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Fig.1. Sagittal images of the normal
liver 4 and 5 days after cryosurgery.

Cryolesions (arrow) appeared as
low density on both plain (a) and
enhanced (b) CT images. The lesions
were observed as low signal intensity
on a T,-weighted image (IR 1200/400)
(c) and high signal intensity on a T,-
weighted image (SE 1500/90) (d),
which were obtained on the consecu-
tive day. The specimen of the same
slice showed a yellowish brown lesion
in the left lobe (e).
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Fig.3. The relationship between the CT attenuation
and the time after cryosurgery.

The cryolesions gradually increased in density and
were well enhanced after contrast medium injection.

Fig.2. Sagittal images of the normal
liver 48 and 49 days after cryosurgery.

Cryolesions (arrow) appeared as
slight hypodensity on a nonenhanced
CT image (a) and hypodensity on a
postcontrast CT image (b), which
were obtained 48 days after cryosur-
gery. The lesions were observed as
isointensity on a T,-weighted image
(IR 1200/400) (c) and hypointensity on
a T,-weighted image (SE 1500/90) (d),
which were taken on the consecutive
day. The specimen of the same slice
showed a yellowish constricted lesion
in the left lobe (e).
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Fig.4. The relationship between the contrast ratio and the
time after cryosurgery.

(a) The intensity of the cryolesion was lowest 5 days
after cryosurgery and gradually increased on T,-weighted
images (IR 1200/400). (b) The cryolesions were hyper-
intense until 19 days after cryosurgery and decreased in
intensity thereafter on T,-weighted images (SE 1500/90).
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Fig.5. The relationship between the spin-lattice relaxation
time (T,) and the time after cryosurgery.

T, was most prolonged 5 days after cryosurgery and
gradually shortened thereafter.
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Fig.6. Histological sections of the rat liver 2 days, 12 days,
19 days and 31 days after cryosurgery.

Cryolesions were recognized as coagulative necrotic
area 2 days after cryosurgery and its structure became
gradually aggregated.
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Sequential MRI and CT Monitoring after Cryosurgery :
An Experimental Study in Normal Rat Liver

Haruo IsopA!,  Yasuo TAKEHARA?  Masao KANEKO!

Y Department of Radiology, Hamamatsu University School of Medicine
3600 Handa-cho, Hamamatsu 431-31
A Department of Radiology, Seirei Mikatabara General Hospital
3453 Mikatabara-cho, Hamamatsu 431-31

Cryosurgery can be a treatment of choice for the unresectable liver tumors. In this study, we
evaluated effects of cryosurgery on the normal liver by using magnetic resonance imaging
(MRI) and computed tomography (CT).

Six groups of normal rats (a total of 18 rats) were subjected to cryosurgery in the liver. All
groups of rats underwent both CT and MRI of the liver. MRI was performed at the next day of
a CT study and at the completion of the MR study, the liver was histopathologically evaluated.
Six groups of rats underwent CT on the following days ; 1 day, 4, 11, 18, 30, and 48 days after
cryosurgery, respectively.

On plain CT images, until 11 days after cryosurgery, cryolesions were identified as low density
area compared with normal liver and later they gradually increased in density. After contrast
medium injection, until 11 days after cryosurgery, the lesions were identified as low density area.
Thereafter they were homogeneously enhanced.

On T,-weighted MR images.(IR 1200/400), until 5 days after cryosurgery, the lesions appear-
ed hypointense and later they became isointense to the normal liver. On T,-weighted images (SE
1500/90), the lesions were hyperintense until 19 days after cryosugery and later they became
hypointense.

Serial changes of MR and CT findings may correspond to the process of desiccation of
coagulative necrosis in the liver caused by cryosurgery.
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