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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Nephrectomy, encompassing both partial and radical approaches, is a cornerstone intervention for 

treating renal cell carcinoma, benign renal conditions, and other complex renal diseases. Surgical 

indications are tailored based on tumor size, location, stage, and underlying renal function, with 

partial nephrectomy preferred for small, localized tumors to preserve renal function. Despite its 

therapeutic benefits, nephrectomy carries potential complications, including vascular injuries, 

urinary leaks, infections, and renal function decline, notably acute kidney injury and progression 

to chronic kidney disease. Additional systemic risks such as thromboembolism and cardiovascular 

events further impact patient outcomes. Early detection and management of these complications 

are critical for optimizing survival and quality of life. This review summarizes current indications, 

surgical approaches, and the spectrum of postoperative complications, emphasizing the 

importance of individualized patient care to improve clinical outcomes in nephrectomy 

procedures. 

KEYWORDS: Nephrectomy, renal cell carcinoma, partial nephrectomy, radical nephrectomy, 

surgical complications, acute kidney injury, chronic kidney disease, postoperative management, 

renal surgery outcomes 

 

 Published On:  

 31 July 2025 

 

 

 

 

 

 

 

 

 

 

Available on:  

https://ijmscrs.com 

 

 
 

INTRODUCTION 

Nephrectomy, which includes both partial and radical 

approaches, is indicated in a range of clinical scenarios, most 

commonly for the management of renal cell carcinoma 

(RCC), but also in select benign and symptomatic conditions. 

For renal cell carcinoma, nephrectomy is the preferred 

treatment for localized disease confined to the kidney. Partial 

nephrectomy is favored for T1 tumors (≤7 cm) when 

technically feasible, as it preserves renal function with 

equivalent oncologic outcomes compared to radical 

nephrectomy. Radical nephrectomy is indicated for larger 

tumors, those with extension into the inferior vena cava, or 

when partial nephrectomy is not technically possible due to 

tumor location or complexity. In metastatic RCC, 

cytoreductive nephrectomy may be considered in select 

patients, but recent randomized trials have shown no survival 

benefit in intermediate- and poor-risk patients receiving 

targeted therapy, so patient selection is critical.[1-3] 

In the context of autosomal dominant polycystic kidney 

disease (ADPKD), nephrectomy is indicated for severe 

symptoms from massively enlarged kidneys (such as pain, 

early satiety, or poor oral intake), recurrent or severe kidney 

infection or bleeding, complicated nephrolithiasis, suspicion 

of malignancy, or to create sufficient space for a kidney 

transplant. The timing (pre-, peri-, or post-transplant) and 

laterality (unilateral or bilateral) depend on symptom burden, 

technical considerations, and local expertise. Nephrectomy is 

not routinely performed in all ADPKD patients but reserved 

for those with clear indications, as the procedure carries 

significant morbidity.[4-7] 

Other indications for nephrectomy include: 

• Non-functioning or poorly functioning kidneys causing 

hypertension, recurrent infection, or pain. 

• Contiguous tumor involvement of the kidney during 

retroperitoneal lymph node dissection for non-renal 

malignancies (e.g., post-chemotherapy retroperitoneal lymph 

node dissection for testicular cancer when there is direct 

extension or involvement of perirenal structures).[8] 

• Severe trauma with irreparable renal injury (not explicitly 

covered in the cited literature, but universally accepted in 

surgical practice). 
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Absolute indications for nephron-sparing surgery (partial 

nephrectomy) include situations where radical nephrectomy 

would render the patient anephric or at high risk for renal 

replacement therapy, such as bilateral tumors, solitary kidney, 

familial RCC, or pre-existing chronic kidney disease.[2] 

 

COMPLICATIONS 

After nephrectomy, both partial and radical, a range of 

potential complications should be monitored, encompassing 

surgical, renal, and systemic domains. 

Surgical site complications include bleeding, hematoma 

formation, vascular injuries (such as pseudoaneurysm or 

arteriovenous fistula), and injury to adjacent organs. Vascular 

complications, while uncommon, can be life-threatening and 

may present as delayed hemorrhage or hemodynamic 

instability, necessitating prompt imaging and possible 

intervention.[1-2] Urinary leaks and urinoma formation are 

notable risks, particularly after partial nephrectomy, and may 

manifest as persistent drainage, flank pain, or signs of 

infection.[1-2] The risk of these complications is influenced 

by tumor complexity and proximity to the collecting 

system.[1][3] 

Infectious complications, including wound infection, abscess, 

and urosepsis, are also recognized and require vigilance, 

especially in the early postoperative period.[1][3] 

Renal complications are of particular concern. Acute kidney 

injury (AKI) is a frequent early complication, with incidence 

rates varying by surgical approach and patient comorbidity 

profile. AKI is a strong predictor of adverse outcomes, 

including progression to chronic kidney disease (CKD), 

major adverse cardiovascular events, and mortality.[4-7] The 

risk of AKI and subsequent CKD is higher after radical 

nephrectomy compared to partial nephrectomy, and is further 

increased in patients with pre-existing CKD, older age, or 

larger tumor size.[4-7] CKD progression is a significant long-

term risk, with the majority of renal function decline 

occurring within the first three months postoperatively; this 

period is critical for monitoring and intervention.[5][7] In rare 

cases, acute renal failure requiring dialysis may occur, though 

this is uncommon even in high-risk populations.[6] 

Systemic complications, such as thromboembolic events, 

cardiovascular complications, and pulmonary issues, can also 

occur, particularly in patients with significant comorbidities. 

The occurrence of any postoperative complication, including 

renal and non-renal events, is associated with decreased long-

term survival after nephrectomy for malignancy.[8] 

In the context of living kidney donation, the risk of major 

perioperative complications is low (approximately 2.5–

2.9%), but minor complications and readmissions do occur 

and should be monitored.[9] 

In summary, the key complications to monitor after 

nephrectomy include bleeding and vascular injuries, urinary 

leaks, infection, AKI, CKD progression, and systemic events 

such as thromboembolism and cardiovascular complications. 

Early identification and management of these complications 

are essential to optimize outcomes.[1][4][7][9][8] 

 

CONCLUSION 

In conclusion, nephrectomy remains a vital intervention in the 

management of renal tumors, benign conditions, and various 

complex renal diseases. While partial nephrectomy is 

preferred for small, localized tumors to preserve renal 

function, radical nephrectomy remains necessary for larger or 

more invasive disease. The procedure carries a spectrum of 

potential complications, including vascular injuries, urinary 

leaks, infections, and renal function decline. Particularly, 

acute kidney injury and subsequent chronic kidney disease 

pose significant long-term risks, especially in patients with 

pre-existing renal impairment or comorbidities. Systemic 

complications such as thromboembolism and cardiovascular 

events further influence postoperative outcomes and survival. 

Careful patient selection, meticulous surgical technique, and 

vigilant postoperative monitoring are essential to minimize 

complications and optimize both short- and long-term 

outcomes. Continued research and individualized patient 

management strategies are key to advancing nephrectomy 

outcomes in diverse clinical scenarios. 
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