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Background: Radical nephrectomy (RN) is a standard treatment of cure for non-metastatic renal
cell carcinoma (NMRCC). Long-term outcome data are limited for Pakistani population. Our aim
was to assess the long-term outcomes of RCC treated with curative intent with radical
nephrectomy (RN) and to study the 5 & 10years survival outcomes in patients with NMRCC who
underwent radical nephrectomy. Methods: This is a retrospective review and analysis of the data
between December 2006 and February 2017. We included all the adult patients (age >18 years)
with NMRCC from both genders irrespective of their histologic subtypes who underwent radical
nephrectomy (RN) with a curative intent. The data was analysed for overall survival and
recurrence rates at 5- and 10-years using Kaplan-Meier survival analysis. Multivariate analysis
was performed using Cox-regression to identify risk factors associated with poor overall outcome
in terms of recurrence and mortality. Results: Three hundred and forty-four patients with 195
(55.5%) males and 149 (44.2%) females with a mean age of 53.5+14.1 years were monitored for a
mean follow-up of 31.1£26.77 months (range: 3—132 months). Overall there were 46 (13.4%)
deaths. Forty-nine 14.2%) cases had disease recurrence with 33 (9.5%) deaths from disease
progression. The 5-year progression-free survival was 37% (95% CI: 49.04-72.76) with the
median time to recurrence of 33 months (95% CI: 27.6-38.4) and the median overall survival was
103.7 months (95% CI: 95.7-111.7). The 5-year overall survival was 76.1% (95% CI: 75.2-77)
while 10-year survival was 70.8%. There was a significant median survival difference for cases
with and without recurrence (log-rank x*: 117.5, p<0.001), T stage, Fuhrman’s grade, and early
postoperative recurrence. Conclusion: Radical nephrectomy offers the best survival for non-
metastatic renal cell carcinoma patients with excellent postoperative survival and progression-free
profile. Although renal cell cancer presents in younger age group but the long-term survival after
radical nephrectomy in Pakistani population is similar to the rest of the world.
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INTRODUCTION

The incidence of renal cancer is on the rise; globally
more than 338,000 new cases of renal cancer are
diagnosed each year with an estimated increase of
22% by 2020." The gap in mortality rate between
developed and developing countries appears to be
widening.” Renal cell carcinoma (RCC) is one of the
most lethal cancers of the genitourinary tract and one-
third of the diagnosed with RCC die of progression of
the disease.” RCC most commonly presents in
sporadic form, 3-25% present as multifocal in the
sporadic forms and 1-2% as known familial
syndromes, such as von Hipple-Lindau disease.*
Radical nephrectomy has remained the best
treatment for large renal tumours for >50 years and is
the standard against which all other treatments for
renal cell carcinoma are compared. Greater than 60%
of renal tumours are now detected incidentally.” As a

result, there is a decrease in stage and tumour size at
presentation.® This has shifted the management of
small renal tumours from radical nephrectomy to
nephron sparing surgery (NSS).

About 20% of solid enhancing T1 tumours of
the kidneys are benign and as a result their
management varies from active surveillance to
radical nephrectomy depending on the circumstances.
Radical nephrectomy (RN) remains gold standard
treatment for localized T2 tumours or larger and in
selected T1 tumours which are not amenable to
nephron sparing surgery (NS S).o M

Several studies have been conducted on radical
nephrectomy role in the management of RCC in
Pakistan but the studies regarding the long-term
outcomes of RN in Renal Cell carcinoma in Pakistani
population is scanty. The main aim of this study is to
assess the long-term outcomes of RN in localized
RCC in Pakistani population.
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MATERIAL AND METHODS

The data, from December 2006 till February 2017,
was collected after hospital IRB approval. We
included all the adult patients (age >18 years) with
non-metastatic renal cell carcinoma (NMRCC) from
both genders irrespective of their histologic subtypes
who underwent radical nephrectomy (RN) with a
curative intent. All the procedures were performed in
a single institute by different surgeons. The tumours
were staged with CT scans and type assessed with
histopathology reports however the final T stage and
N stage were recorded from histopathology reports.
American Joint Committee on Cancer (AJCC) TNM
Staging System for Kidney Cancer (2010) was used
for TNM staging. Age, gender, kidney involved,
presenting complaints were recorded preoperatively.
Histological variant, Fuhrman’s grade, surgical
margins, neurovascular invasion were recorded post
operatively. Haemoglobin (Hb) was recorded before
and after operation while creatinine (Cr) was
recorded before and after surgery. All the patients
were followed post operatively at 1 month then at 3
and 6 months with ultrasound abdomen, creatinine
and X-ray chest. Followed by alternation of
ultrasound and CT scan at 6 months’ intervals for 5
years. Those cases with metastatic disease M1 stage
on presentation, age less than 18 years, patients with
incomplete data, histopathology other than RCC,
perioperative mortality (within 3 months of surgery)
and those who lost to follow before 3 months were
excluded from the study. The data was analysed for
overall survival and recurrence rates at 5- and 10-
years using Life table and Kaplan-Meier survival
analysis. Multivariate analysis was performed using
Cox-regression to identify risk factors associated with
poor overall outcome in terms of recurrence and
mortality.

RESULTS

The general characteristics of patients are shown in
table 1. 344 patients with 195 (56.7%) males and 149
(43.3%) females with an overall mean age of
53.5+14.1 years (range: 18-89 years) underwent
radical nephrectomy (RN) between December 2006
and February 2017 diagnosed as cases of non-
metastatic RCC (NMRCC).

There were 58 (16.9%) diabetics and 18 (5.2%)
hypertensive patients. A large proportion of patients
(n=186, 54.1%) were diagnosed incidentally, 131
(32.8%) patients had flank pain, 89 (25.90%) had
haematuria, 15 (4.4%) had lower urinary symptoms,
11 (3.2%) fever and 22 (6.4%) had weight loss on
presentation as shown in figure-1. One hundred and
ninty-one (55.5%) patients had tumours on the right
and 153 (44.5%) had on their left side. Twenty-seven

J Ayub Med Coll Abbottabad 2019;31(3)

(7.8%) of patients had renal vein thrombosis on
initial workup. The mean length of stay (LOS) was
4.8+1.9 days (range: 3-30 days). The mean length of
follow-up was 31+26.7 months (range: 3-131
months).

The characteristics are summarised in table 2
and 3. Clear cell variant of RCC was the most
common histopathological entity encountered in our
surgical specimens which was followed by papillary
RCC, chromophobe RCC, sarcomatoid RCC and
other rare forms such as multiloculated RCC,
eosinophilic variant and small cell carcinoma. One
hundred and sixty-six (48.3%) patients had T stage 1
disease, 82 (23.8%) had T2, 83 (24.1%) had T3 and 9
(2.6%) had T4 disease with 328 (95.3%) patients in
NO and 15 (4.4%) in N1 stage. The most common
Fuhrman’s grade was grade 2 (n=186, 54.1%),
followed by grade 3 (n=65, 18.9%), grade 4 (n=55,
16%), and grade 1 (n=37, 10.8%). Fifty (14.5%)
patient had tumour with renal sinus extension, 27
(7.9%) had vascular invasion and 23 (6.7%) had
capsular invasion. We observed involvement of the
ipsilateral adrenal gland in 5 (1.5%) patients.

Post RN the important clinical findings are
summarised in table-4. The most common
complication after surgery at follow-up was an
incision hernia in 7 (2.0%), chronic incision site pain
in 2.7%, weight loss, ascites and hydrocele in one
patient each. Wound infection was observed in 6
(1.7%) patients which responded to antibiotic
treatment. Mean rise in creatinine was 0.36+0.68.
Mean drop in Hb was 1.6 1.03 g/dl. The mean length
of stay (LOS) was 4.8+1.9 days (range: 3-30 days).
43 patients needed additional organ removal during
RN, they are shown in figure 3.

Forty-six (13.4%) patients died during the
study period with 33 (9.5%) disease-related deaths.
Forty-nine (14.2%) patients had disease recurrence
with 6 local and 43 distant metastases. The
distribution of the metastasis is shown in figure-2.
Minimum time to recurrence was 1 month and
maximum time of recurrence was 108 months while
the median time to recurrence was 33 months. The 5-
year progression-free survival was 37% (95% CI:
27.6-38.4) and the median overall survival was 103.7
months (95% CI: 95.7-111.7).

Life-tables and Kaplan-Meier survival analysis were
conducted to estimate 5 and 10-year survival as well
as to compare groups of patients with respect to stage
and grade of the disease, presence or absence of
disease recurrence.

The mean overall survival was 103.7 months
(95% CI: 95.7-111.7), the 5-year overall survival was
76.1% (95% CI: 75.2-77), the 5-year progression-
free survival was 61% (95% CI: 49.04—72.76) and
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10-year survival was 70.8%. The overall survival N—

curve is shown in figure-4. 4%
On Life table test the overall five-year Brain
survival for T1 stage patients was 87%, for T2 it was 2%

67%, for T3 it was 65% and T4 it was 50% as shown
in the figure-5. Similarly, on Kaplan Meier analysis
the mean survival for T1 stage disease was 118.2
months (95% CI: 110.7-127.2), for stage 2 disease it
was 65.7 months (95% CI: 67-74), for T3 it was 79
months (95% CI: 66.7-91.1) and for T4 it was 21
months (95% CI: 17.7-24.3), as shown in the table:5.
The log-rank test revealed significant differences for
survival distribution (y2 =13.3, p<0.01). CHPEIEN LSt IV apesk. 0.3%

For Fuhrman’s grade 1 the 5-year survival LND, 1.8%
was 100%, 86% for grade 2, 61% for grade 3 and .,
26% for grade 4 (Figure-6). The log-rank test for 03%
difference of the median survival showed a
significant difference (¥2: 19.73, p<0.0001). The
mean survival for Fuhrman grades are shown in the
table-6.

For recurrent disease, the S5-year survival
rate was only 14% while it was 89% for patients
without recurrent disease. Patients who had a
recurrence during the study period had a median
survival of 33.0 (95% CI, 27.6-38.4) months. This
was shorter than the median survival for patients with
no recurrent disease who had a median survival of
87.0 (95% CI, 83.9-91.8) months. Log-rank test o5
showed significant differences in survival in patients
with or without recurrence (x2 = 117.5, p<0.0001) as
shown in figure-7. Factors associated with disease
recurrence are listed in table-7. o5

In survival analysis for histopathological
tumour types, it was observed that 5-year survival for
the multiloculated and unclassified variant of RCC oo
was 100%, 79% for clear cell variant of RCC T I A T - T
(Figure-8), 71% for the papillary variant, 92% for the Followup In months
chromophobe variant and 24% for the sarcomatoid Figure 4: Overall survival curve
variant. The mean survival for each histological
variant is shown in table-8. Log-rank test showed

Figure-2: Distribution of Mets

Figure-3: Additional surgery during RN
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Table-2: Stage at presentation

T&N Stage Numbers Percentage
Tl 166 48.3
T2 82 23.8
T3 83 24.1
T4 9 2.6
NO 328 95.3
N1 15 44

Table-3: Histological Characteristics

Histological characteristics

Figure-6: Survival analysis for Fuhrman's grade
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Figure-7: Survival analysis for patients with or
without recurrence
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Figure-8: Survival analysis for Histopathological
types

Table-1: General characters

(C}le;::;ﬂeris tics Numbers Percentage
Males 195 56.7
Females 149 43.3
DM 58 16.9
HN 18 52
Right Kidney 191 55.5
Left kidney 149 44.5

Furhman grade Numbers Percent
Gl 37 10.8
G2 186 54.1
G3 65 18.9
G4 55 16
Variants of RCC Numbers Percent
Clear cell 254 73.8
Papillar 29 8.4
Chromophobe 27 7.8
Sarcomaoid 17 4.9
Muliloculaed 6 1.7
Eosinophilic 3 0.9
Unclassified 3 0.9
Others [ 5 1.45
Table-4: Post RN surgery related complications.
Post op complication Numbers Percent
Mortality 2 0.6
Incisional hernia 7 2.0
Wound infection 6 1.7
Chronic incision site pain 9 2.7
Reteroperitoneal hematoma 1 0.3
Hydrocele 1 0.3
Mean drop IN Hb g/dl 1.6
Mean rise in Cr mg/dl 0.36
Table-5: Mean survival times (months) for various
t stages
T stage Mean Survival (months)

T1 118.2

T2 65.7

T3 79

T4 21

Table-6: Mean survival times (months) for various
Fuhrman's grade

Fuhrman’s grade Mean Survival in months (95% CI)

1 100%

2 99.124 (93.658-104.6)

3 62.8 (53.4-72.2)

4 30.3 (17.64-42.96)

Table-7: Factors associated with disease
recurrence.

Factors p-value
Age 0.012
Pain at presentation 0.034
T stage 0.002
Renal sinuses involvement on Histopathology 0.012
Complaints at 1* visit 0.004

Table-8: Mean survival times (months) for various
histological variants of RCC

Histopathology Mean Survival in months (95% CI)
RCC clear cell variant 109.32 (100.36-118.3)
RCC papillary variant 81.8 (63.2-99.17)

RCC chromophobe variant 69.65 (55.24-84.05)

RCC sarcomatoid 33.25 (15.81-50-68)
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DISCUSSION

The incidence of RCC is rising worldwide and the gap
in mortality among the developed and developing
countries is widening." Radical nephrectomy remained
the gold standard treatment of renal tumours for more
than 50 years. The decrease in the size of renal tumours
at presentation due to more commonly used cost-
effective imaging techniques has introduced the trends
of nephron-sparing surgeries in small renal tumours (T1
stage).” In spite of that RN remains gold standard
treatment for localized T2 tumours or larger and in
selected T1 tumours which are not amenable to NSS.*"!

Trends toward partial nephrectomy are
increasing in developed countries' but in Pakistan, due
to lack of published research articles on nephron-sparing
surgeries, we concluded that radical nephrectomy is still
in practice for small and larger renal tumours.

Demographic analysis of our study shows that
the RCC is more prevalent in male population as
compared to female which is similar to other
international studies. In western countries, the age of
presentation is in 6™ and 7" decades of life, similarly in
our study the median age of presentation was 53 years
(6th decade). According to some international studies,
the incidental finding of renal tumours varies from 38%
to 61% while in our study, it was around 54%. %"

In our study, the classical triad of haematuria,
palpable mass and the flank pain was present in only 6
(1.74%) patients which is less than some reported
studies 6-10%."'"® Most common T stage tumours at
presentation were T1 and T2, the most common variant
of RCC was clear cell followed by papillary and
chromophobe variant while the most common Fuhrman
grade was 1 followed by grade 2.

Perioperative mortality in (0.6%) cases. Two
patients died before discharge from the hospital. One
patient had stage T3 disease who died of myocardial
infarction post-surgery on 30™ post OP day, the 2™
patient had stage T1 disease and died of myocardial
infarction 9™ post OP day. Both the deaths were of non-
operative causes.

RN related complications observed in our
study were chronic incision site pain in 2.7%, incisional
hernia in 2.0%, wound infection in 1.7%, retroperitoneal
hematoma 0.3% and hydrocele in 0.3% of patients.
Mean drop in Hb was 1.6 g/dl (0g/dl to 6.5 g/dl) and
mean rise in creatinine was 0.36 mg/dl (Omg/dl-
10.9mg/dl). The mean length of hospital stay (LOS) was
4.8+1.9 days (range: 3-30 days). These findings are
similar to the other reported international studies of the
developed countries.'**

latrogenic IVC and gall bladder injuries were
negligible our study. Splenic injury is not uncommon
during oncological surgeries performed in the left upper
quadrant of the abdomen but again was rare in our
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study. Left radical nephrectomy is the 2™ most common
cause of iatrogenic splenic injury and incidental
splenectomy. Giorgio Carmignani and colleagues
conducted a study in Italy in patients with incidental
splenectomy during procedures of left RN and they
concluded that Cruciate Mercedes incision has very less
chances of causing splenic injury (2.6%) as compared to
Chevron incision (13.2%) for RN.”' Incidental
splenectomy due to splenic injury was performed in 6
(1.8%) patients in our study which is less than above
mentioned article.

In our study the mean follow-up was
31.1426.77 months (range: 3-132 months) and 46
(13.4%) died during the study time period. Forty-nine
(14.2%) cases had a disease recurrence with 33 (9.5%)
deaths from disease progression. The S-year
progression-free survival was 37% (95% CI: 49.04—
72.76) with a median time to recurrence of 33 months
(95% CI: 27.6-38.4) and the median overall survival
was 103.7 months (95% CI: 95.7-111.7). The 5-year
overall survival was 76.1% (95% CI: 75.2-77) while
10-year survival was 70.8%.

For T1 stage patients the overall five-years
survival was 87% which is comparable to 93% in a
reported study conducted by Department of Urology,
University of Michigan USA.” In international studies
survival for T2 stage varies, a study conducted by
Ganesh and colleagues at University of California the 3
year survival for T2 stage disease was 69%> while a
study performed in South Korea by Woojub Jeong the 5
year survival for T2 disease was 88%", while in our
study it was 67%. For stage T3 and T4 disease the 5-
year survival was better in our study as compared to
international study, i.e., 65% against 42% for T3 disease
and 50% against 28% for T4 stage disease
respectively.”

CONCLUSION

Radical nephrectomy offers the best survival for non-
metastatic renal cell carcinoma patients with excellent
postoperative survival and progression-free profile.
Although renal cell cancer presents in younger age
group but the long-term survival after radical
nephrectomy in Pakistani population is similar to the
rest of the world.

Conflict of interest: None declared

AUTHORS' CONTRIBUTION

NK: Principal author, literature search, data
collection, write-up, data interpretation. Al:
Literature search, data collection. AA: Data
interpretation, write-up. NU: Data collection. SM:
Data analysis, data interpretation, SPSS export. KM:
Conceptualization of study design, topic selection,
overall supervision, proof reading.

318 http://www.jamc.ayubmed.edu.pk



REFERENCES

1.

10.

11.

12.

Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C,
Rebelo M et al. Cancer incidence and mortality worldwide:
Sources, methods and major patterns in GLOBOCAN 2012.
Int J Cancer 2014;136(5):359-86.

Znaor A, Lortet-Tieulent J, Laversanne M, Jemal A, Bray F.
International Variations and Trends in Renal Cell Carcinoma
Incidence and Mortality. Eur Urol 2015;67(3):519-30.

Jemal A, Siegel R, Ward E, Murray T, Xu J, Smigal C, et al.
Cancer Statistics, 2006. CA Cancer J Clin 2006;56(2):106-30.
Dimarco D, Lohse CM, Zincke H, Cheville JC, Blute ML.
Long-term survival of patients with unilateral sporadic
multifocal renal cell carcinoma according to histologic
subtype compared with patients with solitary tumours after
radical nephrectomy. Urology 2004;64(3):462-7.

Richstone L, Scherr DS, Reuter VR, Snyder ME, Rabbani F,
Kattan MW, et al. Multifocal renal cortical tumours:
frequency, associated clinicopathological features and impact
on survival. J Urol 2004;171(2):615-20.

Cohen HT, McGovern FJ. Renal-Cell Carcinoma. N Engl J
Med 2005;353(23):2477-90.

Luciani L, Cestari R, Tallarigo C. Incidental renal cell
carcinoma-age and stage characterization and clinical
implications: study of 1092 patients (1982—-1997). Urology
2000;56(1):58-62.

Russo P. Evolving Understanding and Surgical Management
of Renal Cortical tumours. Mayo Clin Proc
2000;75(12):1233-5.

Lee J, You C, Min G, Park JS, Lee SB, Ahn H, et al.
Comparison of the Surgical Outcome and Renal Function
between Radical and Nephron-sparing Surgery for Renal Cell
Carcinomas. Korean J Urol 2007;48(7):671-6.

Ljungberg B. Nephron-sparing surgery strategy: the current
standard for the treatment of localised renal cell carcinoma.
Eur Urol Suppl 2011;10(3):e49-51.

MacLennan S, Imamura M, Lapitan M, Omar M, Lam T,
Hilvano-Cabungcal A, et al. Systematic review of
oncological outcomes following surgical management of
localised renal cancer. Eur Urol 2012;61(5):972-93.

Kim SP, Shah ND, Weight CJ, Thompson RH, Moriatry JP,
Shippee ND, et al. Contemporary trends in nephrectomy for
renal cell carcinoma in the United States: results from a
population based cohort. J Urol 2011;186(5):1779-85.

20.

21.

22.

23.

24.

25.

J Ayub Med Coll Abbottabad 2019;31(3)

Lee CT, Katz J, Fearn PA, Russo P. Mode of presentation of
renal cell carcinoma provides prognostic information. Urol
Oncol 2002;7(4):135-40.

Lipworth L, Tarone RE, McLaughlin JK. The epidemiology
of renal cell carcinoma. J Urol 2006;176(6 Pt 1):2353-8.
Marberger MM, Chapple CR. Renal Cell Carcinoma. Official
Journal of the European Association of Urology (2003) 4(1):
189-194.

Patard JJ, Rodriguez A, Rioux-Leclercq N, Guille F, Lobel B.
Prognostic significance of the mode of detection in renal
tumours. BJU Int 2002;90(4):358—-63.

Jayson M, Sanders H. Increased incidence of serendipitously
discovered renal cell carcinoma. Urology 1998;51(2):203-5.
Patard JJ, Leray E, Rodriguez A , Rioux-Leclercq N, Guille
F, Lobel B. Correlation between symptom graduation,
tumour characteristics and survival in renal cell carcinoma.
Eur Urol 2003;44(2):226-32.

Desai M, Ganpule A, Sharma R, Sabnis R, Muthu V. SCHU-
12. Laparoscopic Radical Nephrectomy Versus Open Radical
Nephrectomy: A Contemporary Outcome Analysis. Urology
2008;72(5):S6-7.

Swanson DA, Borges PM. Complications of Transabdominal
Radical Nephrectomy for Renal Cell Carcinoma. J Urol
1983;129(4):704-7.

Cooper CS, Cohen MB, Donovan JF Jr. Splenectomy
complicating left nephrectomy. J Urol 1996;155(1):30—6.
Roberts W, Bhayani S, Allaf M, Chan T, Kavoussi L, Jarrett
T. Pathological stage does not alter the prognosis for renal
lesions determined to be stage T1 by computerized
tomography. J Urol 2005;173(3):713-5.

Palapattu GS, Pantuck AJ, Dorey F, Said JW, Figlin RA,
Belldegrun AS. Collecting system invasion in renal cell
carcinoma: impact on prognosis and future staging strategies.
J Urol 2003;170(3):768-72.

Jeong W, Rha KH, Kim HH, Byun SS, Kwon TG, Seo 1Y, et
al. Comparison of laparoscopic radical nephrectomy and
open radical nephrectomy for pathologic stage T1 and T2
renal cell carcinoma with clear cell histologic features: A
Multi-institutional Study. Urology 2011;77(4):819-24.

Tsui KH, Shvarts O, Smith RB, Figlin RA, de Kernion JB,
Belldegrun A. Prognostic indicators for renal cell carcinoma:
a multivariate analysis of 643 patients using the revised 1997
TNM staging criteria. J Urol 2000;163(4):1090-5.

Submitted: 21 January, 2019 |

Revised: 29 January, 2019 |

Accepted: 6 February, 2019 |

Address for Correspondence:
Nouman Khan, House No. 396, Street 11, Sector F-7, Phase 6, Hayatabad, Peshawar-Pakistan
Cell: +92 333 938 4493

Email: dr noumank@hotmail.com

http://www.jamc.ayubmed.edu.pk 319



