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PLENARY SYMPOSIA 

PS1 
ADVANCED MR ANGIOGRAPHY 
Dwight G. Nishimura 

FLOW IMAGING I 

Department of Electrical Engineering, Stanford University 

Over the past few years, noninvasive angiography by magnetic resonance has been an active and promising 
area of study in which a wide variety of methods have emerged. Generally, these methods combine flow 
sensitization with static material suppression and volumetric data acquisition (projection or 3-D imaging) to 
produce anatomic vessel images. The two main classes of flow effects- flow-dependent phase shifts resulting 
from gradient modulations, and so-called time-of-flight effects which depend on the spatial selectivity and 
timing of rf excitations - are often cited to distinguish the angiographic methods. Subtractive methods relying 
on flow-dependent phase shifts selectively dephase blood in one component image and rephase blood in the 
other component image, or, alternatively, create moderate phase shift differences in the blood signal between the 
two images. Time-of-flight-based methods employ either differential blood tagging or bolus tracking schemes 
to separate blood from surrounding static material. 

With these methods, angiograms of cerebral and peripheral arteries and veins have been obtained with 
submillimeter resolution and in imaging times of less than ten minutes. With certain methods, both anatomical 
a.nd physiological flow information are available. Coronary artery imaging presents significant challenges because 
of motion (both cardiac and respiratory), complex flow pathways, and undesired flow in the surrounding ve8sels 
a.nd heart chambers. 

This talk reviews, compares, and updates the status of the methods, and also discusses issues such as fast 
angiography, robust static material suppression, and artifacts due to irregular and higher-order flow. 

PS2 

CALIBRATIOO TECHNicm:5 FUR REPHASIN:; MJVIN:; SPINS 
GW LENZ, EM Haacke 
Case wastern Reserve University and University Hospitals of Cleveland 

M:>tion of blood protons or organ m:::M311ellt during gradient awlication leads to spin 
dephasing and a corx::anitant loss of signal. With additional refocusing gradients to rephase 
m:wing spins the signal loss can be :recaptured. 'lbese rephasing gradients can be sinulated 
using a sinple rrodel taking into acCOWlt gradient rise and fall times, and gradient delay 
times. Various optimization constraints are possible such as keeping all gradients the sane 
amplitude to allow for high resolution, high S/N images, or to optimize for the smallest 
possible FrN. Sequen::es inplerrented according to theoretical solutions show ramant phase 
errors and necessitate calibration on a phantan. The utility of a flow phantan that produces 
constant velocity and accelerated flow coop:>nents has been conpared to a IIPtion phantan 
which sinulates true plug flow. Exact correlations of phase and velocity are possible with 
the latter phantan, and irx.lependent calibration of velocity and acceleration has been 
obtained. Allowing a small phase error for m:wing spins makes it possible to separate 
arteries and veins, or to neasure velocity. 

With short echo rephasing sequences phase effects due to higher order IIPtion can be 
minimized and MR-angiography images can be obtained ungated. Projective gradient echo 
sequeoces although perfectly calibrated still suffer fran severe susceptibility artifacts. 
'!his problem can be overcare with 3D volurre sequerx::es. In lx>th techniques the optimal flip 
angle varies with the repeat tirre and blood flow velocity. Due to flow related signal 
enharx::errent, a repeat tirre of 100 ne and a flip angle of 40° has been shown to produce 
optimal C/N of flowing blood in the carotid artery at 1. 5 T. Slightly lower flip angles were 
found optimal in the extremities. 

In corx::lusion, calibration techniques are required when inplenenting flow rephasing 
sequerx::es, because naive predictions may be in error if finite rise times or eddy currents 
are oot accounted for, especially for long echo tirres which are clinically very i.rrportant. 
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PS13 

Considerable controversy exists as to the optimal €echnique for abdominal imaging, in 
terms of field strength and pulse sequence, as well as to the precise clinical role of 
magnetic resonance imaging in the abdomen and pelvis. 

Heavily signal averaged short TR,I'l'E pulse sequences, short TI inversion recovery 
sequences, long TR,I'l'E pulse sequences with respiratory and flow compensation, as well as 
gradient echo pulse sequences have all been advanced as the optimal approach to magnetic 
resonance imaging of the abdomen. In practice, the "optimum" techinque may vary from unit to 
unit depending on signal to noise considerations, software availability, and practical duty 
cycle times. 

MR is clearly a sensitive method to detect focal liver disease, yet its precise role 
vis-a-vis computed x-ray tomography is still unclear. This in part due to difficulties in 
comparing results obtained on different instruments, changes in technical approaches, and 
problems in providing and adequate "gold standard" for the comparison. While recent results 
suggest that MR compares favorably with computed tomography, further studies are required to 
definitively ascertain this. 

Increased clinical experience with liver magnetic resonance imaging has improved our 
ability to characterize lesions which have been identified on MRI. Cavernous hemangiomas 
typically are lesions with high signal intensity on long TR,I'l'E images. These have been 
successfully characterized by calculation of T2 values, and through the use of contrast to 
noise ratios combined with recognized morphologic features of these lesions. Focal nodular 
hyperplasia may also be identified on magnetic resonance images. These lesions typically 
appear isointense on the short TR,I'l'E pulse sequences and .may demonstrate the characteristic 
central scar. The signal intensity of the central scar may vary somewhat on the long TRITE 
images. Experie~ce with metastatic disease to the liver has demonstrated that the signal 
intensities of metastatic lesions vary considerably on the long TR,I'l'E images. Both high 
signal intensity lesions and low intensity lesions may be identified. In addition, a high 
signal ring around metastatic foci may be commonly identified, this appears to relate to 
peripheral vascularity anQ!or edema which commonly surround these lesions. 

MRI continues to demonstrate increasing utility in staging pelvic neoplasms. This is 
particularly true for cervical, prostate and uterine cancer. MR is also an effective tool to 
follow post treatment changes and to differentiate recurrent tumor from fibrosis: 

IMAGE QUALITY, SEQUENCE OPTIMIZATION & MR HAZARDS 

PS14 
ARTIFACTS - LIMITATIONS TO MR IMAGE QUALITY 
MJ Bronskill 
Department of Medical Biophysics, University of Toronto 

Artifacts exist in MR images in wild and prolific variety, an observation which is not 
surprising considering the c0111plexity inherent in the MR imaging process. In this 
presentation artifacts are defined as signal intensities in an MR image which do not 
correspond to the true spatial distribution of tissues and tissue parameters in the plane of 
the patient being studied. Specifically excluded are those artifacts caused by defective 
components or malfunctions of the imaging system. 

'.l.'he original 1110tivation for studying artifacts was twofold: i) recognition of artifacts in 
order to avoid image lllisinterpretation and ii) understanding the origins of artifacts in 
order to reduce or eli.minate them. Initially these were separate issues with clinicians 
concerned primarily with the former and physicists and engineers interested mainly in the 
latter. A broader and more unified perspective is now emerging in which artifacts are 
actually the visual representations of the current limi. tations of MR imaging. As such, they 
become the focus for research and development, leading to new capabilities for MR imaging. 
This presentation will identify and illustrate artifacts which are current limitations to MR 
image quality and suggest directions for improvement. 

37 
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PS20 

CINE MAGNETIC RESONANCE IMAGING OF THE HEART 
CBHiggins 
Department of Radiology, University of California, San Francisco 

Magnetic resonance (MR) imaging, up to the current time, has been used primarily to define anatomical 
abnorma~ities of the heart. A new technique using electrocardiographic gating, partial flip angle of the RF pulse, 
and grad1ent reversal can produce 20 to 25 msec frames at the rate of up to 32 frames per cardiac cycle (cine 
MRI). Analysis of the cinematic display of MR images in normal volunteers, patients with myocardial infarction 
or with valvular regurgitant lesions was done to quantitate changes in ventricular volumes and regional wall 
motion and thickening during the cardiac cycle. These cines demonstrated atrioventricular regurgitation and the 
severity of it was estimated by comparing stroke volumes of the two ventricles. Cine MR also demonstrated 
regional left ventricular dysfunction by showing loss of wall motion and thickening. Thus, cine MR permits 
quantitation of cardiac function. 

NON-INVASIVE MR ARTHROGRAPHY 
PS21 

MRI OF THE HANDS AND FEET 
JS hyde, JH Kneeland, A Jesmanowicz 
Uepartment of Hadiology, l1edical College of i'isconsin 

The following technical problems have been defined in MRI of the hand using surface or 
local coils. (1) Patient comfort demands a supine position with the hand extended inferiorly. 
Furthermore the hand must be at the side rather than across the chest or abdomen in order to 
minimize motional effects. (2) Additional strategies for hand immobilization are required if 
the highest resolution consistent with the a~ailable signal to noise (S/N) ratio is to be 
achieved. (:;) :;urface coils often are not dominantly loaded by small structures such as a 
finger. In this case coils of the highest possible free-space ~ are required, (4) The 
irregular geometry of the hand and wrist requires multiple coils. 

To these ends, the following coils for the upper extremities have been made: a 4 em diam 
counter rotating current (CRC) coil, a finger size excite-receive saddle coil, and two excite
receive Maxwell pairs -- one for the triangular fibrocartilage, and one for the elbow. Excite
receive local coils have advantages for imaging of the hand. We favor the exclusive use of 
such a coil in a saddle configuration for the fingers. A one turn solenoid for the finger can 
yield superior images, but the awkwardness of positioning.is a considerable disadvantage. 
Excite-receive and receive-only surface coils perform similarly for the carpal tunnel. 

'l:he Maxwell pair excite-receive elbow coil also works well for the ankle, particularly for 
deep structures. It seems slightly preferable to a receive-only tandem axial pair of similar 
dimensions. The 4 em diameter coil has been helpful in imaging the superficial plantar nerves 
on the medial side of the foot and in examining the Achilles tendon as well as other tendons of 
the foot. Keceive-only surface coils are preferred for all superficial structures of the 
foot (less than 2 em from the surface). 

All images thus far have been at 1.5 T (GE :;igna), 3 mm slices, 256 x 256 matrix over 8 em 
x 8 em FOV. Extensive verificatio<~ studies of cross-sectional anatomy using a cryomicrotome 
have been carried out. Numerous examples of normal anatomy and of pathology will be shown in 
the course of the presentation. 
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PS22 

MRI OF THE TEMPOROMANDIDULAR JOINT 
SEHarms 
Department of Medical Imaging, Baylor University Medical Center, Dallas, Texas 

Disorders of the temporomandibular joint (TMJ) affect up to 28% of the population. The soft tissue detail of the TMJ provided 
by MRI provides a clear depiction of joint anatomy for the diagnosis of most significant TMJ abnormalities. 

For quality MR imaging of the TMJ, the following technical factors are necessary: surface coils, gradient magnification, and 
thin slice images. Most current instruments are capable of producing useful images. Methods for impro':ing ima~e q~ty 
include specialized bilateral TMJ coils, 3DFT multislab acquisitions, and gradient echo sequences. The technical consJderabons 
involved in planning a scan protocol are discussed. 

Internal derangements of the TMJ are diagnosed by the abnormal appearance of the articulor disc. The disc can be displaced, 
degenerated, thickened, perforated, or distorted. Adhesions, osteophytes, and inflammatory changes can also be presen~. Post
operative joints can be evaluated for surgical complications such as adhesions, inflammatory change, foceign body reacbon, and 
prosthesis breakage or dislocation. Lesions other than internal derangements can produce TMJ-like symptoms. Inflammatory 
disease in the TMJ in the surrounding area as well as tumors can produce TMJ-like symptoms. Clinical examples of a variety of 
commonly encountered clinical situations are presented. 

Most TMJ patients are young, otherwise healthy individuals. Once a reliable MRI ~ ~tocol .is developed, ~~ ~ents 
can be scanned during periods of low usage such as nights and weekends. The TMJ exanunabon can unprove MRI ubhzabon and 
effiCiency to reduce the overall cost per patient 

PS23 

.MAGNEriC RESONANCE IMAGTIK; OF THE KNEE 
Magnetic resonance imaging (MRI) is a fast, reliable and accurate 
non-invasive technique for evaluating soft tissue and bony injury to the 
knee. The normal adult meniscus contains no internal signal on T1 and 
T2 weighted images. Signal within the meniscus is the hallmark of 
meniscal disease by MRI. Grade 1 intrameniscal signal is irregularly 
marginated signal which does not abut an articular surface. Patholo
gically, this corresponds with early degenerative change within the 
meniscus. Grade 2 intrameniscus signal is linear and frequently com
municates with the capsular margin of the meniscus but not with an 
articular margin. Grade 2 signal corresponds with an intermediate 
grade of degenerative change pathologically. Grades 1 and 2 menis-
cal signals do not correlate with arthroscopically significant tears. 
Grade 3 signal is prominent signal intensity within the meniscus 
which abuts an articular margin. Grade 3 intrameniscal signal corre
lates with fibrocartilaginous separations of the meniscus pathologic
ally and with frank tears at arthroscopy. MRI may be helpful in 
selecting patients with meniscal tears for meniscal repair rather than 
menisectomy and in following patients postoperatively. Magnetic 
resonance imaging is excellent in detecting and characterizing acute 
collateral and cruciate ligament tears. A large number of intracapsular 
and extracapsular abnormalities around the knee which present with knee 
pain can also be evaluated including: free fragments, meniscal cysts, 
patellar chondromalacia, Baker's cysts, radiographically occult 
fractures and tumors. In summary magnetic resonance imaging of the knee 
is an exciting non-invasive diagnostic modality which can accurately 
evaluate soft tissue and bony disease in and around the knee and, thus, 

· aid surgical planning. 
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105 
CLINICAL USEFULNESS OF MR-ANGIOGRAPHIC IMAGES 
F.L. de Laat 
Philips Medical Systems, Best, The Netherlands 

Non-invasive projective MR-angiograms can be obtained by modulus or complex 
subtraction of two images, which differ in signal intensity only at the 
locations of flowing blood. 
Image acquisition can be done on standard MH-imaging hardware by int erleavinq 
two (or more) gradient-echo pulse sequences. These have different velocity 
sensitivities in each of the two orthogonal directions in the imaqe olane. 
This type of pulse sequence allows us to acquire MR-angiograms, as well as flow 
velocity data related to vessel cross-sections. · 

The influence of choice of parameter-values and technique will be discussed 
in relation to angiogram quality for studies in the neck and leg and the 
thoracic and the abdominal aorta. Such variables indude triqqer delay, velocity 
sensitivity, modulus or complex subtraction, single or multiple heart ohases, 
etc. 

The MR-angiograms for patients showed promisinq correlation with 
conventional X-ray images (TLA or DSA). 

A better understanding of vessel structure (veins, arteries) can be oained 
from the phase shift information in the vessel cross sections. A number of 
examples will be given. 

106 
SUPPRESSION OF ARTIFACTS DUE TO 'l'IIROUGII-SLICE FLOW IB STEADY-STATE HR DfAGIBG 
LM Eastwood, JE Murdoch 
Picker International Inc., Clinical Science Center 

Rapid imaging by means of steady-state field-echo pulse sequences (FAST, GRASS, FISP, 
etc.) is becoming increasingly popular in clinical practice. While the technique can be 
very valuable in eliminating motion artifacts due to breathing (as the short imaging times 
can allow breath holding), it has been found to be very susceptible to artifacts due to the 
flow of blood and CSF. Fluid flowing 'fresh' into the slice can give rise to a much larger 
signal than that from material which has reached MR equilibrium, and the pulsatility of the 
flow means that discrete 'ghost' artifacts are common. In some cases (e.g. assessment of 
vessel patency) this may yield useful information, but more commonly there is a danger of 
the artifact obscuring, or being mistaken for, pathology. 

One approach that has been successful in reducing these artifacts in non-steady-state 
imaging is the pre-saturation of out-of-slice material (1,2). Out-of-slice magnetization 
can be excited by use of a computer-optimized out-of-slice selective RF pulse tailored to 
generate a clean slice profile while minimizing pulse length and RF power. This 
magnetization is dephased prior to the main pulse sequence; any material flowing into the 
slice of interest cannot then contribute signal. However, in steady-state sequences, in 
which T2-coherence maintains a signal at all times, any attempt to pre-excite out-of-slice 
material will set up a corresponding steady-state signal that cannot be suppressed. This 
signal can still be modified, however. In particular, we have demonstrated that, even in 
steady-state imaging, gradient manipulation may be used to time-shift the out-of-slice 
signal such that it is not observed during normal data acquisition. Although there -is a 
signal-to-noise penalty associated with the time required for extra RF and gradient pulses, 
ghost artifacts are reduced when compared with standard steady-state sequences. 

(1) RL Ehman et. al. Magnetic Resonance Imaging 5, 33. (1987) 
(2) J Frahm, KD Merboldt, W Haenicke, A Haase. Magnetic Resonance in Medicine 4, 372. (1987) 
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213 
1.5T MRI OF MENISCAL AND GANGLION CYSTS OF THE KNEE 
DL Burk~ MK Dalinka, E Kanal, ML Schiebler, EK Cohen, RJ Prorok, WB Gefter, HY Kresse! 
*Thomas Jefferson Univ. Hospital, Hospital of the Univ. of Pennsylvania, Philadelphia, PA . 

59 

Meniscal and ganglion cysts frequently present as palpable mas ses about the knee in 
locations atypical for popliteal cysts. Meniscal cysts also may be discovered incidentally on 
studies performed for suspected internal derangement. Twenty cystic lesions about the knee 
were evaluated with MRI, including 15 meni scal cysts and 5 ganglion cysts. All of the 
ganglion cysts and 8 of the meniscal cysts presented as palpable masses. Scans were performed 
at 1.5T using a transmit/rec-eive extremity coil or a receive-only surface coil. Standard spin
echo imaging, including at least one long TR/asymmetric TE sequence, was performed in all 
cases. In 10 patients, gradient echo, reduced flip angle sequences were done also. Arthro
graphic correlation was available in 2 patients and CT scans were performed on 2 Ratients. 
Surgical correlation was obtained in 16 patients. In 2 patients the cysts ruptured spontane
ously and 2 other patients were lost to followup. 

Eleven meniscal cysts were located on the medial side of the knee and 4 were located on the 
lateral side. The ganglion cysts were located at variable sites about the knee. All meniscal 
cysts but none of the ganglion cysts were associated with horizontal meniscal tears. Cysts 
were visualized best on the long TR/TE images, but meniscal tears were seen best on the short 
TR/TE and long TR/short TE images. Meniscal tears and cysts were also well demonstrated on 
the fast scanning sequences. Septations were noted in four meniscal cysts and four ganglion 
cysts on the long TR/TE images. Long TR/TE images were also useful in showing connections 
between the cyst and joint capsule in three of the ganglion cysts. MRI is an effective, 
noninvasive method for the evaluation of these cystic lesions about the knee. 

214 
FAST RADIAL SCANNING: AN OPTIMIZED GEOMETRY FOR MR IMAGING OF THE KNEE 
RL Ehman, TH Berquist, JP Felmlee 
Mayo Clinic and Foundation, Rochester, MN 55905 

An MR examination of the knee should clearly display menisci in their entirety, as well 
as permitting evaluation of the cruciate, collateral, and patellar ligaments, the articular 
cartilages, and periarticular tissues. We are dissatisfied with current protocols which 
attempt to achieve these goals using spin echo imaging in sagittal and coronal planes. 

PURPOSE: To refine and evaluate a technique for imaging the knee utilizing non-coplanar, 
radially oriented sections, with an efficient interleaved gradient-refocused acquisition. 

METHOD: The technique was optimized in volunteer studies and then tested clinically in 
a series of 32 patients, with a 1.5T GE imager. A gradient-recalled double echo sequence 
was employed (TR=400, TE1=13, TE2•35, Alpha=22 degrees, NEX=2, Views=l92, FOV=l6 em), A 
multisection radial scan was performed for each meniscus. Scan software permitted dynamic 
angulation, yielding 10 double echo images of each meniscus at rotational increments of 18 
degrees, with an acquisition time of just over 5 minutes for each side. A sequence with 
interleaved multiangulated sections was used to complete the examination by imaging the 
cruciates in approximately 2.5 minutes. 

RESULTS: The technique provides highly detailed images of the menisci, with a geometry 
that is well suited for evaluating their arc-like shape. It closely matches the standard 
views of arthrography and pathological sectioning. Intersections between slices are only 
barely detectable, because of the small tip angle and the lack of a 180 degree RF pulse. 
The relatively long TR provides greater contrast stability and signal to noise than conven
tional very short TR . fast scans. The second echo images are strongly T2 weighted and clear
ly depict the margins between hyaline cartilage and joint fluid. The clinical trials show 
superior performance in demonstrating meniscal tears and articular cartilage pathology, 
while substantially reducing examination time, compared to the conventional technique. 

CONCLUSION: Fast radial-geometry scanning is an advantageous method for imaging the 
knee. We are currently evaluating other logical applications of this technique. 
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GENITOURINARY 

CARCINOMA OF THE CERVIX - SURGICAL CORRELATION WITH MRI STAGING 
JW Lecky. AWL Leung, A Greco, P Mason 

Strickland Scanner Centre, Mt. Vernon Hospital, Northwood, Middlesex, England 

61 

Since November 1985, 338 examinations have been performed on 166 patients with 
cervical cancer. A Picker 0.5 Tesla superconductive magnet using spin echo sequences 
(SE 1100/40, SE 1200/60) and more recently STIR (IR2200/120) were used to examine the 
patients in sagital, coronal. and transverse planes. Thirty seven patients had Wertheim 
hysterectomies with pelvic lymph node dissection. 

Twenty four (24) women were surgically staged lB, MRI correctly staged 21/24. MRI problems 
were primarily those of lymph node (LN) detection and size. Three had LN smaller than 1 em 
and these were non-malignant and the patients were correctly staged lB. Three had benign LN 
of 1-1.3 em size, but these patients were overstaged by MRI. One of these patients had 
incorrect MRI suggestion of rectal invasion. 

Five (5) women were surgically staged 2B. MRI correctly staged only 2/5. MRI was not cor
rect in visualizing parametrial and/or vaginal extension in 3. MRI did correctly show vaginal 
extension in 2 patients, but 1 of these patients had a 1.7 em LN which was surgically benign. 

Seven (7) women were surgically staged 3B. MRI correctly staged 6/7 although not always for 
the correct reas0n. MRI suggested parametrial extension and LN greater than 1 em in 4 patients 
The LN contained tumor but all parametria were normal. The single patient who was understaged 
had microscopic evidence of tumor in a very small LN. 

MRI clearly demonstrated the cervical neoplasm in all patients. The position was correct 
and the size description was within acceptable range compared with the surgeons and path
ologists' descriptions. 

Utilizing TlW sequences MRI cannot differentiate between normal, malignant, or inflamma
tory lymph nodes. It is understood that size alone is not a good criteria for staging 
purposes. The parametrium remains a difficult and uncomfortable area to assess with T2W 
sequence. STIR (IR 2200/120) has distinct advantages in better cervical edge detail and 
parametrial non-vascular information. 

218 
UNDESCENDED TESTES: EVALUATION WITH HIGH FIELD MR IMAGING 
R. Kier, s. McCarthy, N. Rosenfield, A.T. Rosenfield, s. Rapoport, R.M. Weiss 
Yale University School of Medicine 

Clinically suspected undescended testes have been evaluated with ultrasound, computed 
tOJrography, testicular venography, and low field magnetic resonance (MR) imaging. The 
current study explores the value of high field MR imaging for undescended testes. 

MR imaging at 1.5 T was performed in 20 male patients with clinically suspected 
undescended testes. All patients were evaluated with both T1- and Tz-weighted pulse 
sequences. Axial and coronal images were obtained through the retroperitoneum and scrotum. 

Undescended testes were identified as soft tissue structures in the normal course of 
descent of the testis. The ectopic testis was often located along the course of a linear 
soft tissue structure, presumably the persistent gubernaculum, which extended to the empty 
scrotum. In some cases, identification of the mediastinum testis was possible, confirming 
the diagnosis. In most cases, these ectopic testes demonstrated similar relaxation 
characteristics to orthotopic testes, with high signal intensity on T2-weighted 
sequences. In a few cases, an undescended testis demonstrated lower signal intensity on 
T2-weighted sequences, presumably due to atrophy and fibrosis. 

In four patients, MR accurately localized an undescended testis in the inguinal canal, 
confirmed at clinical followup with subsequent testicle descent. In another patient, MR 
accurately localized an intra-abdominal testis, confirmed at surgery. In four patients, 
MR correctly predicted the absence of an undescended testis at subsequent surgical 
exploration. In one patient, MR failed to localize an intra-abdominal undescended 
testis. In another patient, a soft tissue mass in the inguinal canal, interpreted as an 
undescended testis, corresponded to a lymph node at surgery. Definitive clinical or 
surgical followup is pending in nine patients. 

We conclude that high field MR is helpful in evaluation of patients with clinical 
suspicion of undescended testes. 
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221 

MAGET I C RESONAN:E I MAG IIIG DETE~ INA Tl CX'l OF MYO.£TR I AL I Nil AS I CX'l IN Ef',[X}.£TR I AL CARC II"'M 
Jesse M. Cohen, M.D., Roberto Yazlgl, M.D. , Paul Weatherall, M.D., Alan Munoz, M.D., Jeffrey C. Weinreb, M.D. 
University of Texas Health Science Center at Dallas, Dallas, Texas 

Fifteen patients with FIOO stage I biopsy confirmed endanetrlal adenocarclnana underwent 
pre-operative pelvic magnetic resonance Imaging (MRI) to evaluate the presence and depth 
of myaretrlal Invasion. All patients then received primary therapy consisting of 
abdanlnal hysterectany and bilateral salplngo-oophorectany. Imaging findings were then 
CXl1'l)ared with the uterine specimen histopathology. MRI was accurate In predicting the 
presence or absence of Invasion In 13 of 15 cases (87%) and was able to discriminate 
superficial from deep Invasion In 9 of 11 cases (82%). Based on our findings, we conclUde 
that MRI appears to be an excellent techniQUe for determining myaretrlal Invasion, and 
that It may play a significant role In the pre-operative planning of a thorough search for 
l~hatlc spread In those patients considered to be at high risk by virtue of myaretrlal 
Invasion. 

222 

MR EVALUATION OF HEMOSIDERIN DEPOSITION IN RENAL TRANSPLANT PATIENTS 
M. R. Fisher, F. Miller, S. Kupetz 

Department of Radiology, Northwestern Memorial Hospital, Chicago, IL 60611 

Chronic renal failure patients have multiple factors contributing to their anemia including 
diminished erythropoiesis, hemolysis, and gastrointestinal and chronic dialyzer blood loss. 
Blood transfusions are avoided unless their anemia aggravates other disorders such as 
coronary or cerebrovascular disease. However, for renal transplantation blood transfusions 
have been found necessary for optimal graft survival. Consequently, certain renal transplant 
patients may have associated hemosiderin deposition within their liver and spleen. The 
purpose of this study was to prospectively evaluate a group of patients following renal trans
plantation to determine whether there were signs of hemosiderosis and to correlate factors 
that may affect hemosiderin deposition, such as age of onset of renal failur_e, history and 
number of blood transfusion, age of transplant, and number of transplants. Nine patients who 
had undergone renal transplantation were evaluated. MR imaging was performed on a Philips 1.5 
Tesla System operating at 0.5 Tesla. 

Five patients were found to have lower signal intensity than normal within the liver and 
spleen on Tl weighted (TlW) sequences compatible with hemosiderin deposition compared to 
normals. Factors found to correlate with the findings of hemosiderin deposition were age of 
onset of chronic renal failure and the number of transfusions. In conclusion .MR is a 
technique that allows demonstration of hemosiderin deposition within the liver and spleen of 
renal transplant patients, it provides insight into the contributing factors of hemosiderin 
deposition within this subgroup of patients and may play a role in the future therapeutic 
considerations regarding blood transfusions. 




























































































































































