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Fig. 1. A and B are the diffusion-weighted images of the normal male
pelvis of the same volunteer (b=_800, TE =65). Only difference between
these images is TR ; TR =1000 ms in A and TR =4000 ms in B. The im-
age quality of B is far superior to that of A.

Fig. 2. (A) T2-TSE and (B) DWI obtained in a 59-year old man with a
hepatic metastasis due to colorectal cancer in S7 (black arrow) and a
small cyst in S8 (white arrow). The metastatic tumor shows clearly
higher signal on SENSE-DWI than on T2WI. On the other hand, the cyst
demonstrates less intense signal on SENSE-DWI as comparison with
that on T2-TSE. The intrahepatic vessels turn dark on SENSE-DWI,
differently from those on T2-TSE (arrowhead).
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W4 5. COZ LIk D iR mEES
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Fig. 3. Schemes of three different hepatic DWI
are shown; (A) hepatic DWI under free
breathing, (B) hepatic DWI under breath-hold-
ing and (C) respiration-triggered hepatic DWI.
In A, the trace image is synthesized from the
both data obtained at expiration and inspiration.
In the result, the completed image is an average
of several slice levels. In B, the image acquisi-
tion is performed at one slice level ; therefore,
the averaging phenomenon observed in A does
not occur. However, short TR which is neces-
sary for breath-holding image acquisition brings
decrease of SNR. In B, each data acquisition is
performed at the same slice level. Enough T1
recovery time is also secured.
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Fig. 4. (A) Respiration-triggered hepatic DWI and (B) hepatic DWI under free breathing of a
same patient with hepatocellular carcinoma are shown. On A, a small HCC measuring 1 cm in di-
ameter (white arrow) and a treated lesion (black arrow) measuring more than 2 cm are ob-
served. On the other hand, HCC disappears on B. Additionally, the signal intensity of treated le-
sion increases and a ghost-like structure appears in the posterior side of the liver (arrowhead).
These findings on 4B are typical for averaging phenomenon specific for DWI under free breath-
ing.

Fig. 5. (A) DWI without butyl-scopolamine and (B) DWI with butyl-scopolamine of a 56-year-
old male with multiple liver metastases due to colorectal cancer are shown. Two metastatic
tumors (arrows) are noted in the lateral and posterior segments. The subcardiac signal loss in
the lateral segment is observed on both images. The outline of the lateral segment can be indi-
cated on A. However, it is hardly seen on B because of the subcardiac signal loss becomes more
significant. The metastasis in the lateral segment shows obviously lower signal than the lesion in
the posterior segment does on B.
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RIS, G OBRICAEEL T EREL
TBZET 5, Lo IETHEL Twb. 3
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BEOSDTH%. ¥l DHETOFETH 5 BB T
DY 7RISR (Fig. 6) 0wk < $H—7n
sy R (Fig. 7), HEMEAELE L -REOEH
2R (Fig. 8) 2T LA L OB TEHETH D,

central dot sign X TOBEHLH O/ —1

Fig. 6. Hepatic metastases due to pancreatic cancer of a 72-year-old male are shown. The nod-
ule in S7/8 is observed hyperintensely both on DWI (A) and T2WI (B) (white arrow).
However, it shows ring enhancement on arterial phase of dynamic study (C) and slight
homogeneous enhancement on delayed phase (D). These findings are consistent with a metasta-
sis due to pancreatic cancer. The small hyperintense nodule in the posterior surface of the liver
on A is another metastatic nodule (white arrowhead). It is also depicted on T2WI and dynamic
study of the original version ; however, it may not be seen on this page. Another bright spot on

DWI is a cyst (black arrow).
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Fig. 7. A hepatic metastasis due to pancreatic cancer of a 35-year-old fe-
male is shown. The nodule in S4 is observed hyperintensely both on DW1
(A) and T2WI (B) (arrow). This nodule is observed as a slightly low
signal area on precontrast TiWI (C) and enhances slightly and
homogeneously on arterial phase of dynamic study (D). These findings
are also typical for a metastasis due to pancreatic cancer.
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Fig. 8. Multiple hepatic metastases due to pancreatic cancer of an 83-year-old male is shown.
The both nodules in S5/6 (arrow) and the ventral side of the lateral segment (arrowhead) are
observed hyperintensely both on DWI (A) and T2WI (B) (arrow). The former nodule shows
wedge-shaped enhancement around itself on both arterial phase (C) and delayed phase of dy-
namic study (D). This lesion is a metastasis due to pancreatic cancer. On the other hand, the
postcontrast images reveal that the latter nodule has a cylindrical structure which is consistent
with a dilated intrahepatic bile duct. These findings are also typical for a localized cholangitis.
The ill-defined high signal area on DWI and T2WTI in the dorsal aspect of the lateral segment is
the partial volume of another inflammatory process in the liver.
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Fig. 9. Multiple hemangiomas of a 72-year-old male are shown. Each
nodule in S7 and S3/4 (arrows) are observed hyperintensely both on
DWI (A) and T2WI (B) (arrow). They show various contrast uptake on
arterial phase of dynamic study (C) ; however, they demonstrate charac-
teristic homogeneous enhancement on delayed phase of dynamic study.
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Fig. 10. Solitary hepatocellular carcinoma in the porta hepatic of a 72-year-old male is shown. The mass consists
of two components. The ventral part is slightly hyperintense on DWI (A), isointense to the surrounding liver
parenchyma on T2WI (B) and in-phase T1WI (C), hypointese on opposed-phase T1WI (D) and does not show
overt arterial enhancement on dynamic study (E-G). These findings are consistent with well-differentiated HCC.
On the other hand, the dorsal part is obviously hyperintense both on DWI and T2WI, does not contain fat, en-
hances strongly on arterial phase of dynamic study and becomes relatively hypointense to the surrounding liver
parenchyma on delayed phase. These findings strongly suggest dedegenerating component of HCC which arisen
from the ventral part. The pathological examination on the surgically resected specimen reveals that the preopera-
tive radiological diagnosis is completely correct. The ventral part of the mass is consistent with well-differentiated

HCC and the dorsal part of the mass is poorly differentiated HCC.
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Fig. 11. Liver abscess in a 72-year-old male with gastric cancer is shown. The abscess in S8 is
hyperintensely depicted on DWI (A) and is hardly differentiated from hepatic metastasis.
However, the central part of the lesion which is observed as hyperintense area both on DWI and
T2WI (B), is shown as hypointese on ADC-map (C). ADC measurement reveals that this con-
trast part has extremely low ADC (0.75 % 10-3 mm?/s). The post-contrast image shows charac-
teristic trabeculation in the central part. These findings are typical for a liver abscess containing

viscous fluid inside.
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Fig. 12. Mean signal-to-fat ratios (SFRs) of
breast cancer and breast gland, and mean con-
trast-to-fat ratio (CFR) between breast cancer
and breast gland of 18 patients are shown. The
CFR is constant between b= 250 to around b=
1000. However, the extremely high b-factor
brings decrease of CFR. The suppression for
breast gland is insufficient when b-factor is less
than 1000.
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Fig. 13. The normal breast gland of a 60-year-old female is shown. A mass-like high signal area
is observed on the image with b=250 (B) and the image with b=500 (C). This finding can not
be pointed out on the T2-EPI (b=0) (A), the image with b=1000 and postcontrast T1-TSE with
fat suppression (E). The lesion depicted on B and C is a pseudo-finding.

Fig. 14. A 46-year-old female with non-invasive lobular carcinoma derived from sclerosing ade-
nosis in the right breast and bilateral fibrocystic disease is shown. The mass in the upper medial
area of the right breast is depicted both on DWI with b=750 (A) and DWI with b=1500 (B).
However, the surrounding breast gland is more effectively suppressed on B as compared with A.
Therefore, the tumor can be more easily pointed out on B. On subtracted dynamic study (C) and
post-contrast T1-TSE with fat suppression (D), differentiation between the tumor and breast
gland is difficult.
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Fig. 15. Correlation between ADCs of breast
cancer acquired with STIR-DWI and CHESS-
DWI is shown. No statistically significant
difference can be noted between these two
methods.
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Fig. 16. A 46-year-old female with invasive ductal carcinoma associating wide intraductal
spread is shown. Multiple high signal spots are noted in the upper medial area of the right breast
both on DWI with b="750 (A) and DWI with b=1500 (B). These lesions show obvious contrast
uptake on subtracted dynamic study (C) and postcontrast T1-TSE with fat suppression. These
findings are consistent with breast cancer with intraductal spread. However, these lesions are too
small and may be overlooked if the reader does not pay attention to the laterality between the
bilateral breasts.
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Fig. 17. A 70-year-old male with rectal cancer in the lower third of the
rectum is shown. DWI clearly depicts the tumor in the anterior wall of
the rectum (A). On T2-TSE, the tumor can be pointed out when the find-
ings on A is taken into consideration. However, it is very difficult to intui-
tively point out the tumor only on T2-TSE. On fusion image which is syn-
thesized from DWI and T2-TSE, the location of the tumor can be grasped
more correctly (C). Consequently, thin-slice T2-TSE which is set truly
axial to the tumor is set, taking the findings of DWI into consideration.
This thin-slice T2-TSE reveals that tumor has gotten over the muscular
layer and invaded to the surrounding fat tissue (arrow) (D). Such true
axial sections are hardly set without correct grasping of the tumor loca-

tion using DWT.
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Fig. 18. A 53-year-old male with rectal cancer in the lower third of the rectum to the anal canal
is shown. DWI clearly depicts the tumor extent to the anal canal (arrow) (A). It is indispensable
to grasping the tumor extent to the anal canal when the anal canal preserving operation is select-
ed ; however, it is often difficult only with using T2-TSE (B). DWI and fusion image make this
procedure easier.
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Fig. 19. A 62-year-old male with presacral recurrence of rectal cancer is shown on A to C. The
hypointese mass on T2-TSE invades the sacrum (A). This mass is slightly hyperintense on DWI
(B). Generally speaking, presacral recurrence of rectal cancer shows less intense than the prima-
ry rectal tumor does. The fusion image proves that the abnormal signal on DWI well agrees with
the presacral mass on T2-TSE (C).

On the other hand, a 61-year-old male with fibrous tissue after the operation of the rectal cancer
is shown on D to F. The mass shows hypointense on T2-TSE (D), DWI (E) and fusion image
(F). Please pay attention to the difference between B and E.

Fig. 20. A 38-year-old female with mucinous carcinoma of rectum is shown. The mass is slightly
hyperintense on DWI (A) and hyperintense on T2-TSE (B). However, the signal on DWTI is as-
sumed to be due to T2-shinethrough as the signals of each image are compared. Actually, ADC of
the tumor is 2.05 X 103 mm?/s and far higher than usual (Generally speaking, ADC of usual rec-
tal cancer is around 1.0 X 10-3 mm?/s). The pathological specimen can explain these findings
clearly ; the cellularity of the tumor is far lower than usual rectal cancer because of much mucin
(C).
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Clinical Features of Diffusion-weighted Imaging of the Liver, Rectum and
Breast : Why Should SENSE-DWI Be Indicated in These Organs?

Katsuhiro NasU!, Yoshifumi KUROKI!, Toshiki KazamAz2,
Shigeru NAWANO!

LDepartment of Diagnostic Radiology, National Cancer Center Hospital East
6-5—1 Kashiwanoha, Kashiwa, Chiba 277-8577
2Department of Radiology, Chiba University School of Medicine

Diffusion-weighted imaging (DWI) for body malignancies is rapidly increasing. DWI can depict
cancers with high sensitivity, but the signal is basically nonspecific. Cancers and various benign con-
ditions are depicted hyperintensely on DWI. We discuss the clinical use of DWI, offer an optimized
protocol for performing DWI, and explain the importance of its precise interpretation using actual im-

ages of the liver, breast, and rectum.
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