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ZAF Iy M, FHEE, SEEfE steady
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219



AL 28275 4 5 (2007)

Fig. 1. Bilateral endometriotic cyst

a) FSE Ti-weighted image (TR=600 ms, eTE =8 ms, ETL =3, number of excitations (NEX) =
1, imaging time =22 s, number of slices=11, acceleration factor 2).
b) FSE Ti-weighted image (TR=600ms, eTE=8 ms, ETL=3, 1 NEX, imaging time=11s,

number of slices=11) during a breath-hold.

¢) Fat suppression FSE Ti-weighted image (TR=600 ms, eTE=8 ms, ETL=3, 1 NEX, imag-
ing time=22 s, number of slices=8) with respiratory compensation.
d) FSPGR image (TR=175ms, TE =4.2 ms, 1 NEX, imaging time = 18 s, number of slices=13,

acceleration factor 2).

It is noted that ghosting artifacts composed of multiple lines (arrow) parallel to the subcutaneous
fat in the phase encoding direction due to the respiratory motion (a). Breath-holding technique
eliminates ghosting (b). Even with respiration, fat signal suppression reduces ghosting mainly
generated by the motion of the subcutaneous fat in the anterior abdominal (c). FSE and FSPGR
images provide identical anatomical information of high signal-intensity fat and bilateral en-

dometriotic cyst (curved arrow) (b, d).

NHT &IPS, BErb-7oEs L GR
HINLH T EThSH (Fig. 4). BRZHEREIL,
MENETSERES &L TR#ESNDL LS
W ZOHE, WHEOTRH—HICHEWC L, B
BavrSATPSERERLLGERH D
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Fig. 2. Mature teratoma

a) FSE Ti-weighted image during a breath-hold (TR=600 ms, eTE=8 ms, ETL=3, NEX =1,
imaging time =22 s, number of slices=11, acceleration factor 2).

b) FSE Ti-weighted image with fat signal suppression (TR=600ms, eTE=8 ms, ETL=3,
INEX, imaging time =22 s, number of slices=11, acceleration factor 2).

c) FSPGR T1-weighted image during a breath-hold (TR=175 ms, TE=4.2 ms, 1 NEX, imaging
time =18 s, number of slices =13, acceleration factor 2).

d) FSPGR Ti-weighted image with fat signal suppression (TR=175ms, TE=1.8 ms, 1 NEX,
imaging time =18 s, number of slices =14, acceleration factor 2).

The structure with high signal intensity is noted adjacent to the right side of the uterus on the
FSE and FSPGR Ti-weighted images (a and c). Its signal intensity decreases with chemical fat
signal suppression technique, indicating mature teratoma (b, d).

B9 —7, GE T1ifddEg iy, TiMHE
BIROBE N R LR AEDRAE TR, T
—IZRDH BNz (Fig. 3). TOR, T fEMERD
Rid T2 oEG THIR TH - /2 (Fig. 3). W
BORE—WICHES a vV PS5 A OB T
WS, fERMICITmRICEL CFSE & GE ©

Rl TiRABEB CRLZ S0V 5 A HE
Zaxn/z. 3HAHA, FSE Tk, SEET
L, BBV F T AT A AREN
B AM. Eiz, AMEFEABEEDO VDDA
blue berry spot i SE T1 @B & TEES &
LCR#IN 5D, GETiHHFABEG TCIESE
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Fig. 3. Endometriotic cyst

a) FSE Ti-weighted image (TR=600ms, eTE=8 ms, ETL=3, 1 NEX, imaging time=22s,
number of slices =11, acceleration factor 2).

b) FSPGR Ti-weighted image (TR =175 ms, TE4.2 ms, 1 NEX, imaging time =18 s, number of
slices =13, acceleration factor=2).

¢) FSE T2-weighted image (TR =5450 ms, eTE =84 ms, ETL =16, 2 NEX, number of slices =
13, acceleration factor 2) with chemical fat signal suppression.

An endometriotic cyst on the right demonstrates homogenous high signal intensity on an FSE
Ti-weighted image (a) although high (arrow) and slightly low signal intensities in the dependent
portion on an FSPGR image (b) are noted. FSE T2-weighted image shows low signal intensity
area (curved arrow) in the independent portion, which indicates the fluids, has the portion with
short T1 and very short T2 and slightly short T1 and relatively long T2.

SOBRENTAVBEBRI VTS AFBMET L GE (£ ToOlRIHIE: & SE & & FARICIRIG
D, MERREDRES & XFIREL < 7% 5 TRENE DI AP OF & TRhe pulse #EINL C,

D5, THIT, BALEBRMAEL 755 13IK BEIHT . &7z, HaHEELTKBLT
Bt 5 aElLH D, SEHE, GEELD JEii OO ZnZNOT 1 v O E# D%
EWE TR L TR BLERDS. 12265 < in-phase, opposed-phase TD{E 5 D
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Fig. 4. Leiomyoma

a) FSE Ti-weighted image (TR =600 ms, eTE=9 ms, ETL =3, 1 NEX, imaging time =22 s, number of slices =
16, acceleration factor 2) during a breath-hold.

b) FSPGR Ti-weighted image (TR =175 ms, TE4.2 ms, 1 NEX, imaging time =18 s, number of slices=13, ac-
celeration factor=2) during a breath-hold.

¢) Dynamic contrast 3D gradient echo (liver acquisition with volume acceleration ; LAVA) image in the second
phase (TR=3.3ms, TE=1.6 ms, 1 NEX, imaging time =25 s, number of slice=104) with fat signal suppression
during a breath-hold.

d) Reformatted transverse image with dynamic contrast 3D image.

e) Gd enhanced FSE Ti-weighted image with fat signal suppression (TR =600 ms, eTE=9 ms, ETL=3, 1 NEX,
imaging time =22 s, number of slices =16, acceleration factor 2) during a breath-hold.

f) Gd enhanced FSPGR Ti-weighted image with fat signal suppression (TR=175 ms, TE4.2 ms, 1 NEX, imaging
time =18 s, number of slices=13, acceleration factor=2) during a breath-hold.

Leiomyoma is recognized as a mass that has identical signal intensity to that of uterine muscle on both FSE and
FPGR Ti-weighted images (a, b). Enlarged vascular structures feeding leiomyomas are recognized as signal
voids on FSE Ti-weighted image (c) although on FSPGR images, some of the vasculature are unclear (b). Dy-
namic contrast LAVA image shows leiomyoma recognized as diffusely enhanced mass compressing the uterine
cavity (arrow) (c). Reformatted transverse image show high signal intensity on the enlarged arteries in the
myometrium (curved arrow) (d). Gd enhanced T1-weighted images show leiomyoma as slightly hypointense area
compared with surrounding myometrium and better contrast of the leilomyoma is noted on FSE T1-weighted im-
age (e). And signal voids in the uterine vasculature are well recognized even on contrast enhanced FSE Ti-
weighted image (e).
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EWHrOHMELE #RET 5 ELDA.
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Fig 5. Cesarean scar pregnancy at 8 weeks of gestational age

a) FSE T2-weighted image (TR=8500ms, eTE=84 ms, ETL =16, 2 NEX, slice thickness=6 mm with 1 mm
gap) with fat signal suppression.

b) 3D FSE T2-weighted image with fat signal suppression (TR =46500 ms, eTE =91 ms, slice thickness 1.6 mm,
0.8 mm overlap).

¢) Oblique coronal FRFSE T2-weighted image (TR=2000 ms, eTE =86 ms, slice thickness 4 mm).

d) Reformatted oblique image generated from 3D FSE T2-weighted images.

e) Dynamic contrast 3D Ti-weighted image (LAVA) with fat signal suppression (TR=3.3 ms, TE=1.6, slice
thickness =3 mm with 1.5 mm overlaps).

f) Gd enhanced 2D Ti-weighted image with fat signal suppression in the equilibrium phase (TR=175ms, TE=
1.8 ms, slice thickness =6 mm with 1 mm gap).

The zonal anatomy of the uterus, which are composed of the myometrium (arrow), junctional zone (curved ar-
row) and endometrium, are recognized on an FSE T2-weighted image (a). The junctional zone is a lower signal in-
tensity zone between the myometrium and endometrium (a). Identical structural layers in the uterus are noted on
a 3D FSE Te2-weighted image (b), slice thickness of which is 1.6 mm and a small structure (small curved arrow) is
well recognized in the gestational sac without partial volume effects. The oblique coronal image, the axis of which
is perpendicular to that of the uterus, gives information in detail regarding the muscular layer of the uterus and
gestational sac (c). The identical information can be obtained from the image reconstructed from the single 3D
Te-weighted images (d). Dynamic contrast image demonstrates the portion of the implanted area of the vascular
perfusion, which might indicate origin of placenta (small curved arrow) (e). On the equilibrium phase of the post
contrast image, the cystic region is recognized well although the focal area of the hypervascularity is unclear (f).
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Fig. 6. Fetus with abdominal wall defect

a) FIESTA image (TR=3.7 ms, TE=1.3 ms, slice thickness 4 mm, imaging time 16s).
b) SSFSE image (TR =infinite, TE =80 ms, slice thickness 4 mm, imaging time 1s).
¢) 3D Ti-weighted image (LAVA) (TR=6ms, TE=4.2 ms, slice thickness=3 mm with 1.5

mm overlap).

Stomach (arrow) and most of the bowels protrude through the defect of the abdominal wall
(small arrow) into the uterine cavity, which is demonstrated on both FIESTA and SSFSE im-
ages (a, b). 3D Ti-wieghted image provides identical information to that of FSE (c; FSE image

is not shown).

IR, BN EICmiTTE 5 & 8D
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MR Imaging of the Female Pelvis : Techniques and Applications

Takayuki MASUI
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Magnetic resonance (MR) imaging of the female pelvis is recognized as a problem-solving modali-
ty. Its advantages include absence of radiation exposure and that it provides specific contrasts un-
available with multi-slice computed tomography. Essential techniques for pelvic MR imaging are fast
spin echo (FSE) Ti-weighted, T2-weighted with and without fat signal suppression in combined use
with single-shot fast spin echo (SSFSE), fast imaging steady state free precession (SSFP), and
gradient-echo Ti-weighted imaging for dynamic gadolinium-enhanced study. MR imaging is the
preferred modality for the fetus as well as pregnant women because there is no radiation effect. Ap-
propriate sequence selection for clinical demands is important for efficient MR study of the female
pelvis. An overview of techniques for pelvic MR imaging is given.
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