEQUENCES 

W.H. Hinson, M.S.; W.T. Sobol, Ph.D.; P.R. Moran, Ph.D.; D.A. Saloner, Ph.D. 

Bowman Gray School of Medicine, Wake Forest University, Winston-Salem, NC 27103 

MR techniques using small-tip angle RF pulses and gradient reversal echos have primarily been used 
for rapid partial saturation imaging in the steady state. These sequences, however, also offer a wealth 
of information on the relaxation properties of the subject during the dynamic equilibration to the 
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FiCjure 1. EPI 
q-domain trajectory. 
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Figure 2. MEPI pulse 
sequence. 

Figure 3. MEPI q-domain trajectory. 

Tpm-B7 
MOTION ARTIFACT SUPPRESSION TECHNIQUE (MASTTM) IN MULTISLICE MR IMAGING 

P. M. Pattany, M.Sc,, J, L. Duerk, Ph,D,, and J, M. McNally, Ph.D, 

Clinical Science Center, Picker lnternatlona·l, Highland Heights, Ohio 
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Artifacts and signal loss due to object motion and blood flow obscure the fine detail structure In 20FT 
multlsl Ice Imaging when using long TE/TR spin echo sequences, This Is due to Incomplete rephaslng of the 
moving object at the end of the slIce select gradient and at the center of data collection gradient. 

Complete rephaslng of the static and dynamic material within the slIce Is achieved by setting 0 to zero In 
the equation shown below. 

t. 

0 = Jl~ G(t) X(t) dt = 0 , • , , ••• 1 

"'v< () 
where: a Gyromagnetlc ratio 

G(t) Gradient pulses appl led at a given 
timet In a given gradient profile. 

X(t) Position of the material at a given time t. 

The term X(t) can be expanded In a Taylor series as shown below. 
Xt Xt2 xt 3 

X(t) = X
0 

+ lT + 2T + 3: + ... etc 

Each order of the above Taylor series equation has been Integrated separately using equation 1, thus 
completely rephaslng static and dynamic material In the sf Ice direction and read direction. 

These studies Include gradient profile simulation. Comparison of orbits, I lver and lumbar spine Images 
obtained with the conventional spin echo sequences and motion artifact suppression technique sequences are 
presented to show artifact reduction as higher order terms of X(t) are Incorporated In the new sequence 
prof II es. 

The Images obtained with the motion artifact suppression technique reduces/el lmlnates the artifact due to 
cardiac, respiratory, orbit and CSF and blood flow motions and signal Intensity of the CSF is hlghl lghted. 

Reference: 

1. TM* Mot ion Artifact Suppression Technique (MAST ) of Magnetic Resonance Imaging. P. M. Pattany, J. M. 
McNally. Patent Apl I lcalton Number 766, 757. Filed August 16, 1986. 

*MAST Is a trademark of Picker International. 
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origin. It may also occur retroperitoneally and in virtually any organ. Patients are 
affected primarily in the fifth and sixth decades. The prognosis for patients with 
this tumor fs generally poor. Prognosis may be improved by proper surgical 
management. 

Although the radiographic findings of MFH have been well described, no detailed 
reports of the Magnetic Resonance (MR) appearance of MFH have been presented. We 
present the results of MR examinations of 10 patients having MFH of soft tissue origin 
of the extemities. Corr~lation and comparison to CT scanning, radionuclide bone 
imaging, and plain radiographs was made. Pathologic correlation to surgical specimens 
was available in all cases. 

We find that MFH of soft tissue origin has a characteristic MR appearance. This 
consists of very high signal intensity on T2-weighted images with multiple internal 
septations in a characteristic pattern. Differentiating features between MFH and 
aneurysmal bone cyst (ABC) include the absence of internal fluid levels. 
Differentiating features between MFH and other tumors such as liposarcoma will be 
presented. Discussion of the use of MRI in planning surgical extirpation of MFH will 
also be discussed; in particular, the use of the coronal and sagittal imaging planes. 

Wpm-B5 
NONUNIFORM INTENSITY OF LUMBAR VERTEBRAL BODIES ON MR: AN IN VIVO AND IN VITRO STUDY. 

Madeleine R. Fisher, M.D. 

Elizabeth Holland, M.D., Sarsfield Dougherty, M.D., Sanford Roth, M.D., 

Ronald W. Hendrix, M.D., Lee F. Rogers, M.D. 

An unusual MR appearance of the lumbar vertebral bodies in elderly patients has been observed where the 
~ormal _high intens~tyof marrow.was replaced by focal inhomogeneities. The purpose of this study was to 
1nvest1gate the et~ol?gy o: th1s MR appearance i~ order to detect signs that may aid in distinguishing 
between normal var1at1ons 1n the elderly populat1on and other processes affecting the vertebra, particularly 
meta~tas:s. A retrospective analysis of 99 consecutive patients of all ages who had lumbar spine MR ' 
exam1nat1ons was performed. Comparison was made to plain films and CT when available. These findings 
were correlated with clinical and laboratory data. Preliminary findings included: increased signal at the 
ver~ebral body endplates correspond~ng to an ill defined increased density on plain films and low intensity 
reg1ons at the endplates correspond1ng to dense endplate sclerosis on plain films both associated with 
degenerative disc disease, arcs of high and low intensity corresp0nding to some but not all Schmorl 's nodes 
and regi?n~ of high and low intensity within the vertebral bodies. not corresponding to any plain film ' 
abnormal1t1es. We conclude in the elderly patient it may be difficult to differentiate subtle metastases 
or inflammation from incidental, intensity variations within the vertebral bodies. In order to further 
elucidate the etiology of the observed intensity variations, autopsy specimens (10) of elderly patient's 
vertebral bodies were studied with MR, quantitative CT for bone mineral content, gross and histologic 
appearance,and bone mineral analysis to correlate in vitro findings with those found in vivo. 
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INFECTIONS OF THE MUSCULOSKELETAL SYSTEM: MRI EVALUATION 

Javier Beltran, M.D., Robert B. McGhee, M.D., Angela M. Noto, M.D., R. Marvin Freedy,MS4, M•linda S. McCalla 
BSRT 

Department of Radiology, Ohio State University Hospital, S209 Rhodes Hall, 410 West lOth Avenue, Cols OH 43210 

In order to assess the potential value of MRI in the evaluation of musculoskeletal Infections, we studied 
a group of fifteen patients with clinical findings consistent with osteomyelitis, soft tissue infection or 
both and another group of 23 patients with joint pain but no cl lnical or laboratory signs of infection. This 
second group of patients was used as a control group and had in common the presence of hip or knee joint 
effus i ons. 

A constellation of abnormalities including soft tissue abscesses, osteomyelitis, non-infected joint and 
tendon sheath effusions and eel lul it is were well detected by MRI allowing the correct diagnosis of presence 
and extension of the Infection in all but one of the patients. 

Other imaging modal !ties such as Tc-99m MOP bone scintigraphy and ln-111 labeled leukocyte scinti.graphy 
were availabe for comparison in most of the cases. MRI was found to be more specific than other techniques 
due to its superior spatial resolution which allowed better treatment planning. 
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