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ABSTRACT
Introduction: To assess the immunohistochemical expression
of Ki-67 and MCM2 protein in Wilm’s tumour. To assess the
correlation of MCM2 and Ki-67 proliferative index with
tumour stage.
Material and methods: It was a descriptive study conducted
in the Department of Morbid Anatomy and Histopathology
UHS Lahore, Pakistan. A total of n=50 nephrectomy specimens
and paraffin embedded blocks from patients of Wilm’s tumour
were taken for study.
Results: Out of 50 patients of Wilm’s tumour, 66% were male
and 34% were female patients with male to female ratio of
2:1. Mean age of the patient was calculated as 4±2.01 years.
The mean labeling index percentage of Ki-67 for blastemal
component was 21.6%±14.9, for epithelium it was12.9%± 6.3
and 0.65%±0.1 for stromal. The mean LI percentage of MCM2
for blastemal component was 28.1%±19, for epithelial it was
14.2%±7.2 and for stromal 0.4%±0.21. In cases with features
of anaplasia, the mean LI % of Ki-67 in blastemal component
was 32.6%±23.4, epithelial 17.7%±11.5, stromal 1.09% ± 0.9.
Mean LI % of MCM2 in blastemal component was 43.8%
± 29.5, epithelial 21.9% ±15.8 and in stromal 0.06%±0.04.
The mean LI % of MCM2 in different component of Wilm’s
tumour and in cases with features of anaplasia was found
to be higher than the LI % of Ki-67. Statistically a positive
correlation between LI of Ki-67 and MCM2 and tumour stage
was found (P<0.001).
Conclusion: Ki-67 and MCM-2 positively correlate with
stage of the tumour. However, MCM-2 is superior to Ki-67
as a marker of proliferation in Wilm’s tumour and gives an
objective measure of aggressiveness of the tumour.
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INTRODUCTION
Wilm’s tumour or nephroblastoma is cancer of the kidneys
that typically occurs in children and rarely in adults. The
overall prevalence of Wilm’s tumour is found as 1 in 10,000
children 1. A total of 75% of Wilm’s tumour occur in children
who are under 5 years of age, with a peak incidence age of 2 to
3 years2. In about 95% of the patients, the tumour is unilateral
and only 1-2% have a positive family history 3. The studies
show that the presence of bilateral or multifocal disease in a
patient has a genetic predisposition for developing Wilm’s
tumour 4. Wilm’s tumour appears relatively more common
in Africa and least common in East Asia. In Pakistan, the
accurate incidence of cancers and malignant tumours in
children is still unknown, however a report from the Pakistan
Medical Research Council Cancer Study group revealed that
Wilm’s tumour under 15 years of age constituted 4.38% of
all diagnosed malignant tumours 5.
8

Proliferation of any tumour cell is closely linked to their rate
of DNA synthesis and this proliferation of a cell provides
prognostic information of that particular tumour. A perfect
biomarker for assessment of proliferation should be crucial
for genomic replication and show a broader range of
expression that allows a rapid and objective assessment of an
individual case. Proliferative markers function in different
phases of cell cycle. The minichromosome maintenance
proteins (MCM) take part in S-phase genome constancy.
MCM expression is up regulated in proliferating cells,
providing a diagnostic marker of malignancies 6.
Ki-67, a proliferative marker was first identified by Gerdes
in 1991 7. Ki-67 gene is located on the long arm of human
chromosome 10 (10q25) 8. Studies indicate that expression
of Ki-67 is low during G-1 and early S-phase of cell cycle
and it gradually increase to reach a maximum during the
phase of mitosis. A quick decrease in its expression starts
during anaphase and telophase 9.
This study was designed to assess the immunohistochemical
expression of Ki-67 and MCM2 in Wilm’s tumour and the
relationship of MCM2 and Ki-67 proliferative index with
tumour stage and type.

MATERIAL AND METHODS
It was a descriptive study done in the Department of Morbid
Anatomy and Histopathology University of Health Sciences
Lahore, Pakistan in eight months (April 2014-November
2014). A total of n= 50 nephrectomy specimens and paraffin
embedded blocks from Wilm’s tumour patients were
taken for study from the Department of Urology, Children
Hospital Lahore and Jinnah Hospital Lahore. Patients
of both gender up to 11 years of age diagnosed with any
Wilm’s tumour histological type were included in study.
On immunohistochemistry, nuclear staining of any type
either diffuse, peripheral or nucleolar was taken as positive.
Labeling index was calculated by counting 1000 cells
manually 15. Firstly the highest staining areas were marked
Department of Morbid Anatomy and Histopathology, 2Department
of Morbid Anatomy and Histopathology, 3Professor of Pathology,
Head of Department of Morbid Anatomy and Histopathology,
University of Health Sciences Lahore, Pakistan.
1

Corresponding author: Qurat ul Ain Javaid, Qazi House, Kohi
Noor Housing Scheme, Qainchi Amer Sidu Ferozpur Road, Lahore,
Pakistan.
How to cite this article: Qurat ul Ain Javaid, Nadia Naseem,
Abdul Hanan Nagi. Immunohistochemical expression of Ki-67
and minichromosome maintinance 2 (MCM2) protein in wilm’s
tumour. International Journal of Contemporary Medical Research
2018;5(1):8-11.

International Journal of Contemporary Medical Research
Volume 5 | Issue 1 | January 2018 | ICV: 77.83 |

ISSN (Online): 2393-915X; (Print): 2454-7379

Immunohistochemical Expression of Ki-67 and Minichromosome Maintinance 2

using low power. Then by using 40X magnification all
stained cells in each high power field were counted manually.
The number hence attained was divided by the total number
of cells in that particular field. A total of 5 fields were studied
for staining.

STATISTICAL ANALYSIS
Mean ± S.D was used for quantitative variables like age
and labeling indices of MCM-2 and Ki-67. Correlation
was evaluated by using pearson’s correlation and p≤0.05
was considered significant. Data was analyzed using SPSS
version 20.

anaplasia was spotted in 12% (n=6) and diffuse anaplasia in
30% (n=15) cases.
The mean LI percentage of Ki-67 for blastemal component
was 21.6%±14.9, for epithelium it was 12.9%±6.3 and for
stromal 0.65%±0.1. The mean LI percentage of MCM2 for
blastemal component was 28.1%±19, for epithelial it was
14.2%±7.2 and for stromal 0.4%±0.21. The mean LI % of
MCM-2 in different component of Wilm’s tumour cases was
found to be higher than the LI % of Ki-67.
Cases showing features of anaplasia had higher proliferation
indices of Ki-67 and MCM2. Higher LI % for both markers

RESULTS
Total 50 cases of Wilm’s tumour were taken for the study.
Mean age of the study population was 4 ±2.01 years with
an age range of 1 to 10 years. Out of 50 patients of Wilm’s
tumour, 66% (n = 33) were males and 34% (n = 17) were
females. The male to female ratio was calculated as 2:1.
Most frequent site of tumour source was from left kidney
(n=34; 68%). Most of the tumours were limited to stage I
(n=21; 42%) with n=12 tumours progressing in stage II
(24%). However stage III had only n=9 (18%) cases and
n=8 in stage IV (16%). There was no case in stage V. Most
frequent histological subtype was triphasic (n=28; 56%)
which was followed by monophasic (blastema component
only) in 38% (n=19) and biphasic in 4% (n=2) of cases.
Features of anaplasia were found in 42% (n=21) cases. Focal

Figure-1: Ki-67 labeling in blastemal component (Stage IV).

Figure-2: MCM-2 labeling in blastemal component (stage IV)

Figure-3: MCM-2 labeling in blastemal component (Stage III,
100X).

Stage

Labeling index % of Ki-67
Labeling index % of MCM2
Blastemal
Epithelial
Stromal
Blastemal
Epithelial
Stromal
component
component
component
component
component
component
I
N
21
21
21
21
21
21
Mean
0.8%
0.78%
0.29%
1.64%
1.68%
0.36%
SD
0.69
0.48
0.18
1.18
1.05
0.25
II
N
12
12
12
12
12
12
Mean
1.7%
16.5%
0.11%
6.9%
11.3%
0.05%
SD
1.72
12.5
0.06
4.25
1.0
0.04
III
N
9
9
9
9
9
9
Mean
30%
17.4%
1.29%
38.3%
21.3%
0.65%
SD
12.5
13
0.6
21.9
15.2
0.3
IV
N
8
8
8
8
8
8
Mean
54%
0%
0%
70%
0%
0%
SD
21.7
0
0
9.4
0
0
Note: LI of MCM2 is higher than Ki-67.
Table-1: Labeling indices of Ki-67 and MCM2 in different components with respect to the stage.
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was found in blastemal component as compared to rest of the
tumour components. The mean LI % of Ki-67 in blastemal
component was 32.6% ± 23.4, in epithelial 17.7%±11.5 and
in stromal it was 1.09%±0.3. The mean LI % of MCM2
in blastemal component was 43.8% ± 29.5, in epithelial
21.9%±15.8 and in stromal 0.06%±0.04.
LI of Ki-67 and MCM2 increased variably with the stage
of the tumour for different components. But stage I and II
had increased expression of both markers for epithelial
component and in stage III and IV there was increased
expression for blastemal component.
In stage I mean LI of ki-67 for blastemal component was
0.8%±0.69. For epithelial component 0.78% ± 0.48 and for
stromal 0.29%±0.18. Similarly in stage I mean LI of MCM2
for blastemal component was 1.64% ± 1.18 for epithelial
component 1.68% ±1.05 and for stromal 0.36%±0.25.
In stage II mean LI of ki-67 for blastemal component was
1.7% ± 1.72. For epithelial component 16.5%±12.5% and
for stromal 0.11% ± 0.06. Similarly in stage II mean LI
of MCM2 for blastemal component was 6.9%±4.25. For
epithelial component 17.3% ±11.3 and for stromal 0.06% ±
0.05.
In stage III mean LI of ki-67 for blastemal component was
30% ± 12.5. For epithelial component 17% ± 13 and for
stromal 1.29% ± 0.6. Similarly in stage III mean LI of MCM2
for blastemal component was 38.3 ± 21.9. For epithelial
component 21.3% ±15.2 and for stromal 0.65%±0.30.
In stage IV there was blastemal component only, so the
mean LI of ki-67 for blastemal component was 54% ±
12.5. Similarly in stage IV mean LI of MCM2 for blastemal
component was 70% ± 9.4 (Table 1). There was no case
limited to stage V diagnosed in present study.
Correlation of the stage with labeling index % for both Ki67 and MCM-2 was made individually for all histological
subtypes of Wilm’s tumour. A positive correlation was found
between labeling index of both Ki-67 and MCM-2 with stage
of the Wilm’s tumour in epithelial and blastemal component
(p<0.001; Pearson’s correlation).

DISCUSSION
Wilm’s tumour is one of the most frequent malignancy of the
childhood. The present study is based on the morphological
features of Wilm’s tumour and the expression of Ki-67 and
MCM-2 (new proliferative marker). Total 50 cases of Wilm’s
tumour were collected for the study. Ki-67 and MCM-2 were
the two proliferative markers of our study.
In the present study, the expression of labeling indices of
both markers were studied separately in various histological
subtypes of Wilm’s tumour and the relationship of MCM2
and Ki-67 labeling index with tumour stage and type was
also determined. Total 50 cases of Wilm’s tumour were
collected for the study. The mean age of the patient was
calculated as 4 years and age range was 2 to 5 years. Breslow
NE, et al 2006 2 found the similar age group in his study.
Concerning gender distribution, male to female ratio was 2:1
in our study. Katarzyna Tarani, et al 2011 also mentioned the
male predominance in Wilm’s tumour cases 13.
10

Most frequent site of tumour source was from left kidney
(n=16; 32%) 10. Most frequent clinical presentation was
the abdominal mass on examination in all the cases and
pain in a few cases. Most frequent histological subtype of
Wilm’s tumour in our study was triphasic (n=28; 56%) with
predominant blastema component and second most common
was the monophasic type (n=19; 38%). In monophasic type
of Wilm’s tumour, only blastemal component was spotted.
Katarzyna tarani et al 2011 in his study observed that the
most common histological subtype in Wilm’s tumour cases
is triphasic 13.
The labeling indices of MCM-2 and Ki-67 was studied in
various histological components. MCM-2 labeling indices
was high in blastemal (mean=19% ± 28.1) and epithelial
(mean=7.2% ± 14.2) components of Wilm’s tumour as
compared to the labeling indices of Ki-67 (blastemal= 14.9%
±21.6, epithelial 6.3% ± 12.9) 12 (Table I).
The overall labeling indices of MCM-2 was found higher
than Ki-67 in current study. Dudderidge et.al (2005) studied
the labeling indices of both of these markers on renal cell
carcinoma and found the LI of MCM2 higher than the Ki-67
in various types of renal cell carcinoma cases 14.
LI of both the markers (Ki-67 and MCM-2) was found
higher in patients with the histological feature of anaplasia
11
. LI of both markers were studied separately for each
component with anaplasia. It was found high in blastemal
component (Ki-67 = 32.6% and MCM-2 = 43.8%) than in
epithelial component and statistically significant association
of anaplasia was found with LI of both markers (p=0.000).
The LI in epithelial component was higher than blastemal
component in stage I (Ki-67=0.78%, MCM-2=1.68%) in
stage II (Ki-67=12.5%, MCM-2=11.3%) 12. LI of both the
markers was found to be high in blastemal component in
advanced stages III and IV (Ki-67 = 30% and 54%; MCM2
=38% and 70%). Katarzyna et al (2011) mentioned that the
high LI is seen in patients limited to the advanced stage
and low LI in patients limited to early stage. High LI and
predominant blastema component are associated with
advanced stage and poor clinical outcome of the patient 13.
In present study a good correlation was found between
tumour stage and blastemal component and also between
Ki-67 and MCM-2. A good correlation was also found by
other investigators regarding tumour stage and blastemal
component and also between Ki-67 and MCM-2 11-13.

CONCLUSION
Ki-67 and MCM-2 positively correlate with stage of the
tumour. MCM-2 labels a greater percentage of cells as
compare to Ki-67. Therefore, MCM-2 is said to be a superior
marker of proliferation in Wilm’s tumour and gives an
objective measure of aggressiveness of the tumour.
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