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Roboticky asistovana resekce tumoru
ledviny - nase soucasna nejcastejsi
technika - video

Robot-assisted resection of renal
tumour — our current most common
technique - video

Souhrn: Cil: Pfedstavit na videu nasi souc¢asnou nejuzivanéjsi techniku roboticky asistované
resekce tumoru ledviny (RR - robotic resection). Material: V obdobi od ¢ervna 2020 do listopadu
2024 jsme udélali 274 RR. Nase technika vychazi z modifikace klasické laparoskopické resekce
ledviny, kterych jsme v obdobi od srpna 2004 do kvétna 2020 provedli 599. RR predstavuji
v soucasnosti na nasem pracovisti pies 1/3 operacnich vykond pro nddory ledvin. Témér stejné
cetna je laparoskopicka (vyjimecné roboticky asistovana) nefrektomie. Oteviené resekce tvori
kolem 17 % a oteviena nefrektomie o néco méné. Oteviené resekce jsou indikovany zejména
u komplexnéjsich tumord, u tumord s vyraznym,, toxickym* tukovym pouzdrem a pfi kombinaci
s jinymi vykony, vétSinou pro stfevni malignity. RR provadi rutinné dva konzolovi operatéfi,
obcasné dalsi dva. Technika operace: Celkova anestezie. Fakultativné zaveden mocovy katetr.
Poloha na boku 60-70°. Horni koncetiny predpazeny, u sebe. Pfipraveno operacni pole pro
event. lumbotomii. Pristup transperitonealni. Kapnoperitoneum je vytvoreno Veressovou
jehlou, tlak CO, 12 mmHg. Zaveden asistentsky port 12mm lehce laterdlné od pupku. Za
kontroly zraku jsou zavedeny pararektalné ¢tyfi 8mm robotické porty. Zadokovan ¢tyframenny
roboticky systém da Vinci Xi. Porty kraniokaudalné: 1. ProGrasp, 2. bipolarni grasper (bipolar
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ROBOTICKY ASISTOVANA RESEKCE TUMORU LEDVINY - NASE SOUCASNA NEJCASTEJSI TECHNIKA - VIDEO

forceps Maryland, ¢i castéji fenestrovany), ¢i monopolérni zahnuté ntzky — monopolar curved scissors (Hot shears) dle operované strany
a dominantni ruky operatéra, 3. kamera 30°, 4. druhy ze zminénych nastroj z 2. portu. Nizky se stfidaji s jehelcem, vétsinou stfihacim
(Large SutureCut needle driver). V Toldtové linii se otevird pobtisnice, colon se stdhne medialné a medialné od ledviny se otevie Gerotova
fascie. Uvolni se potfebna ¢ast ledviny od tukového pouzdra nutnd k dobrému pfistupu k tumoru. Tumor se verifikuje sonograficky drop-in
sondou zavedenou asistentskym portem. N{izkami Ize oznacit linii resekce na ledviné. Je verifikovan ureter a uvolnény hilové cévy. Tepna
(tepny) ¢i potfebnd vétev je obejita hadickou a klampovana robotickou endosvorkou SCANLAN®. Pouze u centralnich tumort je klampovana
i zila. V této fazi je velmi ndpomocna znalost topografické anatomie cév z dvoufazové CT (computed tomography) angiografie. Efektivita
ischemie je ovérena Dopplerem, vyjimecné (zejména u selektivniho klampovani vétvi tepny) NIR zobrazenim aplikaci FireFly® s podanim
indocyaninové zelené - preparét Verdye® 1,25-2,5 mg. Studenymi ndizkami je zresekovan tumor s lemem zdravé tkané. Sutura spodiny
provedena vstiebatelnym samokotvicim ostnatym stehem (V-Loc® 90, velikost 3-0, 1/2 jehla 26 mm). Dal$im stehem jsou matracovité
sesity okraje ledviny, dotahovany jsou pomoci vstrebatelnych klipa Absolok™ AP300 (polydioxanon PDS, velikost ML) — technika ,sliding
clips”. Druha vrstva parenchymu Sita jiz jednoduchym pokrac¢ovacim stehem vétsinou bez priibézného kotveni. U povrchnéjsich tumor( je
provedena rovnou sutura parenchymu v¢. zavzeti spodiny. Jsou uvolnény hilové cévy. Eventudlni rezidudlni krvéceni vétsinou osetfujeme
opichem s vétsi jehlou — V-Loc® 90, velikost 2-0, jehla 37 mm. Vyjimecné pfiloZzena na suturu tkana celuléza Surgicel®. Tkérova lepidla
jsme vyradili zarmamentaria. Defekt Gerotovy fascie se uzavie stehem V-Loc® 90, velikost 3-0. Tumor je vloZen do extrakéniho sd¢ku Endo
Catch® Gold. Neni vétsinou pouzit drén. Je-li pouzit, poté Penrose zavedeny po 1. ¢i 2. robotickém portu (brdno kraniokaudéalné). Tumor
je extrahovan rozsifenym portem v podbfisku po 3. robotickém portu a uzavien Vicryl® stehem zavedenym Berci fascial port uzaviracimi
klestémi. Mensi tumory jsou extrahovény v misté asistentského portu bez nutnosti uzévéru. Pacient je ¢asné mobilizovén, pouze pfi
nutnosti uvolnit celou ledvinu je ponechdn 2-3 dny v klidu na 1Gzku. U preparatu je ¢ernou tusi obarvena spodina. Video: Trva 6 min 17 s,
ukazuje vyse zminénou techniku u levostranné resekce, operatér ma dominantni levou ruku. Vykon kombinovan s fenestraci parapelvickych
cyst. Uzito klampovani hlavni tepny, jednovrstevna sutura resekované ledviny s osetfenim rezidudlniho krvaceni. Zavér: RR je na nasem
pracovisti jiz dosti standardizovana. Zcela nahradila laparoskopicky pfistup. Klicovymi momenty jsou dominujici transperitonealni pfistup,
znalost anatomie cév z CT angiografie, rozsah uvolnéni ledviny dle lokalizace tumoru, klampovani arterie endosvorkou, verifikace efektivity
ischemie pomoci Dopplera, studené nudizky, vstrebatelné samokotvici stehy a vstiebatelné PDS klipy, sutura Gerotovy fascie, nepouzivani
drendze, barveni spodiny preparéatu.
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Summary: Aim: To present on video our current most used technique of robot-assisted resection of renal tumour (RR). Material: We
performed 274 RRs between June 2020 and November 2024. Our technique is based on a modification of conventional laparoscopic
renal resection, of which we performed 599 between August 2004 and May 2020. RRs currently account for over one third of the surgical
procedures for kidney cancer at our institution. Laparoscopic (rarely robotic assisted) nephrectomy is almost as frequent. Open resection
accounts for about 17% and open nephrectomy for slightly less. Open resections are mainly indicated for more complex tumours, for
tumors with significant “toxic” fat capsule, and when combined with other procedures, mostly for intestinal malignancies. RR is routinely
performed by two console surgeons, occasionally by two additional ones. Operation technique: General anaesthesia. Optional urinary
catheter inserted. Lateral position 60-70°. Upper limbs extended in front, close together. Operative field prepared for eventual lumbotomy.
Transperitoneal approach. The capnoperitoneum is created with a Veres needle, CO, pressure 12 mmHg. Assist port 12mm slightly lateral
to the umbilicus. Four 8-mm robotic ports are inserted pararectally under visual control. Four-arm daVinci Xi robotic system is inserted.
Ports craniocaudally: 1. ProGrasp, 2. bipolar grasper (bipolar forceps Maryland or more often fenestrated) or monopolar curved scissors (Hot
shears) according to the operated side and the dominant hand of the operator, 3. camera 30°, 4. the second of the mentioned instruments
from port 2. The scissors are alternated with a needle driver, usually the Large SutureCut needle driver. In the Toldt line, the peritoneum
is opened, the colon is retracted medially, and the Gerota fascia is opened medially from the kidney. The necessary part of the kidney is
dissected from the fat capsule for good access to the tumour. The tumour is verified sonographically with a drop-in probe inserted through
the assistant port. Scissors can be used to mark the line of resection on the kidney. The ureter is verified and the hilar vessels are released.
The artery(s) or necessary branch is bypassed with tubing and clamped with the SCANLAN® robotic endo-bulldog. Only in central tumours
is the vein also clamped. Knowledge of the topographic anatomy of the vessels from two-phase CT angiography is very helpful at this stage.
The effectiveness of ischemia is verified by Doppler; exceptionally (especially in selective clamping of the artery branches) by NIR imaging
with FireFly® with administration of indocyanine green — Verdye® 1.25-2.5 mg. The tumour is resected with cold scissors with a rim of healthy
tissue. Suturing of the base is performed with an absorbable self-anchoring barbed suture (V-Loc® 90, size 3-0, 1/2 needle 26 mm). The
edges of the kidney are mattress sutured with another suture, tightened with Absolok™ AP300 absorbable clips (polydioxanone PDS, size
ML) - “sliding clips” technique. The second layer of the parenchyma is sewn with simple continuation stitches, mostly without continuous
anchoring. For more superficial tumours, a straight suture of the parenchyma is performed, including anchoring of the base. The hilar vessels
are released. Eventual residual bleeding is usually treated with a larger needle - V-Loc® 90, size 2-0, needle 37 mm. Exceptionally, woven
cellulose Surgicel® is applied to the suture. We have eliminated tissue adhesives from the armamentarium. The Gerota fascia defect is closed
with V-Loc® 90, size 3-0 suture. The tumour is placed in an Endocatch® Gold extraction bag. A drain is usually not used. If used, then Penrose
inserted after the robotic port 1 or 2 (taken craniocaudally). The tumour is extracted through the dilated port in the lower abdomen after
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the robotic port 3 and closed with Vicryl® suture introduced with a Berci fascial port closure forceps. Smaller tumours are extracted at the
assist port site without the need for closure. The patient is mobilized early, only if it is necessary to release the whole kidney is he left on
bed rest for 2-3 days. The slide is stained with black ink at the base. Video: Lasting 6 min 17 sec, it shows the above technique for left-sided
resection, the surgeon has left hand dominance. Procedure combined with fenestration of parapelvic cysts. Clamping of the main artery
used, single layer suture of the resected kidney with treatment of residual bleeding. Conclusion: It has completely replaced the laparoscopic
approach. The key points are predominant transperitoneal approach, knowledge of vascular anatomy from CT angiography, extent of renal
release according to tumour localization, clamping of the artery with endo-bulldog, verification of ischemia efficiency with Doppler, cold
scissors, absorbable self-anchoring sutures and absorbable PDS clips, suture of Gerota’s fascia, no use of drainage, staining of the base of
the specimen.
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@ Soutéz CUS o nejlepsi video
publikované v éasopise Ceska urologie 2025

V3echna videa publikovana v ¢asopise Ceska urologie v roce 2025 budou do soutéze
zafazena automaticky.

Podminkou pro zafazeni je skutecnost, ze prvni autor je urologem.
Vitézné prace budou vyhladeny na Vyro¢ni konferenci CUS 2026.

Vysledky budou nasledné zvefejnény v ¢asopise Ceska urologie a na webovych strankach CUS.
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