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ABSTRACT

Radical prostatectomy is the gold standard for the treatment of localized prostate cancer. In the last decade, new surgical
technologies have been actively implemented that certainly increases the efficiency of oncourological treatment. The rate of
intra- and postoperative complications of radical prostatectomy yet remains quite high. In this regard, crucial tasks of modern
urology are minimizing of their number and effective treatment. In the review article, intra- and early postoperative complica-
tions of laparoscopic and robot-assisted radical prostatectomy have been considered.
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AHHOTALIMA

PapuKanbHas NpocTaTaKTOMUs SIBNSIETCA 30710TbIM CTaHAAPTOM NIEYEHUs JIOKaNM30BaHHOM (OpMbl paka npefcTaTesbHOM
enesbl. B nocnefHee gecsitunetve akTMBHO BHeLPAIOTCS HOBbIE XUPYPTUYECKUEe TEXHOMOMMM, YTO Be3yCnoBHO MOBbILLIAET
3G EKTUBHOCTb NeYeHUs OHKOYPOsIoruyeckux 6ombHbIX. HecMoTps Ha 3To, YacToTa MHTPa- M NocieonepaumoHHbIX 0COX-
HEHWU pafiMKanbHO NPOCTAaTIKTOMMUM OCTAETCS AOCTATOMHO BbICOKOIA. B 3TOM CBA3M MUHUMM3aALMSA UX uncia U addeKTMBHOe
NeYeHMe CTaHOBATCA aKTyanbHbIMM 33Jia4aMi1 COBPEMEHHON yponoruu. B 0030pHOi cTaTbe paccMOTpeHbl MHTPa- W paHHUe
nocneonepaLyoHHbIe OCIIOXKHEHNUS JTanapoCKOMUYECKOl U poboT-accMCTUPOBAHHON paAVKasbHO MPOCTATIKTOMUM.

KnioueBble cnoBa: paauKanbHas NpocTaTIKTOMUSA; 0CN0XHEHUs; MMdoLiene; HeCOCTOATEIbHOCTb aHaCTOMO3a; Ta30Bas
NMMdafeHIKTOMUS.
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INTRODUCTION

Prostate cancer (PC) is one of the most significant
issues of modern medicine. This is due to both high inci-
dence with a steady upward trend and late diagnosis with
no radical surgical treatment possible. PC is the second
leading type of cancer in males, accounting for 14.5% of
cases, with trachea, bronchus and lung cancer being the
first (17.4%) [1, 2]. In Russia, between 2007 and 2017,
the PC mortality rate increased by 13.85% with an aver-
age yearly increase of 1.29% [2]. Despite the improved
methods of PC diagnosis, including the introduction of
prostate-specific antigen monitoring, late-stage PC di-
agnosis is still persistently high [2].

Radical prostatectomy (RP) is the gold standard of
treatment for localized PC. The progress in surgical tech-
nology led to the active introduction of minimally invasive
RP techniques. In 1997, Schuessler et al. [3] performed the
first laparoscopic radical prostatectomy (LRP) and noted
its benefits compared with the open surgery. Then, 4 years
after, in 2001, Binder et al. [4] performed and published
the results of robot-assisted radical prostatectomy (RARP).

As any other surgical technique, RP has a number of
complications which can be divided into intraoperative,
and early and late postoperative complications. With the
introduction of laparoscopic and robot-assisted surgical
technologies the number of complications decreased [5, 6].
Another important aspect of minimizing the number of com-
plications is the learning curve. Thus, in the study by Ryabov
et al. [7], the incidence of complications in LRP decreased
after 65-150 surgeries and plateaued after 150-200 sur-
geries. In RARP, the incidence of complications decreased
after 25-120 surgeries and plateaued after 50-200 surg-
eries [7]. The RP outcomes depended on both the experi-
ence of the operating surgeon and the overall number of
surgeries performed in the department. It is worth noting
that countries have different criteria for the number of sur-
geries in surgical training, making it impossible to define
the lower threshold based on the published data.

During the surgical access to the abdominal cavity or
preperitoneal space, such complications as intestinal or
large vessel injury may occur. When performing pelvic
lymph node dissection (PLND), there is a danger of injur-
ing the iliac vessels, intestine, ureters, or obturator nerve.
During prostate mobilization, the intestine and the bladder
might be injured, and bleeding from the dorsal venous com-
plex (DVC) can occur. Early postoperative complications in-
clude vesicourethral anastomotic leakage and lymphocele.

INTRAOPERATIVE COMPLICATIONS

There are two basic techniques to access the abdomi-
nal cavity in RP: open and laparoscopic. The laparoscopic
access can be either direct using optic trocar or indirect
using Veress needle.
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Open access to the abdominal cavity was first de-
scribed by Hasson in 1971 [8]. He also analyzed 17 publi-
cations concerning the results of this technique and com-
pared those with the literature on laparoscopic access.
The author noted that the incidence of infection in the
umbilical region in open access was 0.4%, while the in-
cidence of intestinal injury was 0.1%, and the incidence of
vessel injury was 0%. In laparoscopic access, these val-
ues were 1%, 0.2%, and 0.2%, respectively [9]. In 2001,
Schafer et al. conducted a meta-analysis of the studies
on direct and indirect laparoscopic access to the abdomi-
nal cavity including 14,243 subjects. In the study, intes-
tinal and vessel injury occurred in 26 subjects (0.18%).
In 4 cases, Veress needle was used, and in the other
22 cases trocar was used [10]. Catarci et al. [11] also
analyzed the results of 12,919 laparoscopic surgeries and
noted that the incidence of complications was 0.09% us-
ing Hasson's technique, 0.18% using Veress needle, and
0.27% using optic trocar.

The most common vascular complication often noted
during surgery is inferior epigastric vessel injury. The in-
jury usually occurs when inserting lateral trocars in the
iliac regions and can be prevented with careful examina-
tion of the abdominal wall with a laparoscope before its
insertion. The gas pressure in the abdominal cavity dur-
ing surgery can tamponade the bleeding, which might not
be visible until after the trocar is removed. It is strongly
recommended to examine all the trocar openings for the
presence of an ongoing bleeding before the laparoscope
is finally removed after decreasing the intraabdominal
pressure [11]. Various authors report the incidence of
vessel injury in RP to vary from 0% to 6% [11-14].

External iliac artery and vein are also at risk of in-
jury during PLND. The injury can occur either during
the dissection or the insertion of the instruments with-
out visual control. Ploussard et al. [15] investigated
the incidence of iliac vessel injury and reported it to
be 3% in 143 cases of RARP with extended PLND and
0.3% in 440 cases of RARP with standard PLND [15].
During lymph node dissection, it is crucial to visually con-
trol all the main vascular structures. The risk of injury to
the iliac vessels is higher in the elderly with a history of
hypertension and atherosclerosis leading to the forma-
tion of aneurisms and large atherosclerotic plaques.

One of the most severe and life-threatening complica-
tions of RP is intestinal injury, especially if not identified
during surgery. Perforation which was not identified du-
ring the surgery usually occurs within the first 72 hours
post-surgery, whereas thermal trauma usually occurs
between Day 6 and Day 10 post-surgery. The symptoms
might be non-specific and include vomiting, abdominal
pain, pneumaturia, and the presence of feces in the urine
[13, 14]. In the study by Stolzenburg et al. [12], intestinal
injuries were reported to most often occur in the pre-
sence of adhesions when accessing the abdominal cavity

353



354

OB30PHI JUTEPATYPHI

or inserting the lateral trocars. Rectal injury can occur
during mobilization of the neurovascular bundle and the
apex of the prostate. Haeuser et al. [13] analyzed the
results of 6,522 cases of open RP and 6,522 cases of
minimally invasive RP. In the open RP group, 58 cases
of intestinal injury were reported, including 11 cases
(0.17%) of small bowel injury, 20 cases (0.31%) of large
bowel injury, and 27 cases (0.41%) of rectal injury. In
the group of minimally invasive RP, 17 cases of intes-
tinal injury were reported, including 7 cases (0.11%) of
small bowel injury, 3 cases (0.05%) of large bowel injury,
and 7 (0.11%) cases of rectal injury. In the meta-analysis
conducted by Novara et al. [14], intestinal injuries were
reported to occur in 0.1%-1.5% of cases.

A bladder injury is a rare and mild complication of RP.
It occurs during the mobilization of the preperitoneal
space in patients who underwent hernia repair using a
mesh, and if excessive traction during prostatectomy is
present. This complication can be visualized intraopera-
tively when checking the integrity of the anastomosis
after vesicourethral anastomosis is formed.

PLND is a part of RP which is performed for defini-
tive indications, which are rather strict. Extended PLND is
indicated if the risk of lymph node involvement is higher
than 5% according to Briganti, MSKCC, and Partin nomo-
grams. The procedure results in relation to the oncologic
outcome are currently under discussion; however, PLND
is generally accepted to provide important prognostic
information, which cannot be acquired through other
methods available to date [16, 17]. Also, randomized
clinical trials did not show extended PLND to be benefi-
cial compared with limited PLND in terms of early onco-
logic outcomes [18, 19]. PLND can be performed either
before or after RP. In our practice it is usually performed
before RP, which is why we discuss the complications of
the procedure performed before RP.

A ureteral injury is a rare complication of PLND.
The study by Jhaveri et al. [20] described 3 cases of
ureteral injury in 6,442 cases of RARP performed.
The authors compared the results with the world li-
terature and established the incidence of the complica-
tion to be 0.05%-1.6% in open retropubic prostatectomy
and 0.5% in LRP. Ureteral injuries occur during PLND.
The ureter can be partially injured or completely severed;
thermal trauma to the ureter is also possible. It is worth
mentioning, that the risk of ureteral injury is higher in
laparoscopic access compared with retroperitoneoscopic
access. Ureteral injuries might also occur when incising
the posterior detrusor during bladder neck mobilization in
the case of an enlarged prostate, or during the formation
of a vesicourethral anastomosis. The risk of the compli-
cation is increased in patients who underwent transure-
thral resection of the prostate due to a shorter distance
between the ureteral orifices and bladder neck, which
might complicate the formation of anastomosis [20].
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An obturator nerve injury is a rare complication of RP
which occurs during PLND. Gozen et al. [21] reported only
5 cases of obturator nerve injury in 3,558 cases of PR.
Three cases (0.1%) occurred in 2,531 cases of LRP, and
the other 2 (0.1%) occurred in 1,027 cases of RARP.
Rassweiler et al. [22] reported complications related to
the nerve injury to occur in 1.1% of RARP cases (1,243),
and in 0.3% of LRP cases (1,243). The injury might be due
to nerve electrocoagulation, total severance, or clip com-
pression. In the case of total nerve severance, tension-
free epineural anastomosis formation is recommended
[23, 24].

Bleeding from the dorsal venous complex (DVC) can
be considered a part of RP. In the procedure, the greatest
blood loss occurs during the mobilization of the DVC. The
amount of blood loss may be significantly decreased with
appropriate surgical experience, more precise mobiliza-
tion, dorsal venous complex ligation, and increased CO,
pressure [25, 26].

EARLY POSTOPERATIVE COMPLICATIONS

Checking the integrity of the vesicourethral anasto-
mosis is a mandatory step in RP. Anastomotic leak-
age is confirmed by the presence of urine collection in
the perivesical fat. To form a secure anastomosis us-
ing simple interrupted sutures, the number of sutures
should be at least 7-9. Special attention should be paid to
the posterior wall of the anastomosis which is the most
likely location of the urine leakage. After anastomosis is
formed, it is necessary to check its integrity by inject-
ing 100-150 mL of fluid through the urinary catheter.
If a small leak is present, additional sutures can be placed.
In severe cases of anastomotic leakage, it is recommend-
ed to dismantle the anastomosis and form a new one
[14, 27-30]. The meta-analysis conducted by Novara et
al. [14] showed the incidence of anastomotic leakage to
vary greatly during early postoperative period after RP
ranging from 0.1% to 6.7%. Pompe et al. [31] reported the
presence of urine leakage in 43 (3.2%) of 1,341 patients
who underwent RP.

Anastomotic leakage can cause acute urinary reten-
tion after the removal of the urinary catheter with a pos-
sible hematoma formation. This is why cystography is
recommended before the urinary catheter removal [32].

One of the common early complications of RP with
PLND is lymphocele [33]. The condition is classified as
clinically significant and non-significant. Lymphocele
develops due to lymphatic fluid leakage from severed
lymphatic vessels into contained spaces. During the post-
operative period, clinically significant lymphocele can
cause pelvic pain, impaired urinary flow, lower extremity
edema, and even hydronephrosis. The incidence of lym-
phocele is higher after extended PLND compared to limi-
ted PLND [34]. Infected lymphocele is often accompanied
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by fever [35]. The incidence of lymphocele after RARP
varies greatly from 1.2% to 29% [14], being higher in ex-
traperitoneal access compared with intraperitoneal [34].

Even though RP is the surgery of choice for patients
with localized PC, it has a number of complications as
a surgical treatment method. The incidence of compli-
cations can be decreased with improvement of surgical
techniques (laparoscopic and robotic surgery, nerve-
sparing approaches, lateral access and access conserving
the Retzius space, anterior and posterior reconstruction,
anastomosis formation), equipment (3D- and &4K-visu-
alisation, controlled ultrasound and bipolar techniques,
disposable instruments, type and quality of suture ma-
terial, consumables), and surgical training. Coordinated
work of the operating team, multidisciplinary approach
(urologists, surgeons, vascular surgeons, radiologists,
and other specialists), and timely identification of intra-
and postoperative complications allow avoiding negative
consequences for the patient. It is also crucial for the
surgeon to be familiar with all the nuances throughout
the procedure.

CONCLUSION

This article describes the most common intraoperative
and early postoperative complications of LRP and RARP.
Intraoperative complications might arise during the sur-
gical access, lymph node dissection, or nerve-sparing
or non-nerve-sparing mobilization of the prostate. Sur-
geons continuously face those complications both while
learning the technique and after reaching the plateau of
the learning curve. Treatment of the complications is a
separate matter for discussion due to a great diversity
of available approaches. The choice of the approach is
determined by the method prevalence and the individual
experience of the surgeon and the hospital. Timely com-
prehensive approach in treatment of complications and
during rehabilitation is the key to minimizing the conse-
quences for the patient.

REFERENCES

1. Pernar CH, Ebot EM, Wilson KM, Mucci LA. The epidemiology
of prostate cancer. Cold Spring Harb Perspect Med. 2018;8(12):
a030361. doi: 10.1101/cshperspect.a030361

2. Kaprina AD, Starinsky BB, Petrova GV, editors. Malignant neo-
plasms in Russia in 2017 (morbidity and mortality). Moscow;
P.A. Herzen Moscow Research Institute of Oncology; 2018. 250 p.
(In Russ.)

3. Schuessler WW, Schulam PG, Clayman RV, Kavoussi LR. Laparo-
scopic radical prostatectomy: initial short-term experience. Urology.
1997;50(6):854-857. doi: 10.1016/S0090-4295(97)00543-8

4. Binder J, Kramer W. Robotically-assisted laparo-
scopic radical prostatectomy. BJU Int. 2001;87(4):408-410.
doi: 10.1046/}.1464-410x.2001.00115.x

Vol. 14(3) 2024

DOl https://doi.org/10.17816/uroved635161

Urology reports (St. Petersburg)

ADDITIONAL INFO

Authors’ contribution. All authors made a substantial contri-
bution to the conception of the study, acquisition, analysis, inter-
pretation of data for the work, drafting and revising the article, final
approval of the version to be published and agree to be accountable
for all aspects of the study. Personal contribution of each author:
0.A. Isaev — search and analysis of literary data, writing the text
of the manuscript; P.S. Kyzlasov — concept and design of the
study, analysis of literary data, editing the text of the manuscript;
V.P. Sergeev, E.E. Gallyamov, D.Il. Volodin, A.A. Korobov,
E.V. Pomeshkin — search and analysis of literary data, editing
the text of the manuscript; I.V. Kuzmin — analysis of literary data,
editing the text of the manuscript.

Funding source. This study was not supported by any external
sources of funding.

Competing interests. The authors declare that they have no
competing interests

AOMO/THUTENbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHBIA BKAL,
B pa3paboTKy KOHLEeNnuuu, NpoBefeHMe WUCCRefoBaHUs W Moa-
FOTOBKY CTaTbW, MPOYAM 1 0f06punn duHanbHy0 BEpcUio nepes,
nybnukaumen. JnuHblii BKnag Kaxgoro astopa: 0.A. Wcaes —
cbop 1 aHanM3 LaHHbIX NMTEPaTypbl, HAaNUCaHWEe TEKCTa PYKOMUCH;
M.C. Kbi3nacoB — KOHLUENUMS UCCNefoBaHus, aHanu3 AaHHbIX
nuTepaTypbl, peAakTMpoBaHue Tekcta pykonucu; B.IN. Ceprees,
3.3. Tannsmos, [.W. BonoauH, A.A. Kopobos, E.B. MoMelukuH —
cbop v aHanu3 AaHHbIX NMTEpaTypbl, pefaKTUPOBaHUe TEKCTa py-
Konuew; U.B. Ky3bMUH — aHanu3 faHHbIX 1UTepaTypsl, pefaKTu-
poBaHMWe TEKCTa PYKOMUCHK.

WUcTouHuk dmHaHcupoBaHus. ABTopbl 3asBNAOT 06 0TCYT-
CTBMM BHELUHEro GUHaHCMpPOBaHWUS NPW NPOBEAEHUM UCCNefo-
BaHus.

KoHdnukT uHTepecoB. ABTOpbI AEKNApUpPYIT OTCYTCTBUE
SBHbIX W MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnnKaLmeii HacTosLLe CTaTby.

5. Martinez-Holguin E, Herranz-Amo F, Herndndez-Cavieres J, et al.
Laparoscopic radical prostatectomy compared to open radical pros-
tatectomy: Comparison between surgical time, complications and
length of hospital stay. Actas Urol Esp (Engl Ed). 2020;44(1):41-48.
doi: 10.1016/j.acuro.2019.06.008

6. Sujenthiran A, Nossiter J, Parry M, et al. National cohort study
comparing severe medium-term urinary complications after robot-
assisted vs laparoscopic vs retropubic open radical prostatectomy.
BJU Int. 2018;121(3):445-452. doi: 10.1111/bju.14054

7. Ryabov MA, Byadretdinov IS, Kotov SV. Robot-assisted
and laparoscopic radical prostatectomy learning curve. Experi-
mental and Clinical Urology. 2021;14(4):37-43. EDN: THLXDC
doi: 10.29188/2222-8543-2021-14-4-37-43

355


https://doi.org/10.1101/cshperspect.a030361
https://doi.org/10.1016/S0090-4295(97)00543-8
https://doi.org/10.1046/j.1464-410x.2001.00115.x
https://doi.org/10.1016/j.acuro.2019.06.008
https://doi.org/10.1111/bju.14054
https://elibrary.ru/thlxdc
https://doi.org/10.29188/2222-8543-2021-14-4-37-43

356

OB30PHI JUTEPATYPHI

8. Hasson HM. A modified instrument and method for
laparoscopy. Am J Obstet Gynecol. 1971;110(6):886—887.
doi: 10.1016/0002-9378(71)90593-x

9. Hasson HM. Open laparoscopy vs. closed laparoscopy: a com-
parison of complication rates. Adv Plan Parent. 1978;13(3—4):41-50.
10. Schafer M, Lauper M, Krahenbihl L. Trocar and Veress needle
injuries during laparoscopy. Surg Endosc. 2001;15(3):275-280.
doi: 10.1007/s004640000337

11. Catarci M, Carlini M, Gentileschi P, Santoro E. Major and mi-
nor injuries during the creation of pneumoperitoneum. A multi-
center study on 12,919 cases. Surg Endosc. 2001;15(6):566-569.
doi: 10.1007/s004640000381

12. Stolzenburg J-U, Rabenalt R, Do M, et al. Complications of
endoscopic extraperitoneal radical prostatectomy (EERPE): pre-
vention and management. World J Urol. 2006;24(6):668-675.
doi: 10.1007/s00345-006-0133-8

13. Haeuser L, Reese SW, Paciotti M, et al. surgical complications
requiring intervention in open versus minimally invasive radical pros-
tatectomy. Urol Int. 2022;106(1):51-55. doi: 10.1159/000515618

14. Novara G, FicarraV, Rosen RC, et al. Systematic review and
meta-analysis of perioperative outcomes and complications after
robot-assisted radical prostatectomy. Eur Urol. 2012;62(3):431-452.
doi: 10.1016/j.eurur0.2012.05.044

15. Ploussard G, Briganti A, de la Taille A, et al. Pelvic lymph node
dissection during robot-assisted radical prostatectomy: efficacy, limi-
tations, and complications — a systematic review of the literature.
Eur Urol. 2014;65(1):7-16. doi: 10.1016/j.eururo.2013.03.057

16. Fossati N, Willemse P-PM, Van den Broeck T, et al. The benefits
and harms of different extents of lymph node dissection during radi-
cal prostatectomy for prostate cancer: A systematic review. Eur Urol.
2017;72(1):84-109. doi: 10.1016/j.eururo.2016.12.003

17. Davis JW, Shah JB, Achim M. Robot-assisted extended pel-
vic lymph node dissection (PLND) at the time of radical prosta-
tectomy (RP): a video-based illustration of technique, results, and
unmet patient selection needs. BJU Int. 2011;108(6b):993-998.
doi: 10.1111/j.1464-410X.2011.10454.x

18. Lestingi JFP, Guglielmetti GB, Trinh Q-D, et al. Extended versus
limited pelvic lymph node dissection during radical prostatectomy
for intermediate- and high-risk prostate cancer: early oncological
outcomes from a randomized phase 3 trial. Eur Urol. 2021;79(5):
595-604. doi: 10.1016/j.eururo.2020.11.040

19. Touijer KA, Sjoberg DD, Benfante N, et al. Limited ver-
sus extended pelvic lymph node dissection for prostate cancer:
A randomized clinical trial. Eur Urol Oncol. 2021;4(4):532-539.
doi: 10.1016/j.eu0.2021.03.006

20. Jhaveri JK, Penna FJ, Diaz-Insua M, et al. Ureteral injuries
sustained during robot-assisted radical prostatectomy. J Endourol.
2014;28(3):318-324. doi: 10.1089/end.2013.0564

21. Gozen AS, Aktoz T, Akin Y, et al. Is it possible to draw a risk
map for obturator nerve injury during pelvic lymph node dis-
section? The heilbronn experience and a review of the litera-
ture. J Laparoendosc Adv Surg Tech A. 2015;25(10):826-832.
doi: 10.1089/1ap.2015.0190

22. Rassweiler J, Hruza M, Teber D, Su L-M. Laparoscopic and robo-
tic assisted radical prostatectomy — critical analysis of the results.
Eur Urol. 2006;49(4):612—624. doi: 10.1016/j.eururo.2005.12.054

Tom 14,Ne3, 2024

BOI: https://doi.org/10.17816/uroved635161

ypOﬂOH/M@CRME‘ BEJOMOCTH

23. La Riva A, Sayegh AS, Perez LC, et al. Obturator nerve injury
in robotic pelvic surgery: scenarios and management strategies.
Eur Urol. 2023;83(4):361-368. doi: 10.1016/j.eururo.2022.12.034

24, Froehner M, Novotny V, Koch R, et al. Perioperative complications
after radical prostatectomy: open versus robot-assisted laparoscopic
approach. Urol Int. 2013;90(3):312-315. doi: 10.1159/000345323

25. Murphy DG, Bjartell A, FicarraV, et al. Downsides of
robot-assisted laparoscopic radical prostatectomy: limi-
tations and complications. Eur Urol. 2010;57(5):735-746.
doi: 10.1016/j.eururo.2009.12.021

26. Lei Y, Alemozaffar M, Williams SB, et al. Athermal division
and selective suture ligation of the dorsal vein complex dur-
ing robot-assisted laparoscopic radical prostatectomy: descrip-
tion of technique and outcomes. Eur Urol. 2011;59(2):235-243.
doi: 10.1016/j.eururo.2010.08.043

27. Li H, Liu C, Zhang H, et al. The use of unidirectional barbed
suture for urethrovesical anastomosis during robot-assisted
radical prostatectomy: A systematic review and meta-anal-
ysis of efficacy and safety. PLoS One. 2015;10(7):e0131167.
doi: 10.1371/journal.pone.0131167

28. Kowalewski KF, Tapking C, Hetjens S, et al. Interrupted versus
continuous suturing for vesicourethral anastomosis during radical
prostatectomy: A systematic review and meta-analysis. Eur Urol
Focus. 2019;5(6):980-991. doi: 10.1016/j.euf.2018.05.009

29. Matsuyama H, Matsumoto H, Nagao K, et al. Running suture
versus interrupted suture for vesicourethral anastomosis in ret-
ropubic radical prostatectomy: a randomized study. Int J Urol.
2015;22(3):271-277. doi: 10.1111/iju.12667

30. Al-Shukri SK, Nevirovich ES, Kuzmin IV, Boriskin AG.
Early and late complications of radical prostatectomy. Urol-
ogy reports (St. Petersburg). 2012;2(2):10-14. EDN: PZHTET
doi: 10.17816/uroved?2210-14

31. Pompe RS, Beyer B, Haese A, et al. Postoperative complica-
tions of contemporary open and robot-assisted laparoscopic radi-
cal prostatectomy using standardised reporting systems. BJU Int.
2018;122(5):801-807. doi: 10.1111/bju.14369

32. Tillier C, van Muilekom HAM, Bloos-van der Hulst J, et al. Vesi-
co-urethral anastomosis (VUA) evaluation of short- and long-term
outcome after robot-assisted laparoscopic radical prostatectomy
(RARP): selective cystogram to improve outcome. J Robot Surg.
2017;11(4):41-446. doi: 10.1007/511701-017-0677-1

33. Motterle G, Morlacco A, Zanovello N, et al. Surgical strategies
for lymphacele prevention in minimally invasive radical prostatec-
tomy and lymph node dissection: A systematic review. J Endourol.
2020;34(2):113-120. doi: 10.1089/end.2019.0716

34. Cacciamani GE, Maas M, Nassiri N, et al. Impact of pelvic lymph
node dissection and its extent on perioperative morbidity in patients
undergoing radical prostatectomy for prostate cancer: A compre-
hensive systematic review and meta-analysis. Eur Urol Oncol.
2021;4(2):134-149. doi: 10.1016/}.eu0.2021.02.00

35. Tsaur |, Thomas C. Risk factors, complications and management
of lymphocele formation after radical prostatectomy: A mini-review.
Int J Urol. 2019;26(7):711=716. doi: 10.1111/iju.13964



https://doi.org/10.1016/0002-9378(71)90593-x
https://doi.org/10.1007/s004640000337
https://doi.org/10.1007/s004640000381
https://doi.org/10.1007/s00345-006-0133-8
https://doi.org/10.1159/000515618
https://doi.org/10.1016/j.eururo.2012.05.044
https://doi.org/10.1016/j.eururo.2013.03.057
https://doi.org/10.1016/j.eururo.2016.12.003
https://doi.org/10.1111/j.1464-410X.2011.10454.x
https://doi.org/10.1016/j.eururo.2020.11.040
https://doi.org/10.1016/j.euo.2021.03.006
https://doi.org/10.1089/end.2013.0564
https://doi.org/10.1089/lap.2015.0190
https://doi.org/10.1016/j.eururo.2005.12.054
https://doi.org/10.1016/j.eururo.2022.12.034
https://doi.org/10.1159/000345323
https://doi.org/10.1016/j.eururo.2009.12.021
https://doi.org/10.1016/j.eururo.2010.08.043
https://doi.org/10.1371/journal.pone.0131167
https://doi.org/10.1016/j.euf.2018.05.009
https://doi.org/10.1111/iju.12667
https://elibrary.ru/pzhtet
https://doi.org/10.17816/uroved2210-14
https://doi.org/10.1111/bju.14369
https://doi.org/10.1007/s11701-017-0677-1
https://doi.org/10.1089/end.2019.0716
https://doi.org/10.1016/j.euo.2021.02.00
https://doi.org/10.1111/iju.13964

REVIEWS

CMUCOK JIUTEPATYPbI

1. Pernar CH., Ebot EM., Wilson KM., Mucci L.A. The epidemiology
of prostate cancer // Cold Spring Harb Perspect Med. 2018. Vol. 8,
N 12.1D a030361. doi: 10.1101/cshperspect.a030361

2. 3nokadyectBeHHble HOBoobpa3oBaHus B Poccum B 2017 ropy (3a-
boneBaeMocTb 1 cMepTHOCTb) / noa ped. AJl. Kanpuna, B.B. Crapus-
cKoro, I".B. Metposo. Mocksa: MHVOW um. I.A. TepueHa, 2018. 250 c.
3. Schuessler WW., Schulam P.G., Clayman R.V., Ka-
voussi L.R. Laparoscopic radical prostatectomy: initial short-
term experience // Urology. 1997. Vol. 50, N 6. P. 854-857.
doi: 10.1016/S0090-4295(97)00543-8

4. Binder J., Kramer W. Robotically-assisted laparoscopic radi-
cal prostatectomy // BJU Int. 2001. Vol. 87, N 4. P. 408-410.
doi: 10.1046/}.1464-410x.2001.00115.x

5. Martinez-Holguin E., Herranz-Amo F., Hernandez-Cavieres J.,
et al. Laparoscopic radical prostatectomy compared to open radical
prostatectomy: Comparison between surgical time, complications
and length of hospital stay // Actas Urol Esp (Engl Ed). 2020. Vol. 44,
N 1. P. 41-48. doi: 10.1016/j.acuro.2019.06.008

6. Sujenthiran A, Nossiter J., Parry M., et al. National cohort study
comparing severe medium-term urinary complications after robot-
assisted vs laparoscopic vs retropubic open radical prostatectomy //
BJU Int. 2018. Vol. 121, N 3. P. 445-452. doi: 10.1111/bju.14054

7. Pabos M.A., bagperamHos W.LU., Kotoe C.B. KpuBas ob-
YYEHWS 1anapoCKOMMYecKoM M poboT-acCMCTUPOBAHHOM pa-
OVKanbHOM MpOCTaTaKTOMUKM // 3KCMepuMeHTanbHas M Kiu-
Hudeckas yponorus. 2021, T. 14, N° 4. C. 37-43. EDN: THLXDC
doi: 10.29188/2222-8543-2021-14-4-37-43

8. Hasson HM. A modified instrument and method for laparos-
copy // Am J Obstet Gynecol. 1971. Vol. 110, N 6. P. 886-887.
doi: 10.1016/0002-9378(71)90593-x

9. Hasson H.M. Open laparoscopy vs. closed laparoscopy: a com-
parison of complication rates // Adv Plan Parent. 1978. Vol. 13,
N 3-4. P. 41-50.

10. Schafer M., Lauper M., Krahenbiihl L. Trocar and Veress nee-
dle injuries during laparoscopy // Surg Endosc. 2001. Vol. 15, N 3.
P. 275-280. doi: 10.1007/s004640000337

11. Catarci M., Carlini M., Gentileschi P., Santoro E. Major and mi-
nor injuries during the creation of pneumoperitoneum. A multi-
center study on 12,919 cases // Surg Endosc. 2001. Vol. 15, N 6.
P. 566-569. doi: 10.1007/s004640000381

12. Stolzenburg J.-U., Rabenalt R., Do M., et al. Complications of en-
doscopic extraperitoneal radical prostatectomy (EERPE): prevention
and management // World J Urol. 2006. Vol. 24, N 6. P. 668-675.
doi: 10.1007/s00345-006-0133-8

13. Haeuser L., Reese S.W., Paciotti M., et al. surgical complica-
tions requiring intervention in open versus minimally invasive
radical prostatectomy // Urol Int. 2022. Vol. 106, N 1. P. 51-55.
doi: 10.1159/000515618

14. Novara G., Ficarra V., Rosen R.C,, et al. Systematic review and
meta-analysis of perioperative outcomes and complications after
robot-assisted radical prostatectomy // Eur Urol. 2012. Vol. 62, N 3.
P. 431-452. doi: 10.1016/j.eurur0.2012.05.044

15. Ploussard G., Briganti A., de la Taille A, et al. Pelvic lymph node
dissection during robot-assisted radical prostatectomy: efficacy, limi-
tations, and complications — a systematic review of the literature //
Eur Urol. 2014. Vol. 65, N 1. P. 7-16. doi: 10.1016/j.eururo.2013.03.057

Vol. 14(3) 2024

DOl https://doi.org/10.17816/uroved635161

Urology reports (St. Petersburg)

16. Fossati N., Willemse P.-P.M., Van den Broeck T., et al. The ben-
efits and harms of different extents of lymph node dissection during
radical prostatectomy for prostate cancer: A systematic review // Eur
Urol. 2017. Vol. 72, N 1. P. 84-109. doi: 10.1016/j.eururo.2016.12.003
17. Davis JW., Shah J.B., Achim M. Robot-assisted extended pelvic
lymph node dissection (PLND) at the time of radical prostatecto-
my (RP): a video-based illustration of technique, results, and unmet
patient selection needs // BJU Int. 2011. Vol. 108, N 6b. P. 993-998.
doi: 10.1111/}.1464-410X.2011.10454.x

18. Lestingi J.F.P., Guglielmetti G.B., Trinh Q.-D., et al. Extended
versus limited pelvic lymph node dissection during radical prosta-
tectomy for intermediate- and high-risk prostate cancer: early onco-
logical outcomes from a randomized phase 3 trial // Eur Urol. 2021.
Vol. 79, N 5. P. 595-604. doi: 10.1016/j.eururo.2020.11.040

19. Touijer K.A,, Sjoberg D.D., Benfante N, et al. Limited versus ex-
tended pelvic lymph node dissection for prostate cancer: A random-
ized clinical trial // Eur Urol Oncol. 2021. Vol. 4, N 4. P. 532-539.
doi: 10.1016/j.eu0.2021.03.006

20. Jhaveri JK, Penna F.J., Diaz-Insua M., et al. Ureteral injuries
sustained during robot-assisted radical prostatectomy // J Endourol.
2014. Vol. 28, N 3. P. 318-324. doi: 10.1089/end.2013.0564

21. Gézen AS., Aktoz T, Akin Y., et al. Is it possible to draw a risk
map for obturator nerve injury during pelvic lymph node dissec-
tion? The heilbronn experience and a review of the literature //
J Laparoendosc Adv Surg Tech A. 2015. Vol. 25, N 10. P. 826-832.
doi: 10.1089/1ap.2015.0190

22. Rassweiler J., Hruza M., Teber D., Su L.-M. Laparoscopic
and robotic assisted radical prostatectomy — critical analy-
sis of the results // Eur Urol. 2006. Vol. 49, N 4. P. 612-624.
doi: 10.1016/j.eururo.2005.12.054

23. LaRiva A, Sayegh AS., Perez L.C,, et al. Obturator nerve injury in
robotic pelvic surgery: scenarios and management strategies // Eur
Urol. 2023. Vol. 83, N 4. P. 361-368. doi: 10.1016/j.eururo.2022.12.034
24, Froehner M., Novotny V., Koch R, et al. Perioperative compli-
cations after radical prostatectomy: open versus robot-assisted
laparoscopic approach // Urol Int. 2013. Vol. 90, N 3. P. 312-315.
doi: 10.1159/000345323

25. Murphy D.G., Bjartell A, Ficarra V., et al. Downsides of ro-
bot-assisted laparoscopic radical prostatectomy: limitations
and complications // Eur Urol. 2010. Vol. 57, N 5. P. 735-746.
doi: 10.1016/j.eururo.2009.12.021

26. Lei Y., Alemozaffar M., Williams S.B., et al. Athermal division
and selective suture ligation of the dorsal vein complex during
robot-assisted laparoscopic radical prostatectomy: description of
technique and outcomes // Eur Urol. 2011. Vol. 59, N 2. P. 235-243.
doi: 10.1016/j.eururo.2010.08.043

27. LiH, LiuC, Zhang H,, et al. The use of unidirectional barbed suture for
urethrovesical anastomosis during robot-assisted radical prostatectomy:
A systematic review and meta-analysis of efficacy and safety // PLoS
One. 2015. Vol. 10, N 7. ID e0131167. doi: 10.1371/journal.pone.0131167
28. Kowalewski K.F., Tapking C., Hetjens S., et al. Interrupted versus
continuous suturing for vesicourethral anastomosis during radical
prostatectomy: A systematic review and meta-analysis // Eur Urol
Focus. 2019. Vol. 5, N 6. P. 980-991. doi: 10.1016/j.euf.2018.05.009
29. Matsuyama H., Matsumoto H., Nagao K., et al. Running suture
versus interrupted suture for vesicourethral anastomosis in retro-

357


https://doi.org/10.1101/cshperspect.a030361
https://doi.org/10.1016/S0090-4295(97)00543-8
https://doi.org/10.1046/j.1464-410x.2001.00115.x
https://doi.org/10.1016/j.acuro.2019.06.008
https://doi.org/10.1111/bju.14054
https://elibrary.ru/thlxdc
https://doi.org/10.29188/2222-8543-2021-14-4-37-43
https://doi.org/10.1016/0002-9378(71)90593-x
https://doi.org/10.1007/s004640000337
https://doi.org/10.1007/s004640000381
https://doi.org/10.1007/s00345-006-0133-8
https://doi.org/10.1159/000515618
https://doi.org/10.1016/j.eururo.2012.05.044
https://doi.org/10.1016/j.eururo.2013.03.057
https://doi.org/10.1016/j.eururo.2016.12.003
https://doi.org/10.1111/j.1464-410X.2011.10454.x
https://doi.org/10.1016/j.eururo.2020.11.040
https://doi.org/10.1016/j.euo.2021.03.006
https://doi.org/10.1089/end.2013.0564
https://doi.org/10.1089/lap.2015.0190
https://doi.org/10.1016/j.eururo.2005.12.054
https://doi.org/10.1016/j.eururo.2022.12.034
https://doi.org/10.1159/000345323
https://doi.org/10.1016/j.eururo.2009.12.021
https://doi.org/10.1016/j.eururo.2010.08.043
https://doi.org/10.1371/journal.pone.0131167
https://doi.org/10.1016/j.euf.2018.05.009

358

OB30PHI JUTEPATYPHI

pubic radical prostatectomy: a randomized study // Int J Urol. 2015.
Vol. 22, N 3. P. 271-277. doi: 10.1111/iju.12667

30. Anb-LUykpn CX., HeBmposud E.C., Kyssmun U.B., BopuckuH AT
PaHHMe 1 NO3AHWE OCNOXHEHWS pafMKanbHOM npocTaTakToMun //
Yponoruyeckue BegomocTit. 2012, T. 2, N2 2. C. 10-14. EDN: PZHTET
doi: 10.17816/uroved2210-14

31. Pompe R.S., Beyer B., Haese A, et al. Postoperative complica-
tions of contemporary open and robot-assisted laparoscopic radi-
cal prostatectomy using standardised reporting systems // BJU Int.
2018. Vol. 122, N 5. P. 801-807. doi: 10.1111/bju.14369

32. Tillier C., van Muilekom H.AM., Bloos-van der Hulst J., et al.
Vesico-urethral anastomosis (VUA) evaluation of short- and long-
term outcome after robot-assisted laparoscopic radical prostatecto-
my (RARP): selective cystogram to improve outcome // J Robot Surg.
2017.Vol. 11, N 4. P. 441-446. doi: 10.1007/s11701-017-0677-1

AUTHORS' INFO

*Osman A. Isaev, MD; address: 23 Marshala Novikova st.,
Moscow, 123098, Russia; ORCID: 0009-0004-3910-9430;
e-mail: iosman97@mail.ru

Pavel S. Kyzlasov, MD, Dr. Sci. (Medicine), Professor;
ORCID: 0000-0003-1050-6198; eLibrary SPIN: 6806-7913;
e-mail: dr.kyzlasov@mail.ru

Vladimir P. Sergeyev, MD; ORCID: 0000-0002-0193-4054;
eLibrary SPIN: 6616-1642; e-mail: garivas@yandex.ru

Eduard E. Gallyamov, MD; e-mail: eduardg@mail.ru
Denis . Volodin, MD; e-mail: volodin_666@mail.ru

Alexey A. Korobov, MD; ORCID: 0000-0001-8796-0183;
e-mail: corobov97@yandex.ru

Evgeny V. Pomeshkin, MD, Cand. Sci. (Medicine);
ORCID: 0000-0002-5612-1878; eLibrary SPIN: 5661-1947,
e-mail: pomeshkin@mail.ru

Igor V. Kuzmin, MD, Dr. Sci. (Medicine), Professor;
ORCID: 0000-0002-7724-7832; eLibrary SPIN: 2684-4070;
e-mail: kuzminigor@mail.ru

* Corresponding author / ABTOp, 0TBETCTBEHHBI 33 NEPEnUCKy

Tom 14,Ne3, 2024

BOI: https://doi.org/10.17816/uroved635161

ypOﬂOH/M@CRME‘ BEJOMOCTH

33. Motterle G., Morlacco A., Zanovello N. et al. Surgi-
cal strategies for lymphocele prevention in minimally inva-
sive radical prostatectomy and lymph node dissection: A sys-
tematic review // J Endourol. 2020. Vol. 34, N 2. P. 113-120.
doi: 10.1089/end.2019.0716

34. Cacciamani G.E., Maas M., Nassiri N., et al. Impact of pelvic
lymph node dissection and its extent on perioperative morbidity
in patients undergoing radical prostatectomy for prostate cancer:
A" comprehensive systematic review and meta-analy-
sis // Eur Urol Oncol. 2021. Vol. 4, N 2. P. 134-149.
doi: 10.1016/j.eu0.2021.02.001

35. Tsaur I, Thomas C. Risk factors, complications and man-
agement of lymphocele formation after radical prostatectomy:
A mini-review // Int J Urol. 2019. Vol. 26, N 7. P. 711-716.
doi: 10.1111/iju.13964

0b ABTOPAX

*OcMaH AsamatoBuy Wcaes; agpec: Poccus, 123098, Mockaa,
yn. MapLuana Hoswkoga, A. 23; ORCID: 0009-0004-3910-9430;
e-mail: iosman97@mail.ru

Nasen Cepreesny Kbianacos, 4-p Mef. HayK, npodeccop;
ORCID: 0000-0003-1050-6198; eLibrary SPIN: 6806-7913;
e-mail: dr.kyzlasov®mail.ru

Bnaaumup Metposuy Ceprees; ORCID: 0000-0002-0193-4054;
eLibrary SPIN: 6616-1642; e-mail: garivas@yandex.ru

Jayapp Iayapaosuy MannsaMoB; e-mail: eduardg@mail.ru
Denuc Uropesny Bonoguh; e-mail: volodin_666@mail.ru

Anekcelt Anekcanapoeuy Kopo6og; ORCID: 0000-0001-8796-0183;
e-mail: corobov97@yandex.ru

EBrenuin Bnagumumposuuy MoMewKuH, KaHa. Mef. HayK;
ORCID: 0000-0002-5612-1878; eLibrary SPIN: 5661-1947;
e-mail: pomeshkin@mail.ru

Uropb BanentuHosuy KyseMuH, 1-p Mefl. HayK, npodeccop;
ORCID: 0000-0002-7724-7832; eLibrary SPIN: 2684-4070;
e-mail: kuzminigor@mail.ru



https://orcid.org/0009-0004-3910-9430
mailto:iosman97@mail.ru
https://orcid.org/0009-0004-3910-9430
mailto:iosman97@mail.ru
https://orcid.org/0000-0003-1050-6198
https://www.elibrary.ru/author_profile.asp?spin=6806-7913
mailto:dr.kyzlasov@mail.ru
https://orcid.org/0000-0003-1050-6198
https://www.elibrary.ru/author_profile.asp?spin=6806-7913
mailto:dr.kyzlasov@mail.ru
https://orcid.org/0000-0002-0193-4054
https://www.elibrary.ru/author_profile.asp?spin=6616-1642
mailto:garivas@yandex.ru
https://orcid.org/0000-0002-0193-4054
https://www.elibrary.ru/author_profile.asp?spin=6616-1642
mailto:garivas@yandex.ru
mailto:eduardg@mail.ru
mailto:eduardg@mail.ru
mailto:volodin_666@mail.ru
mailto:volodin_666@mail.ru
https://orcid.org/0000-0001-8796-0183
mailto:corobov97@yandex.ru
https://orcid.org/0000-0001-8796-0183
mailto:corobov97@yandex.ru
https://orcid.org/0000-0002-5612-1878
https://www.elibrary.ru/author_profile.asp?spin=5661-1947
mailto:pomeshkin@mail.ru
https://orcid.org/0000-0002-5612-1878
https://www.elibrary.ru/author_profile.asp?spin=5661-1947
mailto:pomeshkin@mail.ru
https://orcid.org/0000-0002-7724-7832
https://www.elibrary.ru/author_profile.asp?spin=2684-4070
mailto:kuzminigor@mail.ru
https://orcid.org/0000-0002-7724-7832
https://www.elibrary.ru/author_profile.asp?spin=2684-4070
mailto:kuzminigor@mail.ru
https://doi.org/10.1111/iju.12667
https://elibrary.ru/pzhtet
https://doi.org/10.17816/uroved2210-14
https://doi.org/10.1111/bju.14369
https://doi.org/10.1007/s11701-017-0677-1
https://doi.org/10.1089/end.2019.0716
https://doi.org/10.1016/j.euo.2021.02.001
https://doi.org/10.1111/iju.13964

	Intra- and early postoperative complications of laparoscopic and robot-assisted radical prostatectomy

	Abstract

	To cite this article



	Интра- и ранние послеоперационные осложнения лапароскопической и робот-ассистированной радикальной простатэктомии

	Аннотация

	Как цитировать


	Introduction

	Intraoperative complications

	Early postoperative complications

	Conclusion

	Additional info

	Дополнительная информация

	References

	Список литературы

	Authors' Info

	Об авторах



