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Abstract

Introduction: Radical cystectomy combined with extended lymph node dissection is the treatment of choice for muscle-invasive blad-
der cancer and can be performed using open, laparoscopic, or robot-assisted surgical access.

Aim: To compare the outcomes of laparoscopic (LRC) and open-access (ORC) radical cystectomy in terms of surgery, oncology, func-
tional outcomes, and complications.

Materials and methods: We conducted a retrospective study of 200 patients who had all undergone cystectomy for muscle-invasive
bladder cancer within the last 4 years. All patients were divided into groups according to the surgical access: LRC in 30 patients and ORC
in 170 patients. Oncologic outcomes, expressed as perioperative complications and postoperative results, were analyzed.

Results: Overall survival rates were most significantly associated with the histological type, as well as the ‘positive’ lymph nodes and
positive resection margin. The average duration of the procedure was shorter in ORC than in LRC (245.5 min and 345.3 min, respec-
tively). Hospital stay was on average 9.18 days in LRC and 12.63 days in ORC, and this duration could vary depending on the type of
diversion. The average blood loss in LRC (250-320 ml) was lower than that in ORC (200-720 ml). The complications rate was lower with
LRC than with ORC; however, with subsequent orthotopic reconstruction, the functional results were better in ORC.

Conclusions: LRC is an alternative option to ORC, considering the fewer complications, less amount of blood loss, and greater surgical
precision, as well as shorter hospital stay. Orthotopic diversion has better functional outcomes in ORC.
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INTRODUCTION vasive bladder cancers that are unresponsive to intravesi-

cal therapy. The procedure is accompanied by significant
Radical cystectomy combined with extended lymph node  perioperative mortality due to the oncologic risk factors,
dissection, with or without subsequent orthotopic neoblad-  the complexity of the operative skills required, and the rel-
derreconstruction, hasbeen established as the gold standard  atively high incidence of postoperative complications.!!!
in the treatment of muscle-invasive and non-muscle-in-  For this reason, it is imperative to attempt to improve the
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quality of radical cystectomy procedures, focusing on the
improvement of the surgical approaches, by improving the
skills of the surgeon, the technological advances in medical
equipment, and by optimizing the anesthesia. Developing a
curative approach in the surgical treatment of bladder car-
cinoma is a medical as well as a medico-social issue, and as
such, it is critical to reintegrate radical cystectomy patients
into society as soon as possible while also improving their
quality of life. With the improvement of the laparoscopic
technique, more and more urologists around the world are
preferring the laparoscopic/robot-assisted approach, which
in many cases gives better results than the open-access sur-
gical approach.!?!

AIM

The current study aimed to compare the surgical and onco-
logic outcomes, as well as the complication rate, of laparo-
scopic radical cystectomy (LRC) versus open-access radical
cystectomy (ORC) in patients with muscle-invasive blad-
der carcinoma.

MATERIALS AND METHODS

We conducted a retrospective monocentric study of 200
patients (28 women and 172 men) who had undergone
radical cystectomy and subsequent urinary diversion for
muscle-invasive bladder cancer between 2016 and 2020.
All patients were staged as T2-T3 muscle-invasive urotheli-
al carcinoma of the bladder without any distant metastases.
We analyzed the oncologic outcomes, such as the pre- and
postoperative clinical staging, as well as the postopera-
tive outcomes associated with the type of urine derivation
chosen. The primary endpoints of this study were overall
survival and relapse-free survival rates. Two types of deri-
vation were performed - ureterocutaneostomy and orthot-
opic neobladder reconstruction.

For morphological staging (typing, depth of infiltra-
tion, histological grading, vascular and perineural inva-
sion), biopsies from the primary tumor in the transurethral
resection of the bladder (TURB), as well as surgical tissue
from the primary tumor were fixed in 10% formaldehyde
and analyzed (selection of sections at the discretion of the
pathologist). It is obligatory to also thoroughly analyze the
resection margins tissue. Lymph node dissection tissues
(minimum 9 lymph nodes) were examined on a permanent
paraffin preparations.’*!

The surgical approach chosen is determined by the set
criteria for the chosen intestinal segment, ureteral implan-
tation technique, and continence mechanism. Different
forms of urinary diversion use different-sized intestinal
segments, which can have an effect on the digestive system
after surgery. In principle, the length of the ileum used de-
termines the degree of postoperative malabsorption syn-
drome and the functional results.

Laparoscopic vs. Open Radical Cystectomy

Patients were divided into groups according to the type
of surgical access: laparoscopic radical cystectomy in 30
patients (12 women and 18 men) and open radical cystec-
tomy in 170 patients (16 women and 154 men). The urine
diversion was grouped as follows: Studer (Bern Neoblad-
der), Hautmann (Ulm Neobladder), Vesica Ileale Padovana
- V.I.P, and ureterocutaneostomy.

Clinical local staging, resp. baseline histology: T1G3
- tumor penetrating the subepithelial space: 21 patients;
T2aG2 - tumor penetrating superficially tunica muscu-
laris (inner half): 51 patients; T2aG3: 69 patients; T2bG2
- tumor penetrating deep into the tunica muscularis (outer
half): 24 patients; T2bG3: 11 patients; T3G2: 16 patients;
and T3G3: 8 patients (Fig. 1)

Our first LRC was performed in March 2010. The open
surgical approach is well known and we followed already
established procedures (Figs 2, 3, 4, 5). The LRC procedure
begins by establishing a pneumoperitoneum and placing
two 5-mm, two 10-mm trocars, and one 12-mm trocar. We
use an ultrasonic scalpel, bipolar scissors, metal clips for
tissue dissection and vessel ligation. After initial anatomy
identification, we begin by dissecting the seminal vesicles
and the posterior surface of the prostate in men. After dis-
section of the space of Retzius, we incise the pelvic fascia,
dissect the apex of the prostate and the urethra.

For pathological analysis, the lymph node dissection is
performed along the obturator, external, internal, common
iliac, presacral, para-aortic and paracaval lymph nodes.
Specimens are removed through the incision for the sub-
sequent orthotopic reconstruction. In women, the proce-
dure begins by dissection of the uterine ligaments and peri-
toneum in the cavity of Douglas. The bladder and lymph
node are removed externally through the hypogastric port
(in men) or transvaginal in women. A cruciate incision is
made through the fascia of the anterior rectus abdominis
muscle and the muscle is divided. For security, 4 support-
ing sutures are made in the fascia to fix the segment that
has already been separated. Under video control, a vascular
clamp is introduced through the stoma to grasp the Mari-
onette suture and the ends of the ureteral stents. The latter
are pulled through the stoma, avoiding the twisting of the
segment.[4]
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Figure 1. Clinical local staging.
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Figure 2. Detubularization of loop segment.

Figure 3. Drawing of the ureteral tubes through the neobladder.

Figure 4. Placement of the anastomosis sutures.
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Figure 5. Descent of the neobladder towards the urethra.

The bladder with urethra, uterus, anterior vaginal wall,
and lymph nodes are removed with a transvaginal access in
women when the derivation is completed with a uretero-
cutaneostomy. Urine drainage is performed using a lower
mini-laparotomy technique, with the left ureter transferred
from the right side under the mesenterium of the sigmoid

Laparoscopic vs. Open Radical Cystectomy

colon. Most of our experience is with the Hautmann type,
as well as the technique described by Studer et al.l") (Figs 6,
7). Before the closure of the abdominal cavity, two lateral
drains (16-18F) are placed.

Outcomes were assessed by patient demographics, pa-
thology grading at the time of the cystectomy, comorbid-
ity, operative time, conversion rate, blood loss, need for
transfusion of bioproducts, method of urinary diversion,
analgesic requirements, length of hospital stay, and rate of
complications.

The patients were monitored at the clinic for one month
postoperatively, every three months in the first year, every
six months for the following year, then annually. Follow-up
examinations consisted of transabdominal ultrasound, CT,
and laboratory tests.

Patients reported that the most important factor for
their quality of life is continence. The postoperative func-
tional bladder volume and continence were assessed. Im-
mediately after operation, the functional bladder capacity
of the studied patients was between 300 and 540 ml. The
mean volume value was 456.54+9.36 ml (XS, ). This is a re-
sult of the relatively short intestinal segment applied to the
tank construction. Using a longer segment seems intrigu-
ing; however, bladder emptying problems are very likely
to occur when creating a larger tank. After 3 months with
gradually increasing micturition intervals, a mean func-
tional capacity of 474.00+10.02 ml was reached; at 1 year, it
increased to 537.38+13.44 ml (Table 1).

Patient survival was also analyzed depending on the tu-
mor stage regardless of the surgical technique. Two groups
of patients were distinguished: group 1 with stages T1, T2,
and T3a (stages in which tumor process does not ‘leave’
the bladder) and group 2 - in stages T3bi and T3bii. Data
analysis showed that the probability of survival of patients
in group 1 was statistically significantly higher than that
in group 2 (log rank=6.44, p=0.01) (Fig. 8). The median
survival time of group 1 was 58 months (95% CI [50.66]),
while for group 2 it was 34 months (95% CI [22.46]).

DISCUSSION

The advantages of robotic cystectomy and orthotopic re-
construction include faster postoperative recovery, earlier

Table 1. Changes in functional bladder volume over the follow-up period in 39 patients

Min volume

Mean volume + standard
Max volume

Follow-up period Patient count (ml) (ml) error

(ml)
Postoperative (p.o.) 39 300 540 456.54+9.39
3 months p.o. 30 340 550 474.00£10.02
6 months p.o. 23 340 600 496.30+12.87
12 months p.o. 21 380 650 537.38+13.44
24 months p.o. 14 520 750 606.43£16.66
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Figure 6. Hautmann neobladder (Hautmann, 2010).

recovery of peristalsis, and reduced need for analgesics,
which also have an impact on the length of hospital stay,
although there are no randomized trials comparing open
versus laparoscopic/robotic-assisted intracorporeal der-
ivation. Studies comparing different types of derivation
undoubtedly have some limitations such as: lack of stan-
dardized reports of early and late complications; they are
rather retrospective with non-uniform patient selection
and follow-up.

Worldwide, there has been a significant increase in ro-
botic-assisted radical cystectomy cases. Robotic-assisted
radical cystectomy and subsequent intracorporeal deriva-
tion have been demonstrated to be technically feasible and

have excellent results. Despite the potential benefits of early
restoration of intestinal peristalsis and improved postoper-
ative outcomes (pain), intracorporeal neobladders are less
applicable and limited to large academic institutes world-
wide.[%) They are technically more difficult, challenging,
and with a longer surgery duration. Careful patient selec-
tion, detailed postoperative follow-ups and counseling with
the patient, the patient’s relatives, and the oncology team
are key factors for a good outcome regardless of the type of
urinary diversion chosen.

The most common problem in laparoscopic or robot-
ic intracorporeal orthotopic replacement is the function-
al volume and continence of the neobladder, because the
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Figure 7. Studer neobladder (Studer et al., 2004).
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Figure 8. Survival of patients depending on tumor stage (Kaplan-
Meier curve).

most common operative technique is the two-loop variant,
which has a smaller volume and, as a result, more patients
are incontinent.

CONCLUSIONS

For decades, radical cystectomy has been the gold stan-
dard in the treatment of invasive bladder cancer, and it is
still the standard against which outcomes are evaluated.
Despite patient selection, improvements in technique and
perioperative care, the development of effective periop-
erative preparation, urinary diversion, and the expansion
of the limits of pelvic lymphadenectomy, approximately
35%-50% of patients with stage T3-4 and positive lymph
nodes die of progressive cancer. Likewise, the impact of
radical cystectomy on the patient in terms of treatment-re-
lated morbidity and quality of life is significant. Laparo-
scopic radical cystectomy offers patients the potential for
reduced intra- and postoperative complications and faster
recovery while maintaining oncological efficacy compared
to the open technique. We prefer the urinary diversion ap-
proach (when orthotopic) to proceed via the open route.
Preliminary comparative data show that laparoscopic rad-
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ical cystectomy has reduced blood loss and the need for
hemotransfusion, and recovery is faster compared to open
operative techniques. Patient selection remains leading in
both laparoscopic and open procedures. The leading factor
in radical cystectomy is not the size of the tumor, but its
degree of malignancy.!”’
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Pe3lome

BBepieHme: PajyikanbHas IUCTIKTOMYA B COUYETAHNUM C PACIIMPEHHOI TMMbaIeHIKTOMIEN AB/IACTCA METOJOM BBIOODPA IIPU TedeHN I
MBIIIEYHO-VHBA3MBHOIO PaKa MOYEBOTO ITy3bIPA ¥ MOYKET BBINIOTHATBCA C MCHO/Ib30BAHMEM OTKPBITOTO, /1AIIAPOCKOINYECKOTO VN
POOOTH3NPOBAHHOTO XMPYPIUUECKOTO JOCTYIIA.

Llenb: CpaBuutb pesynbrarsl nanapockonndeckort (JIPLT) u pagukanbHOit nucTakTOMuM oTKpoiroro gocrymna (PLIO) ¢ Touku 3pe-
HYA XVPYPTUY, OHKOJIOTYM, GYHKIIMOHA/IbHBIX MICXO[0B U OC/IO>KHEHMIL.

Matepuanb! u MeToAbl: Mbl 1poBenn peTpocleKTHBHOe yccnefnoBanye 200 maleHToB, IepeHECIINX LMCTIKTOMUIO 10 IOBOJLY MbI-
IIeYHO-MHBA3MBHOTO PaKa MOYEBOTO IIy3bIPs B TeUeHMe OCTeNHNX 4 /IeT. Bee manmeHTsl ObUIN pasfie/ieHbl Ha IPYIIIBL B 3aBUCUMOCTI
oT xupypruueckoro pocryna: JIPI - y 30 manuentos u PLIOJI - y 170 nauneHTOB. AHaIM3MPOBA/IICh OHKOJIOTMYeCKIe UCXOIbI, BbI-
paKEeHHbIE B BIJie NIePMOIIEPAVIOHHBIX OCTIOKHEHMI 1 IIOCTIeONePAIMIOHHbBIX Pe3YIbTaTOB.

Pe3ynbratbl: O61mas BDKMBAEMOCTD ObITa Hanbo/lee 3HAYMMO CBA3aHA C TYICTONOTMYECKVIM THUIIOM, a TAKXKe C «IIOIOKUTEeTbHBIMI»
MGaTIIeCKVIMI Y3/IaMM U TTOJIO>KUTENbHBIM KpaeM peseKuny. CpeHsAs HPOf0/DKITETbHOCTD IIPOLiefyphl Obi1a kopode ipu PITO/T,
gem 1ipu JIPII (245.5 muH. u 345.3 MyH. COOTBETCTBEHHO). IIpeObiBaHMe B 60/mbHMIIE B CpefHeM cocTaBisno 9.18 nueit npu JIPI] n
12.63 pua npu PLIO]I, 1 aTa IpOfO/KUTETBHOCTD MOIJIA BAPbUPOBATHCA B 3aBMCUMOCTH OT T yTedky. CpenHsaa KpOBOIOoTeps pu
JIPI] (250-320 ml) 6pi1a HuKe, yem npu PIIO]T (200-720 ml). Yacrora oc/o>kHeHmit 6bUTa HypKe py ucnonb3osanuu JIP1], yem npu
ucnonb3osanuy PIIOJ]; ogHAaKo Py TOCTIEAYIOell OPTOTOMMYECKO! PEKOHCTPYKIVM DYHKIMOHAIbHbIE Pe3yIbTAaThl ObIIN JIydle
npn PITO/.

3akntoyeHue: JIPI] apnserca amprepHarusoit PIIO]I, yunTbiBad MeHbllee KOMMYECTBO OC/IOKHEHUIT, MEHDIIYI0 KPOBOIOTEPIO U
6OTIBIIYIO XUPYPIUIECKYI0 TOYHOCTb, a TAKKe 60/Iee KOPOTKOe ImpebbiBanme B 60mbHMIe. OPTOTONMYECKAs FUBEPCHst HAET TydIle
¢dyHkuMoHanbHbIe pesynbraTsl npy PIJOI.

KnroueBble cnoBa

PaK MO4Y€BOTO ITy3bIPA, UCTIKTOMMIA, JTAIIapOCKONINA, OPTOTOHI/I‘IeCKI/[ﬁ HEOITY3bIPb, OTBE€JEHNE MOIN
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