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ABSTRACT
Objective:  To  evaluate  the  efficacy  of  RENAL  nephrometry  scores  in  guiding  open  partial  nephrectomy  for  renal  malignancies  and
comprehend perioperative factors influencing outcomes.
Study Design: Observational study.
Place and Duration of the Study: Department of Urology, Pakistan Kidney and Liver Institute and Research Centre, Lahore, Pakistan,
from September 2017 to June 2023.
Methodology: The study includes 48 eligible patients undergoing partial nephrectomy for kidney cancer. RENAL scores, preoperative
CT scans, patient data, and tumour specifics were collected. Perioperative outcomes, including Clavien-Dindo classification for complica-
tions,  were  recorded.  Patient  characteristics,  tumour  details,  and  continuous  variables  such  as  estimated  glomerular  filtration  rate
(eGFR) were analysed using IBM SPSS version 20.0.
Results: The study included 48 patients (33 males and 15 females) with a median age of 53 years and a median RENAL score of 8.
Clear-cell carcinoma was the dominated histological type (70.83%). The average follow-up duration was 30 months. The RENAL score
correlated  significantly  with  ischaemia  time,  blood  loss,  tumour  size,  drainage  day,  and  catheter  out  day.  Postoperative  elevation  in
serum creatinine was associated with male gender and eGFR.
Conclusion: Partial nephrectomy is highly effective for small, locally limited renal tumours, providing favourable outcomes with minimal
complications. Tumour size is crucial for reporting, aiding research, and patient counselling. Despite limited correlation with complica-
tions, the RENAL nephrometry score remains valuable for defining renal mass characteristics and precise planning in complex localised
renal cell carcinoma operations.

Key Words: RENAL nephrometry scores, Perioperative outcomes, Open partial nephrectomy, Retrospective analysis, Renal tumours,
Renal mass characteristics.

How to cite this article: Nusrat NB, Kundi S, Rehman AU, Zafar N, Bajwa SI, Imtiaz S. RENAL Nephrometry Scores and Perioperative
Outcomes in Open Partial Nephrectomy. J Coll Physicians Surg Pak 2024; 34(12):1524-1529.

INTRODUCTION

Renal cell carcinoma (RCC), constituting 2 to 3% of adult malig-
nancies, is experiencing a steady increase of about 2.5% annu-
ally. Advanced imaging techniques have led to the incidental
detection  of  over  half  of  renal  tumours  at  early  stages,
redefining  RCC  as  the  radiologist's  tumour  rather  than  the
classic  triad's  internist's  tumour.1,2  Its  global  prevalence  is
notably rising in Asian countries, including China, Japan, and
India.3-5 The lack of RCC incidence statistics in Pakistan necessi-
tates a comprehensive registration of renal cancer. Nephron-
sparing surgery (NSS) via partial nephrectomy (PN) has become
the primary approach for smaller kidney tumours, gaining subs-
tantial research attention.6
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In Pakistan, the increasing trend of partial nephrectomy (PN) for
minor renal tumours mirrors the global landscape. The ongoing
debate between partial and radical nephrectomy persists, even
for small kidney tumours that may benefit from less invasive
treatments. Tools such as the RENAL (radius, exophytic / endo-
phytic features, tumour proximity to the collecting system or
sinus in millimetres, anterior/posterior placement relative to
polar lines) nephrometric scoring system have emerged to fulfil
the scientific demand for evidence-based criteria. This radio-
graphic tool, assessing tumour complexity through five vari-
ables and assigning scores ranging from four to twelve, helps
categorise tumours as low, moderate, or high complexity. This
article presents the authors’ initial experience with PN.7

Clinician’s choice to perform PN is mostly based on the features
of the tumour, however, preoperative evaluations should also
take  the  patient's  comorbidities  and  general  health  into
account.  Postoperative  problems  and  reduced  survival
following peripheral neuropathy have been linked to older age,
male gender, medical comorbidities (hypertension, diabetes,
congestive  heart  failure,  and  coronary  artery  disease),
smoking, and obesity.8 This study aims to evaluate the efficacy
of  the  RENAL nephrometric  scoring  system in  guiding  renal
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tumour  surgery,  addressing  the  increasing  prevalence  of
partial nephrectomy and enhance evidence-based treatment
decision-making for improved patient care.

METHODOLOGY

This  study  received  approval  from  the  Institutional  Review
Board of the Pakistan Kidney and Liver Institute and Research
Centre in Lahore, Pakistan, before the initiation of the study.
Through the hospital's IT network, the authors were able to get
the medical  records of  each patient receiving treatment for
kidney cancer. Between September 2017 and June 2023, 117
patients had open partial nephrectomy procedures at the study
centre.  Sixty-nine  individuals  were  disqualified  due  to  low
RENAL  scores,  loss  of  follow-up,  data  loss,  a  single  kidney,
numerous  tumours,  or  bilateral  tumours.  The  final  group
contained 48 patients in total. The authors obtained the medical
records of all patients undergoing treatment for kidney cancer
from the hospital's information system. To participate in the
study, patients were required to meet the following criteria:
Records of patients with small-size tumours, chronic nephritis,
and chronic renal illness, 20 years of age or older, and who
received PN in the Department of Urology at the Pakistan Renal
and Liver Institute and Research Centre in Lahore, Pakistan.

Inclusion criteria were patients pathologically diagnosed with
localised RCC and a few uncommon tumours (tumours stage
pT1a-pT3a);9  pathological  types  identified  by  pathology,
including clear-cell RCC, papillary RCC, chromophobe RCC, and
unclassified types; RENAL score of patients ranging from 5x to
9x; and patients surgically treated with NSS. To evaluate the
outcomes of PN for a specific tumour and to counteract the
influence  of  prior  cancer  history,  patients  with  multiple
tumours, bilateral tumours, or those having PN history on the
contralateral side in the past three years were eliminated from
the analysis. As previously described, NSS was carried out util-
ising the conventional open surgical method.10 Warm ischaemia
and extraperitoneal access were used for open NSS. An experi-
enced surgeon performed interventions on all patients.

Patient  characteristics  encompassed  continuous  variables
such as age, and categorical  variables including age group,
gender,  and  body  mass  index  (BMI).  Comorbidities  such  as
hypertension, diabetes mellitus, coronary heart disease, and
American  Society  of  Anaesthesiologists  (ASA)  scores  were
recorded categorically. Tumour data encompassed site, stage,
pathological type, laterality, postoperative ISUP grade, renal
vein invasion, sarcomatoid change, necrosis,  renal sinus fat
invasion, margins, lymph node mets, and Leibovich score. RCC
diagnoses were confirmed post-surgery via pathology. Contin-
uous variables pre- and post-surgery were eGFR, creatinine,
and blood urea nitrogen (BUN). Perioperative outcomes were
captured both continuously and categorically, including length
of hospital stay (LOS), estimated blood loss (EBL), drainage day
removal  (DDR),  catheter  out  day  (COD),  operative  time  in
minutes  (OTM),  warm  ischaemia  time  (WIT),  follow-up  time
(FUT), and complications based on Clavien-Dindo (CD) classifi-
cation. CD scores denoted complications post-surgery.11 The

authors used IBM SPSS (Version 20.0) for the analysis. Contin-
uous variables were expressed as mean ± standard deviation or
median (IQR), and categorical variables as frequencies. The
authors employed paired t-tests for pre/postoperative compari-
sons,  chi-square  tests  for  associations,  linear  regression  for
predicting serum creatinine elevation, and independent t-tests to
compare gender differences in serum creatinine. Bivariate correla-
tion examined relationships. Significance was set at p <0.05.

RESULTS

In total, 48 patients were included in the NSS cohort. Demo-
graphics, history, and comorbidity are detailed in Table I.
 

Table  I:  Patients’ demographics,  history,  and  comorbidity.

Variables Frequency (N) Percentage (%)
Age group
20-40 10 20.8
41-60 22 45.8
61-80 16 33.3
Gender
Male 33 68.8
Female 15 31.3
Ethnicity
Punjab 46 95.8
KPK 2 4.2
Occupation
Businessman 10 20.8
Housewife 14 29.2
Farmer 4 8.3
Labour 6 12.5
Government servant 14 29.2
BMI
Healthy 21 43.8
Overweight 9 18.8
Obese 18 37.5
Smoker
Yes 28 58.3
No 20 41.7
Surgical history
Yes 21 43.7
No 27 56.3
Hypertension
Yes 31 64.6
No 17 35.4
Diabetes
Yes 18 37.5
No 30 62.5
IHD
Yes 5 10.4
No 43 89.6
Chronic pyelonephritis
Yes 4 8.3
No 44 91.7
Symptoms
Symptomatic 8 16.7
Asymptomatic 40 83.3
Diagnosis
Incidental 40 83.3
Haematuria, Flank pain 4 8.3
UTI, Haematuria, Flank pain 4 8.3
Additional comorbidities
Yes 25 52.1
No 23 47.9
ASA
1 4 8.3
2 18 37.5
3 26 54.2
Indications of PN
Small size tumour 43 89.6
Chronic nephritis 4 8.3
Chronic kidney disease 1 2.1
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Serum creatinine  was  observed to  be  raised in  most  of  the
patients in both pre- and post-operative settings. A linear regres-
sion model was used to find out the significant predictor for
raised serum creatinine. Using both pre- and post-operative
values of eGFR and serum creatinine, eGFR was found to be the
significant predictor. The authors applied independent t-test to
find  out  whether  significant  differences  existed  between
genders  in  reference  to  serum  creatinine.  Results  showed
significant differences in creatinine levels between males and
females  in  preoperative  settings.  Preoperative  biopsy  ISUP
grading was only done in 14.6% patients in which G1 was seen in
10.4% and G2 in 4.2%. Open partial nephrectomy was used as
the  surgical  approach.  Patients’  perioperative  data  findings
were: LOS 40 ± 2.029 days, mean DDR 2.88 ± 0.815 days, mean
WIT 5.44 ± 5.343 minutes, mean EBL 370.35 ± 179.48 mL,
mean  COD  3.02  ±  0.978  days,  mean  OTM  95.31  ±  32.83
minutes. The mean FUT was 29.99 months in the NSS group,
with a median of 30 months. RENAL score grade showed a posi-
tive relationship with WIT (Pearson r = 0.478, p = 0.001), EBL
(Pearson  r  =  0.65,  p  <0.001),  tumour  size  in  centimetres
(Pearson r = 0.472, p = 0.001). RENAL score category showed
significant association with WIT (χ2 = 9.007, df = 3, p = 0.029),
tumour size in centimetres (χ2  = 25.3, df = 15, p = 0.047),
primary tumour stage (χ2 = 11.8, df = 5, p = 0.037). RENAL score
grade showed association with DDR (χ2 = 38.2, df = 16, p =
0.001), and COD (χ2 = 31.45, df = 16, p = 0.01). Smoking also
showed a significant association (p = 0.043, df = 1) as well as
correlation  with  perioperative  complications  (Pearson  r  =
0.294, p = 0.042).

Tumour  characteristics  included  laterality,  site,  type,  size,
stage, pre- and post-operative ISUP grade, renal vein invasion,
sarcomatoid  change,  necrosis,  renal  sinus  fat  invasion,
margins, lymph node mets, Leibovich score, and preoperative
RENAL score grade. Among the 48 patients included in the
study, 54.2% had right-sided and 45.8% had left-sided tumours
with 35.4% located in the upper pole site, 45.8% in the lower
pole, and 18.8% in the mid-pole. Clear cell RCC was 70.8%,
papillary RCC 12.5%, unclassified RCC 2.1%, clear cell papillary
tumour 4.2%, renal oncocytoma 4.2%, angiomyolipoma 4.2%,
and chromophobe RCC 2.1%. Median tumour size was 5.135 ±
2.1361 cm. Tumour staging revealed 41.7% pT1b, 37.5% pT1a,
6.3%  pT2a,  6.3%  pT3a,  and  4.2%  pT2b.  Preoperative  ISUP
grading showed G1 in 10.4% of cases and G2 in 4.2%; while post-
operatively ISUP G1 was in 14.6%, G2 in 54.2%, G3 in 6.3%, and
G4 in 6.3%. Renal vein invasion was absent and sarcomatoid
change was observed in 6.3% of cases. Regarding necrosis, it
was noted as follows: 10% in 4.2% cases, 20% in 20.8%, 30% in
4.2%, and 40% in 2.1% cases. Renal sinus fat invasion occurred
in 12.5% cases. Margins were free in 93.8% cases, involved in
6.3%  cases.  No  metastatic  lymph  nodes  were  detected.
Leibovich score identified: 58.3% patients as low risk, 8.3% as
intermediate, and 10.4% as high risk. RENAL score grading
revealed 5x 4.2%, 6a 2.1%, 6p 4.2%, 6x 6.3%, 7a 10.4%, 7p
2.1%, 7x 14.6%, 8x 18.8%, and 9x 37.5%. Postoperative compli-
cations were observed in 11 out of 48 patients, categorised as

minor and major. This nephrectomy score did not, however,
correlate with postoperative complications. Patients were cate-
gorised into three groups based on their RENAL scores: Low
(6-7),  intermediate  (8-9),  and high  (10-12).  The  low RENAL
score group comparised 2 patients (4.2%) with a score of 6 and
6 patients (12%) with a score of 7, making up a total of 13
patients  (27.1%).  The  intermediate  RENAL  score  group
included 9 patients (18.8%) with a score of 8 and 18 patients
(37.5%) with a score of 9, with a total of 27 patients (56.3%).
However,  there  were  no  patients  with  high  RENAL  scores
(10-12).  Postoperative  complications  were  categorised  as
minor and major. Among the minor complications (n = 8), the
most common was fever with 4 cases, followed by wound infec-
tion with 4 cases, abdominal distension with 2 cases, and hyper-
diuresis with 1 case. Additionally, there was one case for each of
bed sores, acute gastroenteritis, and psychological instability.
On  the  other  hand,  major  complications  (n  =  3)  included
perinephric collection, fever with intra-abdominal collection,
and haematoma formation, each occurring once. Complica-
tions are graded using the Clavien-Dindo classification versus
RENAL scores as described in Table II.
Table   II:  Clavien-Dindo  versus  RENAL  score.

Clavien-Dindo Grade
RENAL score 1 2 3 4 5 Total
Low 0 0 0 0 0 0
Intermediate 7 1 3 0 0 11
High 0 0 0 0 0 0
Total 7 1 3 0 0 11

Table   III:  Correlation  between  RENAL  score  grade  and  eGFR

Bivariate correlation
between variables

Correlation
coefficient

Significance
(Two-tailed)

Preoperative RENAL
score grade

eGFR -0.293 p = 0.043

*Correlation is significant at the 0.05 level. **Correlation is significant at
the 0.01 (Two-tailed) level.

For continuous data, preoperative RENAL score grade and post-
eGFR  exhibited  a  negative  connection.  Preoperative  RENAL
score grade and eGFR had a moderately negative linear associa-
tion,  as  indicated  by  the  negative  correlation  coefficient  of
-0.293. The eGFR dropped when the preoperative RENAL score
grade rose. The statistical significance of this association, as
indicated by the p-value of 0.043, suggested that it is improb-
able that the observed link is the result of pure chance (Table III).

A  paired  samples  t-test  showed  a  statistically  significant
decrease  in  eGFR  levels  preoperatively  (M  =  90.713  ±
29.7683)  and  postoperatively  (M  =  65.075  ±  22.2244;  t  =
9.303, p <0.001, d = 47). The mean eGFR decreased by a subs-
tantial amount, as indicated by the large effect size (d = 47).
The  t-value  of  9.303  and  a  very  low  p-value  (p  <0.001)
suggested that this decrease is unlikely to be due to chance.
Patients’ level of creatinine before operation (M = 0.9665 ±
0.42408)  to  after  operation  (M  =  1.3913  ±  0.98855;  t  =
-3.916, p  <0.001,  d = 47) showed a statistically significant
increase. The mean creatinine levels increased, as indicated by
the positive effect size (d = 47). The negative t-value (-3.916)
and a very low p-value (p <0.001) suggested that this increase
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is unlikely to be due to chance. Patients’ level of BUN before
operation  increased  from  (M  =  14.071  ±  5.0365)  to  (M  =
16.002 ± 6.7008; t = -2.265, p <0.028, d = 47) after opera-
tion, where t is test statistic (t), d is effect size which indicated a
statistically significant increase in BUN levels. The mean BUN
level increased, as suggested by the positive effect size (d =
47). The negative t-value (-2.265) and a p-value of 0.028 indi-
cated that this increase is statistically significant, though the p-
value was not as extreme as the other tests. So, the PN had
significant effects on eGFR, creatinine levels, and BUN levels.
The  reported  effect  sizes  (d  =  47)  indicated  substantial
changes in these variables due to the operation. Additionally,
the low p-values (p <0.001 or p <0.028) further supported the
notion that these changes were not due to random chance
which might be other factors discussed above.

DISCUSSION

In this retrospective analysis, the authors aimed to critically
assess the link between RENAL nephrometry scores and periop-
erative outcomes after open partial nephrectomy (OPN) in a
single  centre.  Additionally,  the  study  evaluated  the  RENAL
score's predictive value for complications and its relevance in
clinical practice for guiding partial nephrectomy decisions. The
demographic distribution of the cohort was parallel to that of
Draeger et al.12 The present study unveils significant insights
into the intricate relationship between tumour complexity and
surgical outcomes in the renal surgery.

Over 60% of kidney tumours are now incidentaly identified due
to the increased accesibility and affordability of the diagnostic
imaging methods.13 Early-stage and smaller tumour appear-
ances are the results of this trend. According to studies by the
Memorial Sloan-Kettering Cancer Centre,14 malignancies were
accidentally found in 80% of kidney cancer patients having
surgery. According to a different study, 61% of tumours were
mistakenly  discovered  during  unrelated  medical  exami-na-
tions.15 In this study, 83.3% (40 out of 48 patients) of diagnoses
were made by accident, whereas 8.3% of cases had haema-
turia or flank pain and another 8.3% had symptoms of the lower
urinary tract. This shows that even though many patients had
incidentaly  discovered  renal  tumours  during  evaluation  for
non-specific abdominal pain, a sizable portion still presented
late in the course of their illness.

The present results suggested the significance of the RENAL
nephrectomy  score  in  PN  as  in  various  studies.16,17  A  study
performed by Soeroto et  al.,  reported that  25 patients  had
median age of 61 years and a mean tumour diameter of 7.207
cm which aligns with the present study's results where the
median age of 48 patients was 53 years and the mean tumour
size was 5.135 ± 2.1361 cm. Another important finding of this
study was the significance of the RENAL nephrectomy score in
PN for perioperative outcome prediction. Since, it can identify
the operation and various outcomes of the partial nephrectomy
surgery, this score can be utilised on a daily basis.18

 

Abou Heidar et al. further clarified how the RENAL nephrometry
score was used to forecast oncological, surgical, and periopera-
tive outcomes. When compared to the present study, these
results  may be  useful  in  improving  surgical  techniques  and
preoperative patient counselling.19 On long-term follow-up, the
total recurrence rates after NSS ranged from 0 to 10.6%.20 In a
study by Shvero et al., 2.8% of the participants had local recur-
rence.21 In the present study, no patient had metastases after a
three-year follow-up.

The  comprehensive  assessment  of  perioperative  outcomes,
including complications, duration of stay, and surgical margin
status, provides a holistic view of surgical success. This study
did not identify a direct link between RENAL scores and compli-
cations, contradicting some earlier studies that suggested a
positive correlation between tumour complexity and postopera-
tive complications.22,23 This discrepancy could be attributed to
advancements in the surgical techniques, perioperative care,
and patient selection, all of which may collectively mitigate the
impact of tumour complexity on complications.

The study's strength is that it is one of the first to investigate any
possible  connections  between  the  results  of  RENAL
nephrometry scores and the postoperative course after open
partial nephrectomy. The combination of tumours complexity
and surgical outcomes adds to the corpus of knowledge already
known  about  renal  surgery.  This  comprehensive  outcome
assessment offers a complete picture of how tumour complexi-
ty-related factors affect surgical  results.  By highlighting the
significance of considering tumour characteristics in evaluating
surgical candidates for open partial nephrectomy, the study's
findings have the potential to direct clinical practice. Improved
preoperative patient assessments and focused treatments to
enhance outcomes may result from the found connections.

Although this investigation advances knowledge of the connec-
tion  between  RENAL  scores  and  surgical  outcomes,  some
restrictions  should  be  considered.  The  retrospective  design
introduces  potential  biases  and  limited  control  over  the
confounding variables. Additionally, the single-centre nature of
the  study  could  affect  the  generalisability  of  this  study’s
findings  to  broader  populations.  Inherent  to  retrospective
studies, missing data can introduce bias and limit the ability to
draw  definitive  conclusions.  The  study  primarily  focuses  on
short-term perioperative outcomes. Longer-term follow-up is
necessary  to  understand  the  potential  influence  of  tumour
complexity, recurrence rates, and overall survival.

This study highlights the intricate interplay between tumour
complexity and perioperative outcomes in patients undergoing
open partial nephrectomy. The observed correlation between
RENAL nephrometry scores with WIT, EBL, tumour size, primary
tumour stage, DDR, and COD reaffirms the clinical utility of the
scoring system. Further research, ideally employing prospec-
tive multicentre designs, is essential to validate and expand
upon  the  findings,  potentially  guiding  the  development  of
comprehensive  preoperative  assessments  and  personalised
interventions to optimise surgical outcomes.
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CONCLUSION

For  locally  limited,  relatively  small  renal  tumours,  partial
nephrectomy  (PN)  proves  highly  effective  with  favourable
outcomes and a low complication profile. Tumour size emerges
as a straightforward parameter for reporting, aiding research,
and patient counselling. PN demonstrates superior renal func-
tion  preservation  and  oncological  outcomes.  The  RENAL
nephrometry score strongly influences surgical choices, but its
correlation with surgical problems is lacking. Despite its limited
predictive  value  for  complications,  the  nephrometry  score
remains a valuable tool, defining renal mass characteristics and
aiding  precise  planning  for  targeted  operation  on  complex
localised renal cell carcinoma.
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