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Abstract

Background: Renal cancer is a serious public health problem which may be under reported and registered
in our setup, since the Karachi cancer registry documented only 43 cases out of 4,268 incident cancer cases over
3 year duration. Therefore we aimed to determine the clinicopathologic characteristics of adult renal tumors in
our setup. Materials and Methods: The study was conducted in histopathology department, Liaquat National
Hospital and included total of 68 cases of adult renal tumors over 4 years. Detailed histopathologic characteristics
of tumors were analyzed. Results: Mean age of patients was 56.4 (18-84) years. Renal cell carcinoma (RCC) was
the most common cell type (78 %) cases; followed by transitional/urothelial carcinoma (12.5%),leiomyosarcoma
(4.7%), oncocytoma (1.6%), squamous cell carcinoma (1.6%) and high grade pleomorphic undifferentiated
sarcoma (1.6%). Among 50 RCC cases; 62% were conventional/clear cell RCC (CCRCC) type followed by
papillary RCC(PRCC), 24 % ; chromophobe RCC(CRCC), 6% and sarcomatoid RCC(SRCC), 8% . Mean tumor
size for RCC was 7.2 cm. Most RCCs were intermediate to high grade (60% and 40% respectively). Capsular
invasion, renal sinus invasion, adrenal gland involvement and renal vein invasion was seen in 40%, 18 %, 2 % and
10% of cases respectively. Conclusions: We found that RCC presents at an earlier age in our setup compared to
Western populations. Tumor size was significantly larger and most of the tumors were of intermediate to high
grade. This reflects late presentation of patients after disease progression which necessitates effective measures
to be taken in primary care setup to diagnose this disease at an early stage.
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Introduction

Understating pathologic characteristics of renal tumors
is of momentous importance as pathologic diagnosis is
seldom available at the time of resection and therefore
primary treatment of renal tumors largely rest on
radiologic extent of the disease (Linehan, 2001; Jonasch
et al., 2006). Although the role of immunotherapy and
targeted molecular therapy is being established, especially
for metastatic disease, complete surgical resection is the
only known effective treatment for renal cancers (Coppin
et al., 2005). Moreover patients with non-clear cell renal
cell carcinoma don’t appear to have a good response to
immunotherapy (Motzer et al., 2000; Upton et al., 2005).
Detailed surgical pathology of the resected specimen
remains a valuable tool in prognostic stratification of the
patients in addition to evaluate the applicability of these
newly developed treatment modalities.

Known risk factors of renal cell carcinoma (RCC)
include smoking, obesity, hypertension and chronic
renal failure etc. Recent studies suggest that there are
different risk factors for different subtypes of RCC e.g,
increased BMI is associated with high risk of Clear cell
and chromophobe RCC but not papillary RCC (Purdue
et al., 2013).These risk factors are quite prevalent in our

population (Chow, 2000; Hunt et al., 2005; Ljungberg
et al., 2011). Despite of that, for unknown reasons,
prevalence of renal tumors is low in our country. Data
from Karachi cancer registry shows that from 1995
to 1997, only 43 incident cases of renal tumors were
registered among a total of 4,268 new cases of cancer
diagnosed during the study period (Bhurgri et al., 2000).
RCC constitutes the majority of renal tumors (80-85%)
followed by transitional cell carcinoma of renal pelvis
accounting for approximately 8% of cases. Like most other
tumors, RCC also depicts racial, ethnic and geographical
predilection. Globally highest rates of RCC were seen in
Czech Republic and North American population (Chow,
2010). In the United States, there are approximately
65,000 new cases and almost 14,000 deaths from RCC
each year (Siegal, 2013). Data also reflects that Asian
Americans have the lowest incidence of renal tumors
compared to African Americans and Caucasians (Siegal,
2012). A study in Brazil concluded that papillary RCC had
much higher occurrence among black patients compared
to non-blacks (Sankin et al., 2011).

Data relating to distribution and pathologic
characteristics of renal tumors is limited in our country;
therefore we aimed to determine the histopathologic
characteristics of renal tumors in our population which
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will help clinicians developing better diagnostic and
therapeutic modalities.

Materials and Methods

Data from January 2009 till December 2012,
regarding radical nephrectomy specimens received at
Histopathology, department Liaquat National Hospital
was evaluated. These include specimens from different
centers in the city. Partial nephrectomy specimens and
cases with incomplete data were excluded from the study.
An approval from ethical review committee was taken
prior to conducting the study. Frequency of different renal
tumors was recorded along with detailed histopathologic
characteristics including tumor type according to WHO
classification, tumor size, grade, capsular and renal sinus
and lymphovascular invasion.

Results

A total of 64 cases of adult renal tumors were analyzed.
Mean age at diagnosis was 56.4+12.8 years. (18-84) years.
The histological type and frequency of distribution of these
tumors is shown in Table 1. As evident from this table,
Renal cell carcinoma (RCC) comprised the main bulk of
malignant tumors i.e., 50/64 (78%) cases. Of these, 31/50
(62%) cases were conventional/clear cell RCC (CCRCC)
type, 12/50 (24%) were papillary RCC (PRCC), 3/50 (6%)

Table 1. Histologic Patterns of Renal Tumors in Adults
(n=64)

Histologic diagnosis

Frequency (%)

Renal cell carcinoma 50 78
Oncocytoma 1 1.60
Transitional / urothelial carcinoma 8 12.50
Squamous cell carcinoma 1 1.60
Leiomyosarcoma 3 4.70
High grade pleomorphic undifferentiated sarcoma 1 1.60

were chromophobe RCC (CRCC) and 4/50 (8%) were
sarcomatoid RCC (SRCC) (Figure 1).

Other malignant tumors included were transitional /
urothelial carcinoma (TCC) (8/64; 12.5%),leiomyosarcoma
(3/64; 4.7%), oncocytoma (1/64; 1.6%), squamous cell
carcinoma (1/64;1.6%) and high grade pleomorphic
undifferentiated sarcoma (1/64; 1.6%).

Regarding RCC, the main clinicopathological
characteristics are given in Table 2 which shows that of
the 50 RCC patients, 33 were males (66%) and 17 (34%)
were females. The M:F ratio was 1.9:1. The mean age at
diagnosis was 56.3 years.

All the tumors (RCC) were separated into different age
groups. Out of total 50 cases, 3 (6%) were seen in younger
age group of 15-30 years, 12 cases (24%) seen between
31-74 years and the largest age specific group is adults >75
years which included 35/50 (70%) cases. Almost similar
pattern of age group distribution was seen in all subtypes
of RCC.

The mean size of primary tumor was 7.2 cm. The
mean size of CCRCC and SRCC was 7.2 and 7.6 cm
respectively. However, for CRCC the maximum size was
11.2 cm and PRCC was 5.9cm. Of the 50 RCC, 17(34%)
were <5cm, 26 cases (52%) were between 5-10cm and
7 cases (14%) were of >10cm. For CCRCC and CRCC,
most of the tumor size range from 5-10cmi.e, 61.3% and
66.7% respectively. But 50% of both PRCC and SRCC
were <5cm in size. Larger tumors of >10cm in sizes
included 3/31 (9.7%) of CCRCC:; 2/12 (16.7%) of PRCC;
1/3 (33%) of CRCC and % (25%) of SRCC.

Furhman’s nuclear grade system was applied to all 50
cases of RCC. Among 31 cases of CCRCC, 22 cases (71%)
were grade I1, 8 (25.5%) were grade IIT and 1 (3.2%) was
grade IV. Among 12 cases of PRCC, 8 cases (66.7%)
were grade II, 4 (33.3%) were grade III. Two third cases
of CRCC (66.6%) were grade I11, one case (33%) showed
grade IV while none was grade II. All cases of SRCC
exhibited grade III. It is evident that most of CCRCC and

Table 2. Clinicopathologic Characteristics of Renal Cell Carcinoma in Adults

Variable All cases Clear cell Papillary ~ Chromophobe Sarcomatoid
RCC RCC RCC RCC
Gender (n%) Male 33 (66%) 17 (54.8%) 9  (75%) 3 (100%) 4 (100%)
Female 17 (34%) 14 (452%) 3 (25%) 0 (0%) 0 (0%)
Age At diagnosis (in years) Mean (IS.D) 56.3 (12.7) 57.6 (9.5) 539 (17.5) 442 (21.5) 623 (9.2)
Age specific groups (n%) 18-30 years 3 (6%) 0 (0%) 2 (16.7%) 1 (33.3%) 0 (0%)
31 years 12 (24%) 10 (32.3%) 1 (8.3%) 0 (0%) 1 (25%)
75 years 35 (70%) 21 (67.7%) 9  (75.0%) 2 (66.7%) 3 (75%)
Tumor size (in cm) Mean (IS.D) 72 (32 72 (25) 59 (29 11.3 (6.8) 7.6 (4.8)
Size specific groups (n%) <5.0cm 17 (34%) 9 (29.0%) 6 (50%) 0 (0%) 2 (50%)
5-10 cm 26 (52%) 19  (61.3%) 4 (33.3%) 2 (66.7%) 1 (25%)
>10 cm 7 (14%) 3 (9.7%) 2 (16.7%) 1 (33.3%) 1 (25%)
Tumor grade (n%) Grade IT 30 (60%) 22 (71.0%) 8  (66.7%) 0 (0%) 0 (0%)
Grade III 16 (36%) 8 (25.8%) 4 (33.3%) 2 (66.7%) 4 (100%)
Grade IV 2 (4%) 1 (3.2%) 0 (0%) 1 (33.3%) 0 (0%)
Capsular invasion (n%) Present 20 (40%) 13 (41.9%) 2 (167%) 2 (66.7%) 3 (75%)
Not present 30 (60%) 18 (58.1%) 10 (83.3%) 1 (33.3%) 1 (25%)
Renal sinus / Pelvis involvement (n%) Present 9  (18%) 4 (12.9%) 2 (16.7%) 2 (66.7%) 1 (25%)
Not present 41 (82%) 27 (87.1%) 10 (83.3%) 1 333% 3 (75%)
Adrenal gland involvement (n%) Present 1 (2%) 0 (0%) 0 (0%) 1 (33.3%) 0 (0%)
Not present 45 (90%) 29 (93.5%) 11 (91.7%) 1 (33.3%) 4 (100%)
Cannot be assessed 4 (8%) 2 (6.5%) 1 (8.3%) 1 (33.3%) 0 (0%)
Renal vein invasion (n%) Present 5  (10%) 3 (9.7%) 0 (0%) 1 (33.3%) 1 (25%)
Not present 45 (90%) 28  (90.3%) 12 (100%) 2 (66.7%) 3 (75%)

*RCC=Renal cell carcinoma
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Percentage

Histologic variants of Renal Cell Carcinoma

Figure 1. Histologic Variants of Renal Cell Carcinoma

PRCC exhibit grade II while most of CRCC and SRCC
were high grade.

Capsular invasion was assessed grossly as well as
microscopically. Total 20/50 (40%) cases were with
capsular invasion and 30/50(60%) without capsular
invasion. 13/31(42%) cases of CCRCC, 2/12(16.7%) cases
of PRCC, 2/3(66%) cases of CRCC and 3% (75%) cases
of SRCC showed capsular invasion. Hence it is evident
that most of the CCRCC and PRCC tend to be within the
kidney without capsular invasion while most of CRCC
and SRCC invade the capsule.

Of the 50 cases of RCC, renal pelvic involvement was
seen in 9/50 (18%) cases.4/31 cases of CCRCC (12.9%),
2/12 cases of PRCC (16%), two-third (66%) of CRCC
and one-fourth (25%) of SRCC showed renal pelvic
involvement. Of the 50 cases reviewed, only one (2%)
showed adrenal gland involvement i.e CRCC. In rest of
the tumors, no adrenal gland (45/50; 90%) involvement
was present while in some, involvement could not be
assessed (4/50; 8%).

Renal vein invasion was seen in 5/50 (10%) cases of
RCC out of which 3 were CCRCC, 1 CRCC and 1 SRCC.

Discussion

Malignant neoplasms involving the kidney may be
primary or secondary tumors. Renal cell carcinoma (RCC)
which originates from the renal cortex accounts for 80-
85% of all primary renal neoplasms and account for 2-3%
of all new cancers diagnosed (Gunes et al., 2012; Siegal
and Naishadham , 2013). Twenty five to thirty percent of
renal tumors are asymptomatic and are found on incidental
radiological studies. RCC may remain occult for most of
its course. Thus the diagnosis is frequently not made until
the disease is either locally advanced and unresectable or
metastatic.

There is no reliable screening test for renal tract cancers
so diagnosis is usually made in symptomatic patients with
either localized or advanced disease. With localized
disease, nechrectomy is done. A detailed and diligent
histopathological evaluation of tumor nephrectomy
specimens is essential for prognostic stratification and
further management. In this study we aimed to determine
the histopathological characteristics of renal tumor in our
population.

In our study we observed that RCC afflicts patient a
decade earlier than the western population. The mean age
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in our study was 56.3 years as compared to 64 years in
the west (Thompson et al., 2008). In India too the mean
age at diagnosis is same as ours (Reddy et al., 2012).
The reason for this difference is not clear. The gender
distribution however is concordant with other studies
both locally and internationally i.e., M: F=1.9-2:1 (Kato,
2004; Lafit, 2011).

The anatomic extent of disease is the most consistent
factor that influence prognosis in patients with RCC. Our
study demonstrated the mean tumor size of 7.2 cm which
is almost concordant with mean tumor size in studies
conducted in India and Saudia Arabia (Srivastava et al.,
2004; Talic, 2006). However, there is a steady decrease
in tumor size at presentation in the west (Kane et al.,
2008). This is due to greater number of incidental tumors
detected on abdominal imaging. Data from National
Cancer Database showed size of stage I tumor decreased
from a mean of 4.1cm in 1993 to mean of 3.6 cm in 2003.
A study demonstrated that there is a significant correlation
between tumor size and tumor grade with stage. Larger
tumors were prone to have higher grade and stage and the
probability of being clear cell carcinoma grew higher as
the tumor size increased (Zhang et al., 2012).

Whether the tumor subtype (i.e., clear cell versus
papillary or chromophobe) affects prognosis is
controversial. A multi-institution study failed to identify
a prognostic difference in over 4000 patients when TNM
stage, histological grade and performance status were
considered in a multivariate analysis (Patard, 2005). In
contrast, multivariate analyses of single institutions found
that patients with clear cell histology had significanty poor
cancer-specific survival (Teloken et al., 2009; Leibovich
et al., 2010). Our study found that RCC was the most
common malignant tumor and clear cell RCC (CCRCC)
was the most common subtype (62%), followed by PRCC
(24%),CRCC (6%) and SRCC (8%). Other studies (Amin
et al., 2002; Wang, 2009) also documented CCRCC as
the predominant variant followed by PRCC. However,
CRCC was not found in these studies but another study
(Murphy et al., 2004) reported CRCC as 5% of RCC. A
study in India also demonstrated CCRCC as the most
common variant (90%) followed by PRCC and collecting
duct variant (4.7% each) (Reddy et al.,2012). In our study
collecting duct variant was not found.

Regarding the histological pattern of adult renal
tumors, it is seen that our pattern is in concordance with
other local and international studies. RCC is the most
common, followed by Transitional cell carcinoma (12.5%),
leiomyosarcoma (4.7%), oncocytoma, squamous cell
carcinoma and high grade pleomorphic undifferentiated
sarcoma (1.6% each). In an Indian study (Reddy et al.,
2012) similar incidence of RCC was seen. However,
Wilm’s tumor was the second most common tumor in
their study. This is because they included all age groups
whereas our study is limited to adults.

Histological grade is an independent factor correlating
with survival (Tsui et al., 2000; Rioux et al., 2007). It was
suggested that nucleolar grading alone is a valid grading
parameter of CCRCC (Delahuntet al.,2011). Similarly, in
PRCC and CRCC nucleolar grade but not furhman grade
should be applied (Sika-Paotonu et al., 2006; Delahunt
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et al., 2007). Multiple systems are used to grade RCC of
which Furhman’s grade is most widely used (Rioux et
al., 2007). We applied nuclear grade to all cases of RCC.
In one report, five year survival rate based upon tumor
grade was 89%, 65% and 46% for tumors with grade I,
IT and III to IV respectively (Tsui et al., 2000). In a local
study conducted at SIUT, furhman’s grade II was the most
common (Latif and Mubarak, 2011). In a Japanese study,
furhman’s grade was I in 38%, Il in 44.4% and 11l in 16%
cases (Kato, 2004). In one Spanish study, nuclear grade 2
according to Fuhrman’s Classification System accounts
for 42.9% of the cases (Bocardo et al., 2009). In our study
we observed that none of the tumors exhibited furhman’s
nuclear grade 1. Grade II was the most common (60%)
followed by grade III (36%) and grade IV (4%).

Capsular invasion has been evaluated as a prognostic
indicator in localized RCC. In a study conducted in China,
observed rate of capsular invasion was 35.5% (Hyuk-Jin,
2009) equivalent to that reported by other studies (Jeong
et al., 2006; Suer, 2008). In our study the rate of capsular
invasion was almost similari.e.,40%. It was demonstrated
that, after 60.5 month follow-up, poorer over all outcome
and decreased cancer survival rate was associated with
capsular invasion (Hyuk-Jin Choa, 2009). This study also
demonstrated association between capsular involvement
and higher tumor grade and also increased tumor size. A
recent study concluded that tumor invasion on the peri-
renal fat tissue side is a significant predictor of tumor
recurrence in patients who undergo tumor enucleation
whereas capsular penetration on the parenchymal side
does not predict risk of recurrence (Minervini et al., 2014).

In addition to capsule, invasion into the urine
collecting system (UCS) also appears to be a prognostic
factor. A multivariate analysis found that patients with
UCS invasion had significantly worse disease specific and
overall survival as compared to those without invasion
(5-year rates of 34% versus 59% and 30% versus 52%
respectively) (Anderson et al., 2011). In another study,
UCS involvement does not represent an independent
prognostic factor (Terrone et al.,2004). However, in organ
confined tumor (pT2), UCS involvement has an influence
on the prognosis and should be taken into account when
planning treatment and follow-up. In our study, 18% (9/50)
tumors showed renal pelvic involvement.

International TNM staging classifies RCC as T3b when
tumor grossly extends into renal vein or its segmental
branches or vena cava below diaphragm. Some studies
have found that extent of vena caval invasion was an
important prognostic factor and that in majority of patients
with positive vascular wall margins have increased
recurrence rate (Abel et al., 2013). While according to
some authors, survival is determined by the inherent
aggressiveness of the cancer and that tumor thrombus level
does not predict recurrence or mortality (Sidana et al.,
2012). In our study, 10% (5/50) cases showed renal vein
invasion. This finding is concordant to a study in Spain
which also showed 10% cases (22/216) with renal vein
involvement (Bocordo et al., 2009). This study concluded
that microscopic invasion is dependent and macroscopic
invasion is an independent prognostic factor. When both
factors are found together, disease outcome is worse.
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Patients with adrenal gland involvement have
significantly worse survival than those with peri-renal fat
involvement (Hank et al., 2003; Siener et al., 2005). Direct
ipsilateral adrenal gland involvement in RCC is rare, found
only in 2.5% of radical nephrectomy specimens (Hank et
al.,2003). In our study too, only 2% cases (1/50) showed
adrenal involvement. Another study in Japan demonstrated
only 5/165 (3%) cases with adrenal gland involvement
and concluded that in RCC patients with nephrectomy
without adrenalectomy, no recurrence was observed at 65
month mean follow-up (Kobayashi et al., 2003). Hence,
adrenal gland involvement is a rare event which carries
WOrse prognosis.

Our study should be viewed with certain limitations
as clinical outcome was not determined; however we
comprehensively demonstrated the histopathologic
characteristics of renal tumors in our setup. As well
developed cancer registries are not widely available in
our country, our data presentation will add significantly
to the current understanding of the disease patterns in
underdeveloped countries. We found RCC to be the most
common cell type followed by transitional (urothelial)
carcinoma and most of the tumors were of large size
and intermediate to high grade. This represents late
consultation of patients in their disease progression in our
setup which necessitates effective measures to be taken
in primary care setup. Furthermore we recommend that
large scale, multi-institutional and long term follow up
studies are required to determine the prognostic value of
different tumor characteristics of RCC in our population.
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