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[Abstract]  Objective To explore the clinical value of MRI imaging of measuring the iron content for
hepatocellular carcinoma (HCC) associated nodules. Methods 55 male Wistar rats were randomly allocated into a
treatment and a control group. which were administered with diethyl nitrosamine (DEN) and the sterilized tap
water. According to the macro pathology differences, the treatment groups were divided into three groups: cirrhotic
nodules group, cirrhotic nodules with HCC group, and HCC group; According to the micro pathology differences,
the treatment groups were divided into four groups: regenerative nodules (RN) group, low grade dysplastic nodules
(LGDN) group, high grade dysplastic nodules (HGDN) group, and HCC group. After 13 weeks, the rats were
scanned by MRI T2WI and T2 * WI. The next day all rats were sacrificed for histological tests and tissue iron level
determination. The correlations were statically analyzed between the values of T2, T2 % and the grades of iron
stain, the quantification of tissue iron. Results With macro pathology observation, the values of T2, T2 * among
control group (normal rats), cirrhotic nodules group, cirrhotic nodules with HCC group, HCC group were
increased, while the quantification of tissue iron were decreased. Significant differences were found for T2, T2 % and
quantification of tissue iron in three groups (P<C0. 05). Low-grade negative correlations could be found between
T2, T2 % and quantification of tissue iron in whole samples (r; = —0. 364, P, =0. 000; r, = —0. 245, P, =0.018).
With micro pathology observation, there were significant differences among the control (normal rats) , RN, LGDN,
HGDN, and HCC groups for the grades of iron stain both in the essence and the interstitial (P<C0. 05). After
comparison each two groups, significant differences were found among some groups for the grades of iron stain both
in the essence and the interstitial (P<C0. 05). Generally the grades of iron stain for HCCs were lower than non-HCC
both in the essence and the interstitial. Conclusion Negative correlation between T2, T2 % and iron content
demonstrats that T2 and T2 * could roughly estimate the iron content in the cirrhotic nodules. T2 and T2 *
measurements could contribute to differential diagnosis of HCC nodules.
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Fig 1 The T2WI signal features of HCC associated nodules

Prussian blue staining. X200

B2 HCCHAZTHHRLEFR. TELERE X200

Fig 2 The iron staining (black arrows) features of HCC associated nodules.

1A: Normal liver; 1B: The cirrhotic nodule appears a bit low and well-distributed signal in T2WTI sequence; 1C: The cirrhotic nodule with
HCC appears mixed signal in T2WI sequence, hyper plastic nodule with iron is low signal (blue arrow), HCC is high signal (red arrow); 1D.
The HCC appears high and well-distributed signal in T2WI sequence (blue arrow) , in addition some high signal nodules in the adjacent area are
HCC pathologically (red arrow); 2A: Normal liver has a little iron in the kuffer cell; 2B: In the fiber interval around RN the grade of Prussian
blue staining is second; 2C; In the essence of LGDN the grade of Prussian blue staining is first; 2D; In the essence of HGDN the grade of

Prussian blue staining is first; 2E: In the essence of HCC the grade of Prussian blue staining is negative
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Table 1 The values comparision of MRI signals and the iron content among different groups

Group n L Iron/(pg/g)
T2 T2 %
Control 14 26.764+4,185% AL 7.81142. 667% A4 183. 930453, 12244
Cirrhotic nodule 14 36.343+8. 19644 11.41444. 200 278.813+232. 623~
Cirrhotic nodule with HCC 27 53. 6764 14. 843 12.620+3. 481 152. 6914105, 522
HCC 38 69.334459. 658 13.50545.508 150. 800+174. 500
P 0. 000 0. 000 0.008

Y P<C0.05, vs. cirrhotic nodule group; A P<C0.05, vs.

cirrhotic nodule with HCC group; /\ P<C0. 05, vs. HCC group

x2 TEMERHCCAXET I2E. T2 HEE%SEMEZ BHHEX Y

Table 2 The correlation between T2, T2 x and the iron content among different groups

T2 T2 =
Control Cirrhotic nodule uieh HCC Control Clrrhotie nodle HCC
HCC HCC
r 0.099 —0. 354 —0.030 —0.324 —0.121 —0.138 0.041 —0.229
P 0.737 0.215 0. 882 0.047 0. 680 0.637 0.838 0.166
r —0. 364 —0. 245
P 0. 000 0.018
F3 AEMERHCCHXETHRLEBIRILR
Table 3 The grades comparison of the iron stain among different groups
The essence/case The interstitial/case

Group n

Grade 0 Grade 1 Grade 2 Grade 0 Grade 1 Grade 2
Control 14 Y WS 107 A2 % 0% AAE 0 0 0
RN 32 287 37 1% 10% 13% 9%
LGDN 30 26% 3% 1% 7% 137 107
HGDN 25 197 5% 17 7% 147 4%
HCC 65 58 7 0 43 22 0
P 0. 000 0. 000

RN: Regenerative nodule; LGDN: Low grade dysplastic nodule; HGDN: High grade dysplastic nodule; HCC: Hepatocellular carcinoma.
¥¢ P<C0.05, vs. RN group; A P<C0.05, vs. LGDN group; /\ P<C0.05, vs. HGDN group; # P<C0.05, vs. HCC group
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