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Fig. 1. Diagram shows a method of measuring the

histologic factors.
Photomicrographs were taken with CCD camera
and processed by means of a personal computer.

— R T T T e

— e —— TR T T T

— - T TR



JNEF . BFAERESE O MRI TO{EBiRE 269

A DHBLIZ D WTERI L 720
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MR % KD 72, AEKEIIBERES BUTE L7,

& R
Table 1 |12 T1 B L U T2 sERIE COFMBENES

Table 1. Signal intensities and numbers of HCC in all

cases
T2WI
T1WI L I H
L 1 4 64
I 3 30 20
H 12 43 18
Abbreviations

T1WI: T1 weighted image

T2WI: T2 weighted image

H: high signal intensity as compare with liver
I: iso signal intensity compare with liver

L: low signal intensity compare with liver

Table 2. Signal intensities and numbers of HCC on
SE

T2WI
TIWI L I H
L 0 2 13 (13)
I 1 3(3) 9(3)
H 5 (5) 0 4

Numbers of well-differentiated HCC are shown in
parentheses.
Abbreviations are the same as in Table 1.

Table 3. Signal intensities and numbers of HCC on

FSE
T2WI
T1WI L I H
L 1 2 36
I 1 9 10
H 5 24 11

Abbreviations are the same as in Table 1.

Table 4. Signal intensities and numbers of HCC on
SSFSE

T2WI
T1WI L I H
L 0 0 15
I 1 18 1
H 2 19 3

Abbreviations are the same as in Table 1.

TR, MAAEKIBED D B, T2 Mg TRM
HEELIVEEFZE L7225 DH168E (82%), &
BH12072b DMTTHEE (395%), BIEF*ELD
DV102KEET (52.3%) THh o7z, T2 Tl sEFETIE
FRFEELIIVBRESTEZ2E LD D69
(35.4%), HEF o720 DHBIREE (272%), BE
FEELSDOITIEE (374%) THoto &£KKT
167#587 (80.5%) 1 T1 &5\ it T2 s H L% <
EDB—ATHEEFTEEL T,

Table 2~4 |21 SE #, FSE i, SSFSE %3 TDHF
HMBOEBSHMELY T T, T2 MHABTRES, %E
7, BEFEELEHRERFRIFENFN SE T
6 K5HT (16.2%), 5#5ET (13.5%), 264587 (70.3%),
FSE T 74 (7.1%), 35458 (35.4%), BT
(57.6%), SSFSE £ T 3 # 8 (5.1%), 37# &
(62.7%), 19%EHT (32.2%) TH o7z, T 72 T1 &FE
TRES, ¥EF, BEF*ELEHEKE kR Z
NEZH SE #ETI6#58 (40.5%), 134H (35.1%), 9
#HET (24.3 %), FSE L T3945HE (39.4%), 2045EH
(20.2%), 40%5%i (40.4%), SSFSE i T1545
(25.4%), 204E5HET (33.9%), 24455 (40.7%) TH o 72,
T 72, EOLRIFFHRE & DMAFZHT RS N
bDODH)H SE FEICLD T2 AR TREST*EL T
W7o DA 5 FEET (208%), FEFEEL TV /L0
3HEET (125%), BEFEEL T2 O 164
(66.7%) Td > 77,

SEIZE S T2 @A TRIES2E L2 55
DV T OMBFIRET O FE % Table 5 (IR T, Zh
Sl b MEBFEMICE MBI FHEETH - 72,
HEHNOBREERZ T ThoEFMICIEDLRE
Motz, Y A—F UIRBEIER 2, 3 THEEHRNIZS
CREO LN, JEBI 1, 5 TIRMICHEEINICE R
OOLNTz, Tz, SRILEIES 1, 2, 4 TIIEEHRNIC

Table 5. Evaluation of histologic factors expected to
affect the signal intensity on T2WI

Case coagulation glycogen iron
No. necrosis IT ET IT ET
1 (=) (=) () (=) (+)
2 (=) =+ +) (=) (+)
3 (=) (++) () (+) (+)
4 (=) =) (=) (=) (=)
5 (—) (+) (++) (+) (++)
All nodules were well-differentiated HCC.
Abbreviations

IT: intratumor
ET: extratumor
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RO LN Lo, EFIZ, 5 TITHHNO—IEBIZ
BT HERILENRO SN, MENOkLE L[
Eh & Y %h o7 (Fig 2A-3C)o

Table 6 2155 M & MR F & LEBMRET L 72
ISKEEDE FHE L R T, EMLEITHIREE L T2 54
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72o LRI L B IZ X C T2 MHRETE
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Fig. 2A. Case 1. Well-differentiated HCC. (a) T1-
weighted image shows a high intensity nodule in S8
(arrow). (b) T2-weighted image shows the same
lesion as low intensity (arrow).

@ ®)

Fig. 3A. Case 3. Well-differentiated HCC. (a) T1-
weighted image shows a high intensity nodule in S8
(arrow). (b) T2-weighted image shows the same
lesion as low intensity (arrow).

EHEEEL T, Fig. 4~8 [ZIIEEHAYCHES
SREE T/L & N/C ft T/L, WREEPEmAE T/, #Mi®
B T/L, MREEME T/L, HEfRE T/L & ORBRORA
K%ZR$o NC I T/L LEFHEE T/L L ORIZIZIED

Table 6. Signal intensities and numbers of HCC esti-
mated histologic factors

T2WI
T1WI L . I H

L 0 0 10

I 0 0 2 (1)

H 6 (6) 0 0
Numbers of well-differentiated HCC are shown in
parentheses.
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Fig. 4. Relationship between signal intensity T/L
and N/C ratio T/L.

There was a statistically significant relationship
(p<0.01, r=0.635).
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Fig. 5. Relationship between signal intensity T/L
and cytoplasm T/L.

There was a statistically significant relationship
(p<0.01, r=—0.769).
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HE PAS PB

Fig. 2B. Photomicrographs of the lesion. HE
reveals well-differentiated HCC. PAS shows no evi-
dent deposition of glycogen, and PB shows no evi-
dent deposition of iron.

Abbreviations:

HE: Hematoxylin-eosin staining
PAS: Periodic acid-Schiff staining
PB: Prussian blue staining

PAS D—PAS

Fig. 2C. Histologic section at the border between
intratumor and extratumor (PAS and D-PAS).
Glycogen deposition is more evident in extratumor
(black arrow) than intratumor (white arrow).
Abbreviations:

D-PAS: PAS with diastase digestion

RS (p<0.01,r=0.653) # 2%, BLZFL6EEFRIZIL
TRESLEESO I/ V—TIZRH &N (Fig. 4o
F oM EED ) OMBEERE T/L LE5HE T/L
EOMICEDOHME (p<0.01, r=-0.769) ¥ ED, B
LF09EBEBIIL TRESLEETO IV —TI20
\F 5 N7z (Fig. 5). MER T/L B & WA IE T/L
FESWHETL EOMIZIZVENRLGE/RES RLTT

HE PAS PB

Fig. 3B. Photomicrographs of the lesion. HE
reveals well-differentiated HCC. PAS demonstrates
deposition of glycogen in tumor cells, and PB
demonstrates slight accumulation of stained iron.

PAS D-PAS

Fig. 3C. Histoogic section at the border between
intratumor and extratumor (PAS and D-PAS).
Glycogen deposition is more evident in intraturnor
(white arrow) than extratumor (black arrow)

5V IEDAEE (p<0.05, r=0.469) (p<0.05, r=0.548)
(Fig. 6, 7) %R0 72H%, HMREE T/L L OMIZIZAE
AL ERD 5 o 72 (Fig. 8)o
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Fig. 6. Relationship between signal intensity T/L
and nucleus T/L.

There was a statistically significant relationship
(p<0.05, r=0.469).
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Fig. 7. Relationship between signal intensity T/L
and fluid space T/L.
There was a statistically significant relationship
(p<0.05, r=10.548).
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Fig. 8. Relationship between signal intensity T/L
and cellularity T/L.
There was no statistically significant relationship.
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Table 7. The literatures on the signal intensities of early or small HCC on T2WI.

Author Tumor size or histologic grade Signal intensity on T2WI
L I H
De Santis2?D <3cm 0 3 14
Muramatsu2? early HCC 1 17 2

HCC with early component 0 2 5*
Kadoyal® Grade 1 0 4 2
InouelV Grade 1 1 4

Ebara® 1-2 cm 0 2 22
Hirai® <2cm 0 10 21
/NEF well-differentiated HCC 5 3 16

*: One nodule of mixed intensity was excluded.
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DHD, 0.5 T O MR EE&ETO#HETIL, Ebara®,
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COBLBFMRBIREINL EEZOND I L
Mo, BEOTL, T2HRABRTEESEET HME %
BRI W EHFEBELEZOLND,

MRI ® T2 BHRABOEFEEIIEEL G HFL
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AR DEEIESTHRECEEL52ZPERNOVED
tEzZo6N5,

T EBAEE NC AT LA SR
THY, Inoue 5ITHMLD N/C HAHY HCC @ grading
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Study on the Signal Intensity of Hepatocellular Carcinoma

Using Magnetic Resonance Imaging

Chiaki ONO

Department of Radiology, Hiroshima University School of Medicine
(Director: Prof. Katsuhide ITO)

Purpose: To evaluate the signal intensity of hepatocellular carcinoma (HCC) on MRI, especially in T2WI,
and correlate their histopathologic findings.

Materials and Methods: 195 HCC nodules in 175 patients confirmed clinically or histopathologically from
April 1990 to December 1998 were studied by conventional SE, Fast SE or SSFSE sequences. Iron and
glycogen depositions were evaluated in 5 low intensity nodules on T2WI and untreated 18 nodules were
resected and correlated with histologic findings.

Results: 16 nodules (8.2%) had low, 53 nodules (27.2%) had iso- and 102 nodules (562.3%) had high
signal intensity on T2WI, and 157 nodules (80.5%) had high signal intensity on T1 or T2WI. There was no
higher intratumoral deposition of iron, and glycogen deposition had no fixed tendency between intra- and
extratumor. N/C ratio and area of cytoplasm had high correlation with signal intensity on T2WI.

Conclusion: It is important to pay attention to low intensity nodules suspected of well-differentiated
HCC on T2WI in diagnosis.
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