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Table 1. Summary of Clinical Data in Patients Performed SPIO-
Enhanced MRI

Normal Child'sA Child'sB Child'sC
(n=10)  (n=25) (n=15) (n=18)
Mean Age (years) 50.2 62.7 57 47
M/F 713 22/3 13/2 14/4
Final Diagnosis
Hemangioma 9 0 0 0
Hepatic cyst 1 0 0 0
HCC* 0 22 11 10
Regenerative nodule 0 3 4 8

*HCC = hepatocellular carcinoma
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Fig. 1. A, B. Conventional T2-weighted turbo spin echo images before (A) and after (B) administration of SPIO in a 46-year-old man
with hemangioma in right lobe of liver. The percentage of signal intensity loss of hepatic parenchyma after administration of SPIO
is 69.7% in normal liver.
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Fig. 2. A, B. Conventional T2-weighted turbo spin echo images before (A) and after (B) administration of SPIO in a 36-year-old man
with severe degree of liver cirrhosis (Child’ s class C). The percentage of signal intensity loss of hepatic parenchyma after adminis-
tration of SPIO is 17.6% cirrhotic liver.). Inhomogeneous appearances of hepatic parenchyma by fibrous septa (arrow) are seen af-

ter administration of SPIO (B).
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Table 2. Percentage of Signal Intensity Loss of the Liver of
Conventional T2-Weighted SE Imaging, Respiratory-triggered T2-
Weighted TSE Imaging and Breathhold T2-Weighted TSE
Imaging

Conventional BT-T2wTSE BH-T2wTSE

T2wSE
Normal (n=9) 64.2+ 193 611t 14.3 45.3% 256
Child’sclass A (n=19) 55.9+ 12.4  42.1+ 17.8 43.1+ 12.4
Child’s class B (n=38) 51.3+ 17.5 36.3t 23.6 36.7t 16.5
Child’s class C (n=8) 14.8+ 6.1 31.6x 7.8 224+ 34
P-value < 0.0001 0.008 0.044

Note — Values are expressed as meant SD.

T2wSE = T2-Weighted spin echo,

BT-T2wTSE = breath-triggered T2-Weighted turbo spin echo,
BH-T2wTSE = breathhold T2-Weighted turbo spin echo.
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Fig. 3. A, B. Conventional T2-weighted turbo spine echo images before (A) and after (B) administration of SPIO in 44-year-old man
with severe degree of liver cirrhosis (Child’ s class C). Inhomogeneous appearances of hepatic parenchyma by fibrous septa (ar-
rows) are seen after administration of SPIO (B).
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Table 3. Results of Qualitative Analysis of MR Appearance of the
liver after SPIO-Enhancement

MR Appearance of the Liver

Normal (n = 10) 1.00

Child's A (n = 25) 1.28+ 0.55
Child’s B (n = 15) 2.31+ 0.69*
Child’'s C (n = 18) 2.56% 0.59*
Mean (n = 68) 1.94+ 0.63

Note — Values are expressed as meant SD.
* - significant difference with Child’'s A (p <0.0001)

Table 4. Results of Qualitative Analysis of Lesion Conspicuity be-
fore and after SPIO-enhancement

Before SPIO-enhancement ~ After SPIO-enhancement

Child' s A (n = 22) 3.00% 1.19 4.38+ 0.8*
Child' s B (n = 11) 3.10+ 0.92 3.97+ 0.74*
Child' s C (n = 10) 3.12+ 1.34 3.69+ 1.6
Mean (n = 43) 3.23+ 1.14 4.37+ 1.28*

Note — Values are expressed as mean+ SD.
*- significant difference with before SPIO-enhancement (p < 0 .05)
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Fig. 4. 61-year-old man with severe liver cirrhosis (Child’ s class C) and hepatocellular carcinoma. SPIO-enhanced respiratory-trig-
gered turbo-spin echo image (B) shows lower lesion conspicuity (open arrow) than SPIO-unenhanced image (A) due to inhomoge-
neous appearances of hepatic parenchyma by fibrous septa (arrows) and multiple nodules with low signal intensity in severe cir-
rhotic liver.

Table 5. Relationship between Percentage of Signal Intensity @.
Loss of Liver and Liver Function Test TSE conventional SE
Liver Function Test Correlation Coefficient (16). TSE rephras—
Conventional T2wSE ~ BI-T2wTSE  BH-T2wTSE ~ ing pulse (magnetic susceptibility)
Albumin 0.455** 0.456** 0.326*
Total bilirubin —-0.571** —0.261 —0.370* T2*—
ast oo o -oons « conventional S
PT 0:585** 0:512** 0:468** an. ! T2

Note — Values are expressed as correlation coefficient.

T2wSE = T2-Weighted spin echo,

BT-T2wTSE = breath-triggered T2-Weighted turbo spin echo, @a). RT T2-
BH-T2wTSE = breathhold T2-Weighted turbo spin echo, weighted TSE conventional SE

PT = prothrombin time.

* : Correlation is significant at the 0.05 level.

**: Correlation is significant at the 0.01 level (imaging artifact) .
RT T2—-
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Superparamagnetic Iron Oxide Enhanced MR Imaging:

Influence of Hepatic Dysfunction in Cirrhotic Patients'

Hyo-Sung Kwak, M.D., Jeong-Min Lee, M.D., Seong-Hee Ym, M.D.?, Chong-Soo Kim, M.D.,
Hyun-Young Han, M.D.?

'Department of Diagnostic Radiology, Chonbuk National University Hospital
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*Department of Diagnostic Radiology, Eulgy University Hospital

Purpose: To determine the influence of liver dysfunction on the detection of focal hepatic nodules, and to in-
vestigate the loss of signal intensity of hepatic parenchyma occurring after superparamagnetic iron oxide (S-
PIOJ-induced contrast enhancement in patients with liver cirrhosis.

Materials and Methods: In 68 patients with liver cirrhosis, we evaluated MR images before and after the ad-
ministration of SPIO. Clinical information and laboratory data indicated that the liver was normal in ten pa-
tients (nine hemangiomas and one hepatic cyst), while Child’s A was diagnosed in 25 cases [22 of which were
hepatocellular carcinomas (HCCs)], Child’s B in 15 (11 HCCs), and Child's C in 18 (10 HCCs). Before and after
SPIO administration, conventional T2-weighted spin-echo, respiratory-triggered T2-weighted turbo spin-echo,
and breathhold T2-weighted turbo spin-echo images were obtained. After the administration of SPIO, degrees
of liver dysfunction and laboratory data were correlated with reductions in signal intensity of the liver, and, in
addition, the state of hepatic dysfunction was corelated with inhomogeneous parenchymal change and lesion
conspicuity.

Results: After the administration of SPIO, percentage signal loss in liver parenchyma was significantly higher
on conventional T2-weighted spin-echo images than on T2-weighted turbo spin-echo and breathhold T2-
weighted turbo spin-echo (p < 0.05). There was significant correlation between degree of liver dysfunction
and of signal loss (p < 0.05), while percentage signal loss of the liver was lower in the Child’ s C group than in
the other three. In addition, there was close correlation between percentage signal loss and laboratory data
such as albumin and total bilirubin levels, and prothrombin time (p < 0.05). Qualitative analysis showed that
inhomogeneous enhancement due to fibrous septa and a regenerative nodule occurred more often in the
Child’s B and Child’s C group than in the normal and Child’s A group (p < 0.0001). In terms of legion con-
spicuity, there was no statistically significant difference between the groups (p > 0.05).

Conclusion: SPIO uptake by hepatic parenchyma correlated closely with Child’ s degree of liver cirrhosis and
laboratory data such as albumin and total bilirubin levels, and prothrombin time. In the Child’ s B and Child’ s
C group, SPIO-enhanced MR imaging revealed inhomogeneous hepatic parenchyma, but the pattern observed
did not affect the detection of hepatic nodules.
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