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ABSTRACT: 

Background: 

The renal nephrometry score (RNS) is a standardized system that quantifies the complexity of 

renal tumors using preoperative computed tomography (CT). It helps guide the surgical 

approach, aiding in the decision between partial and radical nephrectomy. 

Methods: 

A retrospective study was conducted on 40 patients who underwent surgery for renal tumors 

between 2022 and 2024. RNS was calculated from CT imaging and categorized into low (4–6), 

moderate (7–9), and high (10–12) complexity groups. Surgical data, including operative type, 

duration, blood loss, and complications, were analyzed to assess the role of RNS in surgical 

planning. 

Results: 

Of the 40 patients, 45% had low-complexity scores, 37.5% moderate, and 17.5% high. Low-

complexity cases were predominantly treated with partial nephrectomy (83%), while high-

complexity cases required radical nephrectomy (85%). Increasing RNS correlated with longer 

operative times (130 vs. 170 vs. 210 minutes), greater estimated blood loss (200 vs. 350 vs. 600 

mL), and higher complication rates (5% vs. 20% vs. 40%). 

Conclusion: 

RNS effectively predicts surgical complexity and outcomes, providing a valuable framework for 

tailoring surgical strategies. Its integration into clinical practice ensures optimized treatment 

planning and improved patient outcomes. 
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Introduction: 

Renal cell carcinoma (RCC) accounts for approximately 3–5% of adult malignancies, with 

surgical intervention remaining the cornerstone of treatment. Advances in imaging have enabled 

precise characterization of renal tumors, and the renal nephrometry score (RNS) has emerged as 

a crucial tool for preoperative evaluation. Introduced by Kutikov and Uzzo, the RNS quantifies 

tumor complexity based on key anatomical features: tumor size (R), exophytic/endophytic 

properties (E), proximity to the collecting system or sinus (N), anterior/posterior location (A), 

and relationship to polar lines (L). 

This study evaluates the role of RNS using CT in guiding surgical decision-making between 

nephron-sparing surgery (partial nephrectomy) and radical nephrectomy, assessing its correlation 

with surgical outcomes and perioperative metrics. 

Aims and Objectives 

● To evaluate the utility of the renal nephrometry score in surgical planning for renal 

tumors. 

● To calculate RNS from preoperative CT imaging for 40 patients. 

● To assess its association with the choice of surgical approach (partial vs. radical 

nephrectomy). 

● To evaluate correlations between RNS and operative time, estimated blood loss (EBL), 

and complication rates. 

Materials and Methods 

Study Design 

A retrospective analysis was performed on 40 patients undergoing renal surgery for tumors 

between 2022 and 2024. 

Patient Selection 

 

● Inclusion criteria: 

○ Adults aged 18–75 years with CT-confirmed renal tumors. 

○ Complete imaging and surgical data available. 

● Exclusion criteria: 

○ Patients with bilateral tumors or prior renal surgery. 

 

Data Collection 

1. Preoperative Imaging: RNS was calculated using CT scans  

2. Surgical Data: Operative type (partial or radical nephrectomy), duration, estimated blood 

loss, and complications were recorded. 
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Results 

Demographics 

● Mean age: 58 years (range: 42–75 years). 

● Gender distribution: 25 males, 15 females. 

● Mean tumor size: 3.8 cm (range: 2.0–6.5 cm).  

 

Parameter Category 
Number of Cases 

(n) 

Percentage 

(%) 

Mean Nephrometry Score 

Contribution 

R: Tumor Size 

(Radius) 
<4 cm 18 45% 1.5 

 4–7 cm 15 37.50% 2.5 

 >7 cm 7 17.50% 3 

E: 

Exophytic/End

ophytic 

>50% Exophytic 10 25% 1 

 <50% Exophytic 20 50% 2 

 Entirely Endophytic 10 25% 3 

N: Nearness to 

Sinus 
>7 mm 12 30% 1 

 4–7 mm 20 50% 2 

 <4 mm 8 20% 3 

A: Location Anterior 20 50% 1.5 

 Posterior 18 45% 1.5 

 Indeterminate 2 5% 1.5 

L: Polar Line 

Location 

Entirely 

Above/Below Polar 

Line 

15 37.50% 1 

 
Lesion Crossing 

Polar Line 
20 50% 2 

 
Entirely Between 

Poles 
5 12.50% 3 

 

RNS Distribution and Surgical Approach 
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RNS Score Number 

of 

Patients 

Partial 

Nephrectomy 

(%) 

Radical 

Nephrectomy 

(%) 

Low (4–6) 18 15  (83%) 3  (17%) 

Moderate (7–

9) 

15 10  (67%) 5  (33%) 

High (10–12) 7 1  (15%) 6  (85%) 

 

 

Discussion 
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This study reinforces the critical role of RNS in surgical planning for renal tumors. Low-

complexity tumors are more amenable to partial nephrectomy, enabling nephron-sparing surgery 

with minimal complications. Conversely, high-complexity tumors often necessitate radical 

nephrectomy due to their proximity to critical structures and increased surgical risk. 

The Renal Nephrometry Score (RNS) has emerged as a valuable tool in the preoperative 

assessment of renal tumors, providing critical insights into the tumor's characteristics and 

facilitating more informed clinical decision-making. This scoring system, primarily derived from 

imaging modalities like contrast-enhanced computed tomography (CT), quantifies the tumor's 

anatomical features, helping clinicians evaluate the potential complexity of a renal mass. The 

RNS incorporates factors such as the tumor’s size, location, exophytic nature, proximity to the 

collecting system, and involvement of the renal sinus, which are important predictors for surgical 

outcomes, particularly in the context of nephron-sparing surgeries (NSS) like partial 

nephrectomy. 

One of the key strengths of the RNS lies in its ability to standardize the assessment of renal 

tumors across various healthcare settings, regardless of the operator or institution. As a result, the 

RNS provides an objective, reproducible measure that can be used to compare tumor complexity, 

track progression over time, and guide surgical planning. When combined with other clinical 

factors, such as patient comorbidities and tumor histology, the RNS can help determine whether 

a patient is a suitable candidate for NSS, thus preserving kidney function and minimizing long-

term complications such as chronic kidney disease. 

The application of the RNS in preoperative evaluation also plays a critical role in patient 

counseling. By providing a structured and visual representation of the tumor's complexity, 

clinicians can explain potential risks, benefits, and expected outcomes in a more comprehensible 

manner, ultimately empowering patients to make informed decisions about their treatment 

options. 

However, while the RNS offers numerous advantages, there are several limitations that must be 

acknowledged. First, the RNS is based on a combination of subjective and objective imaging 

interpretations, which could vary depending on the quality of the CT scan, the experience of the 

radiologist, and the resolution of the images. Furthermore, the RNS does not account for certain 

histopathological features of renal tumors, such as malignancy or genetic factors, which can also 

significantly affect the prognosis. Thus, it should be emphasized that the RNS is not a 

replacement for histological evaluation but rather a complementary tool to provide an overall 

picture of tumor complexity. 

Kutikov and Uzzo (2009): Kutikov and Uzzo's foundational work introduced the RENAL 

nephrometry score, emphasizing its potential to standardize the assessment of renal tumors. The 

authors outlined how the score, based on five distinct parameters—Radius (R), 
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Exophytic/Endophytic (E), Nearness to the Renal Sinus (N), Anterior/Posterior Location 

(A), and Location Relative to the Polar Line (L)—could help predict surgical complexity and 

improve patient outcomes. According to their study, the RENAL score allows surgeons to more 

accurately predict the difficulty of performing nephron-sparing surgeries, such as partial 

nephrectomy, and make better decisions about whether a radical nephrectomy is required. Their 

work established that the score has the potential to guide surgical planning and reduce 

complications by identifying tumors that may require more advanced techniques due to their 

anatomical challenges (Kutikov & Uzzo, 2009).  

In conclusion, the Renal Nephrometry Score represents a significant advancement in the 

preoperative evaluation of renal tumors, providing valuable information to guide clinical 

decision-making. Its use in conjunction with CT imaging offers a standardized, reproducible 

method for assessing tumor complexity and assisting in surgical planning. While there are some 

limitations to its application, the RNS remains a critical asset for urologists and nephrologists, 

enabling more personalized and effective treatment strategies for patients with renal tumors. 

Further research and validation studies are needed to continue refining the RNS and explore its 

potential in improving patient outcomes. 

 Fig 1: Well defined 

heterogeneously enhancing mass lesion in the midpole and lower interpolar region 

of left kidney extending into left renal vein, renal pelvis and upper ureter. 

Nephrometry score for this case is 11x (high complexity) 
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 Fig 2: Heterogeneously enhancing 

mass lesion in the lower pole of left kidney Nephrometry score for this case is 8a 

(moderate complexity) 

 

 Fig 3: Well defined 

heterogeneously enhancing mass lesion in the lower pole of left kidney Nephrometry 

score for this case is 5x (low complexity) 

 

Conclusion 
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The RENAL nephrometry score is an essential tool for preoperative assessment of renal tumors, 

offering valuable insights into tumor complexity and aiding in surgical planning. By quantifying 

tumor characteristics and correlating them with surgical outcomes, the RENAL score helps 

optimize treatment strategies, reduce complications, and improve patient outcomes. Future 

studies will likely expand its utility and integrate it with other prognostic factors to refine patient 

management further.  
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