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Roboticky asistovana
nefroureterektomie (RA-NUE) - video

Robot-assisted nephroureterectomy (RA-NUE) - video

Souhrn: Uvod: Indikace nefroureterektomie (NUE) pro urotelialni tumory hornich cest
mocovych (UTUC - upper tract urothelial carcinoma) jsou pomérné jasné, otazkou zlstava
technika provedeni NUE a téz indikace lymfadenektomie (LAE) béhem NUE. Metod provedeni
NUE je Siroké spektrum (otevieny vykon, laparoskopie, endoskopie), v zasadé mame fazi
nefrektomie a fazi ureterektomie a event. jesté LAE, piicemz se jednotlivé metodiky kombinuji.
miniinvazivni techniky. Po dlouhych letech provadéni postupné tii metod laparoskopické
NUE jsme se zakoupenim robotického systému da Vinci Xi mohli prejit na metodiku kompletni
miniinvazivni roboticky asistované NUE (RA-NUE), bez zmény polohy, bez nutnosti endoskopie.
Nasi techniku prezentujeme na videu. Soubor: Od cervence 2021 do prosince 2025 jsme
u 109 piipadl UTUC provedli NUE u 93 (85,3 %) a ledvinu Setfici vykon u 16 (14,7 %). RA-NUE
zNUE u 43 (46,2 %) vybranych nemocnych, u 5 z nich s LAE (high-risk cT2-3 ¢i high-grade
a cNO). Dvakrat byla provedena jesté RA-NUE pro findlné jinou histologii nez urotelidlni
karcinom - svétlobunéc¢ny rendlni karcinom a xantogranulomatézni pyelonefritidu. U dalSich
5 (4,6 %) byla provedena RA-NUE s naslednou RA radikalni cystektomii. Laparoskopicka NUE
u 11 (10,1 %), pfi nedostupnosti robotického systému. K otevienému vykonu (34; 31,2 %) byli
indikovani nemocni s pokrocilymi nalezy, vyrazné obézni, s predchozi rozsahlejsi nitrobfisni
operaci. Technika operace prezentovana na videu: RA-NUE vlevo s horni LAE: je uzit
Ctyframenny systém da Vinci Xi, mocovy katetr, poloha na boku 60°. Nejkaudalnéjsi port je
12mm pro moznost aplikace stapleru, ostatni jsou 8mm. Asistentsky port je medialnéji,
15mm pro finalni zavedeni extrak¢niho sa¢ku Endocatch™ bag Il. Kamera 30°, ProGrasp™,
bipolarni grasper Maryland™, monopolarni nlizky ¢i pecetici nastroj SynchroSeal™. Vykon
se zacina standardni nefrektomii, jen se casné klipuje ureter k minimalizaci diseminace
z hornich cest mocovych do méchyre. Nasleduje paraaortalni, resp. parakavalni LAE pomoci
nGzek ¢i peceticiho nastroje. Bez redokovani systému je pokracovano excizi mocovodu
kraniokaudalné in toto az do panve. Testikuldrni Zila je vétSinou Setfena, u Zen byva Setfena
ovaricka zila a celd adnexa se odklapi medialné. Na videu je Zena po panhysterektomii. Ureter
je excidovan z mocového méchyre s ter¢ikem a defekt méchyre zasit s V-Loc® 90 3-0. Steh
se na méchyf nasazuje jesté pred kompletnim odstfizenim ureteru uzitym pro trakci. Horni
LAE je mozno doplnit i na zavér vykonu. Extrakce mocového katetru 6. poopera¢ni den po
elektivni cystoradiografii (CRG). Intravezikalni jednorazové podani cytostatika neuzivame.
Vysledky: Celkem 45 RA-NUE u 29 muzll a 16 Zen, primérny vék 71,4 + 9,3 (47,7-86,1) roku,
body mass index 28,0 + 3,77 (20,2-35,7) kg/m?, u 38 popsanou descendentni technikou,
7% s redockingem na panevni ¢ast v Trendelenburgové poloze. Z téchto sedmi bylo celkem
2x pro tumor distalniho ureteru zahdjeno panevni fazi, 1x excidovan i divertikl méchyre
a 4x vynucena zména ve druhé fazi na Trendelenburg (2x vétsi tumor distalniho ureteru,
1x pretrzen ureter juxtavezikalné a intramuralni ¢ast excidovana TURem a 1x z preparatu
RA nefrektomie vysloveno podezieni na UTUC a doplnéna ureterektomie). Primérny cas
operace u vsech 153 + 29 (99-240) min; u descendentni RA-NUE 143 £ 21 (99-199) min,
s LAE 189 + 35(164-240) min. U poslednich 17 vykonud byl uzit SynchroSeal™. Krevni
ztrata byla 55,8 (0-400) ml. U 5 pacientl (4 Zeny, 1 muz) byla provedena LAE - 4x LAE
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ROBOTICKY ASISTOVANA NEFROURETEREKTOMIE (RA-NUE) - VIDEO

horni u tumorl panvicky, 1x LAE panevni u tumoru distalniho ureteru — zde byla provedena zminéna zména polohy na zada a excize
distalniho ureteru a LAE. Primérny pocet uzlin byl 6 (2-10). Hilové renalni cévy byly preruseny robotickym staplerem 25x en bloc
a 2x separované, 1x separované externim staplerem a 17x separované pomoci uzamykatelnych klipd asistentem. Drén byl pouzit
15%. Hmotnost preparatu byla 496 (128-1 045) g. Histologicky byl popsan 43x UC pTa-pT3 (1x pN1), 1x svétlobunécny renalni
karcinom pT2aG3, 1x xantogranulomatozni pyelonefritida. Doba hospitalizace byla 7,2 (3-18) dni. Cévka byla odstranéna v priiméru za
12,8 + 11,4 (5-58) dne (9x byla ponechana déle nez 14 dni pro unik kontrastni latky pii CRG). Komplikace (krom Uniku ze sutury méchyyie) dle
Clavien-Dindo 1x typ 2 (prolongovany chylézni ascites feSeny konzervativné, trvani 2 mésice). Dlouhodobé sledovani zatim neni dostupné,
1x lokalni recidiva tumoru G3 fesena cystektomii. Zavér: RA-NUE se stala na nasem pracovisti standardni metodou NUE a nahradila
laparoskopicky pristup. Zatim optimalné u nalezu, kde neni indikovana LAE. Hlavni relativni komplikaci je prolongovany urinézni Unik ze
sutury méchyre. Oteviena NUE stale z(istava v armamentariu pro vybrané pfipady nevhodné k RA-NUE (pokrocilé tumory, vyrazna obezita,
anamnéza extenzivni intraabdominalni chirurgie).
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Summary: Introduction: The indications for nephroureterectomy (NUE) for upper tract urothelial carcinoma (UTUC) are relatively clear, but
questions remain regarding the technique used to perform NUE and the indications for lymphadenectomy (LND - lymph node dissection)
during NUE. There is a wide range of NUE techniques (open surgery, laparoscopy, endoscopy). Basically, there is a nephrectomy phase and
an ureterectomy phase, and possibly also LND, with individual techniques being combined. Open NUE remains the dominant technique
for advanced tumors, otherwise minimally invasive techniques are widely used. After many years of gradually performing three methods
of laparoscopic NUE, we were able to switch to the complete minimally invasive RA-NUE technique with the purchase of the da Vinci Xi
robotic system. No change of position, no need for endoscopy. We present our technique in a video. Method: From July 2021 to December
2025, we performed NUE in 93 (85.3%) of 109 UTUC cases and kidney-sparing surgery in 16 (14.7%). RA-NUE from NUE in 43 (46.2%)
selected patients, 5 of whom had LND (high-risk cT2-3 or high-grade and cN0). RA-NUE was performed twice for a final histology other than
UC - clear cell renal carcinoma and xanthogranulomatous pyelonephritis. In another 5 (4.6%) patients, RA-NUE was performed followed
by RA radical cystectomy. Laparoscopic NUE was performed in 11 (10.1%) cases when the robotic system was unavailable. Open surgery
(34; 31.2%) was indicated for patients with advanced findings, who were significantly obese, or who had undergone previous extensive intra-
abdominal surgery. The surgical technique presented in the video: RA-NUE on the left with upper lymphadenectomy: A 4-arm da Vinci Xi
system, urinary catheter, and 60° lateral position are used. The most caudal port is 12 mm for stapler application, the others are 8 mm. The
assistant port is more medial, 15 mm for final insertion of the Endocatch™ bag Il extraction bag. Camera 30°, ProGrasp™, Maryland™ bipolar
grasper, monopolar scissors, or SynchroSeal™ sealing tool. The procedure begins with a standard nephrectomy, but the ureter is clipped
early to minimize UC dissemination into the bladder. This is followed by paraaortic or paracaval LND using scissors or a sealing device.
Without re-docking the system, the ureter is excised craniocaudally in this direction up to the pelvis. The testicular vein is usually preserved,
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and in women, the ovarian vein is preserved and the entire adnexa is folded medially. The video shows a woman after a panhysterectomy.
The ureter is excised from the bladder with the bladder cuff and the bladder defect is sutured with V-Loc® 90 3-0. The suture is applied to
the bladder before complete transection of the ureter, which is used for traction. The upper LND can also be performed at the end of the
procedure. Extraction of the urinary catheter on the 6™ postoperative day after elective cystoradiography (CRG). We do not use intravesical
single-dose cytostatics. Results: A total of 45 RA-NUE in 29 men and 16 women. Average age 71.4 + 9.3 (47.7-86.1) years. Body mass index
28.0 + 3.77 (20.2-35.7) kg/sgm. In 38 cases, the described descending technique was used, 7 times with redocking to the pelvic part in
the Trendelenburg position. Of these 7 cases, 2 were for distal ureteral tumors started in the pelvic phase, 1 was excised with a bladder
diverticulum, and 4 were forced to change to the Trendelenburg position in the second phase (twice for larger distal ureteral tumors, once
for a ruptured ureter juxtavesically and intramural part excised by TUR, and once for suspected UTUC based on RA nephrectomy preparation
and supplemented by ureterectomy). The average duration of surgery for all 153 + 29 (99-240) min - for descending RA-NUE 143 + 21
(99-199) min, with LND 189435 (164-240) min. SynchroSeal™ was used in the last 17 procedures. Blood loss was 55.8 (0-400) mL. LND was
performed in 5 patients (4 women, 1 man) — 4 upper LNDs for pelvic tumors, 1 pelvic LND for a distal ureter tumor - here, the aforementioned
change to the supine position was performed, along with excision of the distal ureter and LND. Average number of nodes was 6 (2-10).
Hilum renal vessels interrupted by robotic stapler 25x en bloc and 2x separately, 1x separately by external stapler and 17x separately by
lockable clips by assistant. Drain used 15%. The weight of the specimen was 496 (128-1,045) g. Histologically, as mentioned, 43x urothelial
carcinoma (UC) pTa-pT3 (1x pN1), 1x clear cell renal carcinoma pT2aG3, and 1x xanthogranulomatous pyelonephritis were confirmed. The
length of hospitalisation was 7.2 (3-18) days. The catheter was removed on average after 12.8+11.4 (5-58) days (9x left in place for longer
than 14 days due to contrast agent leakage during CRG). Complications (except for leakage from the bladder suture) according to Clavien-
-Dindo - 1x type 2 (prolonged chylous ascites treated conservatively, duration 2 months). Long-term follow-up is not yet available, 1x local
recurrence of G3 tumor treated with cystectomy. Conclusion: RA-NUE has become the standard NUE method at our facility, replacing the
laparoscopic approach. So far, it has been optimal for findings where LND is not indicated. The main relative complication is prolonged
urinary leakage from the bladder suture. Open NUE remains in the armamentarium for selected cases unsuitable for RA-NUE (advanced
tumors, severe obesity, history of extensive intra-abdominal surgery).
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