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Aim. To evaluate functional and early oncologic results with 2D and 3D laparoscopic prostatectomy in patients with 
localized prostate cancer. Materials and methods. In 2016 to 2017, 124 laparoscopic radical prostatectomies were per-
formed for localized prostate cancer, 71 using 2D-HD and 53 using 3D-HD laparoscopic systems (Karl Storz). Data on 
total operative time, time required for prostatectomy and for anastomosis, estimated blood loss, intraoperative and early 
postoperative complications (Clavien-Dindo grade), early functional results, surgical margins, upgrading of clinical stage, 
and frequency of biochemical recurrence were recorded. Results. The total operative was significantly higher in the 2D 
than in the 3D group (152 min [range 100–192 min] vs 126 min [90–154 min]), (p < 0.05). The shorter time in the 3D 
group was achieved by a decrease in the anastomosis time (38 ± 4 min vs 26 ± 4 min, p < 0.05). Significant blood loss was 
significantly greater in the 2D group (240 ± 80 ml vs 190 ± 70 ml, p < 0.05). The two groups did not differ significantly in 
terms of the incidence and severity of postoperative complications. Conclusion. Compared with traditional 2D devices, 
using stereoscopic 3D laparoscopic devices for prostatectomy reduces total operative time, particularly during the recon-
structive stage, as well as the volume of intraoperative blood loss. Additional prospective, randomized trials and longer 
postoperative follow-up are needed to confirm these findings.

 Keywords: laparoscopic radical prostatectomy; 3D laparoscopy; 2D laparoscopy.
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 Цель исследования  — оценить функциональные и ранние онкологические результаты при выполне-
нии 2D- и 3D-лапароскопической простатэктомии у больных локализованным раком предстательной 
железы. Материалы и методы. В 2016–2017 гг. выполнены 124 лапароскопические радикальные простат-
эктомии  по поводу локализованного рака предстательной железы: 71 с использованием 2D-HD- и  53  — 
3D-HD-лапароскопических систем Karl Storz®. В ходе исследования оценивали общее время операции, от-
дельно время этапа простатэктомии и время формирования везикоуретрального анастомоза, кровопотерю, 
интраоперационные и ранние послеоперационные осложнения по системе Clavien-Dindo, ранние функцио-
нальные результаты, хирургический край, изменение клинической стадии и частоту развития биохимиче-
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ского рецидива. Результаты. Общее время операции в обеих группах достоверно различалось — 152 мин 
(100–192 мин) в группе 2D и 126 мин (90–154 мин) в группе 3D (р < 0,05). При этом сокращение времени 
операции во второй группе было достигнуто за счет уменьшения продолжительности реконструктивного 
этапа (38 ± 4 мин против 26 ± 4 мин, р < 0,05). Достоверные различия также были установлены по показате-
лю объема кровопотери. В первой группе данный параметр составил 240 ± 80 мл, во второй — 190 ± 70 мл 
(p < 0,05). Вместе с тем по ранним онкологическим и функциональным результатам, так же как и по ча-
стоте и тяжести послеоперационных осложнений, достоверных различий в зависимости от используемой 
лапароскопической установки выявлено не было. Заключение. Полученные данные свидетельствуют о пре-
имуществе использования стереоскопических лапароскопических установок перед традиционными 2D по 
показателям продолжительности операции и времени реконструктивного этапа, а также по объему интра-
операционной кровопотери. Необходимы дополнительные проспективные рандомизированные исследова-
ния, анализирующие значительный клинический материал с  длительным периодом послеоперационного 
наблюдения.

 Ключевые слова: лапароскопическая радикальная простатэктомия; 3D-лапароскопия; 2D-лапароскопия.

INTRODUCTION
Radical prostatectomy (RP) is the “gold standard” 

of treatment for localized prostate cancer (PC) [1]. 
Minimally invasive techniques for RP have demon-
strated advantages over an open approach in terms of 
reduced intraoperative complications and improved 
early functional results with similar oncologic safety 
[2]. Additionally, robotic-assisted RP offers maxi-
mal precision of manipulations and high-definition 
(HD) visualization, but is moderately expensive, and 
thus impedes wider implementation in the clinical 
practice of oncologic in-patient clinics. At the same 
time, improving the functional results of RP is the 
main goal of current oncourology [3]. Over the past 
decade, the growing application of 3D laparoscopic 
equipment providing HD stereoscopic visualization 
is especially important for the reconstructive steps of 
the surgery. For domestic health care, implementing 
such optic systems is the optimal decision to improve 
the functional results of RP. Thus, this necessitates 
evaluating the advantages and disadvantages of 3D-
HD laparoscopic equipment for minimally inva-
sive RP. 

Aim – To evaluate the functional and early oncologic 
results with 2D and 3D laparoscopic prostatectomy in 
patients with localized PC.

MATERIAL AND METHODS
From 2016 to 2017 in Academician A.M. Granov 

Russian Scientific Center of Radiology and Surgi-
cal Technologies, 124 laparoscopic RP procedures 
were performed for localized PC: 71 cases using 
2D-HD (group 1) and 53 cases using 3D-HD (group 
2) laparoscopic systems (Karl Storz). The minimal 
follow-up was 3 months and the maximal follow-up 

was 24  months. Two surgical teams performed all 
surgeries using the same surgical technique. An ex-
traperitoneoscopic approach was used in all cases. 
A central 10-mm optic trocar was inserted in the 
midline 1 cm beyond the umbilicus. For the conven-
tional 2D-HD laparoscopic tower, a 10 mm 0° angle 
of view was used; for the 3D-HD laparoscopic tow-
er, a 3D-HD camera with a 10 mm 0° angle of view 
2-channel stereoscopic laparoscope was used. A 3D-
video was shown on a 3D-HD monitor and polarized 
glasses were used by the surgical team. Additionally, 
4 trocars were placed under optic control in the right 
and left iliac regions: one of 12 mm, and three of 
5 mm. Prostatectomy was performed using an an-
terograde approach, with the bladder neck sparing 
technique. Seminal vesicles were removed in all 
cases, and when indicated, one or two neurovascular 
bundles were preserved. The dorsal venous complex 
was divided by bipolar coagulation or scissors after 
ligation. A vesicourethral anastomosis was created 
using a running suture with 3–0 V-loc 23 cm. All pa-
tients had bilateral obturator lymph node dissection. 
A 22-Fr Foley catheter was inserted into the bladder 
and all patients had pelvic suction drainage.

Data were recorded on the total operative time, 
time required for prostatectomy, time for anastomo-
sis, estimated blood loss, intraoperative and early 
postoperative complications (Clavien–Dindo grade) 
[4], early functional results, surgical margins, and 
upgrading of clinical stage, frequency of biochemi-
cal  reccurence. Biochemical reccurence was de-
fined  as consecutively elevated PSA values above 
0.2 ng/mL [1].

Statistical data were analyzed by MedCalc 14.12.0 
(MedCalc Software, Belgium). For interval vari-
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Parameter Group 1  
(n = 71)

Group 2  
(n = 53) p

Age.  
М ± s. years 61.2 ± 3.4 63.1 ± 3.6 >0.05*

Body mass index.  
М ± s 25.7 ± 2.1 26.8 ± 1.9 >0.05*

PSA.  
Ме (IQR). ng/mL 8.1 (6.2–14.8) 8.9 (5.9–16.8) >0.05**

Gleason score.  
М ± s 6.5 ± 0.6 6.4 ± 0.5 >0.05*

Note. * Student’s t-test; ** Mann–Whitney U test.

Table 1
Characteristics of patients

ables with a normal distribution, the mean (M) and 
standard deviation (s) were used; for ordinal and 
interval variables without normal distribution, the 
median  (Me) and interquartile range (IQR) were 
used. For values with a normal distribution, Stu-
dent’s t-test was used to evaluate differences between 
groups. Differences between two groups without a 
normal distribution of values were evaluated by the 
Mann–Whitney U test. Cross-tabulation (Pearson’s 
chi-squared test)  was used to analyze correlations 
between attributes. The level of significance was de-
fined as р < 0.05.

RESULTS
The characteristics of enrolled patients with PC are 

shown in Table 1. There was no significant difference 
in age, body mass index, preoperative PSA level, or the 
Gleason score between the two groups.

The total operative time was significantly high-
er  in the 2D than in the 3D group (152 [range, 100–
192] vs. 126 [90–154] min, respectively, p < 0.05). 
The shorter time in the 3D group was achieved by a 
decrease in anastomosis time (2D: 38 ± 4 min vs. 3D: 
26 ± 4 min, p < 0.05). There were no significant dif-
ferences in the prostatectomy time. The estimated 
blood loss was significantly greater in the 2D group 
(240 ± 80 ml) than in the 3D group (190 ± 70 ml, 
p < 0.05). All procedures were completed without a 
conversion to an open surgical approach. The vesi-
cal catheter was maintained until postoperative day 
7 ± 2 in both groups. The duration of pelvic suc-
tion drainage did not differ between groups and was 
2.3 ± 0.6 and 2.4 ± 0.7 days in the 2D and 3D groups, 
respectively. The two groups did not differ signifi-
cantly in terms of hospital stay.

Analysis of early postoperative complica-
tions  was  performed using the Clavien–Dindo sys-

tem (Table  2). In both groups of patients with PC, 
the complication rate was up to 22%, with more than 
90% of mild and moderate (grade 1–2) complica-
tions. In the 2D group, there was a single severe com-
plication  – vesicourethral anastomotic leak which 
required stenting of both ureters under epidural 
anesthesia. In the 3D group, one patient required 
ultrasound-guided drainage of clinically significant 
lymphocele under local anesthesia. The two groups 
did not differ significantly in terms of the incidence 
or severity of postoperative complications.

Late complications (more than 90 days after pros-
tatectomy), that is, urinary continence and the vesi-
courethral anastomotic stricture rate, were assessed. 
Three  months after surgery, urine incontinence oc-
curred in 15.5% of patients in the 2D group and in 
13.2% in the 3D group; the difference was not signifi-
cant. Only 4.2% and 3.8% (p > 0.05), respectively, re-
quired more than 3  pads. Vesicourethral anastomotic 
stricture was determined in 1 patient in the 2D group, 
who subsequently underwent successful internal laser 
urethrotomy.

Based on pathology results in the 2D group, ex-
tracapsular extension (stage pT3a) was determined in 
5 patients (7.0%), seminal vesicle invasion (stage pT3b) 
in 5 (7.0%), positive surgical margins (R+) in 7 (9.9%), 
and lymph node metastasis (pN+) in 2 (2.8%) patients. 
The median follow-up time was 12.2 months. Biochem-
ical recurrence was determined in 7 (9.9%) patients.

In the 3D group, 3 (5.7%) patients were classified as 
stage pT3a, 2 (3.8%) as stage pT3b, R+ in 6 (11.3%) pa-
tients, and pN+ in 1 (1.9%) patient. The median follow-
up time was 10.8 months. Biochemical recurrence was 
determined in 3 (5.7%) patients.

During the follow-up period, disease progression 
occurred in 3 patients of the 2D group and in 1 patient 
of the 3D group.
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Choline positron emission tomography (PET)/
com puted tomography (CT) revealed a residual tu-
mor growth in the surgical bed in 1 patient of the 
2D group. Another 3 patients had pelvic lymph node 
metastases. None of the patients died during the fol-
low-up period.

DISCUSSION
The wide implementation of a PSA-based popula-

tion screening resulted in a sharp rise in the incidence 
of PC, specifically among young men. Oncologic re-
sults of the surgical treatment of localized PC are en-
couraging, but presently, functional results are sub-
optimal and require further improvement. Currently, 
urinary continence and sexual function are essential 
criteria of successful RP-like oncologic results [5]. 
Numerous studies have suggested that oncologic re-
sults are similar regardless of surgical approach (open, 
laparoscopic, or robotic-assisted). In contrast, mini-
mally invasive techniques significantly reduce surgical 
trauma, blood loss, and blood transfusion rate. This 
improves outcomes by reducing the length of hospi-
tal stay, duration of catheterization, and rehabilitation 
period [6].

We believe that robotic-assisted RP with the Da 
Vinci system has the best functional results. However, 

the high cost of surgery prevents the wide implementa-
tion of this technique in clinical practice. According to 
recent data presented at the 2018 Annual European As-
sociation of Urology Congress in Copenhagen, imple-
menting the Da Vinci system in developing countries 
does not make sense economically [1].

Good functional results are largely predicated on the 
HD visualization during surgical intervention. Hence, 
conventional 2D laparoscopy with no sense of depth 
makes instrument manipulation more difficult, espe-
cially during reconstruction. It is for this reason that 
there is a steep learning curve for young surgeons [7].

Implementing 3D laparoscopy in clinical practice 
serves to improve dimensional orientation during sur-
gery and also to reduce the learning curve without a sig-
nificant increase in surgery cost. Early studies suggest 
advantages to the speed of learning in young profes-
sionals on simulators and trainers [8, 9]. However, more 
recent work shows controversial findings for both the 
learning parameters and the clinical results of 3D lapa-
roscopic device use in real surgical practices [10–12].

Several studies showed that surgeons who worked 
on 3D systems often suffer from headache and nausea 
during the operation [13]. This problem remains un-
solved and presents a limitation to the wider application 
of these devices.

Grade of complication Group 1  
(n = 71)

Group 2  
(n = 53)

Grade 1

Scrotal lymphedema
Hematuria
Urethral catheter falling out
Fever

3
2
2
3

1
2
1
3

Grade 2

Blood transfusion
Orchiepididymitis
Lymphorrhea

2
1
2

0
0
4

Grade 3a

Drainage of lymphocele 0 1
Grade 3b

Vesicourethral anastomotic leak 1 0

Grade 4a-b/5 0 0

Total number of complications  
(p > 0.05*) 16 (22.5%) 12 (22.7%)

Note. * Pearson's chi-squared test.

Table 2
Early postoperative complications
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Our analysis clearly demonstrates that laparoscopic 
devices do not differ significantly in terms of early on-
cologic and functional results, or in the incidence and 
severity of postoperative complications. But 3D visua-
lization can reduce time needed for vesicourethral anas-
tomoses creation consequently thus reducing the overall 
operative time. Significant advantages of a stereoscopic 
system were determined in better visualization of blood 
vessels which consequently lowers intraoperative blood 
loss. However, this pilot study has a number of limita-
tions because it is retrospective and has a relatively short 
follow-up period. Additional prospective, randomized 
clinical trials with a large number of patients and a lon-
ger follow-up period are required.
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