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ABSTRACT

A 82-year-old Caucasian male patient was referred to our center due to incidental detection of a nodule in the middle third of the right kidney at an abdominal ultrasonography imaging performed for screening. When first evaluated, no local or systemic symptom could be associated with the renal mass. Patient underwent an abdominal contrast-enhanced CT scan that revealed a mass in the outer middle third of the right kidney measuring 4,5 × 3,5 cm, predominantly exophytic, demonstrating contact with the collecting system and showing enhancement pattern, suspicious for primary renal malignancy. Tumor complexity was classified as PADUA score of 9 and Renal Score 9x. Clinical stage was cT1b N0M0. Overall procedure time was 130 min. Estimated blood loss was 800 ml and warm ischemia time was 24 min. Intraoperative complications were tumor rupture and increased bleeding (as described in the video above). The post operative course underwent without any complications. A meticulous preoperative planning including a contrast-enhanced CT with 1mm thick slices and a 3D reconstruction imaging is pivotal. A comprehensive dissection of renal hilum must be done to access the exact number of vessels vascularizing the kidney and to provide an adequate ischemia to the renal parenchyma for clean visualization during tumor resection avoiding nightmares as positive margins and tumor rupture. 
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BACKGROUND

Partial nephrectomy represents the optimal surgical strategy in T1a renal tumors [1]. In recent years, thanks to the evolution of the technique and the progressive implementation of robotic surgery, it has been possible to safely expand indications for partial nephrectomy to patients with larger tumors, namely T1b and/or T2 [2].

However, to achieve good postoperative and oncological results, meticulous preoperative planning is necessary. A triphasic, contrast-enhanced computed tomography (CT) with 1mm thick slices is fundamental for understanding the vascular anatomy and for performing a reliably 3D reconstruction which, when available, represents a key tool to support surgical planning. This type of reconstruction allows us to accurately study the anatomical nuances of different cases that will be encountered intraoperatively in each different surgery.
Also, a magnetic resonance image can add valid information about the involvement of structures adjacent to the tumor and venous thrombus[3].

Despite all this accurate preoperative planning, technical and surgical difficulties may be encountered during a robotic-assisted partial nephrectomy (RAPN) and some of them may represent a nightmare if not properly managed. One of the most undesired intraoperative complications is bleeding, which can occur due to inadequate arterial or venous preparation and clamping. Tumor rupture is another complication that should be always avoided due to the risk of contamination and consequently tumor recurrence [4]. 


CASE DESCRIPTION

In this case report, a 82-year-old Caucasian male patient was referred to our center due to incidental detection of a nodule in the middle third of the right kidney at an abdominal ultrasonography imaging performed for screening. When first evaluated, no local or systemic symptom could be associated with the renal mass. Patient’s medical history included a surgical procedure for aortic valve replacement and myocardial revascularization with posterior need for percutaneous angioplasty of the right coronary artery. Comorbidities included chronic heart failure with low impact at daily activities (NYHA class II), hypertension and dyslipidemia (both controlled with medical therapy). Physical examination was unremarkable for palpable flank masses or other findings. Body mass index was 24,5 kg/m2. Patient presented stage IIIb chronic kidney disease prior to surgery (eGFR): 43. ml/min/1.73m2 estimated by 2021 CKD-EPI creatinine equation [5]. Urinalysis presented no hematuria, proteinuria nor other alterations. All other biochemical studies were normal.

Tumor Nephrometric Characterization
Patient underwent an abdominal contrast-enhanced CT scan for better definition of the lesion that revealed a mass in the outer middle third of right kidney measuring 4,5 × 3,5 cm, predominantly exophytic, demonstrating contact with the collecting system and showing enhancement pattern, suspicious for primary renal malignancy. Tumor complexity was classified as PADUA score of 9 (2 points for “tumor size”; 1 point for “exophytic” rate; 2 points for “collecting system” involvement; 1 point for “sinus” involvement; 1 point for “renal rim”; 2 points for polar location) and Renal Score 9x
Clinical stage was cT1b N0M0.

Pre operative evaluation
The images from Contrast-enhanced CT scan were retrieved in DICOM format and edited in a software under development in our institution to obtain a virtual 3D reconstruction of the renal mass and its correlation to major vessels and other structures of importance. (Figure 1).

Surgical Technique and set up
(a) use of the da Vinci Si robotic platform with a four arm configurations plus two assistant ports [both 12-mm ports, (in this specific case, we used two 12-mm ports for the assistant to allow him hem-o-lok clips from both ports, maximizing patient safety and coordination with the primary surgeon) [6]; (Figure 2)
(b) transperitoneal approach;
(c) mobilizing right colon and duodenum
(d) psoas identification 
(e) hilum dissection and isolation
(d) main renal artery and vein clamping with bulldogs
(e) enucleation / enucleoresection strategy, 
(f) double-layer renorrhaphy for renal reconstruction (Declamp after medular layer reconstruction)
(g) Gerota's closure

Intra- and Post-operative Outcomes
The overall procedure time was 130 min. Estimated blood loss was 800 ml and warm ischemia time was 24 min. Intraoperative complications were tumor rupture and increased bleeding (as described in the video above).
The post operative course underwent without any complications. The urinary catheter was removed 1 day after surgery. On day 2, surgical drain was removed and the patient was discharged from the hospital in good condition, although he presented a decrease in renal function from eGFR 43 ml/min/1.73m2 to eGFR: 26 ml/min/1.73m2.

Histopathological Analysis
Specimen processing and histopathological examination were undertaken by uropathologists according to our institution's standard protocols. Tumor staging was classified in accordance with the most recent TNM criteria and the histopathological classification followed the latest guidelines from International Society of Urological Pathology [7,8]. The histopathological analysis demonstrated a renal mass measuring 35 x 30 x 30 mm, G2, renal cell carcinoma, papillary type, with the presence of necrosis in 20% of the neoplasia. The analysis demonstrated no signs of sarcomatoid/rhabdoid pattern, angiolymphatic invasion, renal capsule infiltration or perirenal adipose tissue infiltration. The surgical parenchymal and radial margins were free of neoplastic involvement (pT1aNxMx). (Figure 3)




Follow-Up
At the 6-month follow-up, the patient was assymptomatic and did not present any postoperative complication. Renal function has returned to baseline levels (eGFR 43 ml/min/1.73m2) and the contrast-enhanced CT scan 6 months after surgery showed no evidence of local or systemic recurrence.


DISCUSSION
During the last decade, the prevalence of kidney tumors is rising, and, of note, more challenging cases are being performed, thus potentially increasing the risk of perioperative complications [9]. In this context, several retrospective series demonstrated that RAPN offers a lower rate of perioperative complications, less estimated blood loss, and shorter length of stay than open partial nephrectomy (OPN), suggesting that RAPN can be an effective alternative to OPN. [10]. 
	In order to further reduce risks and complications of a surgical technique, it is important to standardize the outcomes collection. In this regard, Sri et al described the concept of "trifecta" and "pentafecta" with the goal of identifying the key outcomes of a surgical procedure. "Pentafecta" was defined as achievement of "Trifecta" (namely, negative surgical margin, no postoperative complications and WIT of < 25 min) plus over 90% estimated GFR preservation and no CKD stage upgrading at 1 year [11]. These concepts have been demonstrated to be easily applicable to PN patients, and offer an internationally comparable PN outcome as a quality measure. 
Despite this premise, complications nightmares can still occur; therefore, regarding intra-operative bleeding, there are some maneuvers that can be useful for its prevention or management. For instance, the "clamp test" consists in clamping the renal artery for 1 to 3 min during renal artery test ischemia prior to the actual ischemia and tumor resection. The disappearance of blood flow around the renal tumor using color Doppler ultrasonography must be confirmed to proceed with actual ischemia and tumor resection. This practice has been proven to prevent massive bleeding during tumor resection and to omit dissection of non-feeding arteries around the tumor [12]. Furthermore, Nepple et al, described a comprehensive checklist for intraoperative hemorrhage control while clamped in RAPN[13] . Concerning the arterial bleeding, the authors suggested a controlled reduction in the blood pressure may improve visualization in patients with notable hypertension. Furthermore, another temporizing option is to unclamp the renal vein to allow venous outflow, hence improving visualization of the partial nephrectomy bed. 
Another feared complication is tumor rupture, mainly when there is a cystic component, that is a relatively common situation but with limited oncologic implications [14]. Pradere et al evaluated a retrospective cohort of patients who had presented tumoral cystic rupture and reported that, at a median follow-up of 32 months, 5 patients (2.5%) had local recurrence, while progression to metastasis was observed in only 2% of patients. No peritoneal carcinomatosis nor port site metastasis was described. Also, no local or metastatic recurrence in the subgroup with intraoperative cyst rupture was recorded. Estimated recurrence-free survival did not differ significantly between patients with vs without intraoperative cyst rupture at 100% vs 92.7% at 5 years (p = 0.2). However, when tumor rupture occurs, it is necessary to avoid extensive contamination of the cavity, thus aspirating and carefully removing any residual tumor fragments. An irrigation of the area with at least 1 L of saline solution is also indicated. 
A trained and experienced team is essential to avoid and resolve these complications. Two aspirators must be available and extra wires for renorrhaphy as well. Key points when such complications occur are: keeping calm, but being effective and quick in tumor resection and renal suturing to avoid extensive bleeding.


CONCLUSIONS
A meticulous preoperative planning including a contrast-enhanced CT with 1mm thick slices and a 3D reconstruction imaging is pivotal. During surgery, a comprehensive dissection of renal hilum must be attempted to access the exact number of vessels vascularizing the kidney and its branching point to properly evaluate whether clamp of the artery would be sufficient to provide an adequate ischemia to the renal parenchyma for clean visualization during tumor resection avoiding nightmares as positive margins and tumor rupture. 
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