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ABSTRACT

Relevance: Laparoscopic surgery supplies many benefits due to lower postoperative sequelae. Laparoscopic radical prostatectomy
has become a first-line treatment for patients with localized prostate cancer worldwide.

The aim was to compare outcomes after traditional laparoscopic extraperitoneal radical prostatectomy with modified laparoscopic
extraperitoneal radical prostatectomy (MLERPE).

Methods: All information about patient treatment for this historical cohort study was obtained from the “Electronic In-patient Registry” of
the Republic of Kazakhstan. The study included case records of 94 patients who underwent laparoscopic extraperitoneal radical prostatectomy
from 2017 to 2021. Of them, 45 underwent a modified laparoscopic prostatectomy, and 49 — a traditional laparoscopic prostatectomy. Data
are presented as the means y standard deviation or as frequencies and percentages. Pearson’s Chi-square was used for qualitative data. T-test
and Mann-Whitney U test were used to compare the means of the two groups. The statistical significance level was 0.05.

Results: We revealed significant differences between the laboratory parameters of both groups after surgery. The mean difference in
hemoglobin level between the two groups was 14.04, the mean difference in erythrocyte level was 0.69, the mean difference in leukocyte
level was 1.26, and the mean difference in ESR level was 2.01. All differences were statistically significant (p=0.000). We found a statistical

difference in the duration of operation and hospital stay between the two groups (p=0.000).
Conclusion: The modified laparoscopic technique avoids adverse worse outcomes such as bleeding, pneumoperitoneum, and
decreasing oxygen saturation. This technique is also beneficial in the early postoperative period for excluding peritonitis, and the late

postoperative period avoids adhesive processes.
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Introduction: Laparoscopy is a method of examining
the peritoneal cavity and its contents by opening the ab-
dominal cavity and obtaining its image using a lighted tele-
scope. Laparoscopic surgery lowers postoperative sequelae
and is a more suitable surgical procedure than traditional
prostatectomy. In addition, better visualization of the op-
erative site improves the quality of surgery due to optical
enlargement and the maneuverability of the laparoscope,
which provides a previously unobtainable anatomical view.

Laparoscopic radical prostatectomy was first execut-
ed in 1991 by Schuessler et al. [1]. Then an initial series with
nine cases was published in 1997 [2]. However, the authors
concluded that ‘laparoscopic is not an efficacious surgical
alternative to open prostatectomy for malignancy.’ Since
then, laparoscopy has undergone many modifications. Guil-
lonneau and Vallancien described an LPR Montsouris tech-
nique that allowed surgery in less than three hours [3]. The
new decision was implemented to avoid complications as-
sociated with the transperitoneal route [4, 5]. Preperitone-
al access proposed by Raboy and colleagues [6] was used
and justified in a series of 42 cases by Bollens and co-work-
ersin 2001 [7].

Comparing laparoscopic techniques and open proce-
dures supplied more benefits for laparoscopic procedures
due to diminishing postoperative hospital stay, quick re-
turn to physical activity, and through advanced optical sys-
tems, better vision of the operative field [8]. For patients

with localized prostate cancer, laparoscopic radical pros-
tatectomy is the best treatment method [9]. Laparoscop-
ic radical prostatectomy has become a first-line treatment
for patients with localized prostate cancer worldwide.

The study aimed to compare outcomes after tradi-
tional laparoscopic extraperitoneal radical prostatectomy
with modified laparoscopic extraperitoneal radical prosta-
tectomy (MLERPE).

Materials and Methods: This historical cohort study
involved case reports of 94 patients with prostate cancer
who underwent laparoscopic extraperitoneal radical pros-
tatectomy surgery at the East Kazakhstan region multi-pro-
file Center of Oncology and Surgery in Oskemen, the Cen-
ter of Nuclear Medicine and Oncology in Semey, and the
Kazakh Institute of Oncology and Radiology in Almaty be-
tween 2017 and 2021. Of them, 45 underwent MLERPE,
and 49 patients with traditional laparoscopic extraperito-
neal radical prostatectomy (TLERPE). We compared clinical
outcomes such as blood count, duration of operation, and
hospital stay after TLERPE and MLERPE.

All information about patient treatment was obtained
from the electronic patient registry — an information sys-
tem entitled “Electronic In-patient Registry” (EIPR) that
comprises health records of all patients hospitalized at
healthcare facilities in Kazakhstan. Approval from the Eth-
ical Committee of Semey Medical University (Semey, Ka-
zakhstan) was obtained (Protocol N22, October 18, 2019).
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The MLERPE technique received patent protection in
the RK on December 31, 2021, under patent no. 35437,
“Method for preparing the operating place for extraperito-
neal endoscopic treatment tumors of the prostate gland.”

The choice of statistical criteria for data analysis depend-
ed on the type of analyzed variables. We used descriptive
statistics to analyze the data. Pearson’s Chi-square was used
for qualitative data. Data are presented as the means + stan-
dard deviation or as frequencies and percentages. If the test
statistic followed a normal distribution, we used Student'’s
T-Test to compare the means of two independent groups.

Table 1 - Patient characteristics

If the test statistic did not follow a normal distribution, we
used the Mann-Whitney U test to compare the means of
the two groups. The statistical significance was 0.05. Analy-
ses were performed using IBM SPSS Statistics for Windows,
Version 20.0 (SSMU Semey city).

By nationality, 40,4% of patients were Kazakh, 50,0%
were Russians, and other nationalities composed 9,6%.
The average age of patients was 68.7 (+3.93) years, and
most patients had the IlIB stage disease. The two groups
had no statistical difference in age or disease stage. The
main characteristics of patients are presented in Table 1.

Characteristics MLERPE TLERPE All

Age (yr.), mean (SD) 68.6 (3.97) 68.7 (3.94) 68.7 (3.94)
Nationality, n (%)
Kazakh 17 (37.8%) 21 (42.9%) 38 (40.4%)
Russian 23 (51.1%) 24 (49.0%) 47 (50.0%)
Other 5(11.1%) 4 (8.2%) 9(9.6%)
Disease stage, n (%)
1A (2.2%) 1(2.0%) 2 (2.1%)
B (2.2%) 1(2.0%) 2(2.1%)
lIA 6 (13.3%) 6 (12.2%) 12 (12.8%)
IIB 10 (22.2%) 10 (20.4%) 20 (21.3%)
A 12 (26.7%) 15 (30.6%) 27 (28.7%)
B 15 (33.3%) 16 (32.7%) 31 (33.0%)

Results:

A comparison of mean clinical parameters in two groups before and after surgery is presented in Table 2.

Table 2 - Comparison of mean clinical parameters in two groups before and after surgery

Characteristics MLERPE TLERPE p-value
Duration of operation (minutes), Me (Q1; Q3) 90.0 (90.0; 107.5) 110.0 (110.0; 120) U=272.2, Z=-6.61, p=0.000
Duration of hospital stay (day), Me (Q1; Q3) 9.0 (9.0; 10.0) 11.9(11.0; 12.0) U=55.5, Z=-8.12, p=0.000
Before surgery, the mean (SD)
Hemoglobin (g/L) 137.5(11.9) 137.7 (11.3) t=-0.067, df=92, p=0.947
Erythrocytes (10'%/L) 4.98 (0.40) 4.94 (0.52) t=0.407, df=92, p=0.685
Leukocytes (10%/L) 6.11(1.11) 6.16 (1.07) t=-0.232, df=92, p=0.817
ESR (mm/H) 12.4(3.09) 13.10(3.11) t=0.993, df=92, p=0.323
After surgery, the mean (SD)
Hemoglobin (g/L) 136.3 (10.6) 123.6 (9.6) t=6.10, df=92, p=0.000
Erythrocytes (10'%/L) 491 (0.42) 4.24(0.52) t=6.80, df=92, p=0.000
Leukocytes (10°/L) 6.16 (1.09) 7.43(1.28) t=-5.19, df=92, p=0.000
ESR (mm/H) 14.2 (3.02) 17.6 (3.16) t=-5.24, df=92, p=0.000

We found a statistical difference between the two
groups in the duration of operation (p=0.000) and length
of hospital stay (p=0.000).

There is no statistical difference in mean clinical param-
eters in both groups before surgery (Table 2). However, we
noted significant differences between clinical parameters
in the two groups after surgery.

Discussion: Laparoscopic procedures in the East Ka-
zakhstan region multi-profile “Center of Oncology and
Surgery” were launched to meet the global trend in urol-
ogy, the interests and expectations of patients from lapa-
roscopy, and the increasing importance of laparoscopy in
Kazakhstan [10].

We carried out many laparoscopic operations on patients
with prostate cancer and tried to improve this technique.
A method of upgrading this procedure was proposed by
Umurzakov in his Ph.D. thesis [10]. This surgery could be rec-

ommended for prostate gland tumors. In the known method
of laparoscopic extraperitoneal radical prostatectomy, they
create a cavity between the muscles of the anterior abdomi-
nal side and the peritoneum before surgery. In the extraperi-
toneal technique, a 2 cm insection is made along the midline
1 cm below the navel. After opening the anterior leaflet of
aponeurosis and pulling the rectus abdominal muscle back-
ward, a finger dissection is performed to access the Retzius
space. Then, a dissector balloon is pasted toward the bosom,
and up to 800 ml of gas is insufflated under visual control.
After creating the working area, the balloon dissector is re-
moved, and an optical trocar is installed. Four working tro-
cars are installed in the extraperitoneal space under the op-
tics control. Trocars 1 and 2 are installed along the pararectal
line in the space of the iliac spines, 5 mm to the right and 10
mm to the left [10]. Then, a standard prostatectomy is per-
formed following an established technique [1, 6, 11].
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However, this surgery has some restrictions. Trocars in-
stalled at 40-60% injure the peritoneum, and gas is inflated
into the abdominal space. This has adverse outcomes, such
as pressure on the diaphragm. The bladder is pressed into
the area of surgical intervention, and there is a high prob-
ability of damage to the lower abdominal and iliac vessels.
Our invention solves the problem of injuring the perito-
neum, pumping gas into the abdominal space, and injur-
ing the pelvis's vessels. This technique helps avoid adverse
outcomes such as bleeding, pneumoperitoneum, and de-
creased oxygen saturation [10].

The main difference between TLERPE and MLERPE is
the placing of working trocars. Traditionally, the balloon
dissector is withdrawn after creating the working area,
an optical trocar is installed, and four working trocars are
placed extraperitoneal under the optics control. In our
technique, the balloon dissector is withdrawn after creat-
ing the work area, and four working trocars placement is
controlled by the index finger, which palpates the lower
epigastric vessels from the inside [10].

We compare hospital outcomes of both techniques.
As is seen in tables 2 and 3, the initial data of patients in
both groups was equal. Our technique allows for avoiding
bleeding, which is indirectly evidenced by clinical results.
Our method keeps lower epigastric vessels under control
from the inside. The comparison showed a significant dif-
ference between the blood parameters of both groups.

We revealed significant differences between the labora-
tory parameters of both groups after surgery. The hemoglo-
bin level in the TLERPE group visibly decreased compared
to the MLERPE group. The mean difference in hemoglobin
level between the two groups was 14.04, which was signif-
icant (p=0.000). The erythrocyte level in the TLERPE group
decreased compared to the MLERPE group. The mean differ-
ence in erythrocyte level between the two groups was 0.69,
with a significant difference (p=0.000). The leukocyte level in
the TLERPE group visibly increased compared to the MLERPE
group. The mean difference in leukocyte level between the
two groups was 1.26, which is significant (p=0.000). ESR level
in the TLERPE group visibly increased compared to the MLER-
PE group. The mean difference in ESR level between the two
groups was 2.01. It is a significant difference (p=0.000).

The TLERPE operation took longer (Me=110.0 min)
compared to MLERPE (Me=90.0 min), with U=272.2,
Z=-6.61, p=0.000. The hospital stay in the TLERPE group
was longer (Me=11.9 min) than MLERPE (Me=9.0 min),
with U=55.5, Z=-8.12, p=0.000.

Conclusion: The placement of trocars is the main differ-
ence between traditional laparoscopic and our techniques.

The traditional laparoscopic procedure suggests four work-
ing trocars placed extraperitoneal under the optics control.
We recommend installing the four working trocars under the
control of the index finger, which palpates the lower epigas-
tric vessels from the inside. Our technique avoids adverse
worse outcomes such as bleeding, pneumoperitoneum, and
decreasing oxygen saturation. Our technique is also benefi-
cial in the early postoperative period for excluding peritonitis,
and the late postoperative period avoids adhesive processes.
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Ozexminizi: Jlanapockonusnelk xupypeus. kenmezen naioa okenol. Jlanapockonusanblk XupypeusiHvly MaKcamol-onepayusoan Keuinei ackbiiy-
napobl asaiinty. Jlanapockonuaneik paoukanobl npoOCmamaKmoMus NeMHiK KonmezeH enoepinoe oKaTu3ayUualanaan npocmama oovipbl 6ap Haykac-

mapovl emoeyoin OipiHui 80ici 6010bL.
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3epmmeydin makcamot — 0ocmypii 1anaApOCKONUILIK IKCMPANEPUMOHeanb0i paouKaiobl NPOCMAmMIKMOMUAOAH OMKEH HAYKACMapodzsl one-
payusoar Ketinei Homugicenepoi Heeminoipineen 1anapoCcKONUsLIbIK IKCMPAnepumoneanboi paoukanobl NPOCMamaKMOMUIMEH CalblCmulpy 000bL.

Aoicmepi: byn mapuxu kocopmmuix 3epmmeyze HaAyKAcmapobin emoey mypaivl bapivik aknapam "CmayuoHapivl HAyKacmapobll 1eKmpoH-
OvlK mipkeniminen" anvinovl . 3epmmeyee 2017-2021 scornoap apanvi2blnoa 1anapoCKoOnUsIbIK NepumoHediboi paouKaiobl npoCcmamaKmomMusioan
omxken 94 nayuenmmiy MeOUYUHATLIK aypy mapuxel eneizinoi. Onvly iwinde 45 nayuenm mooudurayusianean 1anapockonusiblk npoCcmamKmo-
Musimern emoenoi, 49 nayuenm 0scmypii 1anapoCKONUAIbIK, NPOCMAMIKMOMUIMEH emOendi. [Jepekmep opmawia MoHOep, CIMaHOapmmsl ayblmKy
Hemece dicuinikmep men naiivizoap mypinoe ycoinwiiean. Cananvl oepekmep ywiin IHupconnwviy Xu-keaopamol Ko10anwliowl. Exi mon apacwin canvic-
mulpy yuiin cmyoenmmiy t kpumeputii, Mann-Yumnudiy U kpumepuiii Kondanwiiobl. Manwiz0eiisikmely cmamucmuxansi oeneeiti 0,05 601061

Homuoicenepi: Onepayusoan ketiinei exi monmaeol 3epmxanaiblk, KOpCemkiumepoiy opmaia MoHoepi CmamucmuKaibl Maybl30bl AiublpMaulbl-
JbIKKA ue 6010vl. Exi mon apacvinoazbl 2emoenobunHiy opmawia ausipmausiaviest 14,04 60n0el, spumpoyummepoiy opmawia avvipmautvliviasi 0,69
601061, AK KaH KIEMKALapbiHbly, opmawa atsipmautsliviest 1,26 6onel, DT)K opmawa atiipmawsiivizer 2,01 6010vl, Bapivlk aibipmauisbliblkmap
cmamucmukansiy maywizowt 6010ul (p=0,000). Exi mon apaceinoa onepayus y3aKmblablHbIH HCOHE AYPYXAHAOd 601yObiH CIAMUCIUKAIBbIK MAHbI30b]
atiipmauusiaviest anbikmanowt (p=0,000).

Kopoimuvinowi: Ixcmpanepumoneansoi 1anapockonusmbly o32epmineer 90iCi Kan Kemy, NHeeMONepUnoHeyM JcoHe OMme2iniy azaiobl Cuskmol
JHCARBIMCBI3 ACKbIHYIAPObL DON0BIpMAYea KomeKkmeceoi. biz0iy mexHuKamvl3 COMbIMEH KAMap nepumonum CUsIKmsl Onepayusioan Keiinei epme ackbi-
HYIapObl 6ONOLIPMALOb HCOHE ONePAYUSOaH Kellinei KezeHoe adze3usiibl 6010bIpMAatiobl

Tyitinoi co30ep: Kyvix acmoi 6e3iniy icikmepi, Kyblk acmol 6e3iHiy Kamepii iciel, 1anapocKonusiblK Xupypeust, nepumoHeaiboi emec npoCcmamakK-
momus, KIUHUKanulK Homudicerep, Kasaxcman.
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Axkmyansnocms: Jlanapockonuueckas xupypeus npuHecida MHO20 noaw3bl. Llenvio 1anapockonuueckoll Xupypeuu aensemcs CHUNICEHUe Noceo-
NePaYUOHHBIX 0CI0ACHeHUI. Jlanapockonuyeckas paoukanibHas nPOCmamakmoMus Cmand MemooOoM nepeoll TUHUL TeHeHUsi NAYUEHINO8 ¢ TOKANU-
308AHHBIM PAKOM NPEOCMAMENbHOU JICeNe3bl 60 MHOUX CIPAHAX MUDA.

Lenv uccnedosanusn — cpasHenue nOCIONEPAYUOHHBIX UCXO008 Y NAYUEHINOE NEPEHECUUUX MPAOUYUOHHYIO TANAPOCKONUYECKYIO dKempane-
PUMOHEATILHYIO PAOUKANLHYIO NPOCMAMIKIMOMUIO C YCOGEPULEHCTNBOBAHNOU IANAPOCKONUYECKOU IKCMPANEePUMoHeanibholl paouKkaibHou npo-
cmamaKmomuel.

Memoowi: Bcsi unghopmayus o revenuu nayueHmos 015 OGHHO20 UCMOPUYECKO20 KO2OPIMHO20 UCCIe008aHUs DbLIA U36TeYeHd U3 « DIeKmpOoH-
HO20 pe2ucmpa cCmayuoHapHwlx 6oabHbIX». B uccredosanue 6vinu exnouenst ucmopuu 6oxesnu 94 nayuenmos, nepeHecuux 1anapockonu4ecKylo
BHEOPIOWUHHYIO PAOUKANLIYIO npocmamakmomuio 3a 2017-2021 2e. U3 nux 45 6viau nposeuervt MOOUGUYUPOBAHHOU TANAPOCKONUYECKOU NPO-
cmamaxkmomueil, 49 — mpaouyuoHHoU 1anapoCcKonUYeckoll npocmamakmomuell. /[anHvle npedcmasietsl 6 6Uoe CPeOHUX 3HAUEHUL, CIAHOAPMHO-
20 OMKNOHEHUS, UMY YACIOM U NPOYEHMOB. [ KauecmeennblX OaHHbIX UCNONb306ancs Xu-keadpam [Tupcona. [lns cpasnenus cpeonux 08yx epynn
ucnonvzosanuce t-kpumepui Cmoiooenma, U-kpumepuil Manna-Yumnuu. Cmamucmuueckutl ypogens snauumocmu 61 pager 0,05.

Pesynomamor: Mol gvisigunu 0ocmosephbvle pasiuyus Medcoy 1a0opamopublmy nokazamenamu ooeux spynn nocie onepayuu. Cpeouss paznu-
ya noxkasameins 2emo2noouna mexncoy 08yms epynnamu cocmasuna 14,04, cpeouss pasnuya noxazamens spumpoyumos — 0,69, cpeonssn paznuya
nokaszamerei nelikoyumos — 1,26, cpeonss pasnuya COD — 2,01. Bece pasnuyus 6viiu cmamucmuyecku snavyumovimu (p=0,000). Bvina evisierena
CMamucmuyecKu 3Ha4uMas pasHuya OTUmenbHOCmuy onepayuu u npedvleanus 6 6onvHuye medxicoy osyms epynnamu (p=0,000).

3axnouenue: Mooughuyuposanmwiii Memoo IKCMpanepumoneaIbHoll Ianapockonuy nomo2daem uzoexicams HebIaeoNPUsIMHBIX OCIONCHEHUIL,
MAKUX Kax KposomeyeHue, NHEGMONEPUNMOHEYM U CHUICEHUE HACBIWEeHUs KUCIOpoOoM. Hawa memooduka maxaice noseonsem uzdedicams paHHux
NOCICONEPAYUOHHBIX OCTOICHEHULL, MAKUX KAK NEPUMOHUM, d 8 NO30HEM NOCICONEPAYUOHHOM NEPUOOe NO36OJIAEN U30ENCAMb CRACHHBIX NPOYECCOS.

Kniouesvie cnosa: Onyxonu npedcmamensHoll dicenessl, pax npeocmamenbHoll Jcenesbl, IanapoCKoOnU4eckds Xupypeus, GHeOpIowuHHAs Npo-
CMamaKmomus, Kiunuyeckue ucxoovl, Kasaxcman.
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