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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.
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® ITens mccnegoBaHusA — OLEHUTh (PYHKIVIOHA/JIbHBIE JI PaHHUE OHKOJIOTMYECKNUE Pe3y/IbTaThl IPU BBIIOTHE-
Huu 2D- u 3D-51amapocKonM4eckoil HPOCTAaTIKTOMUM y OONbHBIX JIOKAIM30BAaHHBIM PaKOM IIpefCTaTe/IbHO
>kenesbl. MaTrepuanbl 1 MeToAbl. B 2016-2017 rT. BbIONIHEHB! 124 TamapocKonyuyecKue pafyKaabHble MPOCTAT-
3KTOMHM IIO IIOBOJy /IOKa/NM30BAHHOIO paKa IIpeficTaTe/lbHOMN Xenesbl: 71 ¢ ucnonbsoanueM 2D-HD- n 53 —
3D-HD-nanapockonnyeckux crucreMm Karl Storz®. B xone nccnegoBanus oueHuBanu obiiee BpeMs Oleparyu, OT-
Ie/IbHO BpeMs Tala IPOCTAaTIKTOMUN 1 BpeMA GOPMUPOBAHN BE3UKOYPETPaIbHOIO aHACTOMO34a, KPOBOIIOTEPIO,
MHTpaolepalOHHbIe JI paHHIE II0C/IeONepal[IOHHbIe 0C/IOXKHeHMA 1o cucteMe Clavien-Dindo, panHue ¢pyHxmnuo-
HaJ/IbHbIE Pe3y/IbTaThl, XUPYPIUYeCKUIl Kpall, M3MeHeHNe KIMHNYeCKON CTajui U 4aCcTOTY PasBUTUA OMOXMMUYe-
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ckoro pernupusa. Pesyrbprarer. O6iee BpeMst onepanuyu B 00eux IPyIIax FOCTOBEPHO pasan4danoch — 152 MuH
(100-192 mun) B rpynmne 2D u 126 mun (90-154 Mun) B rpynmne 3D (p < 0,05). IIpu sTOM cokpalieHne BpeMeH!
olepauyy BO BTOPOIL IpyIIle ObIIO JOCTUTHYTO 3a CYET YMEHbIICHN IPORO/DKUTETBHOCTY PEKOHCTPYKTUBHOTO
srana (38 = 4 MuH npoTus 26 + 4 MmuH, p < 0,05). [JocToBepHbIe pa3nums Tak)Ke ObIIM YCTAHOBJIEHBI I10 TOKa3are-
10 06beMa KPOBOIIOTepH. B mepBoii rpynime faHHBIM mapaMeTp cocTaBun 240 + 80 mi, Bo BTopoit — 190 + 70 M
(p < 0,05). BmecTe ¢ TeM 1O paHHMM OHKOJIOTMYECKMM ¥ (PYHKIIMOHATbHBIM pe3yabTaTaM, TaK >Ke KaK U IO da-
CTOTE U TAXKECTU ITOC/IEONEPANVOHHBIX OCIOXKHEHNI, JOCTOBEPHBIX PA3INYNIL B 3aBUCUMOCTY OT MCIIO/Ib3yeMOI
JIAIIaPOCKOIMYECKOI YCTAHOBKM BBISIBIIEHO He Ob110. 3akmioueHue. [ToydeHHble JaHHbIE CBU/ETE/IBCTBYIOT O IIpe-
UMYIIECTBE MCIONb30BaHNA CTEPEOCKONNYECKNUX TATapOCKONNYECKUX YCTAaHOBOK Iepef TpafuIMoHHbIMuU 2D mo
IIOKa3aTesAM IIPOJO/DKUTEILHOCTH OIlepallyiyl M BpeMeH) PEeKOHCTPYKTUBHOTO 9Talla, a TAK)Xe 0 00beMy MHTpa-
OllepaIIOHHOI KpoBonoTepy. HeoOXoaMMBI [OIIONMHNTEIbHbIE TIPOCIEKTYBHbBIE PaHJOMU3JPOBAHHBIE CCIE0Ba-
HIUA, aHAIM3UPYIOLIMEe 3HAYUTENbHbI KAMHUYECKUI MaTepuas C JJIMTEIbHBIM IIEPUONOM II0C/IEOIEPALMOHHOTO

HaOMIOqeHNA.

@ Kntouesvte cnosa: JTallapOCKOoNMYEeCKasa pagKaabHasg IIPOCTATIKTOMMNA; 3D—nanap0c1<om/m; 2D—nanap0c1<om/m.

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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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 p < 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.

Table 1
Characteristics of patients
Group 1 Group 2
Parameter (n=71) (n =53) b
Age. 612+ 3.4 63.1+ 3.6 >0.05*
M = s. years
Body mass index. 257 + 2.1 26.8 + 1.9 >0.05%
M+ts
PSA. ot
Me (IQR). ng/ml. 8.1 (6.2-14.8) 8.9 (5.9-16.8) >0.05
Gleason score. 6.5+ 0.6 6.4 + 0.5 >0.05*
M=ts

Note. * Student’s t-test; ** Mann-Whitney U test.
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Table 2
Early postoperative complications
L Group 1 Group 2
Grade of complication (n = 71) (n = 53)
Grade 1
Scrotal lymphedema 3 1
Hematuria 2 2
Urethral catheter falling out 2 1
Fever 3 3
Grade 2
Blood transfusion 2 0
Orchiepididymitis 0
Lymphorrhea 2 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 N o
(o > 0.05%) 16 (22.5%) 12 (22.7%)

Note. * Pearson's chi-squared test.

Choline positron emission tomography (PET)/
computed 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.
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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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