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ABSTRACT 
Background: Partial nephrectomy is a well-established surgical approach for localized renal cell carcinoma, aiming to preserve renal function while 

achieving oncologic control. Postoperative complications remain a concern and may vary according to tumor location and anatomical complexity, as 
assessed by nephrometry scoring systems. Objective: To determine the frequency and pattern of postoperative complications in patients with renal cell 

carcinoma undergoing open partial nephrectomy in relation to tumor location. Study Design: Descriptive observational study. Setting: The 

Department of Urology, Sindh Institute of Urology and Transplantation, Karachi, Pakistan. Duration of Study: From 11th May 2023 to 10th November 

2023. Methods: Fifty adult patients who underwent open partial nephrectomy for renal cell carcinoma were included. Preoperative imaging was used 
to determine tumor location and assign the R.E.N.A.L. nephrometry score for complexity grading. Patients were followed postoperatively for one 

month. Complications were documented using predefined clinical and radiological criteria and classified according to the Clavien–Dindo 

classification system. Data were analyzed using descriptive statistics with SPSS version 22. Results: The mean age of patients was 52.14 ± 13.58 years, 

with a male predominance (74.0%). Most tumors were of moderate complexity (56.0%). The upper pole was the most common tumor location (38.0%). 
According to the Clavien–Dindo classification, 60.0% of patients experienced no postoperative complications, 30.0% had minor complications (Grade 

I–II), and 10.0% developed major complications (Grade IIIa–IIIb). Postoperative bleeding was the most frequent complication (22.0%), followed by 

fever (14.0%) and atelectasis (8.0%). Urinary leakage occurred in 10.0% of cases. Conclusion: Open partial nephrectomy demonstrated an acceptable 

postoperative safety profile. Bleeding, fever, atelectasis, and urinary leakage were the most commonly observed complications, with upper pole and 

centrally located tumors being the most frequent anatomical sites involved. 
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INTRODUCTION 

Over the past two decades, a notable rise in the Diagnosis of renal 

tumours has been observed. This is chiefly attributable to 

developments in diagnostic radiology, with renal cell carcinoma being 

the most frequent. It is also the one responsible for the highest levels 
of morbidity and mortality. Radical Nephrectomy was considered the 

superior treatment modality for all renal tumours. Still, in the late 

twentieth century, surgeons began to consider nephron-sparing 

surgery for small renal tumours to preserve as much healthy renal 
parenchyma as possible (2-4). Many such tumours are detected 

incidentally and persist in early stages. This, along with the fact that 

several studies have expanded the scope for partial nephrectomy, 

where formerly it was recommended for tumours stage (T1a and later 
T1b). According to some studies, it is found suitable even for T2 

disease, which is why the number of partial nephrectomies currently 

performed has risen considerably (5, 6).  

The American Urological Association, as well as the European 
Association of Urology, considers partial nephrectomy to be the 

surgery of choice. This is due to several advantages of nephron-

sparing surgery over Radical Nephrectomy, including improved 

postoperative renal function and comparable postoperative survival 
rates. Partial nephrectomy may also lead to detrimental complications 

(7, 8). But with enhanced surgical techniques and expertise, the 

frequency of such complications is decreasing. According to a study, 

post-operative complications following partial nephrectomy were 

8.9%, hemorrhage was seen in 2.2% followed by urine leak in 6.7%. 

Hilar region reported 22.2% of tumours, and peripheral tumours were 

seen in 77.8%. Moreover, upper pole tumors were reported in 53.3%, 
lower pole in 24.4%, and middle pole in 22.2% (9). Several factors are 

considered to contribute to such complications, but the most important 

is the tumour's location. These anatomical variants are so substantial 

that various tools for risk quantification have been devised and are 

collectively known as the nephrometry score (9-11). 
In this study, we will evaluate post-operative patients of partial 

nephrectomy for various complications that can be anticipated in 

patients, such as bleeding, renal infarct, urinary leakage and fistula, 

deranged RFT, and study their frequency and association with the 
location of the tumor. This study will help us decide between 

Nephron-sparing surgery and Radical Surgery because, many times, 

simple tumor staging cannot predict tumor complexity and hence 

postoperative complications.  

METHODOLOGY 

This descriptive study was conducted in the Department of Urology, 

Sindh Institute of Urology and Transplantation, Karachi, from 11th 

May 2023 to 10th November 2023, following ethical approval from 
the IRB. A sample size of 50 patients was calculated using the 

OpenEpi calculator, based on a previous postoperative urinary leakage 

frequency of 9.1%, a margin of error of 8%, and a 95% confidence 

interval. Patients were selected via non-probability consecutive 
sampling. 

The enrolled patients were adults aged 18 to 65 years diagnosed with 

Renal Cell Carcinoma who underwent open partial nephrectomy. 
Exclusion criteria were conversion to radical nephrectomy, surgery 

for tumour recurrence, and operations on a solitary kidney.  

All the patients gave their consent. All eligible patients were operated 

on by the institutional Uro-Oncological team. Data collection included 
demographics, comorbidities, preoperative biochemistry, and 
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radiological findings from Contrast-Enhanced CT scans. Tumour 

location was determined from preoperative imaging and categorised 

as central/hilar, upper pole, middle pole, or lower pole. The 

R.E.N.A.L. nephrometry score was used for each tumour to classify 
complexity as low, moderate, or high. Patients were followed for one 

month postoperatively for complications, which were documented 

and graded using the Clavien-Dindo classification. Complications 

were postoperative bleeding, which was referred to as clinically 
significant bleeding requiring intervention or transfusion. Atelectasis 

was defined as hypoxemia developing 48 to 60 hours after surgery, 

with tachypnea and dyspnea being taken as atelectasis. If needed, a 
chest radiograph would be done to confirm the diagnosis. A urinary 

leak was diagnosed by biochemical confirmation of urine in drainage 

fluid persisting beyond 48 hours. Postoperative infection was defined 

as any surgical site infection, classified according to Southampton's 
classification. A urinoma was described as a symptomatic, 

radiologically confirmed peri-renal collection of urine. Pneumothorax 

was diagnosed by clinical signs and confirmed on chest radiograph. 

Bowel injury indicated any recognised intraoperative enterotomy or 
postoperative anastomotic leak. A urinary fistula represented an 

abnormal communication between the urinary tract and skin or 

another organ. 

Data were analysed with SPSS 22. Descriptive statistics were applied 

for all variables. 

RESULTS 

This study included 50 patients. Their mean age was 52.14 ± 13.58 

years, and their mean BMI was 27.66 ± 2.54 kg/m². The majority of 
patients were male 37, 74.0%) (Figure 1). Table 2 presents the 

distribution of comorbidities among patients. 

Clinical presentation was evaluated using nephrometry scoring. Most 

tumours found were of moderate complexity, 29 cases (58.0%). The 
most frequent tumour location was the upper pole, found in 19 patients 

(38.0%), followed by the middle pole in 15 (30.0%). Postoperative 

complications were assessed using the Clavien-Dindo classification. 

Thirty patients (60.0%) experienced no complications. Minor 
complications, graded as I or II, were observed in 15 patients (30.0%). 

Major complications classified as IIIa or IIIb were reported in five 

patients (10.0%) (Table 3) 

The most common surgical complication was postoperative bleeding, 
which occurred in 11 (22.0%) cases. Fever occurred in 7 (14%) cases. 

Atelectasis occurred in 4 (8%) cases. Urinary leakage was noted in 

five cases (10.0%).  Infectious complications developed in three 

patients (6.0%), urinary fistula and urinoma formation were each 
observed in three (6.0%) and two (4.0%) patients, respectively. One 

case each of pneumothorax (2.0%) and bowel injury (2.0%) was 

observed. (Table 4) 

Table 1: Laboratory parameters 

Lab parameters Mean Std. Deviation 

Urea 15.1600 3.59909 

Creatinine .9602 .12235 

Sodium 140.7000 4.25345 

Potassium 4.0800 .69517 

Chloride 101.4600 2.06239 

Bicorbonate 28.8200 2.25597 

Figure 1: Gender distribution 

 

Table 2: Comorbidities 

Comorbidities n % 

Diabetes Yes 7 14.0% 

No 43 86.0% 

Hypertension Yes 12 24.0% 

No 34 68.0% 

Chronic kidney disease Yes 2 4.0% 

No 44 88.0% 

Table 3: Clinical presentation 

Clinical presentation n % 

Nephrometry score Mild 19 38.0% 

Moderate 29 58.0% 

High complexity 2 4.0% 

Clavien Dindo 

grade 

0 30 60.0% 

I-II 15 30.0% 

IIIa-IIIb 5 10.0% 

IV-V 0 0.0% 

Tumor location Central/Hilar 4 8.0% 

Upper 19 38.0% 

Middle 15 30.0% 

Lower 12 24.0% 

 

Table 4: Postop complications 

Postop complications n % 95% CI 

Lower Upper 

Urinary leakage Yes 5 10.0% 0.03 0.21 

No 45 90.0% 

Bleeding Yes 11 22.0% 0.11 0.36 

No 39 78.0% 

Postop infection Yes 3 6.0% 0.01 0.16 

No 47 94.0% 

Urinoma Yes 2 4.0% 0.005 0.13 

No 48 96.0% 

Pneumothorax Yes 1 2.0% 0.001 0.10 

No 49 98.0% 

Urinary fistula Yes 3 6.0% 0.01 0.16 

No 47 94.0% 

Bowel injury Yes 1 2.0% 0.001 0.10 

74.0%

26.0%

Male Female
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No 49 98.0% 

Atelectasis Yes 4 8.0% 0.02 0.19 

No 46 92.0% 

Fever Yes 7 14.0% 0.05 0.26 

No 43 86.0% 

DISCUSSION 
 
The demographic profile of this study aligns with several studies. The 

mean age of 52.14 years is notably younger than several other series, 

where average ages are frequently reported between 55 and 78 years 
(12, 13). This discrepancy may reflect regional differences in disease 

presentation or healthcare access. A male predominance of 74.0% was 

observed, consistent with the established epidemiology of renal cell 

carcinoma and mirroring the male-to-female ratios reported in other 
studies (12, 13). The prevalence of comorbidities such as hypertension 

(32.0%) and diabetes (22.0%) is comparable to different studies, 

suggesting a representative sample of patients commonly considered 

for nephron-sparing surgery (14, 15). 

In this cohort, 58.0% of tumours were of moderate complexity, 38.0% 

were mild, and 2.0% were highly complex. This distribution is similar 

to the findings of Demirel et al., who reported moderate complexity in 

57.2% of cases, low in 27.7%, and high in 15.1% (14). This 
consistency across different populations reinforces the utility and 

reliability of nephrometry systems for standardising preoperative risk 

assessment. It also indicates that the technical challenges faced by 

surgeons in this setting were representative of those encountered in 
other centres. 

Regarding tumour location, upper-pole tumours were the most 

frequent (38.0%), followed by middle-pole (30.0%) and lower-pole 

(24.0%) lesions. Central or hilar tumours were less common (8.0%). 
This pattern aligns with the anatomical distribution reported by Erlich 

et al. (2016), in which upper-pole tumours were also most common 

(12). The relatively low frequency of central tumours is notable, as 

these lesions are consistently linked to higher surgical difficulty and 
complication rates across multiple studies (9, 16). 

The postoperative complication rates observed in this study provide a 

meaningful context for benchmarking surgical outcomes. The 

complication rate (Clavien-Dindo grade IIIa-IIIb) was 10.0%, with no 
grade IV or V events. This Figure aligns with Ingels et al. and Reddy 

et al (13, 16). The most frequent complication was postoperative 

bleeding, occurring in 22.0% patients. This rate is higher than the 10% 

reported by Bertolo et al.. Still, it aligns with the 23% observed in their 
subgroup with postoperative infections, suggesting that bleeding 

remains a significant concern, particularly in certain clinical scenarios 

(15). The urinary leakage rate of 10.0% is higher than the 2.8% 

reported by Erlich et al (12). It is comparable to rates found in a study 
focusing on open surgery or more complex tumours (9). This variation 

underscores how reported incidences are influenced by surgical 

approach, tumour characteristics, and perhaps differing definitions of 

what constitutes a clinically significant leak. 
The incidence of postoperative infection was 6.0%, urinoma 4.0%, 

and pneumothorax 2.0%; these figures are comparable to those of 

Ingels et al., who reported a 6.2% infectious complication rate.13 

Demirel et al. reported pneumothorax in 1.6% patients (14). Bowel 
injury (2.0%) was rare in this study. 

When interpreting these findings, this study has contributed to the 

geographic and institutional diversity of outcomes data for partial 

nephrectomy. While larger studies from other regions dominate the 
literature, this analysis provides evidence from a local clinical setting, 

demonstrating that with appropriate surgical expertise, complication 

profiles can align with international standards even within differing 

healthcare systems.  
The sample size of 50 patients, while sufficient for a descriptive 

analysis, limits the statistical power for multivariate analysis of risk 

factors. The single-centre design may introduce selection bias and limit 

the generalisability of the findings to other institutions. The study lacks 

a comparison of surgical approaches (open versus minimally invasive), 
which is a major determinant of outcomes. The absence of long-term 

functional and oncological follow-up data also limits the analysis to 

the perioperative period. 

CONCLUSION 

In conclusion, this study demonstrated that bleeding, fever, atelectasis, 

and urinary leakage were the most common postoperative 

complications following partial nephrectomy, and that the most 
common tumour locations were central and upper-pole lesions. 
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