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 Objectives. To evaluate the effect of medicinal water of the Skhidnytsia region on 

rehabilitation of patients after nephrectomy for renal cell carcinoma of the kidney 

complicated by chronic kidney disease. Materials and methods. The study was conducted 

from 2007 to 2014. The investigators have reviewed medical records of 116 patients with 

renal cell cancer and concomitant chronic kidney disease. All patients have had radical 

nephrectomy with a therapeutic intent. All patients were randomized into two treatment 

groups. The first group enrolled 67 patients (31 males and 36 females); this patient 

subpopulation was dominated by patients diagnosed with urinary syndrome, which lasted 

over 3 months. Only 12 patients had glomerular filtration rate < 90 ml/sec. The patients in 

the first group did not have any spa resort treatment in the postoperative period. The 

second group enrolled 49 patients (21 males and 28 females). As in the case with patients 

of the first group, most patients in the second group have had urinary syndrome for more 

than three months. Glomerular filtration rate < 90 ml/sec was observed only in 13 patients 

of the second group. All patients of the second group have had spa resort treatment in the 

setting of the spa town of Skhidnytsia. Results. The duration of follow-up was 2 years. The 

patients returned to the spa town every six months, for a total of 4 spa resort treatment 

courses. The mean duration of each course was 17.9±1.3 days. Changes in creatinine level 

and glomerular filtration rate with time were assessed once every 6 months in both 

groups, for a total of 4 follow-up visits. 
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Introduction.   
Kidney cancer (KC) is the third by prevalence (after prostate 

cancer and urinary bladder cancer) among all urological 

cancers and the 10th among all malignancies [1, 2, 3]. KC 

includes many pathomorphologically diverse variants of 

malignant neoplastic transformation of renal tissue.  Chronic 

kidney disease (CKD) results from kidney damage. The most 

frequent causes of CKD include increased blood pressure, 

diabetes, infectious and inflammatory kidney disease, 

impaired urine outflow and renal masses. One of the early 

signs of emerging CKD is the so-called urinary syndrome [4]. 
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In a broad sense, urinary syndrome (UrS) includes all 

qualitative and quantitative changes in urine, and in a more 

specific sense, it includes changes in urinary sediment, such 

as proteinuria, hematuria and leukocyturia. As already 

mentioned, urinary syndrome is regarded as one of the most 

important signs of urinary system disorders, stemming from 

laboratory-proven (statistically significant) and obvious 

deviation of urinary composition from normal [5, 6]. Isolated 

renal syndrome may develop in primary or secondary 

glomerulonephritis, as well as in other kidney diseases [4, 7]. 

However, preventing and slowing down the progression of 

existing CKD increases the need for adequate rehabilitation 

therapy in the postoperative period [8, 9, 10, 11]. Thus, as 

already mentioned above, the effect of mineral waters of the 

Skhidnytsia region in metaphylaxis of development and 

progression of CKD in patients with kidney cancer who have 

had radical nephrectomy is currently an open question, 

which is not fully understood [11, 12, 13, 14, 15]. 

 

Objectives.  
To evaluate the effect of medicinal water of the Skhidnytsia 

region on rehabilitation of patients after nephrectomy for 

renal cell carcinoma of the kidney complicated by CKD. 

 

Material and methods. 

The study was conducted from 2007 to 2014. The 

investigators have reviewed medical records of 116 patients 

with renal cell cancer and concomitant CKD. All patients have 

had radical nephrectomy with a therapeutic intent. All 

patients were randomized into two treatment groups 

(Table1). The first group enrolled 67 patients (31 males and 

36 females); this patient subpopulation was dominated by 

patients diagnosed with urinary syndrome, which lasted 

over* 3 months. Only 12 patients had glomerular filtration 

rate (GFR) < 90 ml/sec. The patients in the first group did not 

have any spa resort treatment in the postoperative period. 

The second group enrolled 49 patients (21 males and 

28 females). As in the case with patients of the first group, 

most patients in the second group have had urinary 

syndrome for more than three months. GFR < 90 ml/sec was 

observed only in 13 patients of the second group. All 

patients of the second group have had spa resort treatment 

(SRT) in the setting of the spa town of Skhidnytsia. In 

addition to a comprehensive program of physical therapy, 

exercise therapy and therapeutic diet, all SRT patients were 

taking “Naftusia” medicinal water. A comprehensive study of 

waters from Source No. 25 and Source No. 26 conducted by 

Ukrainian Research Institute for Medical Rehabilitation and 

Spa Medicine in 1995 has informed the development of 

recommendations and regimens for use of the above waters 

in chronic pyelonephritis, cystitis and in patients after renal 

surgery. It was according to the aforementioned regimen 

that patients in this study were receiving mineral waters as 

part of their rehabilitation program. Thus, patients were 

referred to SRT already on Day 7 to Day 10 after minimally 

invasive surgical interventions, and on Day 12 – Day 15 after 

open surgery. Based on the research, the authors have 

developed a technique, where recommended use of mineral 

water was 10 to 15 milliliters per kilogram of body weight. It 

is recommended to take the water (either cold or warmed to 

18–20 ℃) an hour before a meal, 5 times a day.

 

    Table 1. Patient distribution across the groups. 

 

Group 1 (n = 67) 

M  

(n = 31) 

UrS* > 3 mos. (n = 7) 

GFR**< 90 ml/sec (n = 24) 

F  

(n = 36) 

UrS > 3 mos. (n = 5) 

GFR < 90 ml/sec (n = 31) 

 

Group 2 (n = 49) 

M  

(n = 21) 

UrS > 3 mos. (n = 4) 

GFR < 90 ml/sec (n = 17) 

F  

(n = 28) 

UrS > 3 mos. (n = 9) 

GFR < 90 ml/sec (n = 19) 

* Urinary syndrome for more than 3 months; ** Glomerular filtration rate; M – male; F – female 

 

The duration of follow-up was 2 years. The patients returned 

to the spa town every six months, for a total of 4 SRT 

courses. The mean duration of each course was 

17.9±1.3 days. Changes in creatinine level and GFR with time 

were assessed once every 6 months in both groups, for a 

total of 4 follow-up visits. We calculated glomerular filtration 

rate from the Cockcroft-Gault formula, measured in 

milliliters per minute per 1.73 m2 of area (ml/min/1.73 m2.
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Results and discussion.  

At the onset of study participation, i.e. shortly after surgical 

treatment, there were no statistically significant intergroup 

differences in terms of the above assessment criteria. 

Median serum creatinine levels in Group 1 and Group 2 were 

92.6±1.7 mmol/l and 90.3±2.1 mmol/l, (р> 0.05). Mean 

glomerular filtration rates in Group 1 and Group 2 were 

72.3±5.8 ml/min/1.73 m2 and 74.5±4.7 ml/min/1.73 m2, 

respectively (р> 0.05). Changes in investigational parameters 

with time in both patient groups once every 6 months of 

follow-up are reflected in Tables 2 and 3. 

 

Table 2. Changes in serum creatinine levels with time. 
 

 Months 
Creatinine level, mmol/l р 

Group 1 Group 2 (SRT) 

0 92.6±1.7 90.3±2.1 >0.05 

6 118.3±2.3 96.2±0.9 <0.05 

12 125.6±2.9 102.8±1.6 <0.05 

18 129.8±3.2 98.6±2.3 <0.05 

24 132.4±3.8 105.4±3.1 <0.05 

 

 

As seen from Table 2, the use of medicinal mineral waters as 

part of rehabilitation program in KC patients slows down 

their increase in creatinine levels. During the 24-month 

follow-up, the overall increase in creatinine level was 

39.8±1.9 mmol/l in the patient group with no rehabilitation 

SRT and 15.1±2.4 mmol/l in the group of patients who had 

rehabilitation SRT. Visual presentation of the results 

obtained is given in Fig. 1.

  

Figure 1. Changes in creatinine level with time

 

The changes in glomerular filtration rate in both patient 
groups are presented in Table 3. The analysis of results 
summarized in Table 3 shows that the use of medicinal 
mineral waters as part of rehabilitation program in KC 
patients slows down the reduction in GFR. During the 24-
month follow-up, the mean reduction in GFR was 26.7± 

3.4 ml/min/1.73 m2 in the patient group with no 
rehabilitation SRT and 9.2±2.7 in the group of patients who 
had rehabilitation spa resort treatment in the postoperative 
period.  Visual presentation of the results obtained is given 
in Fig. 2.
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Table 3. Changes in glomerular filtration rate with time. 
 

 

Months 

Glomerular filtration rate, ml/min/1.73 m2 р 

Group 1 Group 2 (SRT) 

0 72.3±5.8 74.5±4.7 >0.05 

6 59.8±4.6 72.6±3.1 <0.05 

12 54.3±5.0 70.4±2.9 <0.05 

18 49.4±3.2 68.7±3.6 <0.05 

24 45.6±4.3 65.3±5.4 <0.05 

 

 

 
Figure 2. Changes in GFR with time 

Analysis of the data presented in Table 4 suggests that 

radical nephrectomy leads to progression of existing urinary 

syndrome and reduction of GFR below 90 ml/sec already in 

the first 6 months after the surgical treatment. The use of 

rehabilitation SRT had no effect on progression of urinary 

syndrome. 
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Table 4. Progression of urinary syndrome after radical nephrectomy. 

 
 
 
 

Months 

Group 1 (n = 67) Group 2 (n = 49) 

M  

(n = 31) 

F  

(n = 36) 

M  

(n = 21) 

F  

(n = 28) 

U
rS

* 
> 

3
 m

o
s.

 

G
FR

**
 <

 9
0

 

m
l/

se
c 

U
rS

* 
> 

3
 m

o
s.

 

G
FR

 <
 9

0
 m

l/
se

c 

U
rS

* 
> 

3
 m

o
s.

 

G
FR

 <
 9

0
 m

l/
se

c 

U
rS

* 
> 

3
 m

o
s.

 

G
FR

 <
 9

0
 m

l/
se

c 

0 7 24 5 31 4 17 9 19 

6 2 29 1 35 2 19 4 24 

12 1 30 0 36 0 21 1 27 

18 0 31 0 36 0 21 0 28 

24 0 31 0 36 0 21 0 28 

* Urinary syndrome for more than 3 months; ** Glomerular filtration rate; M – male; F – female 

 
Conclusions.  

During 24 months after surgical treatment, study patients 

experienced progression of creatinine levels. Creatinine 

level was higher by 24.7±1.2 mmol/l in the patient group 

with no rehabilitation SRT after surgical treatment for KC. 

Concerning CKD progression, mean GFR was lower by 

17.5±2.4 ml/min/1.73 m2 in 24 months after surgical 

treatment in the patient group with no rehabilitation SRT 

after surgical treatment for KC. During the 24-month follow-

up, CKD progression was more intense in the group of 

patients who had no rehabilitation multi-modality treatment 

with the use of medicinal mineral waters after their surgical 

treatment for KC. Radical nephrectomy leads to progression 

of existing urinary syndrome and reduction of GFR below 

90 ml/sec already in the first 6 months after the surgical 

treatment. The use of rehabilitation SRT had no effect on 

progression of urinary syndrome.
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