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Summary. Histological and autoradiographic studies were performed to investigate the reparative 
processes during wound healing in kidneys after local freezing. 12h after freezing (-186°C, 30 sec) the 
cryonecrosis is fully developed. After the 5th postoperative day the cryonecrotic area shows a pro- 
nounced calcification of necrotic tubules. 30 days after freezing the reparation of the cryolesion in the 

kidney results in a small fibrous scar. The proliferative activity of the kidney parenchyma is limited 
to a small tissue area surrounding the cryonecrosis and reaches a maximum between the 2nd and 3rd 
postoperative day. 30 days after freezing there are no differences between the labelling indices after in- 
jection of 3H-thymidine one hour before killing the animals in frozen and in non frozen parts of the kid- 
neys. These results are comparable to the findings in liver and spleen after deep freezing and under- 
line the rapid repair of cryonecrosis in parenchymal organs especially in kidneys. 
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In preservative renal surgery, cryosurgical 
methods have won increasing significance, be- 
cause they produce a good hernostatic effect on 
capillary bleeding and because the freezing da- 
mage can be controlled by the temperature, freez- 
ing time and size of the frozen area (6). Histolo- 
gical studies have shown good wound healing in 
the kidney and liver after cryonecrosis, finally 
resulting in a small fibrous scar (i, 2, 4). Using 
tritium thymidine autoradiography, we examined 
the quantitative reparative and regenerative cell 
reaction in kidney parenchyma after local freez- 
ing (5). The biophysical basis of low temperature 
in biological cell systems has been described by 
Cooper, Mazur and Meryman (3, i0, Ii). 
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Material and Methods 

27 Wistar rats (180 gr) were anaesthetized with 
ether. After laparotomy, the left kidneys were 
frozen with a cryosealpel (8) over an area of about 
5ram in diameter (30 sec, -186 ° C). The life span 
of the animals ranged between 0.5 and 30 days. 
One hour before killing, the rats were injected i. 
p. with 0.5 mC 3H-thymidine. Both kidneys were 
fixed in formaldehyde. The autoradiographic 
studies were performed on 5 g thick cutsj using 
stripping film (Kodak, AR i0). The autoradio- 
grams were stained with haernalaun. The time of 
exposure was 19 days. In the autoradiograms the 
labelling indices of the tubular epithelium and of 
the mesenchymal cells were measured at the rim 
of the necrosis and at various distances from the 
frozen area, in the unfrozen parts of the frozen 
kidney and in the contralateral unfrozen kidney 
(5, 12). 

Results 

12 h after freezing complete necrosis of the 
frozen tissue had developed. At the 2nd day and 
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later there are many fibroblasts and other me- 
senchymal cells at the rim of the necrotic area. 
2-4 weeks postoperatively only a little calcified 
connective tissue scar remained. 

After labellingwith 3H-thyrnidine (Fig. I), the 
first -radioactive labelled rnesenchymal cells ap- 
pear at the rim of the necrotic zone 12 h after 
freezing. In the same area there is a maximum of 
labelled cells up to 35 % between the 2nd and 3rd 
days as in the interstitium of the 300 ~ wide un- 
frozen area. After this time, the iabelling indices 
decrease. 30 days after freezing, there are no 
differences between scar tissue and unfrozen tissue. 

There is a similar pattern of labelling indices of 
the tubular epithelium in the 300 ~ wide zone sur- 
rounding the cryonecrosis. The maximum epitheiia] 
cell proliferation is seen on the 2rid postoperative 
day and the labelling indices decrease after this 
time very rapidly till to the 14th day. 

Discussion 

Cryonecrosis produces, in contrast to other 
mechanical and toxic parenchymal lesions of the 
kidney, a rapid onset of cell proliferation (4, 5). 
The proliferative stimulation is limited to the 
necrotic tissue area and can be detected as far as 
300 ~ from the rim of the necrosis. In the unfrozen 
parts of the same and of the eontralateral kidney 
only a small proliferative activity at the 2nd and 
10th postoperative day can be observed (5). These 
results are comparable to the cell proliferative 
activity within the freezing lesions of the liver 
and the spleen (4, 5) and underline the rapid repair 
of cryonecrosis. 

In human renal cryosurgery one can avoid ad--i 
ditional damage of the kidney parenchyma caused 
by temporary occlusion of the renal artery during c 
conventional surgical methods (6-9). 
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Fig. i. Many labeled mesenchymal and epithelial cells in the surrounding parenchyrna of the kidney 
after cryolesion (Strippingfilm-Autoradiograrn) 
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