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Abstract Purpose: The purpose of this study is to describe the epidemiological profile, histopathological features, and
outcomes of patients diagnosed with renal cell carcinoma (RCC) in a tertiary referral center over 10 years.
Methodology: This is a retrospective cohort of 219 Saudi patients diagnosed with RCC between June 2003
and May 2013. The variables collected included the sociodemographic details and clinical presentation.
The histopathological features investigated include the tumors histological subtype, pathologic staging
tumor, node, and metastasis descriptors, and lymph-vascular invasion. Patients were followed until May
2013. Bivariable analysis was calculated using Chi-square test, with level of significance set at P < 0.05.
Kaplan—-Meier estimate was used to calculate the survival rate.

Results: The mean age of patients was 57.18 (% 14.68 standard deviation). The trend of patients diagnosed
with RCC over the past 10 years was higher among males than females (60.27% vs. 39.73%). Noticeably,
more than half (57.58%) were diagnosed incidentally. The most common histological subtype was clear
cell (conventional) RCC (70.44%). Patients were usually diagnosed at the pT1 stage (48.1%).

The histopathological features associated with worse patient outcome were the stage of the
primary tumor (P = 0.01) and lymph-vascular invasion (P = 0.003). The overall mean survival rate
was 2.03 years.

Conclusion: In the past 10 years, there are more patients diagnosed incidentally with RCC, which is in
line with the global trend. Patients were more likely to be male and middle aged. We recommend further
population-based studies in this area to establish a national epidemiological data for this common type
of cancer.
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INTRODUCTION

Renal cell carcinoma (RCC) is a malighancy originating
from the epithelium of the renal tubules.!" Wotldwide RCC
accounts for 2-3% of all adult malignancies and 90% of
renal malignancies.!"” The most common histological types
are clear cell carcinoma (75%), papillary RCC (10%), and
chromophobe RCC (5%).P

RCC affects men and women in the fifth and sixth
decade of life.’! Clinical presentation varies between
individuals, but patients in the advanced stages can
present with the classical triad of hematuria, flank
pain, and abdominal mass.!"”! However, only 10% of
patients present with all of the symptoms of the triad
while 40% present with one of the three symptoms.
Recently, there has been an increase in the number
incidentally diagnosed asymptomatic patients through
medical imaging.[”

Internationally, RCC is increasing at a rate of 2%—3%
per year.®! The rates are higher in North America,
Scandinavia, and Western Europe when compared
to South America and Asia.! Europe has the highest
incidence in the world affecting 7.2-33.6/100,000 males
and 3.4-15/100,000 females. The age standardized
is 8.9-12.9/100,000 for males and 4.1-5.9/100,000
for females. In the Middle East and Africa, the
age-standardized incidence is 1.8-4.8/100,000 for males
and 1.2-2.2/100,000 for females.”!

The National Cancer Registry in Saudi Arabia reported in
2013 that renal cancer is the tenth most common cancer
contributing to 2.7% of all cancers."”! The Asir, Najran, and
Northern Provinces have the highest renal cancer incidence
of 4%." In recent years, there has been an increase in
kidney cancer incidence in Saudi Arabia.['?

With the increase in RCC incidence, there was also
an increase in kidney cancer mortality trend.l” The
epidemiological and mortality burden of RCC is high,
especially metastatic tumors which have a survival rate of
0%—13% compared to localized tumors with a survival
rate of 50%—-90%.1%"

Despite that RCC is a common malignancy and its
incidence is increasing, there is little information
concerning the disease in Saudi Arabia. The purpose of
this study is to describe the epidemiological profile, clinical
characteristics, histopathological features, and outcomes of
patients diagnosed with RCC in a tertiary referral center
over 10 years.
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METHODOLOGY

Study design

This is a retrospective cohort of all Saudi patients registered
in the National Guard Hospital Pathology Department
database diagnosed with RCC from June 2003 to May 2013.
All Saudi patients were included in the study and were
followed until the end of the study period or until death.
No sample size calculation was needed as all of the patients’
records included in the study over 10 years.

Data collection

Data were collected by SM and AA from June 22 to
July 4, 2013. The variables were collected from the medical
records and pathology reports. The variables included
were as follows: (1) sociodemographic features: age,
gender, and the city of origin in Saudi Arabia. (2) clinical
presentation: hematuria, flank pain, palpable mass in the
flank or abdomen, weight loss, fever, night sweats, malaise,
varicocele, hypertension, hypercalcemia, and incidental
finding. (3) histopathological features: twelve features from
the College of American Pathologists (CAP) protocol
for the examination of specimens from patients with
carcinoma of the ureter and renal pelvis. The variables
included were specimen type, laterality, tumor site, tumor
size, focality, histologic type, sarcomatoid features, tumor
necrosis, histological grade, microscopic tumor extension,
tumor margins, lymph-vascular invasion, tumor, node,
metastasis (IINM) pathologic staging, primary tumor staging,
regional lymph node staging, and distant metastasis. (4)
Survival: date of diagnosis, date of the last encounter,
outcome of the patient, recurrence of RCC, cause of death,
and date of death. Any information that was not explicitly
mentioned in the records was considered missing data.

Data analysis

Raw data were processed in accordance with the best practices
for raw data management to identify any inaccuracies or
incompleteness in advance to the statistical analysis. All
variables were summarized and reported across the study
cohorts using descriptive statistics. Categorical variables were
summarized and reported in terms of frequency distribution
and compared statistically using Chi-square test with a level
of significance set at P < 0.05. Kaplan—Meier estimate was
used to calculate the survival rate. The data were analyzed
using SAS, version 9.2 (SAS Institute Inc., Cary, NC).

Ethical considerations

All ethical issues were taken into consideration, including
confidentiality and privacy of patient data. The study was
approved by King Abdullah International Medical Research
Center (KAIMRC) and institutional review board.
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RESULTS

Data were collected from a total of 219 patients. The
patients’ age ranged from 22 to 95 and the mean age of
the sample was 57.18 (+14.68 standard deviation). Overall,
patients with RCC were more likely to be male (60.27% vs.
39.73%) and from Riyadh (68% vs. 31.5%). More than half
were diagnosed incidentally (57.58%). The most frequent
clinical presentation was flank pain (34.69%), followed
by hematuria (17.17%), and weight loss (5.56%). Table 1
summarizes the demographic and clinical characteristics
of the patients.

The histopathological characteristics are summarized
in Table 2. Nearly half of the patients underwent open
radical nephrectomy (49.53%). The most common
histological subtype was clear cell (conventional)
RCC (70.44%). Patients were most likely to be diagnosed
with pT1 stage (48.06%) and Grade 2 Fuhrman nuclear
grade (56.25%).

The histopathological features associated with worse
patient outcome [Table 3] were the stage of the primary
tumor (P = 0.01) and lymph-vascular invasion (P = 0.003).
The type of procedure is statistically significant as
patients who undergo biopsies are more likely to have
wortse outcomes (P < 0.0001). There was no association
with histological subtype (P = 0.96) or Fuhrman nuclear
grade (P = 0.05) with worse outcome.

In 10 years, the overall number of patients diagnosed
with RCC has increased over time, especially male patients
[Graph 1]. There is a noticeable increase in the number of
patients diagnosed incidentally. However, the symptomatic
presentation is constant throughout the years [Graph 2].
Open radical nephrectomy was the most common surgery,
but there has been a sharp decline after 2012. The number
of patients undergoing laparoscopic resection of the
tumor is increasing drastically [Graph 3]. The predominant
subtype is the clear cell (conventional) RCC [Graph 4].

10.00%
9.00%
8.00% &l =
7.00%
2
; 6.00%
@
& 5.00% H Male
HEFemale
&

3.00%

2.00%

1.00%

0.00% |
A

Graph 1: Distribution of renal cell carcinoma by gender over 10 years
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More patients are presenting and being diagnosed in the
early stages of pT1 and Grade G2 |Graphs 5 and 0]. The
overall mean survival rate in our sample was 2.03 years

Table 1: Demographic and clinical characteristics of 219 patients

n (%)

Age (mean+SD) 57.18+14.68
Gender

Male 132 (60.27)

Female 87 (39.73)
Origin

Riyadh 136 (68.0)

Others 63 (31.5)
Clinical presentation

Incidental finding 114 (57.58)

Flank pain 68 (34.69)

Hematuria 34 (17.17)

Weight loss 11 (5.56)

SD: Standard deviation

Table 2: Histological characteristics of renal cell carcinoma

n (%)
Specimen type
Open radical nephrectomy 105 (49.53)
Partial nephrectomy 29 (13.68)
Laparoscopic nephrectomy 54 (25.47)
Robotic nephrectomy 2 (0.94)
Biopsy 22 (10.38)
Histological type
Clear cell renal carcinoma 143 (70.44)
Cystic clear cell renal carcinoma 8 (3.94)
Papillary cell renal carcinoma 22 (10.84)
Chromophobe cell renal carcinoma 28 (13.79)
Primary tumor
pT1: Tumor 7 cm or less in greatest dimension, limited 62 (48.06)
to the kidney
pT2: Tumor >7 cm in greatest dimension, limited to the 28 (21.71)
kidney
pT3: Tumor extends into major veins or perinephric 37 (28.68)
tissues but not into the ipsilateral adrenal gland and not
beyond Gerota’s fascia
Histological grade (Fuhrman nuclear grade)
Grade 1 nuclei round, uniform, approximately 10 pm in 27 (15.34)
diameter; nucleoli inconspicuous or absent
Grade 2 nuclei slightly irregular, approximately 15 umin 99 (56.25)
diameter; nucleoli evident
Grade 3 nuclei very irregular, approximately 20 pm in 41(23.3)
diameter; nucleoli large and prominent
Grade 4 nuclei bizarre and multilobated, 20 pm or greater 8 (4.55)
in diameter; nucleoli prominent, chromatin clumped
Microscopic tumor extension
Tumor limited to the kidney 130 (73.45)
Tumor extension into perinephric tissues 20 (11.3)
Tumor extension into renal sinus 12 (6.78)
Tumor extension into major veins 8 (4.52)
Tumor extension into pelvicalyceal system 4(2.26)
Tumor extension into other organs 1(0.56)
Lymph-vascular invasion
Present 30 (18.75)
Not identified 129 (80.63)
Sarcomatoid features
Present 15 (23.81)
Not identified 48 (76.19)
Tumor necrosis
Present 64 (68.09)
Not identified 30 (31.91)
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from the date of diagnosis with a 95% confidence interval

(1.84-2.33) [Graph 7].

Table 3: Histopathological features associated with worse
outcome

Histological features Alive Dead P
Specimen type
Radical nephrectomy 80 1 <0.0001
Partial nephrectomy 24 0
Laparoscopic nephrectomy 2 3
Robotic nephrectomy 2 0
Biopsy 3 12
Histological type
Clear cell RCC 108 14 0.9550
Multilocular (cystic) clear cell RCC 7 1
Papillary RCC 17 2
Chromophobe RCC 19 3
Translocation carcinoma 1 0
Fuhrman nuclear grade
G1 22 3 0.0506
G2 79 2
G3 33 4
G4 4 3
Pathological staging: Primary tumor
T 56 1 0.0141
T2 19 5
T3 29 5
Lymph-vascular invasion
Not identified 107 6 0.0036
Identified 20 6

RCC: Renal cell carcinoma
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Graph 2: Clinical presentation of renal cell carcinoma over 10 years
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Graph 4: Histopathological subtypes of renal cell carcinoma over
10 years
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DISCUSSION

RCC is a heterogeneous disease, and the incidence varies
internationally ranging from 22 per 100,000 in Czech men
to <1 per 100,000 in African countries.""! However, it is
increasing in most countries for both genders with Europe
and North America having the highest incidence. In the
Middle East, renal cancer epidemiology is consistent. Of
all the cancers, they represent 1.6% in Iraq, 2% in Jordan,
and 1.8% in Syria and Lebanon. Renal cancer is the second
most common urological tumor in Iraq while in Jordan, it
is the third most common.!"”

In Saudi Arabia, renal cancers contribute to 3.6% of all
cancers in men and 2.2% in women. In 2003, 139 cases
of renal cancers were registered, 55.3% were men, and
44.6% were women. The age-standardized rate was 1.6
per 100,000 in males and 1.3 per 100,000 in females.!"’]
The Saudi cancer registry in 2013 reported a total of 313
renal cancer cases in which 61.7% were men and 38.3%
were women. The age-standardized rate was 2.9 per 10,000
in males and 1.7 per 10,000 in females.""! Our findings
are consistent with international and local epidemiology
as there is an increase in the number of cases in King
Abdulaziz Medical City, National Guard Health Affairs
over 10 years.
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Graph 3: Surgical management of renal cell carcinoma over 10 years
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Graph 5: Fuhrman nuclear grade of renal cell carcinoma over 10 years
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Graph 6: Pathological staging of renal cell carcinoma primary tumor
over 10 years

Medical images detect small renal masses and have
contributed to neatly 50% to the overall incidence in
western countries.l'" In our study, more than half of the
patients presented incidentally, and it can be attributed
to the patients’ access to healthcare services. However,
other studies in the Middle East show that patients are
more likely to present with symptoms. A study in Jordan
and Iraq showed that the most common presentation was
hematuria (38.6%) and loin pain (27.2%). Only 16% were
diagnosed incidentally.” Most of the patients in King
Abdulaziz University Hospital in Jeddah, Saudi Arabia
presented with gross hematuria (35.5%) compared to the
25.8% presented who incidentally."¥ In a tertiary center in
Riyadh, 40.5% presented incidentally which is the closest

to our result.'?

The majority of patients in our cohort underwent a surgical
intervention for the management of RCC. Most underwent
partial nephrectomy (nephron-sparing surgery); however,
there was a surge in the number of laparoscopic procedures
done starting from 2010. According to the latest clinical
management guidelines from the Saudi oncology society
and Saudi urology association, localized RCC in the early
stage should be treated surgically. Partial nephrectomy is
the standard of care in the T1a stage. Radical nephrectomy
is preferred in the more advanced stages and if possible
to be done laparoscopically.'” Urological laparoscopic
procedures are becoming common practice in Saudi Arabia
as Rabah ¢f a/. found that 54.3% of urologists in Saudi
devote 5% or more of their practice time to laparoscopic
procedures. The majority of those surgeons are affiliated
with a university hospital or an academic institution.” The
procedures the patients have had could reflect the clinical
practices and the urologists’ adherence to guidelines.

In our cohort, tumors were detected eatly such as the pT'1
stage or Fuhrman Grade 1 or 2. There is an evidence of
RCC stage migration over the years. The number of cases
detected is increasing, and they are found in the earlier
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Graph 7: Kaplan—Meier survival curve of 219 patients

stages. A study that analyzed the United States national
cancer data based showed the number of new Stage I cases
increased from 43% to 57% over 20 years.”"! A proposed
hypothesis is with the increased use of cross-sectional
images, detected tumors are caught more frequently in the
earlier stages and more likely to be small and benign.'*4

Mortality is associated with advanced tumor stage and
lymph-vascular invasion in our sample. Prognosis of RCC
relies on several factors such as anatomical, histological,
clinical, and molecular factor. In general, the tumors
with higher T-stages, metastasis to the lymph nodes, or
distant metastasis have a worse prognosis. However, the
Fuhrman nuclear grade and TNM staging are the strongest
independent factors for localized RCC.!

One of the limitations of our study is the results reflect
the characteristics and outcomes of patients in one center
and not the Saudi population as a whole. Furthermore,
we only included patients who underwent a surgical
procedure or a biopsy to confirm diagnosis. This excludes
patients who have small renal masses which were managed
conservatively. Another limitation is during the data
collection phase; we used the CAP protocol to collect
histopathological information. The information that was
not mentioned in the medical reports or pathology reports
were reported as missing data. This could have affected our
analysis as the quality of the reports was variable.

In conclusion, there is an increase in the number of patients
diagnosed with RCC. Within the past few years, there is
an increasing trend of incidental presentation most likely
due to the utilization of medical imaging and access to
healthcare. These findings are consistent with the global
trends. The patients are more likely to be middle-aged
males and undergo open radical nephrectomy. Since 2010,
there has been an increase in the number of laparoscopic

63



Mahasin, et al.: Ten year epidemiology trend of renal cell carcinoma

surgeries performed. The tumors are detected in eatlier
stages (Stage pT1, Fuhrman Grade 1 and 2) and limited
to the kidney. The worse outcome is associated with the
type of procedure that the patient underwent, advanced
tumor stage, and presence of lymph-vascular invasion. We
recommend further population-based studies to establish
a national epidemiological data for RCC in Saudi Arabia.
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