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ABSTRACT

Objective: Partial nephrectomy (PN) is increasingly important as a true alternative to radical
nephrectomy in localised renal cell carcinoma (RCC). In this study, we observed indications,
intraoperative, postoperative, and long-term complications of partial nephrectomy.

Material and Method: Thirty patients were enrolled over two years who presented with
symptoms suggestive of RCC (such as hematuria or a lump in the loin area) or had imaging
studies indicating RCC, at our outpatient or inpatient department. They underwent partial
nephrectomy, and we studied their demographic, clinical, and pathological features, along with
complications and long-term follow-up.

Results: The average age was 56.3 + 8.46 years. Preoperative mean creatinine was 1.11mg/dl,,
and during follow-up, it was 1.23 mg/dl. The mean eGFR preoperatively was 86.71
ml/min/1.73 m2, declining to 76.44 ml/min/1.73 m2 at follow-up. Functional outcomes were
good, with no patients requiring dialysis. The average operation duration was 183.43 minutes,
warm ischemia time 27.44 minutes, ice slush time 12.1 minutes, and intraoperative blood loss
289 ml. The mean drain removal day was 3.47 + 1.11 days, sutures were removed around 13.53
+ 1.07 days, and the average postoperative hospital stay was 4.17 + 0.87 days.

Conclusion: For patients with small, localised, unilateral renal tumors, elective open NSS is
feasible, safe, and offers excellent long-term local control and oncological outcomes, along
with functional benefits.
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INTRODUCTION

Although Radical nephrectomy (RN), as
described by Robson et al.[1] Although it has
long been the 'gold standard' treatment for
patients with Renal Cell Carcinoma (RCC),
there is a growing trend towards nephron-
sparing surgery (NSS) and minimally
invasive approaches. Whenever preservation
of renal parenchymal function is important,
nephron-sparing surgery is preferred to
radical nephrectomy. [2] Nephron-sparing

surgery is indicated for cases in which a
radical nephrectomy would render the patient
anephric with a subsequent immediate need
for dialysis. Such cases include synchronous
bilateral RCC, tumors in a solitary kidney,
and unilateral tumour with a poorly
functioning contralateral kidney (imperative
indications). Typical reasons for a solitary
organ are prior removal, renal agenesis, or
irreversible impairment from a benign
disorder. Further indications for partial
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nephrectomy are patients with unilateral
RCC and those with a functioning opposite
kidney with an uncertain future function. The
main reasons for the latter condition include
renal artery stenosis, hydronephrosis,
chronic  pyelonephritis, and systemic
diseases such as diabetes and hypertension
that result in arteriosclerosis and nephron-
affecting impairment. Another indication
includes patients with a small (4 cm or less in
diameter) unilateral tumour and a healthy
contralateral organ (elective indication) [3].
NSS is not recommended in patients with
tumors that would prevent the surgeon from
achieving negative surgical margins. This
includes patients with extensive renal masses
or extension into the renal vein or inferior
vena cava. The main perceived benefit of
partial nephrectomy over RN in patients with
absolute or relative indications is the
preservation of maximal renal parenchyma to
avoid end-stage renal disease. This benefit,
however, must be balanced against the need
for adequate cancer control. This study
focuses on the indications, contraindications,
advantages and disadvantages of NSS.

MATERIALS & METHODS

Ethical approval was taken from the
institutional ethics committee prior to the
commencement of the study. Informed
consent was obtained from all patients
included in the study. Over two years, 30
patients were enrolled in the study who either
presented with symptoms suggestive of
RCC, such as hematuria or a lump in the loin
region, or had imaging studies suggestive of
RCC, in OPD or IPD at our institute.
Inclusion criteria: patients with an age of
more than 18 years, those who gave consent
for inclusion in the study, patients with
synchronous bilateral RCC, tumors in a
solitary kidney, unilateral tumor with a
poorly functioning contralateral kidney or
unilateral tumor with a healthy contralateral
kidney. Exclusion criteria include patients
with tumors involving adjacent structures,
tumors with lymph node involvement or
metastasis, or for whom surgery cannot
achieve negative surgical margins. Each

patient was thoroughly evaluated using
proper history-taking, clinical examination,
blood investigations, and radiological
investigations to assess whether they were
suitable for partial nephrectomy in
accordance with our inclusion criteria.

Operative technique: All patients were given
general anaesthesia with an epidural catheter
for postoperative pain relief. The patient was
placed on the table in a standard lateral
(kidney) position with the operating table
maximally flexed. The eleventh rib incision
was used as a standard for all procedures, and
the 11th rib was excised to improve
exposure. The tumor is excised with the aim
of'achieving a gross negative surgical margin
and sent for histopathological examination.
The renal defect was closed by
approximating the transacted cortical edges
in one or two layers, sometimes after
placement of hemostatic agents (surgical
bolster). The cortical edges were sutured
together with an interrupted suture or
continuous suture with the application of
clips. A closed tube drain was left in the
retroperitoneal space. Intraoperative findings
observed included blood loss, duration of
operation, whether the clamp was used or
not, ischemia time, and, if ice slush was used,
the ice slush time. Immediate postoperative
complications observed were haemorrhage,
urinary fistula/leakage, pleural effusion,

wound complications, perinephric
hematoma, and pneumothorax, while late
complications  observed  were  renal

insufficiency and recurrence of malignancy.
All procedures were performed by expert
surgeons at our institute, thereby eliminating
learning-curve errors. All patients were
followed up with clinical examination,
ultrasound, contrast-enhanced CT (CECT) of
the abdomen, and chest x-ray to look for
recurrence or metastasis.

Statistical Analysis

The data obtained were analysed using SPSS
version 17.0. Continuous variables were
expressed as mean =+ SD value. Appropriate
statistical (paired t-test) tests were used to
study the role of partial nephrectomy cases in
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renal cell carcinoma. The probability value
(p-value) was used to determine the level of
significance. A p-value <0.05 was
considered significant, and a p-value < 0.01
was considered highly significant.

RESULT

In the present study, the majority of patients
(30%) were in the 56-60-year age group,
followed by 20% each in the 61-65-year and
51-55-year age groups, respectively. The

mean age of the study population was 56.3 +
8.46 years, with an age range of 32—69 years.
With a male: female ratio of 1.3:1, there were
56.7% (17) males and 43.3% (13) females. In
the present study, 36.63% presented with
pain, 9.99% with hematuria, and 6.66% with
fever. An incidental finding was observed in
46.67% of cases. 53.28% of patients
presented with symptoms, while 46.67%
were asymptomatic. (Table 1)

Table 1 - Distribution of presenting complaints

Presenting complaints | Present Absent

Frequency | Percent | Frequency | Percent
Incidental 14 46.67 16 53.28
Hematuria 3 9.99 27 89.91
Pain 11 36.63 19 63.27
Fever 2 6.66 28 93.24

Eighteen patients had right renal RCC (60%),
whereas 12 (40%) had left RCC. In the
present study, the mean creatinine during the
preoperative period was 1.11mg/dl, and
during follow-up, it was 1.23 mg/dl. Pre-
operatively, 2 cases had creatinine levels
more than 1.5 mg/dl and continued to remain

more than 1.5mg/dl even in the post-
operative period. It was also observed in the
present study that the mean eGFR during the
pre-operative period was 86.71ml/min/1.73
m2, and the mean eGFR during follow-up
was 76.44 ml/min/1.73 m2. (Table 2)

Table 2 - Comparison of Mean creatinine and eGFR preoperatively and postoperatively.

Pre-Operative | Post Operative | p value
Mean | SD Mean | SD
Creatinine | 1.11 0.21 1.23 0.18 <0.001
eGFR 86.71 | 23.31 | 76.44 | 21.14 | <0.001

In the present study, it was observed that the
mean duration of operation was 183.43
minutes, the mean warm ischemia time was

27.44 minutes, the mean ice slush time was
12.1 minutes, and the mean intraoperative
bleeding was 289 ml. (Table 3)

Table 3 - Distribution of intra-operative data

Mean | Std. Deviation | Minimum | Maximum
Duration of Operation 183.43 | 16.81 155.00 216.00
Warm Ischemia Time 2744 | 6.46 16 40
Ice Slush Time 12.1 2.37 10 15
Intraoperative Bleeding Volume | 289 414 180 370
The renal artery was clamped for vascular  urinary fistula as postoperative

control in 18 patients (60%), whereas ice
slush was given in 10 patients (33.3%). In the
present study, 23.3% had pleural injury,
followed by 16.7% with pleural effusion,
13.3% with hematuria, 6.7% with wound
infection, and 3.3% each with bleeding and

complications. It was observed that the mean
drain removal day was 3.47 £ 1.11 days, the
mean suture removal was done on 13.53 +
1.07 days, and the mean postoperative stay
was 4.17 = 0.87 days.
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DISCUSSION

Standard indications for NSS fall into three
categories: absolute, relative, and elective.
[4] Absolute indications include
circumstances where radical nephrectomy
would render the patient anephric, with a
subsequent immediate need for dialysis. This
includes patients with bilateral RCC or RCC
involving a solitary functioning kidney.
Relative indications for NSS include patients
with unilateral RCC and a functioning
contralateral kidney when the contralateral
kidney is affected by a condition that
threatens its future function, e.g. calculus
disease, chronic pyelonephritis. It also
includes patients with hereditary forms of
RCC, such as von Hippel-Lindau disease
(VHL). Elective indications for NSS include
patients with localised unilateral RCC and a
normal contralateral kidney.[4]

In the present study, the majority of patients
(30%) were in the 56-60-year age group,
followed by 20% each in the 61-65-year and
51-55-year age groups, respectively. The
mean age of the study population was 56.3 =
8.46 years, with an age range of 32—69 years.
Epidemiological studies have shown that the
mean age at diagnosis for RCC is 70 years
[5]. The lower mean age in our study
compared to the other studies could be
attributed to the fact that most of our patients
are diagnosed at an early stage due to
increased use of radiological imaging.

In the present study, of 30 patients, 17
(56.7%) were males, and 13 (43.3%) were
females. The male-to-female (M: F) sex ratio
was 1.3:1. Epidemiological studies indicate
that RCC is more often diagnosed in males
than in females, with an M:F ratio of 1.5:1
[5].

In 60% of cases, RCC presented on the right
side, compared with 40% on the left. No
epidemiological studies have demonstrated a
predilection of RCC for one side. It occurs in
either kidney at an equal rate. Guo S [6] et al
found that right-sided RCC was associated
with early stage, low-grade disease and
showed better cancer-specific survival than
left RCC. However, we could not find such a

correlation, as the study was small and
conducted in a single centre.

In the present study, 36.63% presented with
pain, 9.99% with hematuria, and 6.66% with
fever. An incidental finding was observed in
46.67% of cases. Asymptomatic patients
comprised 14 (46.67%) of 30, and
symptomatic  patients  comprised 16
(53.23%) of 30 in the study. Over the past
three decades, the frequency of incidentally
diagnosed tumors has increased, with a larger
proportion of smaller RCCs being detected.
This was mostly related to increased use of
cross-sectional imaging [7]. Incidentally
diagnosed tumors now comprise up to 50%
of all tumors diagnosed, and most are found
on CT scans of the abdomen performed for
unrelated diseases and symptoms [8].

In the present study, the mean creatinine
level during the preoperative period was 1.11
mg/dl, and during follow-up, it was 1.23
mg/dl. Creatinine was higher during post-
operative follow-up than pre-operatively (p <
0.05). Pre-operatively, two cases had
creatinine levels above 1.5 mg/dl, and these
levels remained above 1.5 mg/dl even in the
post-operative period. The study also
observed that the mean eGFR during the pre-
operative period was 86.71 ml/min/1.73 m?,
decreasing to 76.44 ml/min/1.73 m? during
follow-up. Mean eGFR was lower during
post-operative  follow-up  than  pre-
operatively. During follow-up, only two
cases had creatinine levels greater than 1.5
mg/dl, managed conservatively, with no
patients requiring dialysis either post-
operatively or during follow-up. Sankin A[9]
et al. also evaluated renal function after
partial nephrectomy and found no harmful
effect on eGFR, supporting our findings. The
effects of surgery on kidney function are
most evident within six months post-surgery.
It has been shown that patients with chronic
kidney disease (CKD) six months after
surgery are unlikely to improve over time
[10]. NSS offers specific advantages for
patients with normal contralateral kidneys,
including the potential to reduce the risk of
progression to chronic renal insufficiency
and end-stage renal disease by maximizing
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nephron preservation. Recent studies by
Furqgani et al. [11] and McKiernan et al. [12]
indicate that RN is associated with a higher
incidence of renal insufficiency (serum
creatinine > 2 mg/dl) compared to NSS. In
our cohort, no case progressed to renal
insufficiency at a mean follow-up of 6
months, demonstrating the functional
benefits of NSS. While the Ilong-term
functional benefit of NSS with a normal
contralateral ~kidney remains to Dbe
definitively proven, it is believed to lower the
risk of progression to chronic renal
insufficiency and end-stage disease. The
renal function outcomes after NSS in our
study align with findings from other studies.
Fergany et al. [13] reported that NSS in RCC
delays the onset and progression of chronic
renal insufficiency. The current study found
a mean operative time of 183.43 minutes, a
mean warm ischemia time of 27.44 minutes,
and a mean ice slush time of 12.1 minutes,
with intraoperative bleeding averaging 289
ml. Clamping was performed in 60% of
patients, and ice slush in 33.3%. The choice
of vascular control method, its technique, and
ischemia type depended mainly on the
surgeon's preference, with no correlation to
tumor size. Dominguez Esteban et al.[14],
reviewing 280 patients undergoing NSS,
reported that arterial clamping (using
hypothermia if ischemia time was expected
to exceed 30 minutes) was standard and
omitted only in patients with small peripheral
tumors, with recent literature suggesting a
20-minute clamp time as a strong protective
factor for renal function.[15] Despite
variations in vascular control and ischemia
methods, all our patients maintained normal
kidney function postoperatively and during
follow-up. Ebbing et al. [16], in a review of
36 patients who underwent NSS for elective
indications, reported no change in renal
function with either cold or warm ischemia.
Postoperative complications included pleural
injury (23.3%), pleural effusion (16.7%),
hematuria (13.3%), wound infection (6.7%),
and bleeding and urinary fistula (3.3% each).
Except for one patient (3.3%) with urinary
leakage requiring reoperation for DJ stenting,

all others had minor issues. Pasticer et al.
reported urinary leakage in 10.1% of 127
patients, while Dominguez Esteban et al.
found an 8.8% rate among 83 patients.
Various hemostatic methods were employed,
such as FloSeal™ and others like Surgicel,
Tachosol, and Tissucol, with only one patient
(3.3%) experiencing postoperative bleeding
managed conservatively. Richter et al[17]
didn’t report postoperative  bleeding
following the usage of FloSealTM matrix
hemostatic sealant from BEXTER for
hemostasis during NSS in 25 patients. The
oncological outcomes were favorable, with
all patients remaining alive and recurrence-
free at follow-up. Hafez et al. [ 18] reported a
100% disease-free survival rate.

CONCLUSION

In patients with small, localised, unilateral
renal tumors, elective open NSS can be
attempted safely and provides excellent long-
term local control and oncological efficacy,
while preserving renal function. Preservation
of nephrons achieved with open partial
nephrectomy reduces the long-term risk of
renal failure and delays, or even avoids, the
need for hemodialysis in these patients.
These benefits outweigh the risks of local
recurrence, which can be effectively detected
with  radiological imaging during
postoperative surveillance.

Declaration by Authors

Ethical Approval: Approved by IEC
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The author declares no
conflict of interest.

REFERENCES

1. Robson CJ, Churchill BM, Anderson W. The
results of radical nephrectomy for renal cell
carcinoma. J Urol. 1969 Mar;101(3):297-301.
doi: 10.1016/s0022-5347(17)62331-0.

2. Hoque E, Hossain S, Salam MA et al. Renal
Function after Partial Nephrectomy versus
Radical Nephrectomy for Renal Cell
Carcinoma: A Comparative Study. J Nephrol
Hypertens. 2021; 4(1): 1015.

3. O'Connor E, Timm B, Lawrentschuk N, Ischia
J. Open partial nephrectomy: current review.

International Journal of Health Sciences and Research (www.ijhsr.org) 255
Volume 16; Issue: 4; April 2026



Ravi Patel. Partial nephrectomy as a modality of treatment for renal cell carcinoma - clinical profile and
outcomes

10.

11.

12.

Transl Androl Urol. 2020 Dec;9(6):3149-3159.
doi: 10.21037/tau-20-474.

Shibamori K, Hashimoto K, Shindo T, Tabata
H, Kyoda Y, Kobayashi K, Tanaka T,
Masumori N. Outcomes of open partial
nephrectomy for renal cell carcinoma in the
minimally invasive approach era. Curr Urol.
2021 Dec;15(4):198-203. doi:
10.1097/CU9.0000000000000046.

Rose TL, Kim WY. Renal Cell Carcinoma: A
Review. JAMA. 2024 Sep 24;332(12):1001-
1010. doi: 10.1001/jama.2024.12848.

Guo S, Yao K, He X, Wu S, Ye Y, Chen J, Wu
CL. Prognostic significance of laterality in
renal cell carcinoma: A population-based study
from the surveillance, epidemiology, and end
results (SEER) database. Cancer Med. 2019
Sep;8(12):5629-5637. doi:
10.1002/cam4.2484.

Sebastia C, Corominas D, Musquera M, Pafio
B, Ajami T, Nicolau C. Active surveillance of
small renal masses. Insights Imaging. 2020
May 5;11(1):63. doi: 10.1186/513244-020-
00853-y.

Novacescu D, Feciche BO, Cumpanas AA,
Bardan R, Rusmir AV, Bitar YA, Barbos VI,
Cut TG, Raica M, Latcu SC. Contemporary
Clinical Definitions, Differential Diagnosis,
and Novel Predictive Tools for Renal Cell
Carcinoma.  Biomedicines. 2022  Nov
14;10(11):2926. doi:
10.3390/biomedicines10112926.

Sankin A, Sfakianos JP, Schiff J, Sjoberg D,
Coleman JA. Assessing renal function after
partial nephrectomy wusing renal nuclear
scintigraphy and  estimated  glomerular
filtration rate. Urology. 2012 Aug;80(2):343-6.
doi: 10.1016/j.urology.2012.04.054.

Timsit MO, Nguyen KN, Rouach Y, Elie C,
Loupy A, Fournier C, Legendre C, Mejean A.
Kidney function following nephrectomy:
similitude and discrepancies between kidney
cancer and living donation. Urol Oncol. 2012
Jul-Aug;30(4):482-6. doi:
10.1016/j.urolonc.2010.04.005.

Dur-e-Furgani H, Mahar NA, Rehman A, et al.
Impact of Radical and Partial Nephrectomy on
Renal Function Outcome. Journal of Bahria
University Medical and Dental College. 2025
Oct 24;15(04):397-405. DOL:
https://doi.org/10.51985/JBUMDC2025654
McKiernan J, Simmons R, Katz J, Russo P.
Natural history of chronic renal insufficiency

13.

14.

15.

16.

17.

18.

after partial and radical nephrectomy. Urology.
2002 Jun;59(6):816-20. doi: 10.1016/s0090-
4295(02)01501-7.

Fergany AF, Hafez KS, Novick AC. Long-term
results of nephron sparing surgery for localized
renal cell carcinoma: 10-year followup. J Urol.
2000 Feb;163(2):442-5.

Dominguez Esteban M, Passas Martinez J,
Romero Otero J, et al. Nefrectomia parcial
abierta: Experiencia del Hospital Universitario
12 de Octubre. Actas Urologicas Espaiiolas.
2009 May;33(5):526-33.
https://doi.org/10.1016/S0210-
4806(09)74186-5.

Obrecht F, Padevit C, Froelicher G, Rauch S,
Randazzo M, Shariat SF, John H, Foerster B.
The Association of Ischemia Type and
Duration with Acute Kidney Injury after
Robot-Assisted Partial Nephrectomy. Curr
Oncol. 2023 Oct 31;30(11):9634-9646. doi:
10.3390/curroncol30110698.

Ebbing J, Menzel F, Frumento P, Miller K,
Ralla B, Fuller TF, Busch J, Collins JW,
Adding C, Seifert HH, Ardelt P, Wetterauer C,
Westhoff T, Kempkensteffen C. Outcome of
kidney function after ischaemic and zero-
ischaemic laparoscopic and open nephron-
sparing surgery for renal cell cancer. BMC
Nephrol. 2019 Feb  4;20(1):40. doi:
10.1186/s12882-019-1215-3.  Erratum in:
BMC Nephrol. 2019 Mar 7;20(1):86. doi:
10.1186/s12882-019-1264-7.

Richter F, Schnorr D, Deger S, et al.
Improvement of hemostasis in open and
laparoscopically performed partial
nephrectomy using a gelatin matrix-thrombin
tissue sealant (FloSeal). Urology. 2003 Jan
1;61(1):73-7.  https://doi.org/10.1016/S0090-
4295(02)02143-X.

Hafez KS, Fergany AF, Novick AC. Nephron
sparing surgery for localized renal cell
carcinoma: impact of tumor size on patient
survival, tumor recurrence and TNM staging. J
Urol. 1999  Dec;162(6):1930-3. doi:
10.1016/S0022-5347(05)68071-8.

How to cite this article: Ravi Patel. Partial
nephrectomy as a modality of treatment for renal
cell carcinoma - clinical profile and outcomes. Int
J Health Sci Res. 2026; 16(4):251-256. DOI:
https://doi.org/10.52403/ijhsr.2026043 1

skook skok skok

International Journal of Health Sciences and Research (www.ijhsr.org)

256

Volume 16; Issue: 4; April 2026


https://doi.org/10.1016/S0090-4295(02)02143-X
https://doi.org/10.1016/S0090-4295(02)02143-X

