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EDITORIAL

Dear MAGNETOM User,

See More & Work Faster

At this yeares RSNA, one of the big hits at the MBooth was SWI (Susceptibility Weighted
Imaging). This technique ... long TE flow compensategradient echo imaging providing
enhanced contrast with the combination of phase and magnitude information ... has pro-
vided surprising results in detecting intracranial bleeding and seeing minute intracranial
vascular malformations. The verdict was unanimous:sYou definitely see more with SWIZ.
Starting on page 70 you will find SWI case reports.

SWiI is not a brand new sequence; in fact, it has ben around quite a long time. But integrat-
ing this sequence within the clinical routine had always been difficult due to long examina-
tion times of up to 11 minutes. However, times have changed and todayes Tim technology
(Total imaging matrix) with GRAPPA Parallel Imagingechnique allows this sequence to

be run in just 3 to 4 minutes. Whatever the application area ... body imaging with VIBE in
12 seconds, whole body imaging in less than 10 minutes, ultra fast dynamic MR Angiography
(MRA) or new sequences like SWI ... you always woister with Tim and GRAPPA.

The 2005 MAGNETOM World Summit came to Singapore He images on pages 116 ff. and
a short summary of some of the presentations will offer you a taste of a very successful
Summit, with attendance numbers of 350 MAGNETOM uses and an unsurpassed number
of presentations covering almost every area in MR jncluding molecular imaging.

But donet worry if you have missed it, the 3" MAGNETOM World Summit in San Diego,
California, USA is just around the corner. BetweenJune 8 and June 11, 2006 youell find an
excellent platform to establish personal contacts, exchange valuable information, learn
from the experience of other users and to share you own expertise. For a glance at the
agenda and registration please visit us at www.siemens.com/magnetom-world.

Enjoy reading MAGNETOM Flash

A. Nejat Bengi

MAGNETOM Flash is part of Life, Siemense unique dasner care solution that
helps you get the most from your investment. With it s programs and services
Life sharpens your skills so you can see optimal @hical value. It provides the
support you need to maximize productivity and it assures that as technology
changes, you will always be at the cutting edge. Lfe. You can count on it.
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The information presented in MAGNETOM Flash is fodlustration only and is not intended to be relied u pon by the reader for instruction as to the practice of medicine.
Any health care practitioner reading this informati on is reminded that they must use their own learning, traini ng and expertise in dealing with their individual patie nts.
This material does not substitute for that duty and is not intended by Siemens Medical Solutions to beused for any purpose in that regard. The drugs and @ses men-
tioned in MAGNETOM Flash are consistent with the appoval labeling for uses and/or indications of the drug. The treating physician bears the sole respondility for the
diagnosis and treatment of patients, including drug s and doses prescribed in connection with such useThe Operating Instructions must always be strictlyfollowed
when operating the MR System. The source for the tehnical data is the corresponding data sheets.
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BLADE ...
For Clear-Cut Imaging

Innovation for every day use

BLADE is a technique that incorporates a k-space trajectory
radial in nature and a motion correction which reduces dra-
matically sensitivity to movement. BLADE works fully auto-
matically.

BLADE eliminates repeats

BLADE ensures that you get the best results all theime,
from the youngest to the oldest patients, without havi ng to
worry if the images will be good enough. With BLADE, yu
can confidently acquire the data and make the diagnoss. No
need to repeat the measurement and no need to recall the
patient to rescan.

BLADE reduces the sedation rate

With BLADE-®s low sensitivity to motion, you can nowstart
thinking about reducing sedation rate in pediatric or anxious
patients. And this is not only good for your patient but also
increases your time-efficiency.

PRODUCT NEWS
syngo APPLICATIONS

BLADE for all contrasts and all orientations

BLADE supports your workflow. Whatever orientation... axial,
sagittal or coronal ... or contrast ... T1, T2 and Dark felu.. you
need.

BLADE is coil-independent

BLADE works with Tim coils, the multi-channel Matrix coils
such as the 12-channel Head Matrix, the 16-channel Head-
Neck Matrix combination, dedicated array coils, as well as
accessory coils.

BLADE at all field strengths

Discover BLADE on Tim Upgrades and all Tim systems.
at 1.5T MAGNETOM Avanto, Espree, Symphony and at 3T
MAGNETOM Trio.

BLADE ... All contrasts, all orientations

Dark Fluid axial T1 sagittal
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MAGNETOM Trio and MAGNETOM Espree with Tim.

T2 axial Dark Fluid axial

Courtesy of Klinikum Bremen Mitte, Germany and
Mayo Clinic, Jacksonville, Florida, USA
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PRODUCT NEWS
syngo APPLICATIONS

Tumor

MAGNETOM Avanto
12-channel Head
Matrix. T1 sagittal post
contrast with BLADE.

Courtesy of Northwestern
Memorial Hospital, Chicago, USA

Pediatric imaging.

Left fronto-temporal
subdural hematoma.
Non-sedated child
3-month-old.
MAGNETOM Avanto
12-channel Head Matrix.
T1 sagittal with BLADE
Dark Fluid axial with
BLADE.

Courtesy of Childrenes
Hospital of Philadelphia, USA

Orthopedic imaging
with fat suppression

in the bone marrow of
a 15-year-old child.

| MAGNETOM Avanto
12-channel Head
Matrix. T2 TIRM sagittal
and axial with BLADE.

Courtesy of Childrenes
Hospital of Philadelphia, USA
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CLINICAL

[1, 3, 4, 5] Courtesy of LMU Grosshadern, Munich, @rmany
[ 2] Courtesy of St. Vincentss Melbourne, Melbourre, Australia
[ 6 ] Courtesy of Gunma Cancer Center, Gunma, Japan
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ABDOMEN AND PELVIS

Early Gastric Cancer Diagnosis using

Body Diffusion Imaging

Noriatsu Ichiba, M.D.

Tokyo Jikei University School of Medicine, Tokyo, Japan

Patient history
55-year-old male; chief complaint was epigastralgia.

Sequence details

Respiratory triggered diffusion-weighted imaging (DWI) with
PACE (Prospective Acquisition CorrEction). Axial snaCHESS
pulse, TR 1400, TE 64, Bandwidth 2368, Averaging 5, GR2PA
factor 2, b=50 and b = 800, FOV 500 mm, Matrix 192, slice
thickness 7 mm, number of slices 32, respiratory triggering
with PACE.

Results

There was no remarkable abnormality on the T1-weighted
image (Fig.1), the T2-weighted image (Fig. 2) and ealy phase
(Fig. 3) and delayed phase (Fig.4) of contrast enhancel
dynamic MRI.

There was a flat membranous lesion on gastric lesser cwra-
ture with slightly high signal on low b-value DWI (b =50,
Fig. 5) and high b-value DWI (b = 800, Fig. 6). This findhg

was suggestive of early gastric cancer, correspondig with
endoscopic finding. Additionally, a small lymph node showed
high signal on DWI, suggestive of metastasis.

Discussion

Early gastric cancer was detected with diffusion-weighted
imaging (DWI). With use of antiperistalsis agents, the de-
tectability of membranous lesion may improve on DWI.

Scanner MAGNETOM Avanto 1.5T with SQ-engin
Body Matrix Coil, Spine Matrix Coil

syngo MR 2004V / Work-in-progress
sequence*

Coils

Software version
/add-on

*This information about this product is preliminary. T he product
is under development and not commercially available inthe US
and its future availability cannot be ensured.

10 www.siemens.com/magnetom-world
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ABDOMEN AND PELVIS

Detection of Esophageal Cancer
Using Body Diffusion Imaging

Takashi Koyama, M.D., Ph.D.

Dept. of Radiology, Kyoto University Hospital, Kyoto, Ja@n

Patient history

A 65-year-old asymptomatic man who was diagnosed with
esophageal cancer of T1b stage (with invasion into the sub-
mucosal layer) during a routine endoscopy examination. The
patient was referred for an MR examination.

Sequence details

Initially, T2-weighted fast Spin Echo images were obtained
for defining anatomy and localizing the tumor. The | ocation
of the esophageal tumor was estimated by rough clinical
information. Following T2-weighted imaging (T2WI) with

sagittal or oblique sagittal plane along the course of the
esophagus, diffusion-weighted imaging (DWI) with same
plane was obtained utilizing a single shot echo-planar
sequence with respiratory-triggering. Parameters for DWI
included TR of 4000 ms, TE of 74 ms, b factors of 0 and 50

(s/mm?), PAT factor of 2 using GRAPPA (PAT = Parallel Acqui-

sition Technique), length of echo train (EPI factor) of 110,
bandwidth of 1346 Hz/pixel, matrix of 128 x 128, and num ber
of acquisition of 5. Both T2-weighted and diffusion -weighted
images were uniformed with a section thickness of 3 mm
without intersection gap, and a field of view of 350 m m.

Results

We have investigated the difference in detectability of

esophageal cancer between diffusion-weighted images and
T2-weighted images. Our study population included patho-

logically proven 13 patients with age ranging from 47 t o 74

years old (mean: 62). The histologic diagnosis of the tumor

was squamous cell carcinoma in all patients. The pattlogic

stage of esophageal cancer in 13 patients who weresurgically
treated were T3 (n=7), T2 (n=2) and T1b (n=4). T2-wedghted

images failed to demonstrate four T1lb cancers, whereas
fusion images with T1b and T2-weighted images failed to

demonstrate only one T1b cancer.

Discussion

MRI has achieved limited clinical use in the evaluathn of
esophageal cancer. Reasons for this include the subsintial
artifacts from breathing and cardiac motion, long e xamina-

MAGNETOM FLASH/2006

[A] Free-breathing T2WI with PACE (Prospective
Acquisition CorrEction) hardly shows any abnormality
in the esophagus.

[ B] Fusionimage of DWI onto T2WI shows

a focal area of increased signal intensity in the upper
thoracic esophagus. The lesion was confirmed to

be esophageal cancer of T1b stage at surgery.

tion times, and as a result, poor imaging quality and reliabil-
ity. Our study shows that DWI with respiratory-triggering can
successfully demonstrate esophageal cancer as higlintensity
lesions in a majority of the patients. One of the big advan-
tages of DWI over ordinary MR images is that this techrgue
can demonstrate esophageal cancers with excellent tissue
contrast, whereas T2WI demonstrates mere wall thickening
of the esophagus. Even the esophageal cancers with T
stage, which are confined within submucosal layer of the
esophagus, can be demonstrated on DWI, whereas these
tumors are generally hardly recognized on ordinary T2NI.
The excellent tissue contrast on DWI may be explaind by the
difference of water diffusion between the cancer and nor-
mal esophagus. In the esophageal cancers, movement of
water molecules may be restricted due to the increased cel-
lularity and nuclear to cytoplasmic ratio.

Scanner MAGNETOM Symphony

Coils CP Body Array Coil, CP Spine Array C
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ABDOMEN AND PELVIS

Complicated Rectal Fistula

Arnd-Oliver Schéafer, M.D.

University Hospital Freiburg, Department of Radiology, Feiburg, Germany

Patient history Image findings

38-year-old man with gluteal abscess had undergoneinci- At coronal TIRM sequence high signal intensity abscess is
sion. Delayed healing and persistent secretion gaverise to shown within the left gluteus muscle (Fig. 1A) which com-
the suspicion of an underlying fistula. Subtraction MR-Fistu- ~ municates with a fluid-filled formation above the level of the
lography was performed to exclude the suspected diagrosis. levator muscle surrounding the lower rectum (Fig. 1B). Note

[ Figure 1] Coronal Turbo Inver- [ Figure 2 ] Axial Fast Low Angle Shot-3D ... 3D FLASH
sion Recovery Magnitude ... TIRM.

TI 150 ms TR 7 ms
TR 5289 ms TE 2.7 ms
TE 60 ms slice thickness 2 mm
slice thickness 3 mm matrix 512x 256
matrix 512 x 512 FoV 250 mm
FoV 250 mm flip angle 45°
flip angle 150° BW 130 Hz/Px.
BW 130 Hz/Px.

www.siemens.com/magnetom-wor MAGNETOM FLASH/2006
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also the reactive lymph nodes inside the mesorectum(Fig. 1A).

On the axial contrast-enhanced 3D FLASH sequence after

image subtraction a rectal fistula is clearly delimitable, form-
ing a supralevatoric horseshoe (Fig. 2A). The interral open-
ing is located at 9 o «clock lithotomy position. The fistula pass-
es the levator muscle at 4 oeclock (Fig. 2B) towards the fat of
the left-sided ischiorectal fossa. The fistula retains pusand is
directly connected to the residual gluteal abscess(Figs. 2C, D).
MIP-reconstruction of the data derived from the 3D FLASH
sequence is giving a survey of the whole extent of inflam-
mation (Fig. 3).

Discussion

To detect and precisely assess the extent of anorectali§tulas
subtraction, MR-fistulography is extremely helpful. Contrast-
agent based, gradient-echo imaging provide excellent ana-

ABDOMEN AND PELVIS

tomic resolution and the capability to perform image recon-
structions on the one hand as well as thin-sections ard high
sensitivity for inflammation on the other hand.

[ Figure 3]
3D FLASH,
Maximum
Intensity
Projection
(MIP) recon-
struction.

Recurrent Rectal Cancer Evaluation

with VIBE and SPACE

Arnd-Oliver Schafer, M.D.

University Hospital Freiburg, Department of Radiology, Feiburg, Germany

Patient history

48-year-old woman with cancer of the lower rectum r eceived
transanal endoscopic microsurgery (TEM) in 2003. In that
year a recto-vaginal fistula was also closed. Currerly, the
patient presented with perianal pain and recurrent rectal
cancer was diagnosed. Pelvic MRI was performed to dete
mine the extent of the recurrent tumor.

Image findings

A sagittal T2-TSE sequence demonstrates the recurrent rec-
tal cancer located above the anal canal infiltrating the right-
sided levator muscle (Figs. 1A, B, C). Additionally,fluid is
accumulated in the vaginal lumen after rectal water filling
indicating ano-vaginal fistula. On the axial T2 SPAE sequence
(Figs. 2A, B, C) and the corresponding axial contrasenhanced

MAGNETOM FLASH/2006

VIBE sequence (Figs. 3A, B, C) the tumor is infiltratinghe
mesorectal fat, the mosrectal fascia and the parietal peritoneal
fascia along a scar formation on the right side with small
amounts of ascites indicative for peritoneal spread (Fg. 2A).
Infiltration of the right levator muscle is seen (Figs. 2, 3). There
are no lymph nodes present.

Discussion

Pelvic anatomy can be imaged exquisitely with the 3D high-

resolution T2 SPACE sequence as well as with the higheso-

lution contrast-enhanced T1 VIBE sequence. A combination
of both appears to be useful particularly for local staging of

rectal cancer.

13



ABDOMEN AND PELVIS

[ Figure 1] Sagittal T2- [ Figure 2] Axial T2 SPACE [ Figure 3] Axial Volume Inter-
weighted Turbo Spin Echo ... TSE. (Sampling Perfection with Applica- polated Breathhold Examination
tion optimized Contrasts using ... VIBE.

different flip angle Evolutions).

TR 4960 ms TR 1500 ms TR 8.30 ms
TE 126 ms TE 166 ms TE 3.23 ms
slice thickness 6 mm slice thickness 2 mm slice thickness 2.5 mm
matrix 512 x 256 matrix 512 x 256 matrix 512 x 256
FoV 280 mm FoVv 250 mm FoV 250 mm
flip angle 150° flip angle 150° flip angle 125°
BW 195 Hz/Px. BW 444 Hz/PxX. BW 150 Hz/Px.
iPAT PAT 2, GRAPPA.Hz/Px.
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CLINICAL

[1] Courtesy of P. Kellman, NHLBI, NIH, BethesddJSA
[ 2] Courtesy of Dr. K. Teraoka, Tokyo Medical Uni, Japan
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CARDIAC

Whole Heart MRI ... Adopting

the CT Approach

3D Coronary Tree & Cardiac Morphology

Gary R. McNeal

MS (BME), Siemens Medical Solutions Inc., USA

Cardiovascular MR (CMR) is already established as a mo
invasive technique for the assessment of coronary artey dis-
ease looking at heart function, morphology and tissue char-
acterization. CMR therefore provides valuable infomation

about the tissue damage caused by coronary artery stenosis,

e.g showing the distribution of myocardial scar at the suben-
docardial level. The non-invasive visualization of the coro-
nary arteries themselves is currently a domain of cardac CT,
which provides excellent images of the whole heart within
10...15 s with an isotropic resolution below 0.5 mm. Wih Tim

An isotropic 3D TrueFISP data set allows not only thevisualization of the complete coronary tree but also a look

at cardiac morphology in any orientation, which is espec ially useful in congenital heart disease. Fast heart rates and
small cardiac structures like coronary arteries require highest system performance. The MAGNETOM Avanto system
with Tim and iPAT provides excellent results even fo the most demanding patients, including children.

Aortic coarctation after repair, 6-year-old girl,
thin MIP images of the aorta and proximal coro-
naries from an isotropic data set using free-
breathing 3D TrueFISP with PACE, acquired in
11:45 min, resolution 1.2 x 1.2 x 1.2 mm 3.
Courtesy of BC Children's Hospital, Vancouver, Canaal

Kawasaki Syndrome,
6-year-old boy, thin MIP
images of aneurysms
of the coronary vessel
shown with free-
breathing 3D TrueFISP
navigator PACE,
acquired in 4:43 min,
resolution 1.0 x 1.0

x 1.0 mm?.

Courtesy of Dr. Abolmaali,
Univ. Frankfurt, Germany.

16 www.siemens.com/magnetom-world MAGNETOM FLASH/2006



technology (Total imaging matrix) and the MAGNETOM
Avanto system, Siemens has now introduced CT-like tech
niques for coronary imaging in CMR.

The capabilities of Tim and iPAT technology (integated Parallel
Imaging Technique) together with the MAGNETOM Avanb

systemes hardware performance (fast gradients, excellat

homogeneity), Siemens CMR techniques now allow youto

image the complete 3D coronary vessel tree in one meas-

CARDIAC

urement, with easy imaging techniques, similar to CT but
without the use of contrast agent, beta-blockers and with-
out radiation. The whole heart can be imaged at a relution
of approximately 0.7mm, showing even the distal branches
of the vessel tree. And with the PACE (Prospective équisition
Correction) navigator technique, the patient can breathe
comfortably and freely during the measurement.

Near-isotropic Sub-millimeter Resolution Shows Distal Bra nches

T2-prepared 3D TrueFISP
with PACE navigator, acquired
in 11 min, resolution 0.7 x 0.7
x 11 mm?, thin MIP images.
Courtesy of Jikei University, Japan.

thin MIP images.

Chicago, USA.

Whole heart coronary MRA
acquired with T2-prepared
3D TrueFISP sequence with
PACE navigator. Volume
rendered images.

Courtesy of Dr. Teraoka, Tokyo Medical
University, Tokyo, Japan.

MAGNETOM FLASH/2006

Marfans syndrome with bypass, 3D
TrueFISP with PACE navigator, acquired
in 12 min, resolution 1.0 x 1.0 x 1.3 mm 3,

Courtesy of Dr. Li, Northwestern University,

3D TrueFISP with iPAT2,
acquired in one breath-hold
of 21 s, resolution 1.1 x 1.1
x 1.0 mm?, thin MIP images.

Courtesy of Drs. Finn, Laub,
Deshpande, UCLA, Los Angeles, USA.

Whole heart coronary MRA acquired with T2-prepared D TrueFISP sequence
with PACE navigator. Volume rendered images.
Courtesy of Drs. Finn, Laub, Deshpande, UCLA, Losgeles, USA.

17



CLINICAL
CARDIAC

Consistently Excellent Image Quality

18 www.siemens.com/magnetom-world
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CARDIAC

LAD (Thin MIP) RCA (Thin MIP) RCA & LAD (Curved Thin MIP)

Volume rendered images with automatic vessel tracking (top: LAD, bottom: RCA).

FOV 190 x 320 mm? BW 975 Hz/pixel
Matrix 342 x 640 (i) (p2) No. of Slices & Slice thickness 160 Slices @ 0.75 mm (i)
TR/TE 3.3/1.5 ms Time 8:51 min

Flip Angle 90° Navigator Acceptance 56%
T2 Prep 40 ms Courtesy of Drs. Finn, Laub, Deshpande, UCLA, Lomgeles, USA

MAGNETOM FLASH/2006 19



CLINICAL
CARDIAC

Abbreviations: RCA = Right coronary artery, LAD = [fieanterior descending

20 www.siemens.com/magnetom-world MAGNETOM FLASH/2006



How does this Fantastic Technology Work?

When using a balanced steady-state free-precession plse
sequence for coronary artery imaging, the data have to be
acquired in signal transience to steady-state to preserve tte
effect of the fat saturation pulse. Therefore, due to the
requirement of ECG-triggering, the signal has a relaively
strong proton density weighting as opposed to the T2/T1
weighting found in typical steady-state TrueFISP imaging.
This reduces the blood-myocardial contrast. As the coonary
arteries are in close proximity to fat and myocardial tissue, a
higher blood-background contrast is desirable to improve
delineation of the vessels. For best contrast in coronay
artery imaging, T2-preparation has been added to an ECG-
triggered, navigator-gated, fatsat TrueFISP 3D puls sequence.
The basic pulse sequence structure is a segmented 3D
approach with ene phase-encode lines acquired per heart-
beat. The partition gradient is incremented after smeheart-
beats. In each heartbeat, a T2-preparation is applied after a
appropriate trigger delay time, followed by the nav igator
pulse for respiratory gating, a fat suppression puke, TrueFISP
preparation cycles, data acquisition, and a flipback pulse, fol-
lowed finally by a gradient spoiler.

This schematic of the ECG-triggered, navigator-gated, T2-

prepared, segmented TrueFISP pulse sequence shows the

T2prep Pulse (user defined), Navigator Pulses (~40ns), Fat
Suppression Pulse (~20 ms), Linear Flip Angle Preparatn
Pulses, Data Acquisition Time (user defined), and tle Spoiler
Pulse (~ 8 ms). The TR shown on thesyngo user interface
taskcard includes all these pulses except the time for he
Navigator Pulses. In other words, the time necessaryto play
out all the sequence events in a cardiac cycle is actully 40
ms greater than the minimum TR in the user interface
taskcard. Several new parameters have been added tdhe
Sequence / Specials taskcard: Data Acquisition Timerigger
to Data Acquisition Time, T2prep Switch, T2prep Time,and
Frequency Offset.

Segmented TrueFISP

T2prep Nav FS Prep Data Acq Time Spoil

A
| |

Delay Trigger to
after Data Acq
Trigger Time

MAGNETOM FLASH/2006

CARDIAC

Data Acquisition Time: This parameter defines the dura-
tion during which data is acquired.

Trigger to Data Acquisition Time: This parameter will be
visible only if triggering is ON. Its value is equal tothe time
from the R-wave of the ECG trigger to the first lineof data
acquisition.

T2prep Switch: T2prep can be switched ON or OFF using
this switch.

T2prep Time: This parameter will be activated only if the
T2prep switch is ON. The T2prep time controls the T2-
weighting that the magnetization will undergo before
data acquisition.

Frequency Offset: This parameter changes the RF phase
cycling in TrueFISP. The phase cycling is equal to 18@®hen
the frequency offset is 0.

Frequency Offset : The frequency offset on the protocol
menu changes the phase cycling for the RF pulses. Thi
parameter may be used to optimize the TrueFISP image
quality by reducing or eliminating any off-resonanc e band-
ing artifacts if present. It is recommended that the initial
value should be set to 0, and then changed only if neces-
sary. Any change in this parameter does not change tte
MR frequency used by the system. Therefore, general
characteristics, such as fatsat, or slice position do not
change when using this frequency offset parameter in the
TrueFISP sequence.

Navigator Gating: To acquire a navigator echo, two inter-
secting slices are excited ... one with a 90° pulseral the
other with a 180° pulse. The intersection of these slices (a
column of tissue) then generates a spin echo, which is
used to track the diaphragm (liver-lung boundary). The
navigator echo takes approximately 40 ms to run.

How do | Perform the Whole
Heart Coronary Exam?

Localizers

1. To estimate the end expiration position of the heart, a
free-breathing single slice coronal scout is performed at the
level of the heart, with multiple repeated measurements at
the same slice position over approximately 18 s. Imayes that
show the end expiration position of the heart will be u sed to
position the imaging slab of the whole heart scan.

2. A free-breathing stack of transverse slices acquiredat the
dome of the diaphragm will be used to position the naviga-
tor pulses of the whole heart scan.

21



CARDIAC

Free-Breathing Cine

1. A free-breathing cine scan is performed to determine the
mid-diastolic phase when the heart is relatively stationary.
The cine slice is positioned on an axial scout imag such that
a cross section of the left ventricle is acquired in the cine.
The optimal trigger delay and acquisition window for the
whole heart scan are determined from the cine images such
that data acquisition occurs when the heart is relatively sta-
tionary.

2. Find the early to mid diastolic image in the cine series
when the heart first stops moving, and note the *TTZtime
from that image as Tstar.

3. Find the mid to end diastolic image in the cine series when
the heart starts again moving, and note the «TTZ the from
the prior image as Tend.

Whole Heart Protocol Optimization

1. Calculate the optimal data acquisition window as Topt = Tend
... %at and adjust the number of «SegmentsZ on the Physio
Taskcard until the *Data Acquisition TimeZ on the &juence /
Specials Taskcard is equal to or slightly less thaop:.

2. On the Physio Taskcard set the *TRZ to its minimunalue,
set the «Trigger DelayZ to 0, and set the *Acquisitin WindowZ
10 Tend.

3. On the Physio Taskcard adjust «Trigger DelayZ suttat the
«Trigger to Data Acquisition TimeZ on the Sequence /f&cials
Taskcard is equal to or slightly greater than Far.

Whole Heart 3D Imaging Slab Positioning

The high-resolution axial 3D imaging slab is positioned on a coronal scout image showing
the heart at its end-expiratory position. The number of 3D partitions may be adjusted

as needed to cover the heart from base to apex. However, the more partitions used, the

longer the scan will be.

Original Axial Slices

Whole Heart Image Acquisition Mode

Whole Heart Navigator Scout Mode

The sequence should be run with Scout Mode
ON (Physio / PACE Taskcard) to determine if the
data acceptance window (green box) coincides
with the end-expiratory peaks of the respiratory
waveform. If necessary, adjust the Acceptance
Position (green), then repeat with Scout Mode
ON to ensure correct positioning.

Curved Thin MIP & Volume Rendered

Turn the Scout Mode OFF and run the sequence to acquire the image data a a free-breathing exam. The scan time
will vary depending upon heart rate, respiration ra te, spatial resolution, and acceptance rate (typically 5...10 min).
Original axial images should be reviewed as well as Thin-MIP ard Volume-Rendered images.
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Head and Neck

[1, 2] Courtesy of NYU, New York, USA
[ 3, 4] Courtesy of HKSK, Hong Kong
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MR imaging has an additional value in the detection and
delineation of congenital temporal bone and acquired mid-
dle ear cholesteatoma. The combination of standard MR
sequences with intravenous gadolinium administration and
Spin Echo Echo Planar Diffusion-Weighted (SE EPI DWI)
images seems to have ... up until now ... the highest ssitiv-
ity. However SE EPI DWI still has major limitationdue to sus-
ceptibility-related artefacts, relatively thick slices and low
spatial resolution. We report our first experience with a single-
shot Turbo Spin Echo diffusion-weighted imaging (single-
shot TSE DWI) sequence for the detection and delineabn of
middle ear cholesteatoma, as well as congenital cholest-

Sequence name | Slice orientation Matrix SL (m
TSE T2-WI coronal 192 x 256
Ss TSE DWI coronal 134 x 192
3D TSE T2-WI transverse 228 x 448
TSE T1-WI coronal 192 x 256
TSE T1-WI transverse 144 x 256

The total examination time is about 23 minutes.
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eatoma, primary acquired cholesteatoma and pre-secad
look residual cholesteatoma.

The protocol for imaging cholesteatoma in our institution
consists of 5 sequences. Images are acquired 45 minutes
after the intravenous administration of gadolinium on a
MAGNETOM Avanto using the standard Head Matrix coil and
2 locally built 7 cm surface ring coils, each connectedvia its
own flex interface. The main difference between SE EPDWI
and single-shot TSE DWI is that the latter sequence &s a
180° RF refocusing pulse for each measured echo.

m) FOV (mmxm m) | Position

2,0 128 x 170 Suspected patblogical ear
3,0 220 x 220 Both ears

0,4 107 x 210 Both ears

2,0 128 x 170 Suspected patblogical ear
2,0 128 x 170 Suspected phological ear
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13-year-old girl presenting with a small epitympanic congenital cholesteatoma at otoscopy.

Transverse and coronal high resolution CT image shows a smalkoft tissue lesion adjacent to the
neck of the hammer suggestive of a small cholesteatoma (arrows). The intact tympanic membrane and the lack of
chronic inflammatory alterations in the middle ear suggest a small congenital cholesteatoma (size 2 to 3 mm).

Coronal T2-weighted imaging (T2-WI) Coronal T1-weighted imaging (T1-WI)
shows a small hyperintense nodular lesion in the signal shows a small nodular lesion in the temporal bone
loss region of the temporal bone (arrow). When com- corresponding to the small congenital cholesteatoma
paring to Figure la the small hyperintense nodular (arrow).

lesions present the small congenital cholesteatoma

Coronal single-shot Turbo Spin Echo Diffu-
sion-weighted imaging (TSE DWI) clearly shows the snall
hyperintensity in the temporal bone corresponding to
the small congenital cholesteatoma (arrow).




76-year-old male with chronic ear discharge.

Transverse high resolution CT image
shows soft tissue in the attic (arrows) with ossicular
erosion and disruption of the anterior part of the
lateral semicircular canal (arrowhead).

Coronal TSE T2-WI through the temporal
bone at the level of the lateral semicircular canal clearly
shows the slightly hyperintense cholesteatoma (arrows)
surrounded by hyperintense fluid (arrowheads).

26 www.siemens.com/magnetom-world

Coronal reformation of a transverse
multi slice data set clearly shows the lesion in the attic
(large arrow) with suspected erosion of the tegmen
(small arrow) and the lateral semicircular canal (arro w-
head).

Coronal TSE T1-WI (same level as 2C) 45'
after iv Gd shows the enhancing inflammatory tissue
(arrowheads) in middle ear and attic surrounding the
non-enhancing cholesteatoma under the tegmen (arrow s).

Coronal SE EPI DWI shows the typical

interface artefact between temporal lobe and temporal
bone (arrowheads). The cholesteatoma cannot be seen
due to the artefact.
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Coronal and transverse single-shot TSE DWI clearlyh®w the small very hyperintense lesion under
the tegmen on the left side compatible with cholesteatoma. Note the complete lack of artefacts at the interface
between temporal lobe and temporal bone. The lesion can be clearly visualized on both transverse and coronal
images (arrows). Compare to figure 2E. In retrospect, the lesion can merely be suspected in the interface artefact
of figure 2E on the left side.

17-year-old boy with prior surgery for cholesteatom a with primary bony obliteration technique on both sides . In this technique
the mastoidectomy cavity is filled with bone chips and bone paté in order to avoid recurrent cholesteatoma. Ratient was pre-
sented for evaluation of the right side.

Transverse
and coronal CT images show
a complete homogeneous
opacification of the right mas-
toidectomy cavity with bony
material (arrows). The residual
middle ear cavity remains well
aerated (arrowheads). On
CT, there is no suspicion for
cholesteatoma in the obliter-
ated cavity nor in the aerated
residual middle ear cavity on
the right side.
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Coronal SE EPI DWI
shows no clear hyperintense abnormal-
ities on either right or left side.

TSE T1-WI 45'
after iv Gd shows a corresponding
nodular non-enhancing lesion
in the hypotympanon on the left
side (arrows), compatible with
a small residual cholesteatoma.

High resolution CT scan still remains the

Coronal single-shot TSE DWI shows no clear hyper-
intensity on the right side but, surprisingly, there is a clear nodular
hyperintensity on the left side (arrow), suggestive of a small residual
cholesteatoma. Compare to figure 3B. Note the homogeneous signal
of the lesion and the complete absence of the interface artefact.

2

>,

Transverse and coronal CT image through the left middke ear
shows a complete and homogeneous opacification of the left mastoidectomy
cavity with bony material (arrows). There is a clear nodular soft tissue lesion
in the hypotympanum compatible with a cholesteatoma (a rrowheads).
Compare to figure 3C and 3D.

primary examina-  of the tympanic segment of the facial nerve. It also clearly

tion tool for the evaluation of a patient suspected o f having reveals erosion of the lateral semicircular canal ad tegmen (1).
a middle ear cholesteatoma. It gives excellent information on In selected cases, MRI has an additional value for thevalua-
the extension of the lesion, ossicular erosion and celineation tion of cholesteatoma extension and for the assessment of
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possible complications such as erosion of the lateral semig-
cular canal, invasion in the membranous labyrinth and inva-
sion in the middle cranial fossa through an erodedtegmen (1).
Several past reports have discussed the aspect of chel
esteatoma on MRI. The aspect of a congenital tempoal bone
cholesteatoma or an acquired cholesteatoma on standad
MRI sequences is well known. On T2-weighted images chb
esteatoma has a slightly higher signal intensity than brain tis-
sue (gray matter). On T1-weighted images, it has an soin-
tense appearance with peripheral matrix enhancement. As
cholesteatoma is avascular tissue, the center of the tol-
esteatoma never enhances contrary to inflammatory and/or
granulation tissue (2, 3).

Recently, the aspect of cholesteatomatous tissue on echo
planar diffusion-weighted MR images (SE EPI DWI) haseen
described. Congenital temporal bone cholesteatoma as well
as acquired middle ear cholesteatoma exhibit a highsignal on
SE EPI DWI probably caused by a combination of restted
diffusion and a T2-shine through effect (4, 5, 6, 7). The major
limitation seems to be the important air-bone interface art e-
fact at the skull base, the distortion of the images and the
low spatial resolution. Furthermore, smaller lesions (less
than 5 mm) are still missed using the SE EPI DWI (8)
Moreover, in the past, several studies have shown tte failure
of MRI in demonstrating and delineating residual cholest-
eatoma before second-look surgery (9, 10). Therefore sec-
ond-look surgery, performed about one year after first-look
surgery, remains the gold standard for detection of residual
cholesteatoma up until now.

The combination of standard post-contrast MRI sequertes
combined with SE EPI DWI -up until now- seems to haathe
highest sensitivity for the detection of residual cholesteat-
oma. Again, a high number of residual cholesteatomas can
be missed due to the often small size of these residu&chol-
esteatoma pearls (2 to 4 mm) and the air-bone interface
artefact noted at the skull base (8, 11, 12, 13, 14).

Recently, the use of late post-contrast T1-weighted mages
has been demonstrated to be of a great value in diferentiating
cholesteatoma from inflammatory and granulation tis sue. It is
stated that post-operative inflammatory and granulation tissue
show a slow centripetal contrast uptake and can thus only
be differentiated from (non-enhancing) cholesteatomatou s
tissue by using late post-contrast T1-WI images (1516).

By using single-shot TSE DWI we succeeded in overing the
above-mentioned major limitations of SE EPI DWI. Oufirst
results show that prior size limitations to cholesteatoma
detection seem to be overruled (Fig. 1). Furthermore, single-
shot TSE DWI has no interface artefact at the temporal bone
... temporal lobe border (Fig. 2). Further investigatbns and

MAGNETOM FLASH/2006

studies using the new combination of late post-contrast T1-
WI and single-shot TSE DWI for the detection and deeation

of small acquired middle ear cholesteatoma and pre-second
look residual cholesteatoma have currently been stated.

We hope that the combination of late post-contrast T1-WI

and single-shot TSE DWI has the highest sensitivitgnd speci-
ficity in order to replace second-look surgery foracquired mid-

dle ear cholesteatoma (Fig. 3).

*This information about this product is preliminary . The product is under
development and not commercially available in the USand its future avail-
ability cannot be ensured
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MRI of the orbit has become an important diagnostic tool in We routinely perform high resolution MRI of the orbit when

ophthalmology. The development and refinement of surface  clinically indicated, using phased array coils. Fat suppresed
coils, increased speed of scanning and newer pulsesequences  (FS) T1-weighted (T1W), T2-weighted (T2W) and dark fiid

such as post-contrast dark fluid or FLAIR sequences have sequences are obtained in the axial, coronal and sagittal
improved visualization of fine details of orbital and ocular views. This has helped us in making definitive diagncses in a
structures. number of patients.

Head coll
(T2-weighted)

T2 dark fluid

Surface coil and head coil. Ocular layers are clearlyseen on
the surface coil image. The septum orbitale (arrow) is also well delineated.
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Ocular layers are clearly seen
on the surface coil image. The
septum orbitale (arrow) is
also well delineated.

Head coil (T2-weighted) T2 dark fluid

The patients were instructed to avoid eye movements during small details. Vitreous is effectively suppressed on darklfiid
the study. Studies were performed on a 15 Tesla syem sequences and the ocular layers are better delineate. Small
(MAGNETOM Sonata, Siemens Medical Solutions, Erlangen) structures like the palpebral layers, septum orbitale and lev-
using a surface coil with a 6 cm diameter. Oblique axal and ator aponeurosis are distinguishable, allowing differentiation
sagittal images were planned parallel to the long axis of the of the preseptal and postseptal spaces, which is impotant in
optic nerve. orbital disease.

The higher spatial resolution coupled with increasein signal-
to-noise ratio (SNR) afforded by the use of surface oils com-
bined with rapid scanning (thus reducing motion art ifacts),
and pulse sequences like dark fluid, allows visualization &

Sequence TR TE Tl FOV Matrix ST No. Flip Band Time
ms ms mm slices | angle | width (min)
T1 350 79 100 256 x 256 3 14 90 130 4.32
T2 3000 98 100 512 x 512 3 14 150 130 4.26
Dark fluid 6000 99 2000 100 256 x 179 8 14 150 210 4.38
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This patient came with a history of pain in the left eye that began 15 days previously.

Streaky, enhancing
inflammatory soft tissue con-
sistent with orbital cellulitis,
displacing the medial rectus
and the superior oblique
muscles. The good resolution
images helped us to confi-
dently exclude loculated ab-
scess, which may have
required surgical drainage,
and also showed the inflam-
mation to be confined within
the postseptal space.

Post-contrast TIW axial Post-contrast T1IW coronal

An 8-year-old female child presented with pain in the left eye that began 3 weeks previously and mild proptosis.

Marked fusiform
thickening of the medial rec-
tus muscle of the left orbit,
involving the muscle belly
with focal indentation of the
optic nerve. Heterogeneous
enhancement with multiple
small foci of necrosis are
seen. The anterior tendon
insertion was thickened and
there was no focal scleral
enhancement. There was no
infiltration of the septum
orbitale, helping to differenti-
ate this from aggressive
tumor.

T1W axial Post-contrast T1W axial
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CLINICAL
HEAD AND NECK

Optic nerve glioma in Neurofibromatosis type |

Retinal detachment
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A 47-year-old male presented with reduced vision inthe left eye which began 1 week previously.

A focal nodular enhancing, lesion is seen in
the nasal quadrant within the posterior seg-
ment of the eye. The lesion is subretinal and
is associated with retinal detachment and
subretinal effusion. This turned out to be a

metastasis.
T1W axial Dark fluid post-contrast axial
A 34-year-old male reported with swelling in the rig ht lateral canthus.
Post-contrast T1W T2W Post-contrast T1W coronal

A cystic lesion is seen in the inferior tip of the lacrimal gland (coronal image) with clear fluid within. The wall
is thin and enhances. The insertion of the lateral rectus is uninvolved. Surface coil images helped confirm that
the lesion was entirely within the lacrimal and was t herefore, probably a benign lacrimal cyst.

Patient with head injury 4 months ago. Suspected left trochlear nerve injury.

Asymmetry in the thicknesses of the superior oblique muscles is seen, with
thinning of the left superior oblique belly anteriorl y, near the reflected segment
through the trochlea. The thinning of the insertion o f the superior oblique
muscle was very well appreciated.
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A 25-year-old female with clinical suspicion of Von Hpple Lindau syndrome reported
with complaints of reduced vision in the right eye.

Focal enhancement along the uveal coat in the right globe laterally represents retinal angioma. MRI of the brain
showed a small enhancing hemangioblastoma in the infe rior vermis.

A 35-year-old male complained of pain in the right eye with accompanying right sided headaches.

T2W Axial Post-contrast TIW axial Post-contrast dark fluid axial

A cystic lesion is seen within the belly of the right lateral rectus muscle. The cyst wall is thick and appears relatively
hypointense on the T2-weighted images. There is thickenhancement of the cyst wall and surrounding muscle on
the post-contrast image. An enhancing internal structu re is seen within the cyst only on the high resolution post-
contrast, fat suppressed dark fluid or FLAIR sequenre. This is diagnostic of the scolex of cysticercus.
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