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Abstract
Aim: To evaluate early prostate cancer cryoablation functional and oncological results in comparison with results of
extraperitoneoscopic radical prostatectomy.
Materials and methods: We analyzed early results of surgical treatment of 285 patients with prostate cancer: 42
of them had undergone total cryoablation (Group 1) while the rest of them had been treated by radical laparo- and
extraperitoneoscopic prostatectomy. For comparative assessment of prostate cryoablation results, 42 patients from Group
2 randomized in accordance with their age, stage of disease, Gleason, prostate-specific antigen, and prostate volume were
selected. In compliance with the results of pre-surgical examination, all the patients had low oncological risk and were not
concerned in sexual function. Volume of prostate was from 22 to 65 cm3, prostate-specific antigen level was from 4.1 to
10 ng/mL, and level of neoplastic process differentiation using Gleason grading system was from 6 to 7a (3 + 4) scores.
Results: Patients after prostate cryoablation in early post-surgical period felt lower intensity of postoperative pain compared
with those who had undergone prostatectomy. Follow-up period up to 12 months manifested significant true reduction of
prostate-specific antigen level in both groups of patients. Frequency of stress-induced enuresis in Group 1 was not observed.
Conclusion: Radical prostatectomy is still the traditional treatment of choice in the case of localized prostate cancer.
But we can draw the conclusion that cryoablation is an effective low-invasive method for treatment of low oncological
risk patients, which gives the opportunity both to achieve good oncological results and to preserve high life quality.
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Introduction
Prostate cancer (PC) during the past decades has ranked
very high taking leading positions in the structure of
male malignant neoplasm death rate both in Russia and
worldwide.
Initial PC disease rate is traditionally higher in northern
countries.1 Thus, in 2012, initial PC disease rate in Finland
and Norway was 145.2 and 193.2 per 100,000 of male
population, respectively, and in Greece and Poland it was
just 34.2 and 55.3 per 100,000 of male population
respectively.2
Initial PC disease rate in Russia during the past years
has been growing consistently. In 2005 it was only 25.6

per 100,000 of male population,3 and by 2015 it grew 2.2
times up to 57.3 per 100,000 of male population.4 At the
same time, the share of patients with morphologically
approved PC diagnosis also grew (out of patients with
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Table 1. Patients’ main characteristics.

Average age
Average volume of prostate (cm3)
Gleason 6
Gleason 7а (3 + 4)
Average level of PSA before operation (ng/mL)
Average score of IPSS

Cryoablation (n = 42)

Extraperitoneoscopic radical
prostatectomy (n = 42)

69 (from 55 to 79)
40
21 (87.5%)
3 (12.5%)
6.5 (from 4.1 to 9.1)
10

65 (from 52 to 77)
49
16 (66.7%)
8 (33.3%)
6.7 (from 4.16 to 9.4)
12

PSA: prostate-specific antigen; IPSS: International Prostate Symptom Score.

initially diagnosed diseases during the year under review)
from 83.6% in 2005 up to 94.5% in 2015.4 PC-caused
mortality in Russia has grown consistently: in 2000 it was
13.1 per 100,000 of male population; by 2011 mortality
grew by 42.7% and became 18.7 per 100,000 of male
population.5
At present, radical prostatectomy is considered to be
the “gold standard” in treatment of localized PC (open,
laparo-extraperitoneoscopic, robot-assisted operation).
But recently, minimally invasive operations have
become more and more prevailing such as brachytherapy, cryodestruction, and high-intensity focused ultrasound (HI-FU). The main target of surgical treatment is
maximal tumor eradication, on the one hand, and securing patient’s high life quality after the operation, on the
other hand.6,7
We have assessed evaluation of early PC cryoablation
functional and oncological results compared with results of
extraperitoneoscopic radical prostatectomy. The following
targets were posed: to evaluate the degree of urine continence, postoperative pain intensity, term of in-patient treatment, average operation term, and postoperational level of
prostate-specific antigen (PSA) after 6 and 12 months.

Materials and methods
Surgical treatment results of 285 patients operated on the
subject of verified PC within 2015–2017 in Urological
Clinic UKB No. 2 of the First Moscow State Medical
University (MSMU) named after I.M. Sechenov were analyzed: 42 of them had undergone total cryoablation (Group
1), while the rest had undergone radical laparo- and extraperitoneoscopic prostatectomy (Group 2).
A total of 42 patients from Group 2 were selected for
comparative assessment of prostate cryoablation results;
they were randomized per their age, disease stage, Gleason
score, PSA, and prostate volume (Table 1). In accordance
with the data of preoperational examination, all the patients
manifested low oncological risk and were not concerned
about sexual function. Volume of prostate was from 22 up
to 65 cm3, PSA was from 4.1 to 10 ng/mL, and degree of
neoplastic process differentiation as per Gleason grading
system was from 6 to 7a (3 + 4) scores.

Figure 1. SeedNet gold cryomachine.

Therefore, two groups of patients were selected: one
group had undergone PC cryoablation (n = 42); the second
group had undergone extraperitoneoscopic radical prostatectomy without lymphadenectomy (n = 42). The main criteria
for assessment were short-term oncological and functional
results, duration of hospital stay, and life quality (it was estimated as per pain scale, International Prostate Symptom
Score (IPSS) scale, and Quality of Life (QoL) in Group 1).
Thus, in this study initial level of PSA as well as PSA
after 6 and 12 months after operation, histological Gleason
gradation, patients’ age, prostate volume, term of catheter
removal and urine continence, pain scale assessment, and
operation time were taken into account. All the patients
were not concerned about sexual function. Radical prostatectomy had been performed through extraperitoneoscopic
access without lymphadenectomy. Cryoablation had been
accomplished by SeedNet gold apparatus manufactured by
Galil Medical Co. (Figure 1).
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Three cryoprobe couples were introduced into prostate
tissue under control of two-dimensional (2D) transrectal
ultrasound via a special grid through the perineum in accordance with the special plot so that a glacial sphere could
envelope the whole prostate. The fourth couple of cryoprobes were introduced into the intestine wall and they were
used only for warming and never for freezing (Figure 2). We
used IceRod needles for this treatment, which gave the
opportunity to form a glacial sphere of maximal diameter.
All the patients flexible urethrocystoscopy in order to avoid
urethra and urinary bladder neck perforation; after that a
special catheter was inserted through the urethra and warm
liquid of up to 43°C was circulated through it (Figure 3). All
the patients had undergone two cycles of freezing down to
temperature under 40°C under ultrasonic control (Figures 4
and 5).

Results and consideration
All the patients had endured operative treatment satisfactorily. The average time of extraperitoneoscopic radical

prostatectomy operation was 140 min (from 70 to 210 min);
cryoablation was respectively performed on an average
during 127 min (from 95 to 165 min). Hemorrhage was not
observed when cryoablation technique was performed. In
the group that had undergone prostatectomy, the average
hemorrhage value was 216 mL. The average term of catheter removal was 8 days after extraperitoneoscopic radical
prostatectomy (maximal term was 11 days). In the group
that had undergone cryoablation, catheter was removed on
an average on the fifth day after operation (from 3 to
10 days). After cryoablation all the patients manifested
urine continence; at the same time 21% of the patients who
had undergone extraperitoneoscopic radical prostatectomy
showed stress-induced urine incontinence after 6 months
and 15% after 12 months. Average postoperational PSA
level after 6 months was 0.051 ng/mL in the group that had
undergone extraperitoneoscopic radical prostatectomy,
and after cryoablation it was 0.62 ng/mL. Besides, the criterion of pain scale was taken into account; it was lower in
the case of cryoablation than in the case of laparoscopic
radical prostatectomy (0.7 compared with 1). The average
PSA level 12 months after cryoablation for all the patients
was <0.5 ng/mL compared with 0.016 ng/mL after laparoscopic radical prostatectomy. The results of patients’ treatment are given in Table 2.

Conclusion

Figure 2. Cryoprobes introduced into the prostate under
control of ultrasonic navigation.

Apparently, radical prostatectomy is still the traditional
treatment of choice in the case of localized PC. But performing the first comparative analysis, we can draw the
conclusion that cryoablation is an effective low-invasive
method for treatment of these kinds of patients, which
gives the opportunity both to achieve good oncological
results and to preserve high life quality. At present, we
continue to assess oncological and functional results of
prostate cryoablation.

Figure 3. (a) Inserting into the urethra through a special catheter. (b) Warm liquid is circulating along the special urethral catheter.
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Figure 4. Temperature control.
Table 2. Comparative assessment of patients after operation.

Figure 5. Ultrasonic control.
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Pain scale after
operation
(average score)
Term of catheter
removal (days)
Observation term
PSA level (ng/mL)
Stress-induced
urine incontinence
(%)
Average IPSS
score
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