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ADULT NEPHRECTOMIES IN UNIVERSITY OF UYO TEACHING HOSPITAL, NIGERIA


ABSTRACT
AIM: The aim was to determine the clinical presentation, indications, type of operation, complications and outcome of open nephrectomy performed over a 10-year period in a Teaching Hospital in Nigeria.  STUDY DESIGN: This was a retrospective study of thirty- nine patients who had nephrectomy between January 2009 and December 2019 at the University of Uyo Teaching Hospital. MATERIAL AND METHODS: The patients’ clinical data from case notes, theatre, ward admission records and clinics were obtained. Information extracted included age, sex, clinical presentation, radiological findings, indications for and type of nephrectomy, laterality, intraoperative findings, complications of nephrectomy, histological diagnosis and treatment outcomes. Patients with incomplete clinical data were excluded. 
RESULTS: 39 patients had nephrectomy with age range from 18 years to 75 years (mean=50±13.29 years). There were 19 males and 20 females with male: female ratio of 1:1.05. The main presenting complaints were abdominal or flank pain in 35 (89.74%), loin mass in 30 (76.92%), and visible haematuria in 27 (69.23%). Radical nephrectomy was done for renal tumours in 27 patients (69.2%) and simple nephrectomy for benign conditions in 9 patients (23.0%). Histology confirmed renal tumours in 25/39 patients (64.2%), including renal cell carcinoma in 22(56.4%), and benign conditions in 14 (35.8%).  CONCLUSION: Renal tumours were the predominant indications for nephrectomy in our institution, though benign conditions also contributed.
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INTRODUCTION
Nephrectomy is commonly carried out for both benign and malignant lesions. Radical nephrectomy and nephroureterectomy are indicated in the treatment of malignant renal tumours including renal cell carcinoma, urothelial cancers and nephroblastoma [1,2]. Simple nephrectomy is done to remove non-malignant diseases like irreversibly damaged, non-functioning kidneys caused by benign pathological conditions like calculous disease, giant hydronephrosis due to neglected pelvi-uretric junction obstruction (PUJO) or impacted stones, chronic pyelonephritis, pyonephrosis, renal cystic disease, renal tuberculosis and benign tumours [2,7,8]. Nephrectomy can also be carried out in renal trauma for shattered kidneys, severe renal vascular injuries and donor nephrectomy for kidney transplantation of normal kidneys [2,7].
Renal tumours in developing countries still present late with huge symptomatic abdominal masses and metastatic disease. Radical nephrectomy (RN) in these large tumours is done either with curative intent or integrated into a multimodal treatment approach as cytoreductive nephrectomy for patients with metastatic disease. RN can be performed by open, laparoscopic or robotic techniques [4]. The development of modern radiological imaging techniques of computed tomographic scans (CT), magnetic resonance imaging (MRI) and renal ultrasonography (US) has led to the diagnosis of small, incidentally detected renal masses. There has also been a shift in surgical oncology towards organ preservation, hence minimally invasive techniques have become the mainstay of approach in developed countries and some centres in developing countries. Partial Nephrectomy or nephron sparing nephrectomy may be done in early stage (T1) tumours either by open technique, laparoscopically or robot-assisted [4]. Historically, partial nephrectomy was used under ‘essential’ conditions of a renal tumour in a solitary kidney, bilateral renal tumours, or tumours in a kidney with underlying disease of the kidney or renal insufficiency [4]. ‘Elective’ or nephron-sparing indications (i.e. tumour in a patient with normal contralateral kidney) can be done in cortically based, exophytic tumours without close proximity to the renal hilar vessels or encroachment upon the collecting system [4,5].  Donor nephrectomy of normal kidneys for transplantation can also be done by open or laparoscopic techniques. The benefits of minimally invasive techniques like laparoscopic radical nephrectomy (LRN) are decreased postoperative pain, shortened hospital stay, quicker convalescence and improved cosmesis with oncological outcomes comparable to open radical nephrectomy (ORN) [4,5,6].  In relatively poor economies, where there is lack of laparoscopic/robotic equipment and necessary expertise in most centres, open nephrectomy is still practised [7]. 
The aim of this study was to determine the indications for open adult nephrectomy, clinicopathological features, complications and outcome in University of Uyo Teaching Hospital.
PATIENTS AND METHODS
The records of 39 patients who had open nephrectomy between 2009 and 2019 were retrospectively analysed. Data extracted from case notes, theatre records, and histology reports included age, gender, presenting complaints, investigation results, indications for surgery, type of nephrectomy, histopathology and treatment outcomes. Preoperative assessment involved careful history and physical examination with emphasis on comorbidities that may affect cardiovascular system and kidneys including smoking, hypertension, obesity, diabetes and coronary artery disease and cardiovascular, abdominopelvic and genitourinary system examination. Complete blood counts, urinalysis and culture, electrolytes, urea and creatinine, estimated glomerular filtration rate, fasting blood sugar, liver function tests and lipid profile were documented. Imaging studies included abdominal ultrasound scan, CT scan, MRI, intravenous Urogram (IVU) and chest X-ray. Cardiac evaluation with electrocardiogram and echocardiograms were also done. Patients with urolithiasis, staghorn calculi and non-functioning kidneys also had stone screen with serum calcium, phosphate, uric acid and alkaline phosphatase estimations.
Simple nephrectomies were done on patients with benign renal lesions or shattered kidneys and renal vascular injuries, while radical nephrectomy was done for malignant renal lesions.
RESULTS   
Thirty-nine patients had open nephrectomy, with age range 18years-75years (mean= 50±13.29) (Table 1). Nineteen patients were males (48.7%) while 20 (51.3%) were female, with male: female ratio of 1:1.05.
Table 1: Age Distribution
	Age
	Number
	Percentage

	<21
	1
	2.56%

	21-30
	3
	8.57%

	31-40
	5
	12.82%

	41-50
	12
	30.76%

	51-60
	11
	28.20%

	61-70
	5
	12.82%

	71-80
	2
	5.12%

	Total
	39
	100%



Presenting complaints were abdominal or loin pain in 35 patients (89.74%), loin mass in 30 (76.92%), visible haematuria in 27 (69.23%), anaemia in 18 (46.15%), weight loss in 15 (38.46%) and fever in 10 (29.64%), leg swelling in 8 (20.51%), hypertension in 8 (20.51%), anorexia in 7 (17.94%) and trauma in 2 patients (5.12%) (Table 2).
Table 2: Clinical Features
	S/N
	Clinical features
	Number 
	Percentage %

	1.
	Loin pain
	35
	89.74%

	2.
	Loin Mass
	30
	76.92%

	3.
	Haematuria
	27
	69.23%

	4.
	Anaemia 
	18
	46.15%

	5.
	Weight loss
	15
	38.46%

	6.
	Fever
	10
	29.64%

	7.
	Leg swelling
	8
	20.51%

	8.
	Hypertension
	8
	20.51%

	9.
	Anorexia
	7
	17.94%

	10
	Trauma
	2
	5.12%



Indications for radical nephrectomy based on imaging studies were malignant renal tumours in 27 patients (69.2%), while simple nephrectomy were done for staghorn calculi with non-functioning kidney in 3 (7.7%), neglected pelvi-ureteric junction obstruction (PUJO) in 3 (7.7%), pyonephrosis in 2 (5.1%), renal trauma with shattered kidney and gun-shot renal vascular injury in 2 patients (5.1%). Other indications for simple nephrectomy included multicystic kidney disease in one patient (2.6%) and renal tuberculosis in one patient (2.6%) (Table 3). 
Table 3: Indications for Nephrectomy
	S/N
	Indications
	Frequency
	Percentage %

	1
	Renal Tumour  
	27
	69.2 %

	2.
	PUJ Obstruction 
	3
	7.7 %

	3.
	Staghorn Calculi and Nonfunction 
	3
	7.7 %

	4.
	Pyonephrosis 
	2
	5.1 %

	5.
	Gun-shot Trauma and shattered Kidney                  
	2
	5.1 %

	6.
	Renal TB                      
	1
	2.6 %

	7.
	Multicystic kidney           
	1
	2.6 %

	
	Total
	39
	100 %



Operations performed included radical nephrectomy for renal tumours in 27 patients (69.2%), simple nephrectomy for benign conditions in 9 patients (23.0%), partial nephrectomy in one patient with renal tuberculosis (2.6%), and emergency nephrectomy in 2 patients for renal trauma (5.1%) (Table 4).
Table 4: Operations Performed 
	S/N
	Operation Performed
	Number
	Percentage %

	1.
	Radical Nephrectomy
	27
	69.2%

	2.
	Simple Nephrectomy
	9
	23.0%

	3.
	Partial Nephrectomy
	1
	2.6%

	4.
	Emergency Nephrectomy
	2
	5.1%



Histological diagnoses were reported as malignant renal tumours in 25/39 patients (64.2%), including renal cell carcinoma in 22 (56.4%), transitional cell carcinoma in 2 (5.1%) and nephroblastoma in 1 (2.6%). Benign conditions on histology included staghorn calculi with renal parenchymal atrophy in 3 (7.7%), PUJ Obstruction with giant hydronephrosis in 3 (7.7%), pyonephrosis in 2 (5.1%), shattered kidney with haematoma in 1 (2.6%) and renal vascular laceration from gunshot in 1 (2.6%), multicystic kidney disease in 1 (2.6%), renal tuberculosis in 1 (2.6%), angiomyolipoma in 1 (2.6%) and oncocytoma in 1(2.6%) (Table 5).
Table 5: Histological Diagnosis 
	S/N
	 Type                                                         Number
	Percentage

	A 
	Malignant Tumours                                25
	64.2%

	1.
	Renal Cell Carcinoma
	22
	56.4%

	2.
	Transitional Cell Carcinoma
	2
	5.1%

	3.
	Nephroblastoma
	1
	2.6%

	B
	Benign Conditions
	14
	35.8%

	1.
	Staghorn calculi/non-function kidney
	3
	7.7%

	2.
	Pelvi-ureteric junction obstruction
	3
	7.7%

	3.
	Pyonephrosis
	2
	5.1%

	4.
	Shattered Kidney
	1
	2.6%

	5.
	Gun-shot with renal vascular injury
	1
	2.6%

	6.
	Multicystic kidney disease
	1
	2.6%

	7.
	Renal tuberculosis
	1
	2.6%

	8.
	Angiomyolipoma
	1
	2.6%

	9.
	Oncocytoma
	1
	2.6%



Complications of surgery included primary haemorrhage, wound infection, wound dehiscence, septicaemia, basal atelectasis and pneumonitis, abdominal wall bulging with incisional hernia and end-stage renal disease. Intra-operative blood loss was about 500mls during simple nephrectomy for benign lesions and 1,500-1,700mls in radical nephrectomy for malignant tumours. This necessitated perioperative transfusion of 1-3 units of blood in 17 patients (43.58%). Five patients (12.8%) had superficial surgical site infection, while 2 patients had wound dehiscence (5.1%). Two patients with pyonephrosis had severe sepsis and basal atelectasis, and two patients presented with abdominal wall bulging with incisional hernia at six months post operation.  

DISCUSSION
Thirty-nine patients had open nephrectomy over a ten-year period with age range from 18 years to 75 years (mean=50±13.29) and male: female ratio of 1:1.05. The mean age compares with mean age of 42.73years reported by Badmus et al in Ife [7], but was higher than the report by Ekeke et al from Port Harcourt with age range of 36.97±19.16 [13]. The mean age was higher because the percentage of malignant tumours was higher than benign lesions in this series, as also seen by Omisanjo et al in Lagos (mean age= 44.75±17.16 years) [14] and Kyei et al from Accra where the mean age was 52.2±15.5 years [15]. There was a slight female preponderance with male: female ratio of 1: 1.05, in contrast to the study from Ife where the male: female ratio was 2:1. Studies from Pakistan and India also had a male: female ratio of 1:1.05 [8,12].
The main presenting complaints were loin pain in 35 patients (89.74%), abdominal/loin mass in 30 (76.92%), visible haematuria in 27 (69.23%), anaemia in 18 (46.15%), weight loss in 15 (38.46%) and pyrexia in 10 (29.64%). Hypertension was present in 8 patients (20.51%), leg swelling in 8 (20.51%) and anorexia in 7 (17.54%).  The classic triad of loin pain, loin mass and haematuria were associated with late presentation of renal cell carcinoma, though benign tumours also presented with these symptoms. Badmus et al also reported loin pain in 94.7%, abdominal mass in 84.2% and haematuria in 52.6% as common presentations in patients with malignant tumours [7]. 
Renal tumours constituted the majority of clinical indications for nephrectomy in our patients (n=27, 69.2%) while 12 patients had benign conditions (30.7%). This finding is similar to reports from other centres in Nigeria, Ghana and Europe [7,9,10,11]. However, there is regional variation with some Middle eastern and Asian countries reporting benign conditions as the majority of indications for nephrectomy (Rafique et al. in Pakistan [8] and Datta et al. in rural India [12]). 
Renal tumours in this series were located in the right kidney in 15/27 patients (55.6%), and in the left kidney in 12/27 patients (44.4%). The majority of the renal tumours were in advanced stages III and IV (23/27, 85.2%). These were diagnosed by physical examination and imaging modalities including abdominal ultrasound scan (USS), Intravenous Urogram (IVU), CT Urogram and magnetic resonance imaging (MRI). Intravenous Urogram was useful in the diagnosis of non-functioning kidneys, pelviureteric junction obstruction and renal stones while ultrasound scan was used to evaluate cystic and solid renal mases. However, both IVU and USS are limited in the differential diagnosis of benign and malignant lesions.  Although IVU was often the first test that indicated a renal mass in the past, it is now only used for evaluation of haematuria, and its utility is currently limited by hypersensitivity to contrast media [1,5]. Features suggestive of malignancy on IVU include calcification within the mass, increased tissue density, irregularity of the margin, distortion, displacement and destruction of the collecting system [5]. Multiphasic, cross-sectional imaging provides the most accurate characterization of renal masses, while assessing for locally advanced features and intrabdominal metastases, and readily excludes angiomyolipoma (AML) by identifying intralesional fat [1,2]. CT scan and MRI are most widely used. Ultrasonography is noninvasive, accurate, inexpensive and can be used to diagnose cystic and solid renal masses and contrast enhanced ultrasound (CEUS) are currently being used. Contrast enhancement on CT Urogram by more than 15-20 Hounsfield units (HU) should be considered RCC until proved otherwise. CT with intravenous contrast should be avoided in patients with chronic kidney disease (CKD) or patients scheduled for dialysis. MRI is an alternative with intravenous gadolinium enhancement of >20% suggestive of renal cell carcinoma [1,2,4,5]. 
Benign clinical indications in our series included staghorn calculi with non-functioning kidney in 3 patients (7.7%), neglected pelvi-ureteric junction obstruction with giant hydronephrosis in 3 (7.7%), pyonephrosis in 2 (5.1%) and trauma with shattered kidney and gunshot with renal vascular pedicle injury in 2 (5.1%). Renal tuberculosis and multicystic kidney disease also contributed one patient each, respectively. In Ife, Badmus reported suspected malignancy as the indication for nephrectomy in 25/30 patients (83.3%) [7], while Shittu et al in Ibadan reported renal malignancy in 26/30 adults (86.7%) [9], and Omisanjo in Lagos had renal malignancy as indication for nephrectomy in the majority of their patients 30/40 (75%) [14]. Benign indications for nephrectomy in developed countries have declined because of early diagnosis and minimally invasive treatment of calculous disease, pelvi-ureteric junction obstruction and antibiotic treatment of chronic pyelonephritis and inflammatory conditions [13].  
In this series, open radical nephrectomy (ORN) was performed in 27 patients with renal tumours (69%), out which 25 were malignant and 2 turned out to be benign tumours (angiomyolipoma and oncocytoma). Simple nephrectomy was done in 9 patients for benign conditions (23.0%), emergency nephrectomy in 2 patients with renal trauma and partial nephrectomy in one patient who had renal tuberculosis. We did not do donor nephrectomy as we are yet to start renal transplantation program in our hospital. Simple nephrectomy for benign conditions was performed with dissection within Gerota’s fascia. Prototypical radical nephrectomy (RN) encompasses the basic principles of early vascular control with triple ligation of renal artery and vein, en-bloc removal of the kidney with tumour, perinephric fat, upper third of ureter and ipsilateral adrenalectomy with primary dissection external to Gerota’s fascia and extended lymph node dissection (LND) [2,3]. All the patients in this series had perifascial tumour resection with ipsilateral adrenalectomy. Three patients had tumour thrombectomy from the renal vein and inferior vena cava (IVC) and one patient had hepatic nodule metastasectomy. However, routine ipsilateral adrenalectomy is not always necessary in the absence of radiographic adrenal enlargement or local invasion unless the malignant lesion extensively involves the kidney, is located in the upper pole or is locally advanced [2]. Regional lymph dissection is not required in every radical nephrectomy as overall lymph node disease is about 5% [2]. The resected tumour specimens weighed between 0.5kg to 2.5kg and measured between 7cm to 21cm denoting bulky, advanced tumours. Radical nephrectomy can be done by open, laparoscopic or robotic techniques, but we did not have the facilities or trained personnel to carry out minimally invasive laparoscopic or robot assisted nephrectomy (LPN or LRN). Open Radical nephrectomy (ORN) was done through a transperitoneal (subcostal, chevron, transverse, or midline) incision to allow early access to the vessels. In some patients, an extended subcostal, flank extraperitoneal or transverse transperitoneal incision was used [2,20,28]. The principal advantage of the transperitoneal approach is that exposure of kidneys, renal pedicle, vena cava and aorta is excellent, and the incision can be extended. However, greater blood loss, splenic injury on the left, postoperative ileus and intraabdominal adhesions are possible complications [20]. At times the renal artery and vein cannot be ligated individually because of huge tumour size and significant hilar lymphadenopathy, hence whole pedicle clamp technique may be utilized, though the potential risk of arterio-venous fistula must be kept in mind. Care must be taken to avoid ligation of the superior mesenteric artery during RN for left-sided tumours [2]. The retroperitoneal approach is relatively contraindicated for large tumours, because the operative field is limited, and resection of the lower two ribs may be indicated to secure access to the great vessels [20]. RN remains the definitive therapy for treatment of localized (T2) or larger renal cell cancers, whereas partial nephrectomy or nephron-sparing surgery (NSS) is treatment of choice for small renal tumours (T1a and T1b) when feasible, and laparoscopic radical nephrectomy (LRN) for lesions not amenable to NSS [21,22,23,24]. There is concern that post nephrectomy, radical nephrectomy predisposes to development of new onset chronic kidney disease (CKD), or progression of preexisting CKD which is associated with morbid cardiovascular disease (CVD) and increased mortality rates [26,27]. Partial nephrectomy or NSS for small tumours (stage T1a, < 4cm), whenever feasible preserves renal parenchyma, and renal function [1,2]. PN also preserves renal function in patients with pre-existing chronic kidney disease (CKD), proteinuria, abnormal contralateral kidney or multifocal familial renal cell cancer [1,2,4,5].
Out of the 27 patients with renal tumours in this study, histological diagnosis showed malignant renal tumours in 25/39 patients (64.2%) out of which 22 (56.4%) were renal cell carcinoma, transitional cell carcinoma in 2 (5.1%), and adult nephroblastoma in 1patient (2.6%). Two of the suspected renal tumours turned out to be benign tumours i.e. angiomyolipoma (2.6%) and oncocytoma (2.6%). Histology showed benign conditions in 14/39 (35.8%). In the study by Ekeke et al 33/57 (57.89%) of the patients had malignant tumours, while 24/57 (42.11%) had benign conditions as histological diagnosis [13]. Conversely, out of 154 nephrectomies by Rafique in Pakistan, 118 (76.6%) were due to benign conditions and 36 (23%) had malignant aetiology [8]. Also, Datta et al in rural India in a series of 88 nephrectomies, reported that 60.2% were performed for benign conditions, whereas 39.8% of cases were for malignant conditions [12]. Nephrectomies for benign conditions are still common in developing countries with low socioeconomic status, compared to western countries [8,12,13].
Complications of nephrectomy encountered in our patients included primary haemorrhage, wound infection, wound dehiscence, septicaemia, basal atelectasis, abdominal wall bulging with incisional hernia and end stage renal disease (ESRD). Intraoperative primary haemorrhage was high during radical nephrectomy for large renal malignant tumours and estimated to be between 1,500mls to 1,700mls, while simple nephrectomy for benign conditions resulted in less blood loss, approximately 500mls. The renal trauma patients with gunshot injury to renal vessels and shattered kidney also had massive retroperitoneal haematoma and haemorrhage estimated at about 1,700-2000mls before vascular ligation was achieved. Seventeen patients (43.58%) required perioperative blood transfusion. Five patients (12.8%) had superficial surgical site infection, two patients (5.1%) had wound dehiscence, two patients (5.1%) with pyonephrosis had severe sepsis and basal atelectasis and two patients presented with abdominal wall bulging and incisional hernia about six months postoperatively. The superficial surgical site infection was treated with antibiotics, the wound dehiscence had secondary suturing and the incisional hernia were repaired [28]. Four patients (10.3%) had end stage renal disease (ESRD) and had haemodialysis. The patients were followed up jointly with nephrologists monthly for up to one year with renal function tests (electrolytes, urea and creatinine, urinalysis and urine microscopy) and abdominal ultrasound scans [26,27]. The majority were lost to follow-up after that. There were four mortalities (10.3%) related to end stage renal disease (ESRD) and complications of advanced, metastatic renal malignancy.  
CONCLUSION:
Renal tumours were the commonest indications for adult nephrectomy in our hospital, with renal cell carcinoma the most common histological type. Benign conditions like non-functioning kidneys from renal staghorn calculi, giant hydronephrosis from neglected pelviureteric junction obstruction, pyonephrosis, chronic pyelonephritis, renal tuberculosis and trauma were fewer indications for nephrectomy. Early diagnosis and treatment would reduce the need for nephrectomy for some of these benign conditions. Open radical or simple nephrectomy was relatively safe in our environment.
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