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ABSTRACT
Introduction: Renal cell carcinomas (RCC) comprise 90% of all renal tumours and are presage of poor
outcome. Very little data has been published in Pakistan regarding the clinical and pathological manifestations of the disease.
Materials and Methods: A total of 50 cases presenting with different subtypes of RCC were selected
from Allied Hospital Faisalabad and Sheikh Zayed Hospital, Lahore. Clinical details were obtained from
the hospital records. The fresh nephrectomy specimens were further processed according to College of
American Pathologists guidelines.
Results: Mean age of the study population was 50.16 ± 11.982 years. Male to female ratio was 2.57:1.
Left to right ratio was 1:1. Most tumours (n = 36, 72%) were located in the upper pole. Most common
symptom was heamaturia (n = 38, 76%). Mean of the greatest dimension was 10.41 ± 4.22 cm. The most
common stage of presentation was stage II (n = 21, 42%) and histological subtype was clear cell carcinoma (n = 37, 74%).
Conclusion: Renal cell carcinoma, including its chromophobe variant, is a growing malignancy in Pakistan. Delay in seeking medical care on the part of patient and inadequate facilities account for the tumour growing to a larger size and more advanced stage of malignancy in our country.
INTRODUCTION
Renal cell carcinoma (RCC) comprises 90% of all kidney tumours and is the most lethal of all urological
malignancies. In 2008, Globocon worldwide survey of
cancer incidence estimated 271 thousand cases of kidney tumour including RCC.1 The American cancer society listed kidney tumours among the 6 most commonly
occurring malignancies in males in developed countries,2 while it ranked as the 11th most common occurring cancer in males worldwide.1 The highest incidence
and mortality from kidney cancers is recorded in the
Czech Republic, while, high rates are also present in
Estonia, Hungary and other European countries. Rates
in African and Asian countries are consistently lower.
In recent years an increase in incidence of localised
tumour was recorded both in Europe 3 and in USA4,
owing to the increased detection of tumours of less
than 4cm through radiological means.5 The tumour is
twice as common in men as in women, and peaks during 5th and 6th decades of life.4
In Pakistan, there is no nationwide unified cancer
register and most hospitals maintain their own records. In a total of 50,000 tumours documented in the
tumour registry data of Shaukat Khanam Memorial
Cancer hospital, Lahore from 1994 to 2012, 1083 tumours involved kidney and related urinary organs. Among them 740 cases were present in male patients. Maj-
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ority of these cases were in the range of 40 to 60 years
of age. The hospital received 45 biopsies of renal tumours in 2012, 31 of which occurred in males (Shaukat
Khanam cancer hospital cancer registry data, 2012).
The most common mode of presentation in developed countries is now incidental discovery of the tumour during abdominal scans. The early discovery of the
tumour resulted in decrease in maximum dimension
from 66.8 cm to 58.6 cm during a period of 1988 to
2002 in USA.6 In Pakistan, the presentation is mainly
heamaturia and lumbar pain. Incidental detection was
the chief presentation in 12% of the cases in a study.7
Clinical Staging is the most important parameter
in patient management (UICC, 2002). Localized tumours i.e. T1 are principally managed through partial
nephrectomy.8 Studies on follow up of patients with
partial nephrectomy have generally yielded good results.8-11
Probe – based thermo-ablative techniques can also
be used on selective patients.12
Tumours larger than 7 cm i.e. T2 and beyond require radical nephrectomy where every effort is made to
achieve a total surgical excision. The ureter, renal vein
and perinephric fat are included with the nephrectomy. Patients who have developed advanced disease
i.e. T3 / T4 undergo radical nephrectomy as a part of
the debulking therapy in addition to chemotherapy.13
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Renal cell carcinoma was previously considered a
single entity and upto 1981, WHO classified renal tumours as renal cell carcinoma and others. WHO classification of renal tumours 2004 divides renal cell carcinomas into clear cell, papillary, chromophobe, collecting duct of bellini, medullary, multilocular cystic, translocation associated, multilocular cystic, after neuroblastoma, mucinous tubular and spindle cell and unclassified types.14
Clear cell carcinoma is the most common histological variant constituting about 75% of all RCCs.15 It
can present as a unifocal mass, or rarely as multifocal
mass in Von Hippel Lindau (VHL) syndrome presenting in either kidney with equal frequency. The tumour
arises from the cortex as a protruding mass with a rounded, bosselated usually brownish surface. On cut section, the tumour is sharply demarcated from the normal, uninvolved portion of the kidney and has a pushing margin. The cut surface, is typically yellowish from
the deposition of lipids and glycogen in the cytoplasm,
but can show variegated appearance due to presence of
areas of necrosis, myxoid degeneration, haemorrhage,
calcification and cysts.16

MATERIALS AND METHODS
The study was conducted in the Department of Morbid
Anatomy and Histopathology, University of Health
Sciences, Lahore. The samples were collected from the
pathology department of Punjab medical college, Department of Urology Allied Hospital, Faisalabad and
Sheikh Zayed Hospital, Lahore. A total of 50 cases
were selected for this study of variable ages, gender,
stage, subtype and grade of RCC.
The tissues were processed in ascending grades of
ethanol, cleared in xylene and impregnated by paraffin
wax. All sections were stained with Haematoxylin and
Eosin.
Complete gross and microscopic details were noted down in accordance to the criteria set by College of
American Pathologists (CAP) guidelines. Clinical details were obtained from the hospital records.
RESULTS
The mean age of our study population was 50.16 ±
11.982 years.

The tumour cells in clear cell carcinoma are large,
having an optically clear cytoplasm because of the presence of abundant glycogen and lipids which can be
demonstrated by Periodic Acid – Schiff (PAS) and Oil
Red O staining. Cell membranes are sharply defined
with centrally placed nuclei. Nuclear pleomorphism increases with grade. The tumour is very vascular and
has abundant endothelial lined vascular channels. The
stroma is scanty with lymphocytic infiltration present
in a few cases.17
Papillary renal cell carcinoma (PRCC) comprises
10 – 15% of the renal cell carcinomas with higher rate
of bilaterality and multicentricity than the clear cell
variant. Microscopically, it presents with complex papillary formations with stroma showing prominent lymphocytic infiltration and foamy macrophages.17
Comprising 5% of the total, chromophobe RCCs
have large polygonal cells, well – defined cell membranes and a perinuclear halo. There are three histological
subtypes of the tumour depending on the morphology
of cells. These are the classical variant (with predominantly pale cells), the eosinophilic variant (predominantly eosinophilic cells) and the mixed types (both types). The cells are arranged in sheets and stain with
Hale’s colloid iron which shows the presence of acidic
mucins.18
The current study explores the clinicopathological
trends of renal cell carcinomas including age of presentation, signs and symptoms, greatest dimension,
stage and histological subtype in Pakistan, which might help us in better understanding differences from
the developed world.
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Fig. A: Histogram showing distribution of RCC among different age groups. Note the largest number of tumours fall in 45 – 50 years category. Mean age was
50.16 ± 11.982 years.

Regarding gender distribution, 36 (72%) of the
cases were males, while the rest of 14 (28%) were females. The male to female ratio was 2.57:1. The mean
age of study population in males was 51.61 ± 10.61 years as compared to 46.43 ± 17.46 years in females.
Radical nephrectomy was carried out in all the cases. Our study included no needle core biopsy speci-
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men. Regarding laterality, all the cases were unilateral
and the right to left ratio was 1:1. Equal number of cases (25; 50%) were present on either side.
The most common symptom was haematuria (38,
76%) followed by pain in the flanks 26 (52%) and abTable 1: Signs and symptoms in (50) study patients of
RCC.
Symptoms

Present

Absent

Percentage

Heamaturea

38

12

76

Flank Pain

26

24

52

Mass

22

28

44

Weight loss

16

34

32

Fatigue

12

38

24

Malaise

14

36

28

Fever

12

38

24

Night sweats

4

46

8

Oedema

2

48

4

Dysuria

6

44

12

Urinary retention

6

44

12

dominal mass 22 (44%). The classical triad (Haematuria, flank pain and mass abdomen) was found only in
16 (32%) patients. Other symptoms included weight
loss, fatigue, fever, malaise, urinary retention, oedema
and dysurea (Table 1).
Table 1: The table shows the variable signs/symptoms
in (50) patients of RCC. Note that heamaturea was the
most common presenting complaint in 76% of the cases. Oedema, dysuria and urinary retention due to clots
were rarely encountered. No patient in our study reported incidental detection as primary complaint.
The tumours encountered in this study were of
generally large size. The greatest dimension (T) ranged
from 0.1 cm to 21 cm. Mean size was 10.41 ± 4.22 cm.
The mean of the greatest dimension (T) in males was
11.33 ± 3.82 cm as compared to females (8.04 ± 4.41
cm) (Fig. B).
The tumours in the current series mainly involved
the upper pole in 36 (72%) cases. Tumour arising from
middle of the kidney occurred in 19 (38%) cases while
lower pole was involved in only 11 (22%) cases. In 10
(20%) cases there was diffuse involvement of the kidney.
In the current study most tumours advanced to
Stage II (21; 42%) and Stage III (18; 36%). While 6
(12%) tumours were limited to stage I and 5 (10%)
tumours fulfilled the criteria of stage IV.
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Fig. B: Histogram showing distribution of tumours according to their greatest dimension (T). Note the largest
numbers of tumours are present in 10 – 11 cm category. Normal distribution curve is drawn. Mean
tumour size was 10.41 ± 4.22 cm.
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Fig. C: Distribution of different subtypes of renal cell carcinoma.
Fig C: Note that the clear cell carcinomas form the major
proportion of renal cell carcinomas followed by papillary
and chromophobe renal tumours.

The most common histological subtype present in
our population was clear cell carcinoma, which was
identified in 37 (74%) of the tumours. Papillary and
chromophobe tumours were identified in 6 (12%) tum-
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ours each. One rare translocation associated type renal
carcinoma was also diagnosed.
DISCUSSION
The mean age of our patients was 50 years, although
40 (80%) of our patients were present between the
ages of 37 – 65 years. The male to female ratio was found to be 2.57:1. These findings are similar to previous
studies in Pakistan and showed little variation when
compared with literature from other international studies.19 However, a study by Mubarak et.al, showed almost an equal male to female ratio. This difference might be due to inclusion of only young patients in the
study.20
The mean tumour size (T) in our study was 10.41 ±
4.22 cm which was comparable to mean (T) in Latif,
et al.15 However, most European studies mention a
lower mean tumour size in the range of 5 cm.19 The
explanation is rather simple. In developed countries
advances in radiological techniques has increased the
detection of incidental renal tumours. In a North American study, Maxine Sun pointed out the fact that there
was a yearly increase in the incidence of localised renal
masses as compared to metastatic cases.4 Incidental
finding was the most common presentation in 61% of
the cases in another study from the same region.21 In
contrast patients in Pakistan mostly present with haematuria and flank pain.20 These symptoms were also
the most common presentations in the current study.
A substantial number of patients were initially misdiagnosed with other illnesses, such as nephrolithiasis or
bladder stone. However, the current study did not take
this data into account and other studies need to be done to evaluate this scenario completely.
A somewhat related issue is the stage of presentation of the tumour. In our study only 12% RCCs were
limited to stage I, while 88% tumours were advanced
to stage II or above. Stage II and III tumours were encountered most frequently which is in agreement with
Latif, et al.15 However, Stage I tumours were the most
frequently encountered in two large European studies.22,23
Clear cell carcinoma was the most common subtype encountered in our study (37, 74%); and this finding is almost universal in all regional and international
studies. The next most common variants were papillary (6, 12%) and chromophobe variants (6, 12%). The
current study had a larger proportion of chromophobe
tumours as compared to other regional and international studies.16,22,24 A larger morphological study needs to be carried out to clearly assess the prevelance of
chromophobe carcinomas.
In conclusion, the lack of availability of advanced radiological techniques and the small proportion
of Pakistani population which gets routine abdominal
scans results in late detection of renal tumours. Most
tumours are only detected when they manifest with
one of the classical symptoms of the disease. In accorBiomedica Vol. 30, Issue 1, Jan. – Mar., 2014

dance with this trend tumours in our population are of
larger size and have an advanced stage of presentation.
ACKNOWLEDEGMENTS
The authors are thankful to the administration of Allied Hospital Faisalabad, Shaikh Zayed Hospital Lahore
and UHS Lahore to facilitate and support this study
project.
REFERENCES
1. Ferlay J. Soerjomataram I, Ervik M, Dikshit R, Eser S,
et al. Estimates of worldwide burden of cancer in 2008:
Globocan 2008. International Journal of Cancer, 2010,
15: 2893-917.
2. American Cancer Society. Global Cancer Facts and Figures and 2nd Edition. Atlanta: American Cancer Society;
2011.
3. Karim – Kos HE, de Vries E, Soerjomataram I, Lemmens V, Siesling S, Coebergh JW, et al. Recent trends
of cancer in Europe: a combined approach of incidence,
survival and mortality for 17 cancer sites since the
1990’s. Eur J Cancer, 2008; 44 (10): 1345-89.
4. Sun, M, Thuret R, Abdullah F, Lughezzani G, Schmitges
J, Tian Z. et al. Age – adjusted incidence, mortality, and
survival rates of stage – specific renal cell carcinoma in
North America: A trend analysis, European association
of Urology, 2011; 59: 135-141.
5. Jewett MA, Zuniga A. Renal tumor natural history: the
rationale and role for active surveillance. Urol Clin North Am, 2008; 35 (4): 627-34.
6. Nguyen MM, Gill IS, Ellison LM. The Evolving Presentation of Renal Carcinoma in the United States: Trends
from the Surveillance, Epidemiology, and End Results
Program. The Journal of Urology, 2006; 176 (6): 23972400.
7. Mehmood A, Shah SS. and Burney R. Presentation and
evaluation of renal masses. PAFMJ, 2008; 1: 12-14.
8. Provet J, Tessler A, Brown J, Golimbu M, Bosniak M,
Morales P, et.al. Partial nephrectomy for renal cell carcinoma: indications, results and implications. J Urol.,
1991; 145 (3): 472-6.
9. Fergany AF, Hafez KS and Novick AC. 2000. Long –
term results of nephron sparing surgery for localized
renal cell carcinoma: 10 – year follow-up. J Urol, 2000;
163 (2): 442-5.
10. Morgan W, Zincke H. Progression and survival after
renal – conserving surgery for renal cell carcinoma: experience in 104 patients and extended follow-up. The
Journal of urology, 1990; 144 (4): 852–7.
11. Lundstam S et.al. Nephron – sparing Surgery for Renal
Cell Carcinoma. Scandanavian Journal of Urology,
2003; 37: 299-304.
12. Gervais DA, McGovern FJ, Arellano RS, McDougal WS,
Mueller PR, et al. Radio-frequency ablation of renal cell
carcinoma: early clinical experience. Radiology, 2000;
217 (3): 665–72.
13. Margulis V, Sánchez – Ortiz RF, Tamboli P, Cohen DD,
Swanson DA, Wood CG, et al. Renal cell carcinoma clinically involving adjacent organs: experience with aggressive surgical management. Cancer, 2007; 109 (10):
2025–30.

51

M. ZAIN MEHDI, NADIA NASEEM, SAFDAR SIAL, et al

14. Lopez – Beltran, Jose C, Liang Cheng, Marina Scarpelli,
et al. 2004 WHO classification of the renal tumors of the
adults. European urology, 2006; 49 (5): 798–805.
15. Latif F, Tory K, Gnarra J, Yao M, Duh FM, Orcutt ML,

16.

17.

18.

19.

20.

21.
22.

23.

24.

52

Stackhouse T, et al. Identification of the von Hippel –
Lindau disease tumor suppressor gene. Science, 1993;
260: 1317–1320.
Grignon, D.J., Eble, J.N., Bonsib, S.M. and Moch, H.
Clear cell renal cell carcinoma. In: John N. Eble, J.N.,
Sauter, G., Epstein, J.I., Sesterhenn, I.A., 2004. Pathology and Genetics of Tumours of the Urinary System and
Male Genital Organs. Lyon. IARC press. Chapter 1.
Algaba F, Akaza H, López – Beltrán A, Martignoni G,
Moch H, Montironi R, Reuter V, et al. Current pathology
keys of renal cell carcinoma. European urology, 2011;
60 (4): 634–43.
Vera – Badillo FE, Conde E, Duran I. Chromophobe renal cell carcinoma: a review of an uncommon entity.
International journal of urology : official journal of the
Japanese Urological Association, 2012; 19 (10): 894–
900.
Klatte T, Seligson DB, LaRochelle J, Shuch B, Said JW,
Riggs SB, et al. Molecular signatures of localized clear
cell renal cell carcinoma to predict disease – free survival after nephrectomy. Cancer epidemiol, biomarker
2009’s; 18 (3): 894–900.
Mubarak M, Kazi JI, Mohsin R, Hashmi A, Naqvi SA, UI
Hassan Rizvi SA, et al. Histopathology of surgically treated renal tumours in young adults: A developing country
perspective. J Cancer Res Clin Onco, 2012; l. 138: 189–
194.
Jayson M. and Sanders H. Increased incidence of serendipitously discovered renal cell carcinoma. Urology,
1998; 51 (2): 203-5.
Patard JJ, Leray E, Rioux – Leclercq N, Cindolo L, Ficarra V, Zisman A, De La Taille A, Tostain J, et al. Prognostic value of histologic subtypes in renal cell carcinoma: a multicenter experience. Journal of clinical oncology : official journal of the American Society of Clinical Oncology, 2005; 23 (12): 2763–71.
Karakiewicz P I, Briganti A, Chun FK, Trinh QD, Perrotte P, Ficarra V, et al. Multi-institutional validation of
a new renal cancer – specific survival nomogram. Journal of clinical oncology, 2007, 25 (11): 1316–22.
Stîngă A, Alina Simona Stîngă, Cristiana Simionescu, C.
Mărgăritescu, M. Cruce, et.al. Histopathological study of
renal cell carcinoma. Current Health Sciences Journal,
2009; 35 (1): 50–55.

Biomedica Vol. 30, Issue 1, Jan. – Mar., 2014

