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THE FRACTION of proliferating malignant cells strongly influ- 
ences tumour growth and is believed to be a major parameter for 
prognosis and treatment selection [I, 2]. Ki-67 immuno- 
histostaining is a practical, reliable and reproducible in situ 
method of determining individual tumour-specific proliferation 
rates (PR) directly in human malignancies [I-4]. The mono- 
clonal antibody Ki-67 was first isolated and characterised by 
Gerdes and colleagues in 1983 [5]. Ki-67 binds to a human 
nuclear antigen which is only expressed in the Gl, S, G2 and M 
phases of normal and malignant proliferating cells, but is absent 
in resting cells (Go) [6]. Several studies on breast cancer and lung 
cancer have reported an additional prognostic value of this new 
tumour biological parameter in comparison to conventional 
parameters (staging, grading, lymph node status) [2-4, 7]. 
There are no data available comparing tumour-specific prolifer- 
ation rates and prognosis in human renal cell carcinoma (RCC). 

Since 1986, in a prospective ongoing study, in vivo prolifer- 
ation rates in RCC patients were immunohistochemically deter- 
mined using the Ki-67 assay. All patients entering the study had 
no evidence of metastatic disease at the time of nephrectomy 
(according to imaging techniques). Depending on the individual 
tumour size, several tissue samples are necessary to detect the 
intratumoral variability [8]. The immunostaining technique for 
Ki-67 and the evaluation of the slides are described in detail in 
other reports [I, 7, 9]. Statistical analysis was accomplished 
using the ×2 test. P values of less than 0.05 were considered 
significant [9]. The tumour-specific proliferation rates 
(PR = percentage of Ki-67 positive cells) ranged between I and 
23%, whereas normal renal tissue exhibited PR up to 2% only. 
No correlation between individual PR and tumour stage (pT) 
was found. However, a strong correlation between PR and low 
grade (GI) as well as high grade (G3) tumours was observed. 
These results have previously been published [8] and correspond 
to other studies on proliferation rates in different human malig- 
nancies [2-4, 7]. 
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Fig. 1. Proliferation rates (PR) of 89 RCC patients in comparison to 
the incidence of tumour recurrence during long-term follow=up. 

Table 1. 

PR:0%-4% 4%<PR<9% PR>9% 

55 patients (61.8%) 38 10 7 
without recurrence (69.1%) ( 1 8 . 2 % )  (12.7%) 
34 patients (38.2%) 4 12 18 
with recurrence (I 1.8%) (35.3%) (52.9%) 

We here present the long-term follow-up of 89 (80.9%) out of 
110 RCC patients, undergoing surgery between 1986 and 1990. 
The mean follow-up is 4.3 years (52 months), range of 26-75 
months. 34 patients (38.2%) developed a local tumour recurrence 
or metastatic disease. Table 1 summarises the distribution of 
proliferation rates of the primary RCC tumours at the time 
of nephrectomy in comparison to the incidence of tumour 
recurrence. Patients with low proliferation rates (< 4%) had a 
significant lower recurrence rate during follow-up compared to 
those with tumours with high PR (> 9%). Primary tumours 
with a moderate proliferative behaviour (4% < PR < 9%) 
exhibited an intermediate risk for recurrence. 

According to the data, the individual proliferation rate is an 
objective biological marker of tumour aggressiveness. This 
biological parameter of the tumour appears to be a relevant 
additional diagnostic index for detection of RCC patients at high 
risk, especially at early stages showing identical histological 
features (staging and grading). 
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