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Abstract

Introduction: Pleural diseases involve the parietal and
visceral pleura and may be of either inflammatory or malignant
origin. Pleural biopsy is recommended for the evaluation of
inflammatory, infectious etiologies and malignant diseases.
Inflammation can be caused by various conditions such as
pneumonia, collagen vascular disorders, drug reactions.
Pleural metastasis from pulmonary and extra pulmonary
malignancies are common whereas primary tumors of the
pleura constitute a relatively rare group of benign and
malignant neoplasms. Aim of the study is to identify the
incidence of neoplastic and non neoplastic lesions of pleura
with focus on immunohistochemistry (IHC). To study the age
and gender distribution of pleural lesions. Methods: Two years
retrospective study was done from August 2015 to July 2017 at
SVS Medical College and Hospital, Mahabubnagar on 70 pleural
biopsies sent to the department of pathology. Results: Out of the
seventy cases, fifty were inflammatory lesions and twenty were
malignancies. Out of the malignant lesions primary pleural
malignancies were three cases and the remaining seventeen
cases were metastatic deposits to the pleura.

Keywords: Pleural Malignancies; Immunohistochemistry.

Introduction

Pleural diseases involve the parietal and visceral

a pleural symphysis [1]. Fibrinous pleuritis can be
caused by various conditions such as pneumonia,
collagen vascular disorders, drug reactions,
cancer [2]. Pleural metastasis from pulmonary

pleura and may be of either inflammatory or
malignant origin. Pleural biopsy is recommended
for the evaluation of inflammatory, infectious
etiologies and malignant diseases. Inflammatory
diseases of the lung may spread to the pleura, the
pulmonary lesion may completely resolve but leave

© Red Flower Publication Pvt. Ltd.

and extra pulmonary malignancies are common
whereas primary tumors of the pleura constitute
a relatively rare group of benign and malignant
neoplasms [3]. Current study designed to identify
the incidence of neoplastic and non neoplastic
lesions of pleura with focus on IHC.
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Materials and Methods Results

Two years retrospective study was done on A total of 70 patients were included in this
70 thoracoscopy guided pleural biopsies sent to  study. Out of 70 patients 44 were males and
the department of pathology SVS Medical college, 26 were females with a M:F of 1.69:1, most cases
Mahabubnagar. Processed tissue sections stained  being in the age group of 41-60years (Table 1)
with haematoxylin and eosin were analysed. (Table 2). 50 patients had non neoplastic lesions
Immunohistochemistry was done. which included nonspecific inflammatory lesions

and granulomatous lesions and 20 patients had

Table 1: Gender Distribution Table 3: Histological Diagnosis of Pleural Biopsies
Gender No of Cases Percentage Diagnosis No of Case(%)
Males 44 63% Non Neoplastic 50(71.5%)
Females 26 37% Non Spec1f1c 40
Inflammation
Granulomatous 10
Table 2: Age Distribution of Cases Lesions
Neo Plastic 20(28.5%)
Age Groups No of Cases Percentage Metastatic 17
0-20years 02 2.8% Deposits
21-40years 22 31.4% Primary 03
41-60years 29 41.4% Malignancies
61-80years 17 24.4%

NON SPECIFIC INFLAMMATORY LESION GRANULOMATOUS LESION

k! I

S . ' s g L | pula U
TMC AUEHC"?MA METASTATIC SMALL CELL CARCINOMA

Fig. 1: Nonspecific inflammatory lesion.(100x & 400x), Granulomatous lesion (100x & 400x), Metastatic
adenocarcinoma (100x & 400x), Metastatic small cell carcinoma(100x & 400x).

METHUMH i SARCOMATOID MESOTHELIOMA

Fig. 2: Mesothelioma..(100x & 400x), and Sarcomatoid mesothelioma (100x & 400x).
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malignant lesions including primary mesotheliomas
(3 cases) and secondary deposits (17 cases), 15 cases
were diagnosed as adenocarcinoma deposits
and 2 were small cell carcinoma deposits on
H & E stained smears (Table 3)(Figure 1).

All three cases of malignant mesothelioma
immunostained for calretinin showed strong
nuclear and cytoplasmic positivity (Figure 2).

All cases of adenocarcinoma immunostained
with CEA showed strong positivity. The two cases
of small cell carcinoma secondary deposits stained
with CD56 showed strong cytoplasmic positivity.

Discussion

In the present study a total number of 70 cases
were studied over a period of 2 years. The pattern of
these cases varied from non neoplastic lesions such
as nonspecific inflammation and granulomatous
lesions to neoplastic lesions including primary
mesotheliomas and secondary deposits in the pleura
(Figure 1 and 2).

In our study M:F ratio is 1.69:1 similar to the study
of Pandit, et al. [4] and in contrast to Sakuraba, et al.
[5] Majority of the patients were aged between 41 to
60 years where as it was more than 60 years in the
study of Pandit, et al. [4] In the present study the
most common lesion was nonspecific inflammatory
lesion, which comprised of about 57% of all the
pleural biopsies is similar to the study of Poe, et
al. [7] who observed this lesion in 60% of the cases
and in contrast to the study of Pandit, et al. [4] who
diagnosed it only in 25% of the cases.

In the present study neoplastic lesions comprised
of 28.5% which was the second most common lesion
similar to the studies of Sakuraba, et al. [5] and Poe,
et al. [7], but is in contrast to the studies of Pandit,
et al. [4] and Scerbo, et al. [6] where neoplastic
lesions were most commonly diagnosed. Among the
neoplastic lesions secondary deposits in the pleura
were seen in majority of the cases in our study (17
out of 20 malignancies reported were direct spread
or secondary deposits) which is similar to the study
of Sakuraba, et al. [5] which showed 27 out of 37
malignancies as either direct spread from the lung or
secondary deposits in the pleura and Robert, et al. [7]
who diagnosed 51 out of 54 malignancies as spread to
the pleura or deposits. Among the secondary deposits
in our study 15 cases were adenocarcinomas and 2
cases were small cell carcinomas. Granulomatous
lesions were the second most common disorders in
Pandit, et al. [4] and Scerbo, et al. [6] comprising 28%
and 30% of all the lesions respectively where as in our

study they were the least predominant lesions similar
to Sakuraba, et al. [5] and Poe, et al. [7] comprising of
14.5%, 23% and 4.7% respectively.

The sensitivity of calretinin varies in the range
of 73-100%. Both the nuclear and cytoplasmic
compartments of malignant mesothelioma typically
stain with calretinin, although nuclear staining is
considered far more specific. The Wilms tumour
gene 1 protein (WT1) shows nuclear staining in
about 80% of malignant mesothelioma.

Monoclonal CEA serves the dual function of
being a reliable negative marker for malignant
mesothelioma and a positive marker in most
pulmonary adenocarcinoma [8]. CD56 is useful in
the diagnosis of small cell lung carcinoma even in
biopsies with extensive crush artefact [9].

Conclusion

Thoracoscopy guided pleural biopsy is a good
diagnostic procedure to evaluate undiagnosed
pleural lesions.This procedure is safe and well
tolerated. The use of immunohistochemistry as
an aid to H & E provides accurate diagnosis in
malignant cases. Proper case selection will improve
the diagnostic utility of the procedure.

References

1.  Goldblum JR, Lamps LW, McKenney JK, Myers JL.
Rosai and Ackerman’s Surgical Pathology E-Book.
Elsevier Health Sciences; 2017 Oct 25.

2. Cagle PT, Barrios R, Allen TC, editors. Color atlas
and text of pulmonary pathology. Lippincott
Williams & Wilkins; 2008.

3. Zander DS, Farver CF. Pulmonary Pathology E-Book:
A Volume in Foundations in Diagnostic Pathology
Series. Elsevier Health Sciences; 2016 Dec 14.

4. Pandit S, Chaudhuri AD, Datta SB, Dey A, Bhanja
P. Role of pleural biopsy in etiological diagnosis of
pleural effusion. Lung India. 2010;27(4):202.

5. Motoki Sakurba, Kimhiko Masuda, Akhira
Hebisawa, Yuzo Sagara and Hikotara Komatsu.
Diagnostic value of thoracoscopic pleural biopsy
for pleurisy under local anaesthesia. ANZ J. Surg
2006;76:722-724.

6. Joseph Scerbo, Harold Keltz, Daniel J. Stone. A
prospective study of closed pleural biopsies. JAMA,
1971;218(3):377-80.

7.  Poe RH, Israel RH, Utell MJ, Hall W], Greenblatt
DW, Kallay MC. Sensitivity, specificity, and
predictive values of closed pleural biopsy. Arch
Intern med. 1984;144(2):325-8.

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018



968 K Florence Nightingale, Audi Thanmayee Naidu, Rasheed Fatima / Histopathological
Study of Pleural Lesions

8. Butnor K]. My approach to the diagnosis of cell lung carcinomas on biopsies with extensive
mesothelial lesions. ] ClinPathol. 2006; 59(6): 564 - 74. crush artefact. J Clin Pathol. 2005;58(9):978-80.

9. Kontogianni Nicholson AG, Butcher D, Sheppard
MN. CD56: A useful tool for the diagnosis of small

il 5
]
3= : & & 8
i L
[ ¥ [1¥)
& 1)
= [=T+}
(7] ¥}
{ v |
=l E
& =
- H—
= &’
i —
1 .
ai [
& & *
(=) [
o o
=& o
= (=
(=] ]
) L™
(=]
=
=]
m
[
= -
o .
Qr.._! e |
= 0
e o
" 4
(-]
= =
= WA
[=] -
=
= c
= =
[= [=]
m |
= — o
c e b=t
T s
m
N maf e
(¥} -
i 2
i <
[Tl i m
Pa i | T
E [ il i
= [ H L2
=) i m |
g i —
= LiF)
g = e 5
| (=] ex fus}
W oy =
g n @ E
. s ral
b (=] = o =
Q o i |
1 ; oo it
= e (] LII'I e}
o (] = i E
= = -
t —= =% =
=8 £ T
= > (o1
=1 E
ﬁ o = 25 .-
— / == i
& — s o bl
A= c fg T, ~ e ™
n J et | Bl = 2
m == =T Lo
= am am ax wn -
= e EE— = A 1] h
) = -
=] = BERo Qe
o [ oo = s 5
o =9 N &
g o - G
ES =] — &
=y { ] - (=) L as
o = g 'E
b | P = =)
@z\. [ = o I [ Ir=]
5 k= - v
e = [ = e
D L) T il ] il
hed = = = =
FIi P L 5 L W
=
',.7‘
< el -

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018



I[JPRP

Original Research Article

Indian Journal of Pathology: Research and Practice
Volume 7 Number 9, September 2018
DOI: http:/ /dx.doi.org/10.21088 /ijprp.2278.148X.7918.2

A Study of Morphological Markers of Chromosomal Instability in a
Spectrum of Cervical Epithelial Lesions and its Correlation with 2014

Bethesda System

Shivakumar S.!, Vedavathi B.L.2

Professor and Head ?Post Graduate Student, Department of Pathology, Mandya Institute of Medical Sciences, Mandya,

Karnataka 571401, India.

Corresponding Author:

Vedavathi B.L., Post Graduate Student,
Department of Pathology, Mandya Institute of
Medical Sciences, Mandya, Karnataka 571401,
India.

E-mail: vedavathi.lakshman@gmail.com

Received on 06.09.2018,

Accepted on 17.09.2018

Abstract

Introduction: Chromosomes or chromosomal segments that
fail to get incorporated into nuclei during cell division configure
as micronuclei (MN), nuclear budding (NB) and chromatin
bridges (CB). The frequency of these markers are increased in
carcinogen-exposed tissues long before any clinical symptoms
are evident. Objectives of the Study: To study and compare the
scoring of morphological markers of chromosomal instability
in a spectrum of non-neoplastic, intraepithelial intraepithelial
neoplasm and invasive cancer of the cervix. Methodology:
Retrospective study conducted in the department of pathology,
MIMS, Mandya from January 2016 to December 2017. All
conventional pap smears with epithelial cell abnormalities
and equal number of age matched pap smears without
epithelial cell abnormalities received during study period were
interpreted according to 2014 Bethesda system and examined
for MN, NB and CB. Results: Out of 150 conventional pap
smears studied 53 smears showed neoplastic changes and 75
were non-neoplastic. Carcinoma in situ (LSIL and HSIL) seen
in 42 smears and invasive carcinoma in 11 smears. The mean
MN score and NB score showed increasing trend towards
malignancy with significant p value <0.05. The MN score and
NB score is significantly high in invasive carcinoma compared
to carcinoma in situ. CB was observed in one case each of LSIL,
HSIL and IC. Conclusion: This is a simple, reliable, reproducible
and cost-effective test and can serve as an effective biomarker
in conjunction with the conventional cervical Pap screening for
early diagnosis of CIN and cervical cancer.

Keywords: Morphological Markers of Chromosomal
Instability; HSIL; LSIL; Micronuclei; Nuclear Budding; Nuclear
Bridging.
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Introduction

Carcinogens affect cells by altering genetic
material and thus causing instability. Chromosomal
instability manifested by increased aneuploidy and
structural chromosomal aberrations is believed
to play a critical role in the intermediate to late
stages of the development of cervical malignancies.
Chromosomes or chromosomal segments that fail
to incorporated into nuclei during cell division
configure as micronuclei (MN), nuclear budding
(NB) and chromatin bridges (CB). Thus MN, NB
and CB represent a measure of both chromosome
breakage and chromosome loss, and can function
as a sensitive indicator of genetic damage [1].

Inagradientofcervicalneoplasticlesionsfromlow
to high-grade is characterized by increasing nuclear
atypia and the failure of cellular differentiation.
These phenotypic changes are presumed to be
accompanied by increased genetic instability that
can be documented using the micronuclei (MN)
assay in exfoliated cervical cells[2].

The MN mainly originate from acentric
chromosome fragments, acentric chromatid
fragments or whole chromosomes that fail to be
included in the daughter nuclei at the completion
of telophase during mitosis [3].

The CB originates during anaphase when the
centromeres of dicentric chromosomes are pulled
to opposite poles of the cell during mitosis [3].

NB has been observed in cultures grown under
strong selective conditions, which induce gene
amplification as well as under moderate folic acid
deficiency [3].

Morphological features like micronuclei, nuclear
bridging, nuclear budding and multipolar mitosis
are well evaluated markers for chromosomal
instability [4]. The frequency of these markers are
increased in carcinogen-exposed tissues long before
any clinical symptoms are evident [4].

The molecular methods to determine
chromosomal instability are costly, require expertise
and may not be available in many laboratories.
These morphological markers can be use to assess
chromosomal instability in intraepithelial neoplasm
and invasive cervical carcinoma [2].

Objectives of the Study

To study the morphological markers of
chromosomal instability in a spectrum of non-
neoplastic lesions, intraepithelial neoplasm and
invasive cancer of the cervix.

To compare the scoring of morphologic markers
of chromosomal instability in increasing grades
of cervical intraepithelial neoplasm and cervical
carcinoma.

Materials and Methods

The present cross sectional and observational
study conducted in the department of pathology,
MIMS, Mandya including all the conventional pap
smears with epithelial cell abnormalities, which
were satisfactory for evaluation and equal number
of pap smears without epithelial cell abnormalities
received between January 2016 to December 2017
for a period of 2 years. Unsatisfactory smears were
excluded. Clinical details are obtained from the
medical records and request forms. The conventional
pap smears received during study period were
retrieved and interpreted according to 2014
Bethesda system [5]. Under oil immersion [x100],
1000 squamous epithelial cells were examined and
the total number of MN, NB and CB present were
noted. The score of micronuclei, nuclear budding
and Chromatin Bridge compared with the spectrum
of cervical lesions classified under 2014 Bethesda
system.

Plan of Data Analysis

Data collected is entered in Excel sheet and
analysed using Epi/SPSS software and the
descriptive statistics using Chi-square test,
Student’s t-test.

Results

Data obtained is tabulated and analysed. Studied
75 conventional pap smears with epithelial cell
abnormalities received during study period along
with 75 conventional pap smears without epithelial
cell abnormalities (randomly selected). Out of 150
pap smears studied 53 (35.2%) were neoplastic.
The mean age of presentation of NILM, ASCUS,
ASC-H, AEC, LSIL, HSIL and IC were 39, 46, 50,
60, 45, 38 and 56 respectively. The micronuclei were
seen in neoplastic, non-neoplastic, ASCUS, ASC-H
and AEC lesions. All study subjects with epithelial
abnormalities showed MN, range varied between
1-6. Whereas only 3 (4%) of NILM study subjects
showed MN, range varied between 0-2. IC showed
higher range of 5-6 (Table 1).

The NB were seen in neoplastic, non-neoplastic,
ASCUS, ASC-H and AEC lesions. Out of 75 study

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018
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subjects with epithelial abnormalities NB is seen
in 51 (34%), of pap smears and range varied
between 1-2. Only 1 (1.3%) of NILM study subject
showed NB, range varied between 0-2. Whereas

971

NB is seen in all smears with IC with a range of
0-2 (Table 2). The CB were seen only in neoplastic
lesions. CB is seen in 9% of smears with IC, 7.6% of
smears with HSIL, 3.4% of smears with LSIL. Range

Table 1: Distribution frequency of MN among study subjects

Lesions No of cases Total Percentage (%) Range
NILM 3 75 4.0 0-2
ASCUS 14 14 100 2-4
ASC-H 03 100 3-4
AEC 05 100 1-2
LSIL 29 29 100 2-5
HSIL 13 13 100 3-5
IC 11 11 100 5-6
Total 78 150 52% 0-6
Table 2: Frequency distribution of NB among study subjects
Lesions No of cases Total Percentage (%) Range
NILM 1 75 13 0-1
ASCUS 7 14 50 0-1
ASC-H 2 03 66.6 1-2
AEC 2 05 40 1-2
LSIL 18 29 62.0 02
HSIL 10 13 76.9 0-1
IC 11 11 100 1-2
Total 51 150 34 0-2
Table 3: Frequency distribution of CB among study subjects

Lesions No of cases Total Percentage (%) Range
NILM 0 75 0 0
ASCUS 0 14 0 0
ASC-H 0 03 0 0
AEC 0 05 0 0
LSIL 1 29 3.4 0-1
HSIL 1 13 7.6 0-1
IC 1 11 9.0 0-1
Total 3 75 04 0-1

Comparison of morphological markers of chromosomal instability between non

neoplastic and neoplastic categories.

Table 4: Comparison of mean MN score between non neoplastic and neoplastic categories.

Lesions No of cases Total Percentage (%) Mean MN score P value
Non-neoplastic 04 75 53 0.2 <0.05
Neoplastic 53 53 100 3.4

Table 5: Comparison of mean NB score between non neoplastic and neoplastic categories.
Lesions No of cases Total Percentage (%) Mean NB score P value
Non-neoplastic 01 75 1.3 0 <0.05
Neoplastic 39 53 73.5 0.8

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018
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varied between 0-1 (Table 3). The neoplastic lesions
comprised of LSIL, HSIL and IC. ASCUS, ASC-H
and AEC were grouped separately. MN were seen
in all neoplastic lesions with a mean score of 3.4.
Whereas only 04 (5.3%) of non-neoplastic smears
showed MN with a mean score of 0.2. The MN in
neoplastic lesions is statistically significant with a
p value of < 0.05 (Table 4). NB is seen in 39 (73.5%)
of neoplastic lesions with a mean NB score of 0.8.
Whereas 1 (1.3%) of non-neoplastic smear showed
NB. The NB in neoplastic lesions is statistically
significant with a p value of < 0.05 (Table 5). CB is
seen in 01(1.8%) of neoplastic lesion with a mean NB
score of 0.03. Whereas none of the non-neoplastic
smears showed CB (Table 6). All study subjects
with CIN and IC lesion showed MN. Higher mean

MN score of 5.4 is seen in IC (Table 7). All study
subjects with IC showed NB, whereas 28 (66.6%)
showed NB. Higher mean NB score of 1.7 is seen
in IC (Table 8). The CB is seen in 01 (11%) of IC and
02(4.7%) of CIN study subjects and mean CB score
is 0.05 and 0.07 respectively (Table 9).

Discussion

In the present study morphological markers of
chromosomal instability like micronuclei, nuclear
budding, chromatin bridging were studied in
75 conventional pap smears and 75 smears negative
for intraepithelial lesion or malignancy. Several
studies have evaluated the frequency of association

Table 6: Comparison of mean CB score between non neoplastic and neoplastic categories.

Lesions No of cases Total Percentage(%) Mean CB score
Non-neoplastic 0 75 0 0
Neoplastic 01 53 1.8 0.03
Comparison of morphological markers of chromosomal instability between CIN (LSIL
+HSIL) and IC.
Table 7: Comparison of mean MN score between CIN (LSIL +HSIL) and IC.
Lesions No of cases Total Percentage (%) Mean MN score
CIN 42 42 100 3.5
1C 11 11 100 54

Table 8: Comparison of mean NB score between CIN (LSIL +HSIL) and IC.

Lesions No of cases Total Percentage (%) Mean NB score
CIN 28 42 66.6 0.6
IC 11 11 100 1.7

Table 9: Comparison of mean CB score between CIN (LSIL +HSIL) and IC.

Lesions No of cases Total Percentage (%) Mean CB score
CIN 02 42 47 0.05
IC 01 11 9.0 0.07

Fig. 1: Micronucleus ( blue arrow) (H and E) 100X
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Fig. 2: Nuclear Budding ( blue arrow) (H and E) 100X

Fig. 3: Chromatin Bridging ( blue arrow) (H and E) 100X

Table 10: Comparison of mean age of study subjects with other studies

Lesion Gayathri et.al.’ Samantha et.al."’ Present study
NILM 45.2 41.0 39
ASCUS 44.0 - 46
AC-H 46.5 - 50
AEC - - 60
LSIL 43.5 411 45
HSIL 48.5 409 38
1C 56.5 52.7 56

Table 11: Comparison of mean MN between neoplastic and non neoplastic conditions with other studies

Study Neoplastic Non -neoplastic
Gayathri et.al.’ 7.53 24
Samantha et.al.? 14.3 1.40
Ambroise et.al.” 10.9 21
Present study 3.4 0.8

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018



974 Shivakumar S, Vedavathi B.L / A Study of Morphological Markers of Chromosomal Instability
in a Spectrum of Cervical Epithelial Lesions and its Correlation with 2014 Bethesda System

Table 12: Comparison of mean MN between LSIL and HSIL non neoplastic conditions with other studies

Study LSIL HSIL
Gayathri et.al.’ 8.0
Samantha et.al."’ 19.7
Ambroise et.al.! 11.9
Present study 41

of micronuclei in a spectrum of cervical epithelial
lesion. Nuclear budding and chromatin bridging
were studied as markers of chromosomal instability
in various neoplastic lesions except cervical cancer.
However no study evaluated the frequency of
association of nuclear budding and chromosomal
instability in cervical smears.

In the present study, mean age of study subjects for
LSIL, HSIL and IC is 45, 38 and 56 years respectively.
Similar to study conducted by Gayathri et.al. of
43.5, 48.5 and 56.5 years for LSIL, HSIL and IC
respectively (Table 10). Samantha et al. of 41.1, 40.9
and 52.7 years for LSIL, HSIL and IC respectively.
The mean MN for neoplasic condition is more than
the non neoplastic conditions which is comparable
with study conducted by Gayathri et.al., Samantha
et.al. and Ambroise et.al. (Table 11). The mean MN
for HSIL is more than LSIL which is comparable
with study conducted by Gayathri et.al., Samantha
et.al. and Ambroise et al. (Table 12).

Conclusion

The molecular methods to determine
chromosomal instability are costly, require expertise
and may not be available in many laboratories.
These morphological markers can be used to assess
chromosomal instability in intraepithelial neoplasm
and invasive cervical carcinoma.

Abbreviations:

NILM-Negative for intraepithelial lesion,
ASC-US-Atypical squamous cells of undetermined
significance,

ASC-H -Atypical squamous cells cannot exclude
HSIL,

LSIL-Low-grade squamous intraepithelial lesion,
HSIL -High-grade squamous intraepithelial lesion,
IC-Invasive carcinoma,

AEC- Atypical endocervical cells,

MN -Micronuclei,

NB-Nuclear budding,

CB-Chromatin bridges,
CIN-Cervical intraepithelial neoplasia.
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Abstract

Introduction: Thyroid is a readily palpable gland in the
anterior inferior neck. Thyroid pathologies are common
worldwide and are commonly encountered in clinical practice.
Diseases of the thyroid are of great importance because most
of them are amenable to medical and surgical management.
Thyroid enlargement is a common problem especially
in young population causing pressure symptoms and
cosmetic deformity. Thyroid lesions may be developmental,
inflammatory, hyperplastic and neoplastic. Though FNAC has
taken a prominent role on the evaluation of thyroid lesions,
thyroid carcinoma closely resembles its benign counterpart
making histopathology the gold standard in the diagnosis.
Aim of the study is to evaluate the different patterns of
thyroid lesions. Methods: Two years retrospective study carried
out from July 2015 to June 2017 at SVS Medical college and
hospital, Mahabubnagar on 115 biopsy specimens received
in the department of pathology. Results: Total number of
115 cases were studied histopathologically out of which 85
were non neoplastic lesions and 30 were neoplastic. Among
the non neoplastic lesions multinodular goitre was the most
predominant and papillary carcinoma of thyroid in the
neoplastic cases.

Keywords: Thyroid Lesions; Goitre; Adenoma; Papillary
Carcinoma.

Introduction

Thyroid gland is unique among the endocrine

hypothyroidism and mass lesions of the thyroid®.
Diseases of the thyroid are of great importance
because most of them are amenable to medical and
surgical management [2]. Thyroid enlargement is a

glands in having wide spectrum of diseases ranging
from functional enlargement to neoplastic lesions.
Thyroid pathologies are common worldwide and
are commonly encountered in clinical practice.
These diseases are associated with hyperthyroidism,

© Red Flower Publication Pvt. Ltd.

common problem especially in young population
causing pressure symptoms and cosmetic
deformity.Though FNAC has taken a prominent
role on the evaluation of thyroid lesions, thyroid
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carcinoma closely resembles its benign counterpart
making histopathology the gold standard in the
diagnosis [3].

Objective of the study is to evaluate the different
patterns of thyroid lesions and it’s age and gender
distribution.

Materials and Methods

Two years retrospective study carried out on
115 cases, from july 2015 to june 2017 in SVS Medical
college, Mahabubnagar. The material for this study
includes all lobectomy, hemi thyroidectomy,
subtotal and near total thyroidectomy specimens
received in our department. All the thyroid
specimens received were fixed in 10% formalin
for 24 hrs. (The regular practice followed in the
department).

Gross features of specimen as entered in records
were noted. Usually multiple sections are processed
depending on size and nature of the lesion. Routine
tissue processing was done and sections were
stained with hematoxylin and eosin. After detailed
study of the sections under the light microscope the
final diagnosis was given.

Thelesionswereclassified based onthehistological
diagnostic features into: Goitres(colloid/nodular),
Inflammatory, Neoplastic lesions.

Table 1: Gender wise distribution of Thyroid lesions

Gender Number of Cases Percentage of Cases(%)
Male 10 8.7

Female 105 91.3

Total 115 100.0

Table 2: Age wise distribution of Thyroid lesions

Age (In Years) Number of Cases Percent of Cases(%)

0-20 5 43
20-40 63 54.8
40-60 41 35.7
>60 6 52

Table 3: Distribution of thyroid lesions

Number of Cases Percent of Cases(%)

Neoplastic 30 26.1
Non Neoplastic 85 73.9
Total 115 100.0

Immunohistochemistry was done on all cases
of papillary carcinomas & the single case of
medullary carcinoma. The cases diagnosed as
papillary carcinoma were stained for CK7 and
CK20. The casediagnosed as medullary carcinoma
was stained with CEA. Autolysed specimens and
inadequate biopsies were excluded from this study.
The data was analysed and results were studied.

Results

A total number of 115 thyroid specimens received
over two years period. There were 105 females
(91.3%) and 10 males(8.3%) giving a female to male
ratio of 10.5:1(Table 1).

In total 63 cases belongs to age group 20-40 years
(Table 2). The non neoplastic lesions were 73.9%,
neoplastic lesions were 26.1% (Table 3).

Among the non neoplastic lesions the most
common diagnosis was multinodular goiter (45.8%)
(Table 4)(Figure 1).

Among the neoplastic lesions the most common
diagnosis was papillary carcinoma (56.7%).
Immunohistochemistry showed that all cases of
papillary carcinoma thyroid (17) stained positive for
CK7 and negative for CK20. The case of medullary
carcinoma was immunoreactive for CEA (Table 5)
(Figure 2 & Figure 3).

Table 4: Distribution of non neoplastic Lesions of thyroid

Thyroid Lesions Nu(l; l;:: of Izje::::(z /:)f
Multinodular Goiter 39 45.8
Adenomatous Goitre 1 1.2
Colloid Goitre 25 294
Auto Immune Thyroiditis 6 7.1
Hashimotos Thyroiditis 14 16.5

Table 5: Distribution of neoplastic Lesions of thyroid

Thyroid Lesions Nug; l;:; of Pg::::(z /:’)f
Follicular Adenoma 11 36.7
Papillary Carcinoma 17 56.7
Follicular Carcinoma 0 0
Medullary Carcinoma 1 3.3
Anaplastic Carcinoma 1 3.3

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018
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Multinodular Goitre Colloid Goitre

Fig. 1: Samples and immunohistochmistry of multinodual goitre, colloid goitre, hashimoto’s thyroiditis,
follicular adenoma, and follicular adenoma.

Papillary Thyroid Carcinoma Papillary Thyroid Carcinoma

Medullary Thyroid Carcinoma

";5"'"!!7, e

Medullary Thyroid Carcinoma
5 e ] xa, =

s L7 £ =

Fig. 2: Samples and immunohistochmistry of papillary thyroid carcinoma, follicular variant of papillary thyroid
carcinoma, and medullary thyroid carcinoma.
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Anaplastic Thyroid Carcinoma

Anaplastic Thyroid Carcinoma

Fig. 3: Samples and immunohistochmistry of anaplastic thyroid carcinoma.

Discussion

Diffuse or localized swelling of thyroid region
is commonly presenting clinical symptom which
requires early diagnosis and treatment. In the
present study, total number of cases were 115 over a
period of 2 years. The pattern of these lesions varied
from non- neoplastic lesions like multinodular
goiter, hashimoto’s thyroiditis, autoimmune
thyroiditis, colloid goiter to neoplastic lesions.
Though FNAC is the first line of investigation,
thyroid carcinoma closely resembles its benign
counterpart making histopathology gold standard
diagnosis. In our study, most common age group
involved was 20-40years, similar to Anushree et al.
[4], Roopasolomal et al. [5] and VL Ramesh et al.
[6]. Thyroid lesions affect both sexes with female
preponderance. In our study female to male ratio
was 10:1, where as in Singh P et al. [7], it was 4.7:1
and in Mandal S, et al. [8] it was 5:1. It was due
to the fact that thyroid disorder was female prone,
due to the presence of estrogen receptors in thyroid
tissue. In the present study, non-neoplastic lesions
were predominant over neoplastic lesions, similar
to Sankaran study [9] and VL Ramesh et al study.
In our study, among the non-neoplastic lesions
multinodular goiter (45.8%), in contrast to Meachim
& Young [10](49.18%), Arora & Gupta [11] (15.95%)
and sankaran study(36%) where colloid goiter was
predominant. In our study thyroid carcinoma more
common in females with mean age of 48 years,

in contrast to study conducted by Merchant [12],
where mean age was 42years. In the present study,
among the neoplastic lesions papillary thyroid
carcinoma was the most predominant, similar to
Seleye-fubara et al. [13], woolner et al. study [14],
Burn & Taylor [15] and Thomas study [16].

Immunohistochemically, the cells of papillary
carcinoma are reactive for pan-keratin stains.
Their usual profile is CK7+/CK20- [17]. The case
of medullary carcinoma was immunoreactive for
CEA. CEA is a reliable marker for the diagnosis
of Medullary carcinoma thyroid with a higher
sensitivity than calcitonin. Calcitonin is lost in
differentiation of MTC whereas CEA expression is

retained by these lesions [18].
Conclusion

Thyroid swelling is the common presentation
in most of the thyroid lesions.Thyroid lesions are
more common in females. Majority of the patients
are between 2™ and 4" decade. Non-neoplastic
lesions are more common than neoplastic lesions.
Among the non- neoplastic lesions multinodular
goitre is the most common. Among the neoplastic
lesions papillary thyroid carcinoma is the most
common lesion. Paapillar carcinomas are CK7+
/CK20-. Medullary carcinomas express CEA
strongly. The present study was undertaken to
review histomorphological patterens with an

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018
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insight of IHC of thyroid and to correlate type of
thyroid lesion with age and gender of the patient.
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Abstract

Introduction: Malaria is a common parasitic disease which
has remarkable morbidity and mortality in all over the world.
In malaria electrolyte imbalances and mineral disturbances are
common clinical manifestations. Since Na+ (sodium) and K+
(potassium) are very important for the electrolyte homeostasis
in human body. In malaria it is necessary to estimate the
levels of these electrolytes in all cases for better management
of patients. Materials and methods: The present cross sectional
study was carried out over a period of 1 year in the tertiary
care hospital, India. All the haematological and biochemical
analysis were performed including examination of the thick
and thin peripheral smears for malarial parasite. All the
confirmed patients of malaria above lyear of age were included
in study. The data from the study was analyzed statistically.
Results: The incidence of P. falciparum was more than P. Vivax
in the present study population. Serum sodium and potassium
significantly decreased in falciparum malaria as compared to
vivax malaria. Furthermore serum sodium and potassium level
were significantly low in the age group of 1-15 years. Conclusion:
We can conclude from the present study that serum sodium
and potassium are good markers for the severity of the malarial
infection. We can prevent complications in malaria patients of
all ages by estimating serum electrolytes.

Keywords: Plasmodium Falciparum; Malaria; Plasmodium
Vivax; Sodium; Potassium.

Introduction

Malaria is a common parasitic disease which
has remarkable morbidity and mortality in all over
the world. Approximately 500 million individuals
become the victim of malaria each year. Malaria
is caused by protozoa of genus Plasmodium. It is a

© Red Flower Publication Pvt. Ltd.

highly devastating parasite and causing red blood
cells lysis. In all over the world total four species of
Plasmodium cause malaria in humans. Plasmodium
falciparum, Plasmodium vivax, Plasmodium malariae
and Plasmodium Ovale are the different species
of Plasmodium. Two species of Plasmodium,
P. falciparum and P. vivax are more responsible
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for majority of morbidity and mortality. Among
these, infections because of P. Falciparum are if left
untreated might cause multi organ failure and even
death [1,2].

The most common sign and symptoms of malaria
are fever with chills and rigors, headache, vomiting
and other flu-like symptoms. Treatment of malaria
must be started as early as possible because the
infection can progress rapidly to become life-
threatening [3,4]. In so many infectious diseases
electrolyte imbalances and mineral disturbances are
common clinical signs. Inmost of the cases of malaria
hyponatraemia, hyperkalaemia, hypocalcaemia
and hypomagnesaemia are the common findings
[5]. Since Na+ (sodium) and K+ (potassium) are
very important for the electrolyte homeostasis in
human body. In malaria it is necessary to estimate
the levels of these electrolytes in all cases for better
management of patients.

The aim of the present study is to find out the
levels of Na+ and K+ in malarial patients infected
with both P. vivax and P. falciparum.

Material and Methods

The present cross sectional study was carried out
over a period of 1 year (January 2017 - December
2017) in the tertiary care hospital of India. All the
indoor as well as Out Patient Department (OPD)
patients with clinically suspected malaria (as per
the WHO criteria) were included in the study.
The written and informed consent was taken from
the patient or patient’s relatives in case of minor.
The thick and thin peripheral smears were prepared
and examined for malarial parasite by pathologists.

All the confirmed patients of malaria above lyear
of age were included in study. The demographic
details of all the study population, their complete
history with general and systemic examination
with all haematological and biochemical laboratory
investigations were entered in a preformed
proforma. All the data was analyzed statistically
and presented as mean * SD.

Results

According to Table 1, the incidence of
P. falciparum was more than P. Vivax in our study
population. In the present study males were more
prone to had malarial infection as compared to
females. The cases of P. falciparum and P. Vivax
were more in the age group of 30 to 45 years in
the present study. According to Table 2, serum
sodium and potassium significantly decreased in
falciparum malaria as compared to vivax malaria.
Furthermore serum sodium and potassium level
were significantly low in the age group of 1-15 years.

Discussion

Many of the infectious diseases are creating havoc
among the human beings. Malaria is playing a major
role among all of them around the world. World
Health Organization (WHO) estimated 198 million
cases and 5,84,000 deaths due to malaria in 2013 [6].
Malaria is caused by the bite of the female anopheles
mosquito. There are also chances of spread of malarial
parasite via blood transfusion. In India infection by
P. falciparum and P. Vivax are much more common
out of all four species of plasmodium [7].

Table 1: Age and Sex wise distribution of cases of P. Falciparum and P. Vivax.

Age Male female Total
(Years) P. Falciparum P. Vivax P. falciparum P. Vivax
1-15 04 03 02 05 14
16-30 12 18 08 13 51
31-45 21 29 20 28 98
>45 10 13 05 09 37
Total 47 63 35 55 200

Table 2: Distribution of malarial patients according to age and serum sodium (Na+) and potassium (K+) levels.

Age P. Falciparum P. Vivax
(Years) Na + (m mol/L) K + (m mol/L) Na + (m mol/L K + (m mol/L)
1-15 126.71 £1.08 3.01£ 0.52 129.26+2.01 3.14+£ 0.26
16-30 128.60 +2.66 3.18+ 0.61 130.51+2.05 3.23£0.53
31-45 130.53+1.68 3.23+ 0.05 131.27+2.48 3.39+0.72
>45 127.18+1.47 3.11+£ 043 130.43+2.71 3.18+ 0.61

Results showed as Mean + SD. Reference ranges for sodium (Na+): 136-145 m mol/L and potassium (K+):

3.5-5m mol/L
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Patients of severe malarial infection always
have electrolyte imbalance. In the current era of
recent advance correction of fluid and electrolyte
imbalance is essential element of the treatment of
patients with severe malarial infection.

The important clinical signs of sepsis syndrome are
disturbances in potassium, calcium, magnesium, and
phosphate levels. Though it is very much important
to treat fluid and electrolyte imbalance in patients of
severe P.falciparum malaria, recommendations for
the management at present is not defined [8].

In human body Potassium (K) is essential for
accurate functioning of all body cells, tissues
and organs. It is also helpful in balancing blood
pH and water levels in the body. The main
function of Potassium (K) is skeletal and smooth
muscle contraction. Hypokalaemia is a common
complication of severe malaria. In this way,
Potassium (K) is very important for the normal
physiology of human body [9].

In the present study findings showed that there
was decline in K level due to Plasmodium infection.
The studies by Yoel C and Ikekpeazu EJ, et al.
showed the same results that malarial infections
causes decrease in K level [10, 11]. In the study by
Memon AU, et al. showed that because of malaria
there was enhanced urinary removal of K and
patient developed hypokalemia [12].

Sodium (Na) is known as the essential element
of extracellular fluid. In various body fluids
Sodium (Na) plays important role for normal
distribution of water and osmotic pressure. Many
abnormal clinical conditions are known because
of Na+ ion disturbance. During malarial infection
hyponatraemia are known to occur. Decreased
level of Na exaggerates the disease symptoms and
results in severe malaria.

In the present study results showed that
malarial infection lead to a decrease in the levels
of electrolytes (sodium and potassium). Serum
sodium and serum potassium in the cases of P.
falciparum malaria were markedly reduced as
compared to those in the cases of P. vivax malaria.
Hyponatraemia and hypokalaemia were more
common in P. falciparum than in P. Vivax malaria.
In contrast to our study Baloch S, et al. [13]. showed
that there was increased level of sodium (Na) and
potassium (K) in the patients of malarial infection.
Baloch S, et al. [13]. also proved that there was
decrease level of chloride in malarial patients.

The results of study by Fryatt R], et al. [14]. and
Dworak, et al. [15]. supported the findings of our
study. Both the study showed that hyponatraemia

and hypokalemia could be present in the acute
stages of malaria infection.

In the present study patients of 1-15 years of
age was affected more by hyponatraemia and
hypokalemia. We could not able to give explanation
for this. Further study is warranted to explore this
association between electrolyte imbalance and
malaria infection. From the present study, we can
use the serum Na+ and K+ level as prognostic
marker for malarial infection and can prevent
further complications.

Conclusion

We can conclude from the present study that
serum sodium and potassium are good markers
for the severity of the malarial infection. We can
prevent complications in malaria patients of all
ages by estimating serum electrolytes.
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Abstract

Introduction: Teratoma are most common germ cell tumor of
the ovary. There are various histological types of teratoma and
clinically they present with various behavior. The aim of this
study is to determine the various morphological pattern and its
clinical presentation. Materials and Methods: This is Descriptive
study for a period of 4 years from January 2012 to December
2015 at our tertiary care hospital. It consist of total 133 cases of
ovarian neoplasm which were surgically removed. Results: A
total of 133 cases of ovarian neoplasm were included out of which
24 cases were of ovarian teratoma. In this 22 cases were benign
cystic /solid teratomas, 11 case was malignant teratoma and 1
case was of strauma ovari. Out of 22 cases mature teratoma, 21
cases were cystic type and 1 case was of solid type. The cases
had dull pelvic pain / dragging discomfort as a common clinical
complain. Right sided ovary was involved commonly (64%).
The tumor size ranges from 6 cm to 18 cms. The age range in
this study was from 12 to 75 years. Conclusion: This study shows
mature cystic teratoma are common type of ovarian teratoma
(88.6%). Although immature (malignant) and other types
are rare, histopathological study play important role in final
diagnosis and management of patient.

Keywords: Mature Teratoma; Ovarian Tumors;

Histopathology; Cystic Ovary.

Introduction

The term teratoma was derived from the Greek

mesoderm and endoderm. Teratoma are most
frequently found in the gonads (ovary and
testis). Extragonadal teratoma are rare and arises

root teratoes which means Monster. In 1960
Thurlbeck and Scully gave first description of
teratoma [1]. On histological examination teratoma
are composed of 3 different types of components,
derived from the three germ cell layers - ectoderm,

© Red Flower Publication Pvt. Ltd.

from midline structures such as brain, thyroid,
mediastinum, pericardium, retroperitonium, etc.
It is also rarely noted in other solid organs like
liver,breast,salivary glands and hollow organs like
oesophagus,stomach,uterine cervix and urinary
bladder [2,3]. Teratoma are most frequent germ
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cell tumors of ovary. This are divided in to 3
main groups: (a) mature (cystic and pure benign)
teratoma, (b) immature (malignant) teratoma [4,5],
(c) specialized (monodermal) teratoma which
include struma ovariicarcinoid tumor and
combination as struma-carcinoid.

Materials and methods

This is descriptive, analytical, observational,
study for a period of 4 years from January 2012
to December 2015 at our tertiary care hospital for
which, the surgically excised specimens of ovarian
neoplasm wereincluded. Wereceived total 133 cases
of ovarian neoplasm. Only the cases of teratoma
were taken for this study. The detailed clinical data
of patients for age, clinical presentation, relevant
radiological and biochemical investigations were
considered. Gross and microscopic features were
studied. Representative sections from ovarian
tumors were taken and tissue slides were stained
by H and E stain.

Results

In this study for a period of 4 years from January
2012 to December 2015 at our tertiary care hospital
we received total 133 cases of ovarian neoplasm.

Table 1: Distribution of types of ovarian tumor

Histopathological diagnosis Number of cases

Mucinous cystadenoma 28
Serous cystadenoma 24
Mature cystic teratoma 22
Serous cystadenocarcinoma 21
Borderline mucinous tumor 9
Fibroma 5
Granulosa cell tumor 4
Borderline serous tumor 3

Mucinous cystadenocarcinoma 3
Krukenburg tumor 2(Bilateral ovaries in
same patient)

Fibrothecoma 2
Endometriod carcinoma 2(Bilateral ovaries in

same patient)

Dysgerminoma 2
Cystadenofibroma 1
Clear cell carcinoma 1
Moderately differentiated 1

invasive squamous cell carcinoma
in Mature cystic teratoma

Immature teratoma 1
Struma ovarii

Yolk sac tumor 1
Total 133

Mucinous cystadenoma was most common
21% (28/133) histological type of tumor followed
by serous cystadenoma 18% (24/133) and mature
cystic teratoma 16.5% (22/133).

Table 2: Histopathological types of ovarian teratoma

Ovarian teratoma on

histopathology Cases Percentage
Mature 22 91.80%
Immature 4.10%
Specialized (monodermal-struma 4.10%
ovarii)

Total 24 100 %

Among 24 cases of teratoma 22 were mature
cystic teratoma, 1 case of immature teratoma and
1 case of struma ovarii.

'y ety e S L
Fig. 1: Squamous epithelium and Keratinous material with
cartilage.

Fig. 2: Struma Ovarii
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Table 3: Sidewise distribution of ovarian teratoma

Laterality Cases Percentage
Right 16 59.25%
Left 6 33.33%
Bilateral 2 7.4%
Total 24 100%

Among 24 cases of teratoma 1 case had bilateral
mature cystic teratoma.

Table 4: Age wise distribution of ovarian teratoma

Age distribution Cases Percentage
Less than 10 years 0 0
11-20 2 7.4%
21-30 10 37%
31-40 8 33.3%
41-50 11.1%
51-60 1 7.4%
More than 60 years 3.70%
Total 24 100%

Teratoma were most common 70% in age group
of 21-40 years.

Table 5: Clinical manifestation of ovarian teratoma

Clinical Presentation Cases Percentage
Dull/Dragging Pain Per Abdomen 23 85.1%
Acute Pain Per Abdomen 1 3.7%
Urinary Frequency 11 40.7%
Abdominal Distension 5 18.5%
Weight Loss/ Anorexia 2 7.4%

Most common symptom was dull dragging pain
in abdomen and increase urinary frequency.

Table 6: Surgical procedure adopted for management

Surgical Procedure Adopted for

Management Cases Percentage
Pan Hysterectomy 4 18.5%
Salpingo-Oophorectomy 18 74%
Oophorectomy 2 7.4%
Total 24 100%

Most common surgical procedure done as
management was salpingo-oophorectomy of
unilateral affected adnexa as 70% patients were in
between age group of 21-40 years.

Discussion

Teratoma are most common germ cell tumors
of the ovary. Teratoma comprise of mature and
immature tissue of pleuripotential (germ cell)
origin. Mature teratoma accounts for nearly one
third of all benign ovarian neoplasm [6,7]. The term
dermoid cyst is used interchangeably with it.
It contains adult type of differentiated components
such as skin, glandular epithelium, cartilage [8].

In our study the common type of teratoma
noted was mature teratoma which constitutes 91%
(22 cases)among 24 casesof teratomaand 16 % among
total 133 cases. Mature cystic teratoma constitute
15-20% of all ovarian tumors [9,10]. The peak
incidence is seen in women aged 20-40 years [11,12].
Our study showed age range between 12 to 75
years. In our study the common clinical complaint
was dull pelvic pain (85%). Papadias K study
showed 53-67% cases present with chronic pelvic
pain [13]. In our study 22 Teratoma cases were
unilateral, which correlates with finding of other
studies [10,14]. Bilateral involvement was there in
1 case of Teratoma.

Preoperative ultrasonography, CT scan and
MRI features are helpful for diagnosis of teratoma
and its differentiation [15]. However histological
diagnosis give confirmatory diagnosis and its type.
On histopathology variable endodermal,ectodermal
and mesodermal tissue is noted; which consist
of skin, cartilage, hair, teeth, nerves, hair follicles,
muscle, thyroid, respiratory tissue etc. In our study
skin, hair, cartilage was commonly noted. Cut
section of mature teratoma mostly shows cyst filled
with paste like sebaceous material and desquamated
squamous epithelium admixed with hairs.

In our study 1 case of immature (malignant)
teratoma was noted. Studies shows incidence
of immature teratoma is rare and account for
approximately 0.2 to 1% of all ovarian tumors [16].
Currently term immature teratoma is preferred
over malignant teratoma. It composed of mixture
of embryonal and adult tissue derived from all
three germ layers. As per WHO it is defined as a
teratoma containing variable amount of immature
embyonal type (usually neural epithelium)
tissue [4,17]. The proportion of immature tissue
elements defines the grade of immaturity from
grade 0 to grade 3. In children foci of yolk sac
tumor must be looked carefully to determine the
diagnosis. Another phenomenon like glomatosis
peritonei may also be found.

Our case showed right immature ovarian
teratoma of 15 cm size on microscopic examination
showed mixture of mature and immature tissue
of ectoderm, glands along with neuroepithelium,
neurotubules, glial tissue and rosette like tumor
cellular arrangement. Areas of necrosis, myxoid
change and hemorrhage were noted.

Immature teratoma of ovary is usually unilateral.
Tumoriscommonly seenin first two decade oflife [18].
Our case also showed unilateral involvement and
patient age was 12 years. The amount of immature
element determines the prognosis of these cases [19].
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Malignant teratoma also includes teratoma
with malignant transfer matrix also designated
as somatic type tumors. We have one case
showing cystic mature teratoma transforming
with squamous cell carcinoma moderately
differentiated. The most common malignant
change in mature cystic teratoma is squamous cell
carcinoma has been noted in various studies. In our
study one cases is of specialized teratoma, which
was monodermal showed exclusively of thyroid
tissue - struma ovarii.

Clinical features, radiological findings, tumor
markers like serum CA-125, CA 19-9, alpha
fetoprotein are common tool for detection of
ovarian teratomas [21]. Laproscopic or laprotomic
surgical excision provides definitive diagnosis and
management of patients with better results. Several
factors like tumor pattern, growth, size, capsular /
vascular invasion, rupture of cyst etc. determines
the prognosis. Overall complete surgical removal
gives excellent results.

Conclusion

Mature cystic teratoma are common type of
ovarian teratomas. Although immature (malignant)
and other types are rare, histopathological
study play important role in final diagnosis and
management of patients.
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Abstract

Background: Platelets are essential for maintaining the integrity
of the endothelium and for controlling hemorrhages when the
injury to the blood vessels occurs. A low platelet count is a common
entity encountered by the general pediatrician. Pediatricians then
encountered with the problem of discriminating whether the low
platelet count is caused by decreased production (hypoproductive
thrombocytopenia) or increased destruction (hyper-productive
thrombocytopenia). Material and Methods: The study population
consisted of thrombocytopenic patients in the period between
March 2017 and March 2018. A total of one hundred eighty patients
(180) both female and male were enlisted, with age ranging from
1-14 years. Two groups were made to divide these patients, hyper-
productive thrombocytopenia group (n=80) and hypo-productive
thrombocytopenic group (n=100). The automated cell counter with
quality control and established reference ranges, was used to measure
platelet count, mean platelet volume, and platelet distribution width.
The sensitivity and specificity of mean platelet volume and platelet
distribution width were calculated under various cutoff ranges
for both thrombocytopenic conditions. Results: The sensitivity and
specificity of platelet indices were calculated under various cut off
ranges. The MPV with a cutoff of >10.6fL. detects 90% of the cases
of ITP while excluding 86% of the hypo-productivesituations. When
the chosen cutoff for MPV is greater than 12.6fL, detection rate was
50% of the ITP cases while excluding 94% of the hypo-productive
cases. Conclusion: Results of the present study suggest that platelet
indices are significantly higher in ITP patients compared to patients
withhypo-productive thrombocytopenia. Comparing the sensitivity
and specificity between MVP and PDW for both groups, PDW is
moresensitive to detect the ITP patient than MVP but less specific in
a cutoff above the normal range.

Keywords: Platelet Indices; ITP; MPV; PDW.
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Introduction

Platelets are essential for maintaining the
integrity of the endothelium and for controlling
hemorrhages when the injury to the blood vessels
occurs. They form a plug by aggregating and
adhering to each other primary hemostasis.
When the injuries to the vessels are very extensive,
further participation from coagulation factors
to produce a fibrin plug that is firmer and more
stablesecondary hemostasis. Platelet counts below
150 X 10°L define thrombocytopenia, but they do
not reveal the underlying pathology [1].

Alowplateletcountisacommonentity encountered
by the general pediatrician. Thrombocytopenia
should be suspected in children with bleeding in
mucous membranes or petechiae in the skin, but
frequently its discovery is incidental in a complete
blood count (CBC) ordered for other reasons [2-5].
Pediatricians then encountered with the problem
of discriminating whether the low platelet count is
caused by decreased production (hypoproductive
thrombocytopenia) or increased destruction (hyper-
productive thrombocytopenia) [6].

For along time Bone marrow aspiration remained
the gold standard method for evaluating the cause
of thrombocytopenia. But this procedureisinvasive,
time-consuming as well as carry an overt risk of
bleeding diathesis in critical thrombocytopenia
cases.and it is not recommended as a first line
diagnostic procedure and instead set aside for older
patients, or patients with atypical features [1-3].
Also it a difficult test to obtain for patients who do
not live near an academic center as bone marrow
sampling also requires a trained hematologist to
perform and interpret the results [4].

Nonpersistent and cost-effective diagnostic
advancementfortheassessmentofthrombocytopenia
are needed to better assess pediatric patients in
the community. Thrombocytopenia is a decline
in a platelet count of <150 x 109/L, which can
occur due to a reduction in platelet syntheses
such as in aplastic anemia and acute leukemia
[2]. As a result of the increased destruction of
normally produced platelets, other disorderssuch
as immune thrombocytopenia purpura occurs [3].
The discrimination between these disorders is very
important as the treatment plans differ. A group
of parameters, like Platelet volume indices, are
reasonably priced to measure and are derived from
routine blood counts. Highly developed technology
in automated blood cell analyzers has made it
possible to measure different platelet indices that
are, mean platelet volume (MPV) and platelet

distribution width (PDW). Mean platelet volume
defined as a measurement of the average size of
platelets in the blood, and platelet distribution
width reflects the variability in the platelet size and
raises in the presence of platelet anisocytosis [4].

Less is known about the usefulness of platelet
indices in differentiating thrombocytopenia in
children, and whether these indices are satisfactory
tests for thrombocytopenia. Therefore, this
study attempted to find the usefulness of mean
platelet volume and platelet distribution width
in discriminating among hyper-destructive
thrombocytopenia and hypo-productive
thrombocytopenia, evaluate the sensitivity and
specificity of mean platelet volume and platelet
distribution width and find cut off values in an
attempt to consider the use of these indices in
the initial evaluation of thrombocytopenia in
pediatric patients.

Material and Methods

The  study  population  consisted  of
thrombocytopenic patients in the period between
March 2016 and March 2018. This observational
study was conducted in a tertiary care center
during the period of March 2017 to March 2018.
According to Performaa detailed history and
physical examination was performed. A mechanical
Complete blood count including platelet count,
Mean platelet volume, and platelet distribution
width was documented, in addition to a bone
marrow aspirate was done on each patient included
in the study. Using peripheral blood smear and
bone marrow aspiration/ biopsy the differentiation
between hyper-productive thrombocytopenia and
hypo-thrombocytopenia was confirmed. A total of
one hundred eighty patients (180) bothfemale and
malewereenlisted, withageranging from1-14 years.
Two groups were made to divide these patients,
hyper-productive thrombocytopenia group (n=80)
and hypo-productive thrombocytopenic group
(n=100). Thrombocytopenia of other causes or
unknown origin was excluded from this study.
The automated cell counter with quality control and
established reference ranges, was used to measure
platelet count, mean platelet volume, and platelet
distribution width. The sensitivity and specificity
of mean platelet volume and platelet distribution
width were calculated under various cutoff ranges
for both thrombocytopenic conditions. The receiver
operating characteristic (ROC) curves were obtained
by plotting sensitivity against 1- specificity for the
complete range of decision thresholds.
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The presentation of each test was evaluated by
the area below the ROC curves. This area gives
the probability that a patient with the idiopathic
thrombocytopenic purpura disease has a higher
value of mean platelet volume and platelet
distribution width in comparison to patients with
othercauses ofthrombocytopenia. A testthatentirely
discriminate between the two long-suffering groups
would begin in the lower left corner, go straight up
to the upper left corner, and then to the upper right
corner of the plot. The Data collected were analyzed
using the software Statistical Package for Social
Sciences (SPSS) program version 20 (IBN. Chicago,
USA). Measurements of laboratory data platelet
parameters of patients with thrombocytopenia
in the two different hyperproductive and hyper-
destructive group were statistically tested by
unpaired t-test. A p-value of less than 0.05 was
considered statistically significant

Table 1: MPV ranges and patients distribution.

Results

Table1shows that there was significant difference
MPV low, high and normal between both groups.
ITP patients were highly sensitive for MPV more
than 10.6 fL.

Table 2 shows that there was significant difference
PDW low, high and normal between both groups.
ITP patients were highly sensitive for PDW more
than 16 fL.

The platelet count and platelet indices were
compared between hyper-productive and hypo-
productive thrombocytopenia as shown in
Figure 1. It is evident from figure 1 that platelet
count was significantly high low in hyper-
productivethrombocytopeniacompare to hypo-
productivethrombocytopenia (41.2£28.6 X 10° ml
Vs 26.6+28.4 X 10° ml, p<0.001) (Figure 1).

Thrombocytopenia aetiology

MPV Categor i alue
gory Group I (ITP) Group II (AFute leuk.emla or pv
aplastic anaemia)
Low <6.9 fL 2 30 <0.001
High >10.6 fL 72 14 <0.001
Normal (6.9 - 10.6 fL) 6 56 <0.001
Total 80 100 <0.001
Table 2: PDW ranges and patients distribution
Thrombocytopenia aetiology
PDW Category ITP Acute leukemia or aplastic p value
anaemia
Low <11 fL 00 10 <0.001
High > 16 fL 76 28 <0.001
Normal (11 - 16 fL) 4 52 <0.001
Total 80 100 <0.001
Fletlet count
E
m
o
=
- = Pletlet count

hyper- productive
thrombocytopenia

Fig. 1: Platelet count in both groups.

hypo-productive
thrombocytopenia
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Figure 2 shows that MPV fL was significantly
low in hyper-productive thrombocytopenia in
comparison of hypo-productive thrombocytopenia.
(7.9£2.2 f1. V 512.8+2.6 fL, p<0.001)

It is evident from figure 3 that PDW fL
was significantly low in hyper-productive
thrombocytopenia in comparison of hypo-
productive thrombocytopenia. (13.43+3.2 fL Vs
20.1243.8 fL, p<0.001)

The sensitivity and specificity of platelet indices
were calculated under various cut off ranges. The
MPVwith a cutoff of >10.6 fL detects 90% of the
cases of ITP while excluding 86% of the hypo-

productive situations. When the chosen cutoff for
MPV is greater than 12.6fL, detection rate was 50%
of the ITPcases while excluding 94% of the hypo-
productive cases. (Table 3).

The PDW with a cutoff of 16fL detects 95%
of the cases of ITP while excluding 80% of hypo-
productive thrombocytopenic patients. When
the chosen cutoff for PDW is greater than 20fL,
detection rate is only 40% of the cases of ITP while
excluding 97% of the hypo-productive conditions.
The selected ranges for MPV and PDW were 10.6
and 16 respectively. Under these cut-off ranges,
plateletindices especially PDW showed favourable
sensitivity and specificity (Table 4).

Table 3: Sensitivity and specificity for diagnosis of ITP and AA or AL under various cutoff ranges of MPV

Aetiology of thrombocytopenia MPV value  Sn% Sp% PPV NPV

Hyper-productive Thrombocytopenia (ITP) >12.8 50 94 88 723
>11.8 60 94 89.6 77
>10.8 90 86 83.7 914

Hypo-productive Thrombocytopenia (AA or AML) <108 86 90 914 83.7
<8.8 64 925 914 62.7
<6.8 28 97.5 93.3 48

Table 4: Sensitivity and specificity for diagnosis of ITP and AA or AL under various cutoff ranges of PDW.

Aetiology of thrombocytopenia

PDW value Sn% Sp% PPV NPV

Hyper-productive Thrombocytopenia (ITP) >22 40 98 94 34.6
>20 75 92 88.6 82
>18 98 80 80.4 95.6
Hypo-productive Thrombocytopenia (AA or AML) <18 80 95 95.6 78.8
<16 66 97.5 96.8 68.8
<12 38 100 100 50.4
MPV
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Fig. 2: comparison of MPV in both groups.
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Fig. 3: Comparison of PDW in both groups.
Discussion

Clinical findings may be helpful in evaluating
thrombocytopenia is not solely to be sensitive
enough to the vast majority of hyper-productive
state as in ITP; moreover, it should be precise
enough to fundamentally rule out hypo-productive
cases, such as acute leukemia or aplastic anemia.
Further, it is one of the important aspects to
explore whether the thrombocytopenia is caused
by increased platelet destruction or decreased
production.

Diagnosis of aplastic anemia

Bone marrow test is used for the diagnosis of
aplastic anemia; however, no consensus agreement
has been made for its inevitability for ITP diagnosis
as it is an invasive and cost affecting test [5].
Therefore, a non-invasive, easier approach and cost
effective test is needed for the assessment of platelet
disorders in thrombocytopenia patients especially
children [6].

Findings of the present study showed that
platelet indices were significantly higher in
ITP patients in comparison of hypo-productive
thrombocytopenia patients. Moreover, results
revealed that calculated MPV with a cutoff of >10fL
detects 90% of the patients of ITP and excluding
86% of the hypo-productive situations. While PDW
with acutoff of >16fL. was able to detect 95% of the
ITP conditions and excluding 80% of the hypo-
productive patients. That is why these indices may
be effective in differentiating between these two
types of thrombocytopenia. These findings are
consistent with the previous findings of Borkataky

et al. [7] and Katio et al. [8] as they reported similar
effective use of platelet indices in differentiating
diagnosis of hyper-productive and hyp-productive
thrombocytopenia.

Similarly, Alsweedan et al. [9], Woong et al[10]
and Ntaios et al.[11] observed in their studies that
platelet indices were effective in distinguishing
thehypo-productive ~ thrombocytopenia  from
hyper-productive stage in adult patients.

Results of the current study suggest that the
specificity and sensitivity of platelet indices
significantly ~enabled the diagnosis hyper-
producing thrombocytopenia stage of ITP.

Further, it has been recorded in the present
study that ROC curves of MPV and PDW were
shifted to the upper left which indicate the prompt
diagnosis of ITP as the area under the curve was
large which specify ITP disorder. Therefore, it
correctly classified both types of thrombocytopenia.
These findings are in agreement with the findings of
the earlier study of Kaito et al. [7] as they reported
deviation from the mean size and mean volume of
platelet have great sensitivity and specificity which
effectively establish the diagnosis of immune
thrombocytopenia and PDW. Moreover, these are
trustworthy marker for the differential diagnosis
of hyper-productive thrombocytopenia from hypo-
productive thrombocytopenia in adult patients.

Findings of the present study have shown
sensitivity and specificity of PDW were
significantly sensitive for detecting ITP in
comparison of sensitivity and specificity of MPV
in thrombocytopenia patients. However, this
specificity was lesser in a cut off more than normal
range (>16). Moreover, determination of differential
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diagnosis can be stratify by clinician as ITP is
unlikely to be found in thrombocytopenia patients
having sensitivity and specificity of PDW in normal
range (11-16): whereas, highly decreased incidence
may be found with sensitivity and specificity of
PDW below normal range (<11).

This can be valuable tool for the general
pediatrician in stratifying the severity of disease
in thrombocytopenic patients and more efficiently
referring patients for further work-up.

It is important to be aware that some limitations
are encountered in our study. 1) In severe
thrombocytopenia and in the presence of red
cell fragmentation, a platelet histogram cannot
be adequately drawn, and the indices cannot be
recorded 2) Although automated cell counters are
fairly accurate in determining platelet count, the
possibility of instrumental artifacts at low platelet
count cannot be ruled out.

Conclusion

Results of the present study suggest that platelet
indices are significantly higher in ITP patients
compared to patients with hypo-productive
thrombocytopenia. Comparing the sensitivity
and specificity between MVP and PDW for both
groups, PDW is more sensitive to detect the ITP
patient than MVP but less specific in a cutoff above
the normal range.

Platelet volume indices can differentiate with
some certainty ITP from AL and AA which may
help pediatricians to avoid the invasive bone
marrow aspiration, which needs the assistance
of a haematologist for diagnosis and result
interpretation.
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Abstract

Objective: Bone marrow examination performed in cases of
pancytopenia detected on peripheral blood smears to find out cause
of it. Place & duration: The study was carried out at Integral Institute
of Medical Sciences & Research, Lucknow from Jan 2017-June
2018. Material & Methods: We report 43 cases of pancytopenia.Bone
marrow aspiration was done by 16 gauze salah needle and obtained
smears then stained with leishman and MGG stain. Results: Out of
43 cases, 28 were males and 15 were females. 29 smears shows of
hypercellular marrow, hypocellular smears in 8 cases & 6 cases were
of normocellular marrow. Conclusion: This study conclude that the
megaloblastic anemia was the common etiology. Other causes are
acute leukemias, nutritional anemia with dual deficiency & multiple
myeloma.

Keywords: Pancytopenia; Megaloblastic Anemia.

Introduction

Pancytopenia is a common clinical manifestation
seen routinely in pateints attending the medicine
OPD. It is defined as the reduction in all 3 formed
elements of blood RBCs, WBCs, & platelet
below the normal range. We selected patients of
>14 yrs of age having the following hematological
parameters:- Hb<10gm/dl, TLC <4000/cumm,
Plt <1,00,000/cumm, without any previous
history of hematological malignancy. Sometimes
pancytopenia is detected as an incidental feature
in a patient who presented with symptoms of a
disorder that is capable of depressing the level of
all cellular elements in the blood [1]. Hemogram
& bone marrow examination necessitate critical
evaluation of hematological disorder to reach a
definitive diagnosis. Causes of pancytopenia vary

© Red Flower Publication Pvt. Ltd.

worldwide among different geographical locations
and ethnic groups [2,3].

Material and Methods

This study was conducted in the department of
pathology IIMS & R. Patients admitted in our hospital
through OPD or emergency during 1.5 yr of period
from Jan 2017 to June 2018. Detail history, clinical
findings and investigations were noted. Bone marrow
aspiration was performed by using salah needle either
from iliac crest or sternum. Bone marrow smears
are then stained with leishman and MGG stain.
On the basis of the cellularity of the bone marrow
fragments smears were categorized as hypercellular,
normocellular and hypocellular smear.
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Observations

Out of 43 cases, 28 were males and 15 were
females; age ranges from 15 to 80 years; maximum
cases belongs to the age 15 to 25 yrs (Table 1). Pallor
was present in all cases. Most common symptom
was weakness followed by fever, splenomegaly
and bleeding. (Table 2).

Mild to moderate anisopoikilocytosis was
seen commonly in most of the peripheral blood
smear. Megaloblastic anemia was the most
common cause of pancytopenia. Peripheral smears
reveals macrocytes, macro ovalocytes along
with hypersegmented polymorphs. Dimorphic
blood picture exhibit macrocytes and microcytic
hypochromic cells. Normocytic normochromic
picture seen in cases of acute leukemia as
well as aplastic anemia. Moderate degree of
anisopoikilocytosis seen in acute leukemia while
less marked in aplastic anemia. Rouleaux formation
was noted in cases of multiple myeloma.

In the present study, 29 cases with hypercellular
marrow were identified. Out of which megaloblastic
anemia was the most common etiology found in
12 cases. The marrow is dominated by erythroid
hyperplasia with significant left shifting includes
characteristic megaloblastic erythroid precursors
and giant metamyelocytes in granulocyte series.

Table 1: Age wise distribution

Age range Cases
15-25 19(44.18%)
26-35 08(18.60%)
36-45 03(6.97%)
46-55 06(13.95%)
56-65 05(11.62%)
66-75 01(2.32%)
76-85 01(2.32%)

Table 2: Clinical features

Symptoms/Signs Frequency in %
Pallor 100%
Generalized weakness 57.66%
Fever 39.30%
Splenomegaly 38.13%
Mucosal Bleeding 21.20%
Hepatomegaly 12.68%
Gastrointestinal symptoms 09%
Table 3: Hypercellular Bone marrow
Disease Cases
Megaloblastic anemia 12(27.9%)
Acute leukemia 7(16.27%)
Erythroid hyperplasia 5(11.62%)
Combined deficiency nutritional anemia 4(9.30%)
Multiple myeloma 1(2.32%)

Megakaryocytes are smaller, slightly increased
in numbers & have hyperlobated nuclei. These
changes are typically caused by vitamin B12 or folate
deficiency, although a number of drugs affecting
DNA synthesis have also been implicated [4].

4 cases of combined deficiency nutritional anemia
were noted with features of both megaloblastic
anemia and iron deficiency anemia. In about 7 cases
of acute leukemia, hypercellular marrow shows
heavy infiltration by leukemic blasts. Normal
hematopoietic cells were markedly reduced in
number but were morphologically normal. In
5 cases of hypercellular marrow, M: E ratio was
reversed because of erythroid hyperplasia due to
hypersplenism. One cause of hypercellular marrow
is multiple myeloma. (Table 3).

Total 8 cases of hypocellular marrow were
identified. 7 cases showed hypoplastic marrow
with adequate number of fragments, decreased
cellularity varying from moderate reduction
to complete absence and increased fat to cell
ratio, suggestive of aplastic anemia. One case of
acute leukemia with hypocellular marrow was
documented. (Table 4).

Out of 6 cases of normocellular marrow 3 cases
showed normal study, 2 cases of nutritional anemia
with combined deficiency and 1 case of multiple
myeloma. (Table 5).

Table 4: Hypocellular Bone marrow

Disease Cases
Hypoplastic anemia 07(16.27%)
Acute leukemia 1(2.32%)

Table 5: Normocellular Bone marrow
Disease Cases
Normal study 3(6.97%)
Combined deficiency 2(4.65%)
nutritional anemia
Multiple myeloma 1(2.32%)
List of Abbreviations
Hb Haemoglobin
TLC Total Leukocyte Count
OPD Out Patient Department
M: F ratio Male to Feamle Ratio
MGG May-Grunwald’s Stain
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Hypercellular bone marrow

PBS of Megaloblasticanaemia-
hypersegmentedneutrophils,macro-
ovalocytes, tear drop cells.

Hypocellular bone marrow

Bone marrow aspirate of aplastic
anaemia shows hypocellular fragments
with increased fat spaces

Normocellular bone marrow

-'l-F-"

Peripheral smear of Multiple Myeloma
shows rouleaux formation.

Bone marrow aspirate smear of
Megaloblastic Anemia shows
megaloblastic erythropoiesis seive like
chromatin.

Discussion

Pancytopenia is the depression of all the three
cell lines and is not an uncommon finding we come
across in haematology department.

It has number of causes and is broadly classified
as: decreased bone marrow function or increased
peripheral destruction. In some patients the marrow
may be normally cellular or even hypercellular and
no abnormal cell may be present as is seen in many
patients of this study.

In this study pancytopenia was observed in
the age group of 15 to 85 years and maximum
affection in the age group of 15 to 25 years (44.18%)
with M: F ratio 1.37:1. Kalpana et al reported
pancytopenia in the age group of 15-80 years with
mean age of 35.7 year and M: F ratio 1.37:1 [5].
B N Gayathri et al. observed pancytopenia in the
age group of 2-80 years with mean age of 41 year
and M:F ratio 1.2:1 [3]. Jha A. et al. observed
pancytopenia in the age group of 1-79 years with a
mean age of 30 years and M: F ratio 1.50:1.[6] Kishor
Khodke et al. observed age range of 3-69 years with

Bone marrow aspirate of AML

Bone marrow aspirate of Multiple
Myeloma shows plasma cells & few
abnormal multinucleate forms.

M: F ratio 1.3:1. Maximum numbers of cases were
found in the age group of 12-30 years (44%) [7].

Pallor was the most common sign and was
present in 100% cases. The commonest symptoms
were generalized weakness and fever in 57.66% and
39.30% cases respectively. Bleeding manifestation
was present in 21.20% cases. Kalpana et al observed
pallor was the commonest sign in 100% of cases
followed by weakness 57.66% & fever in 39.33%.°B
N Gayathri et al. observed fever and generalized
weakness as common symptoms and pallor as the
commonest sign [3]. Rangaswamy M et al. observed
generalized weakness and fatigue (88%) as the
commonest presenting complaints [8].

In present study, hypercellular marrow was
present in 67.44 % patients followed by hypocellular
in 18.60% and normocellular in 13.95% cases.
Kalpana et al reported 68.87% of hypercellular
marrow, 16.86% of hypocellular marrow and
14.45% of normocellular marrow [5]. Rangaswamy
M et al. observed hypercellular bone marrow in
75%, hypocellular in 14% and normocellular in 11%
of the patients [8].
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Nutritional deficiency was the common
contributing factor of pancytopenia in 41.86%
patients. Megaloblastic anemia was the most
common cause constituting 27.90%. Neoplastic
etiology contributed in 20.93% patients, commonest
cause was acute leukemia. Kalpana et al. found
nutritional deficiency in 36.14% of cases, mostly
because of megaloblastic anemia ie. 25.3% of
cases. Acute leulemia was the most common cause
amongst the 22.89% of neoplastic etiology [5].
B N Gayathri et al. observed megaloblastic anemia
(74.04%) as a commonest cause followed by aplastic
anemia in 18.26 % [3]. Kishor Khodke et al. observed
megaloblastic anemia in 44% cases followed by
aplastic anemia in 14% and kala azar in 14% [7].
Megaloblastic anaemia has shown the highest
percentage (40.4%) among all the causes, as all other
developing countries of Asia [7] and Africa [9].

Acute leukemia is the second most common
cause of pancytopenia. Frequency of acute leukemia
matches the results of study carried out at Jamshuru,
Sindh [10]. Acute leukemia constituted 18.59%
including 16.27% with hypercellular marrow and
2.32% with hypocellular marrow. These findings
are similar to Kalpana et al. as 15.67% of acute
leukemia includes 14.45% of hypercellular marrow
and 1.2% of hypocellular marrow [5].

In current study hypoplastic marrow was found
in16.27%. The reported incidence of aplastic anemia
varies considerably between countriese.g.from0.7 to
4.1 per million per year in one study. Possibly the
best approach is to consider it a clinicopathological
correlation of profound cellular hypoplasia
combined with pancytopenia [4]. Incidence is lower
in Europe and North America than in various other
parts of the world e.g. Asia [11].

Conclusion

Pancytopenia is not an uncommon hematological
finding encountered in clinical practice commonly
presenting as pallor, generalized weakness, fever
and mucosal bleeding. The study focused on
reversible treatable etiologies such as nutritional

deficiencies i.e. megaloblastic anaemia presenting
with pancytopenia as they look ominous but
respond rapidly to effective therapy can be quickly
diagnose by bone marrow study along with basic
hematological investigations and clinical details.
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Abstract

Background: Nephrectomy is a common urological procedure in urological
practice. It is indicated in patients presenting with a wide range of clinical
conditions ranging from symptomatic chronic infections, obstruction,
calculus disease, and severe traumatic injury and neoplastic conditions.
In India management of chronic kidney diseases and neoplasms are posing
a great challenge as dialysis and kidney transplantations are expensive for
the patients. Aims and Objectives: 1) To study the histopathological features
of lesions in nephrectomy specimens 2) To evaluate the frequency of
different pathological lesions in nephrectomy specimens 3) To correlate the
histopathological diagnosis with the clinical features. Materials and Method:
This was a prospective study conducted in the conducted in the department
of pathology, M.S. Ramaiah Medical College and Hospitals, Bangalore.
The study included all nephrectomy specimens received for routine
histopathological examination over a period of 2 years (from July 2014 to
June 2016). All the nephrectomy specimens were sent to histopathology
section in 10% formalin. All specimens were subjected to detailed gross
examination and representative tissue bits were taken. For microscopic
examination, 4-5 pm thick paraffin sections were cut and stained with
haematoxylin and eosin (H &E). Relevant patient particulars including age,
sex, affected side, clinical presentation and investigations such as Computed
Tomography, Ultrasonography etc were retrieved from the case files. Results:

Corresponding Author:

Clement Wilfred D, Consultant
Pathologist, Department of Pathology,
M.S. Ramaiah Medical College, Bengaluru,
Karnataka 585104, India.

E-mail: clement.wilfred@yahoo.com Out of 62 patients, 38 cases were males and 24 cases were females with male:
Received on 19.08.2018, female ratio of 1.58:1. The mean age was 43.93+18.67 years with the youngest
Accepted on 17.09.2018 patient aged 1 year and the oldest patient aged 75 years. The mean age of the

males was 42.92+19.50 years and the mean age of females was 45.54+17.56
years. Neoplastic lesions accounted for 51.63% of the cases and were more
common than non-neoplastic lesions of the kidney which accounted for
48.38% of the cases. Renal cell carcinoma was the commonest lesion of
the kidney, accounting for 56.25% of the neoplastic lesions and 29.03% of
all renal lesions followed by Wilms’ tumor (6.45%, 4/62). Other neoplastic
lesion encountered were Transitional cell carcinoma (4.84%, 3/62), Renal
oncocytoma (4.84%, 3/62) Angiomyolipoma (4.84%, 3/62) and Squamous
cell carcinoma (1.61%, 1/62). Chronic pyelonephritis was the commonest
non-neoplastic lesion encountered in the present study which accounted
for 43.33% of all non neoplastic lesions and 20.97% of all the lesions of the
kidney followed by Hydronephrosis (16.13%, 10/62). Other non neoplastic
lesions Tuberculous pyelonephritis (4.84%, 3/62), Xanthogranulomatous
pyelonephritis (1.61%, 1/62), Cystic renal dysplasia (1.61%, 1/62), End stage
kidney disease (1.61%, 1/62), Renal hydatid cyst (1.61%, 1/62). Conclusion:
The present study provides a fair insight into the histopathological patterns
of lesions in nephrectomy. Neoplastic lesions were more common than non-
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neoplastic lesions of the kidney. Renal cell carcinoma was the commonest
neoplastic lesion and chronic pyelonephritis was the commonest non-
neoplastic lesion in this series. The histopathological diagnosis generally
correlates well with the pre operative clinical diagnosis, however some
benign lesion may be misdiagnosed clinically as malignant and some
malignant lesions may be misdiagnosed clinically as benign. As renal lesions
may be misdiagnosed clinically, it is mandatory that every nephrectomy
specimen be subjected to a detail histopathological examination to ensure
proper post-operative management.

Keywords: Nephrectomy Specimen; Renal Cell Carcinoma; Chronic
Pyelonephritis; Histopathological Examination.

Introduction

The surgical removal of all or portion of kidney
is known as “nephrectomy”. The procedure is
indicated in irreversible parenchymal damage
due to hypertensive nephrosclerosis, chronic
pyelonephritis, calculus disease, obstruction, severe
devascularising traumatic injuries, renovascular
hypertension due to uncorrectable renal artery
disease, congenital dysplasia, cystic diseases and in
neoplastic conditions [1].

Despite technological advances, it is impossible
in certain cases, to differentiate between renal
tumours and tumour like conditions on imaging
techniques. = Radiological = techniques  have
failed to accurately differentiate benign from
malignant lesions and all renal masses should be
considered as malignant, unless proven benign on
histopathological examination [2].

A diverse histopathological range of lesions are
encountered in nephrectomy specimens, many
of which pose a clinical diagnostic dilemma.
Further, definite diagnosis of conditions like focal
xanthogranulomatous pyelonephritis, oncocytoma
and angiomyolipoma can be established only
on histopathology [2]. Thus it is imperative to
subject every nephrectomy specimen to diligent
histopathologicalexaminationforaccuratediagnosis
and proper post operative management [1,2].

Furthermeticuloushistopathological examination
is indispensible for classification, grading, staging
and prognostication of renal malignancies.

Aims and Objectives of Study
1.  To study histopathological features of lesions
in nephrectomy specimens.
2. To correlate the histopathological diagnosis
with the clinical features.
3. To evaluate the frequency of different
pathological lesions in nephrectomy specimens.

Materials and methods

Source of data

The study was conducted in the department of
pathology, M.S. Ramaiah Medical College and
Hospitals, Bangalore in collaboration with the
departments of Urology, Pediatric surgery and
General surgery on all nephrectomy specimens
received for routine histopathological examination
over a period of 2 years (from July 2014 to June 2016).

Methods of Data collection:

For the above study Informed Consent was taken
from all patients. All the nephrectomy specimens
received, weresubjected to detailed gross examination
and representative tissue bits were taken as per
standard protocol from “Guidelines for handling of
most common and important surgical specimens”,
Rosai and Ackerman’s Surgical Pathology, vol 2,
10" ed (b). The latter were processed and paraffin
embedded tissue blocks were made. For microscopic
examination, 4-5 pm thick paraffin sections were
cut and stained with haematoxylin and eosin (H &
E). Relevant patient particulars including age, sex,
affected side, clinical presentation and investigations
such as Computed Tomography, Ultrasonography
etc were retrieved from the case files.

Inclusion Criteria:

1. All nephrectomy specimens surgically resected
as a therapeutic measure, irrespective of age and
sex were studied

2. All nephrectomy specimens received from
the departments of Urology, Pediatric surgery and
General surgery of M.S. Ramaiah Medical College
and Hospitals.

Exclusion Criteria:

None
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Sample size determination:

Kumar et al. (2012) in their series have observed
that 54.4% of the nephrectomy specimens were
benign and inflammatory. In the present study
expecting similar result with 95% confidence and
25% relative precision, it has been estimated that the
study requires a minimum of 52 subjects. However,
we have included 62 cases in our study.

Statistical Analysis of Data:

All continues parameters were expressed as
mean and standard deviation and all qualitative
data as proportion. Descriptive statistics of
histopathological lesions was analyzed and
presented in terms of proportion. The frequency and
percentage of each type of lesion in nephrectomy
specimen was computed.

Results

The present study was carried out on a total of 62
nephrectomy specimens. Out of all the cases studied
30 (48.38%) were non-neoplastic and 32 (51.63%)
were neoplastic. Table 1 shows the frequency of
various lesions in nephrectomy specimens.

The most common lesion encountered was
Renal cell carcinoma comprising of 29.03% of all
cases followed by pyelonephritis (20.97%) and
hydronephrosis (16.13%). There was one case
each of Xanthogranulomatous pyelonephritis,
cystic renal dysplasia, end stage kidney disease,
hydatid cyst and squamous cell carcinoma and
three cases each of Tuberculous pyelonephritis,
transitional cell carcinoma, renal oncocytoma and
angiomyolipoma. Four cases of Wilms tumor were
encountered (Table 1).

Table 1: Frequency of Lesions Encountered in Nephrectomy Specimens

Non-Neoplastic Lesions No. of cases Percentage
Chronic pyelonephritis 13 20.97
Hydronephrosis 10 16.13
Tuberculous pyelonephritis 3 4.84
Xanthogranulomatous Pyelonephritis 1 1.61
Cystic renal dysplasia 1 1.61
End stage kidney disease 1 1.61
Hydatid cyst 1 1.61
Neoplastic Lesions

Renal cell carcinoma 18 29.03
Transitional cell carcinoma 03 4.84
Squamous cell carcinoma 01 1.61
Renal oncocytoma 03 4.84
Angiomyolipoma 03 4.84
Wilm’stumour 04 6.46
Total 62 100

No. of cases

1 2 3 4 5 L]

A
7

Graph 1: Lesions in nephrectomy specimens
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Non-neoplastic
1 - Chronic pyelonephritis
2 - Xanthogranulomatous pyelonephritis
3 - Tuberculous pyelonephritis
4 - Cystic renal dysplasia
5 - End stage kidney disease
6 - Hydronephrosis
7 - Hydatid cyst

Neoplastic
8 - Renal cell carcinoma
9 - Transitional cell carcinoma
10 - Squamous cell carcinoma
11 - Renal oncocytoma
12 - Angiomyolipoma
13 - Wilm’stumour

Table 2: Age and Sex Distribution

Majority of the nephrectomy were performed
during third, fourth and seventh decade followed
by sixth and fifth decade. The youngest patient in
the study was aged 1 years and the oldest patient
was 75 years of age. Table 2 depicts the age and sex
distribution.

Table 3 depicts the frequency of non neoplastic
lesions of the kidney with respect to age.

Table 4 demonstrates the gross features of
nephrectomy specimens in cases of chronic
pyelonephritis. All cases showed irregular discrete
broad corticomedullary scarring with thinning of
cortex (Table 4).

Microscopic features of the kidney in chronic
pyelonephritis are illustrated in Table 5.

Age Group Total No. of Percentage
(Year) Male Female Cases %)
0-10 4 0 4 6.46
11-20 0 0 0 00
21-30 7 5 12 19.35
31-40 5 7 12 19.35
41-50 4 4 8 12.90
51 -60 10 1 11 17.75
61-70 7 5 12 19.35
71-380 1 2 3 4.84
81-90 0 0 00
Total 38 24 62 100
14
bid
10
<
oy
k)
LR
Z
'y
z 4
0
0-10 1120 21-30 31-40 4-50 51-60 61-70 71-8) 81-90
Age eroups
B Male ®Female # Totd Mo ofCases

Graph 2: Age and Sex Distribution
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Table 6 demonstrates the clinical features of non
neoplastic lesions

Frequency of Neoplastic Lesions of the Kidney with
Respect to age is depicted in Table 7

Renal cell carcinoma (RC99C) was the commonest
tumour encountered in the present study and was
found tobefrequentin6™decade.Itcomprised 0f29.03 %
(18/62) of all the renal lesions and 56.25% (18/32) of
the neoplastic lesions of the kidney. The second most
common neoplastic lesion seen was Wilms' tumor
comprising of 6.46% (4/62) of all the renal lesions and
12.5% (4/32) of the neoplastic lesions. Wilms’ tumor
was encountered in the first decade. Transitional cell
carcinoma, Renaloncocytoma and Angiomyolipoma,
each comprised of 4.84% (3/62) of all renal lesions and

9.38% (3/32) of the neoplastic lesions. Transitional cell
carcinoma was predominantly seen in the 5* decade.
Renal oncocytoma was predominantly seen in the 7
decade. Angiomyolipomawas distributed over awider
age range. There was a single case of Squamous cell
carcinoma which was seen in the 5" decade (Table 7).

Table 8 illustrates the microscopic features of
Renal cell carcinoma. Majority of the clear cell RCC
(53.84%, 7/13) exhibited Furhman nuclear grade 2.
Sarcomatoid change and rhabdoid differentiation
were seen in 7.69% (1/13) of the clear cell RCC
cases each. One (7.69%) case of clear cell RCC
showed lymphatic infiltration with hilar lymph
node involvement. The single case of papillary
RCC showed microscopic renal vein invasion.

Table 3: Frequency of Non-Neoplastic Lesions of the Kidney with Respect of Age

. Percentage
Nor}-Neoplastlc Age Groups Total % of all
Lesions No. . .

Non-neoplastic lesion

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80
Chronic Pyelonephritis 0 0 3 5 1 1 2 1 13 43.34
Xanthogran.u.lomatous 0 0 1 0 0 0 0 0 1 333
Pyelonephritis
Tuberculous
Pyelonephritis 0 0 0 1 2 0 0 0 3 10
Hydronephrosis 0 0 6 4 0 0 0 0 10 33.34
Hydatid cyst 0 0 0 1 0 0 0 0 1 3.33
Cystic renal dysplasia 0 0 0 0 0 1 0 0 1 3.33
End stage kidney 0 0 0 0 0 1 0 0 1 3.33
disease
Total 0 0 10 11 3 3 2 1 30 100

Table 4: Gross Features Of The Kidney In Chronic Pyelonephritis

Gross Findings

No. of cases Percentage (%)

Shrunken kidney

Adherent renal capsule

Renal surface scarring

Loss of cortico - medullary differentiation
Dilatation of pelvi - calyceal system
Increased peri - pelvic fat

Thinning of cortex

Calculi

10 76.92%
07 53.84%
13 100%
10 76.92%
03 23.08%
04 30.77%
11 84.62
01 7.7%

Table 5: Microscopic Features of the Kidney in Chronic Pyelonephritis

Microscopic Findings

No. of cases Percentage (%)

Sclerosis of the glomeruli
Peri glomerular fibrosis
Focal atrophy and dilatation of the tubules
Tubular colloid casts (thyroidisation)
Hyaline arteriolosclerosis
Interstitium

Mononuclear infiltrate

Neutrophilic infiltrate

Fibrosis

11 84.62%
08 61.54%
10 76.92%
13 100%

05 38.46%
13 100%

06 46.15%
07 53.84%
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Discussion

The first well-designed nephrectomy was
performed by Gustav Simon and the procedure
was performed for Urinary fistula in the year
1869. Soon, after one year, in 1870 partial
nephrectomy was performed by Simon for
Hydronephrosis [3]. There are disparities in the
indication for nephrectomy globally [3].

In a study conducted by Narang V et al., out of
155 total nephrectomy specimens, 82 cases were
neoplastic and 73 were non neoplastic lesions with

Table 6: Clinical Features of Non-Neoplastic Lesions

a male to female ratio of 1.7:1. The youngest patient
was 2 year old male while the oldest was 80 years
old male. Renal cell carcinoma was the commonest
neoplastic lesion encountered comprising of
85.36% (70/82) cases of the neoplastic lesion and
4516% (70/155) cases of all the renal lesions.
Chronic pyelonephritis with hydronephrosis were
the commonest non-neoplastic lesions accounting
for 60.27% (44/73) and 28.38% (44/155) of all renal
lesions respectively [4].

Similarly, the present study was an analysis
of 62 nephrectomy specimens comprised of

Clinical features CPN Hyd XGP TB CRD ESRD HD
Pain abdomen 12 8 1 2 0 0 1
Fever 13 4 1 3 0 1 0
Decrease in urine 5 6 1 5 0 0 0
volume (oliguria)

Hematuria 6 1 0 2 1 0 0
Increase in urine

volume (polyuria) 4 4 0 0 0 1 0
Burning micturition 8 0 1 0 0 0 0
Nausea and vomiting 7 8 1 0 1 1 0

CPN - Chronic pyelonephritis, Hyd - Hydronephrosis, XGP - xantho-granulomatous pyelonephritis, TB -
Tuberculous pyelonephritis, CRD - Cystic renal dysplasia, ESRD - End stage renal disease, HD - Hydatid cyst

Table 7: Frequency of Neoplastic Lesions of the Kidney with Respect to Age

Neoplastic Total Percent-age(%) of all
Lesions Age Groups No. neoplastic lesions
0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90

Renal cell 0o o0 1 0 3 9 4 1 0 18 56.25
carcinoma
Traqsfaonal cell 0 0 0 0 5 0 1 0 0 03 938
carcinoma
Squamous cell 0 0 0 0 1 0 0 0 0 01 3.12
carcinoma
Renal oncocytoma 0 0 0 0 0 0 2 1 0 03 9.38
Angiomyolipoma 0 1 1 0 0 0 1 0 0 03 9.38
Wilms’ tumour 4 0 0 0 0 0 0 0 0 04 12.5
Total 4 1 2 0 6 9 8 2 0 32 100
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Graph 3: Frequency of Neoplastic Lesions of the Kidney with Respect to Age
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32 neoplastic and 30 non-neoplastic lesions.
The study included 38 males and 24 females with
male: female ratio of 1.58:1. The youngest patient
was aged 1 year and the oldest patient was aged
75years. Insynchrony with theabove mentionstudy,

Table 8: Microscopic Features of Renal Cell Carcinoma

Renal cell carcinoma (RCC) was the commonest
neoplastic lesion. Chronic pyelonephritis was the
commonest non-neoplastic lesion encountered
followed by hydronephrosis.

Clear cell RCC  ChromophobeRCC Papillary RCC Multilocular cystic RCC

Clear cells 13 0 0 2
Granular cells 7 0 0 0
Papillary areas 0 0 1 0
Spindle cells 1 0 0 0
Rhabdoid cells 1 0 0 0
Raisinoid nucleus 0 2 0 0
Furhman nuclearl grade 2 0 0 2
2 7 1 0 0
3 2 1 1 0
4
2 0 0 0
Areas of ha.emorrhage 10 1 1 0
and necrosis
Ev%denc'e of capsular 0 0 0 0
infiltration
EV{denC:e of Renal vein 0 0 1 0
infiltration
Ev%denc'e of lymphatic 1 0 0 0
infiltration
EVldence of adrenal 0 0 0 0
involvement
Table 09: Clinical Presentation of Neoplastic Lesions of the Kidney
Clinical Symptoms RCC TCC SCC RO AML WT
Pain abdomen/flank pain 12 1 2 3
Haematuria 15 03 1 1
Mass per abdomen 10 0 - 3
Pain in abdomen + Mass 08 0 ) ) ) 5
per abdomen
Pain in abdomen + Mass 4 ) ) ) ) )
per abdomen + Hematuria
Dysuria 2 1 1 0 0 1

RCC-Renal cell carcinoma, TCC-Transitional cell carcinoma, SCC-squamous cell carcinoma, RO- Renal

oncocytoma, AML- Angiomyolipoma, WT- Wilms tumor

Table 10: Staging of Malignant Tumours of the Kidney

Tumour Stage No. of Cases
Tnm Staging( Ajcc Cancer, 7™ Edition)
I 10
II 3
Renal Cell Carcinoma
11 5
v 0
I 0
II 0
Transitional cell Carcinoma
I 2
v 1
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Tumour Stage No. of Cases
I 0
1I
11T
v
Pathologic Staging of Wilms” Tumour (the National Wilms’ Tumor Study Group - 5)

I

I

11T
Wilm’sTumour v

1I

11

v

Squamous cell Carcinoma

oS = O

O O O O Rk = N

2 Fig. 2a: Section showing eosinophilic laminated membrane
Fig. 1: Gross specimen of Tuberculous pyelonephritis showing containing larval scolices (H & E, 10X)

loss of corticomedullary differentiation, grey yellow nodules
and areas of caseous necrosis. Also noted is a large staghorn
calculous

Fig. 3: Gross specimen of Clear cell renal cell carcinoma with cut
surface showing ill circumscribed grey yellow growth

Fig. 1a: Microscopy: Sections showing granulomas wi
necrosis (H & E, 10X). Langhans giant cells (H & E, 40X)

= Fig. 3a: Microscopy: Section showing groups of tumour cells

— characterised by round to oval shape and thenucleus have
Fig. 2: Gross specimen of Renalhydatid cyst which is unilocular irregular outlines and mildly prominent nucleoli {Furhman
and filled with gelatinous material nuclear grade - 2}(H & E, 10X)
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Fig. 4: Gross specimen of Chromophobe renal cell carcinoma
with cut surface showing ill circumscribed grey yellow growth
with prominent scarring

Fig. 4a: Microscopy: Section showing groups of tumour cells
acinar growth pattern separated by branching fibrovascular
septa with individual cells showing clear to eosinophilic granular
cytoplasm with few showing perinuclear halo (H & E, 10X)

Fig. 5: Gross .gl;ecimen of Angiomyolipoma with cut surface
showing well circumscribed yellow tumor

Fig. 5a: Microscopy: Sections showing tumour composed of
intimately admixed adipose tissue, blood vessels and spindle
cells in varying proportion (H & E, 10X)

Fig. 6: Gross specimen of Renaloncocytoma with cut surface
showing ill circumscribed mahagony brown growth with
central stellate scarring

Fig. 6a: Microscopy: Sections showing tumourcells arranged in
nests of polygonal cells with granular eosinophilic cytoplasm,
round nuclei and single central nucleoli (H & E, 10X)

Fig. 7: Gross specimen ofSquamous cell carcinoma with cut
surface showing grey white mass with necrotic area.

Fig. 7a: Microscopy: Sections sowing. tumourcells arr-anged in
nests of polygonal cells with abundant eosinophilic cytoplasm.
Also noted are keratin pearls (H & E, 10X)
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Non neoplastic lesions

In a study done by Pawar V et al, Chronic
pyelonephritis caused by renal calculi was
the leading cause for nephrectomy with a
predominance of males [5]. In the present study
chronic pyelonephritis was found to be the most
common non-neoplastic lesion encountered
comprising of 43.34% of all non-neoplastic lesions
and 20.97% of all renal lesions with the male: female
ratio of 1.16: 1.

Prasanna LC. et al., after conducting a clinical
study of 30 cases of unilateral hydronephrosis
concluded that 65% of the cases had ureteric stones
as predisposing factor and 30% had pelvi-ureteric
junction obstruction [6]. Male predominance was
seen with majority of the cases presenting with loin
pain which is in synchrony with our study.

In our study, Hydronephrosis accounted for
16.13% of all renal lesions and 33.34% of all non-
neoplastic lesions. It was commonest during 3™
decade and was predominantly seen in males
(male: female ratio - 4:1). Pelviureteric junction
obstruction was seen in 20% of the cases

In a retrospective study conducted by
Siddappa et al., after evaluating 16 cases of
xanthogranulomatous pyelonephritis, there was
female predominance comprising of 10 females and
6 males (male: female ratio - 1:1.6) with mean age
of 51.5£17.04 years. The most common age group
involved was 41 - 50 -years. Clinically, all the cases
presented with loin pain followed by fever (68.7%)
and dysuria (62.5%). In addition, hematuria,
anorexia and weight loss were seen in few cases [7].

In our study, xanthogranulomatous
pyelonephritis comprises of only one case that
occurred in a 23 year old female. Similar to the
above study our case showed increase in peri-
pelvic fat, pus formation and adherent capsule,
loss of cortico-medullary differentiation, dilatation
of pelvi-calyceal system and presence of foamy
macrophages along with few giant cells in the
interstitium. In synchrony with the above study,
our case of xanthogranulomatous pyelonephritis
presented with fever, pain abdomen, oliguria and
burning micturition. However unlike above study
there was no hematuria or weight loss.

In another study by Simon et al, male
preponderance of renal tuberculosis was noted,
with the highest incidence between the age of
20 - 50 years [8].

In the present study, Tuberculous pyelonephritis
comprises of 4.84% of all renal lesions and
10% of the non-neoplastic lesions. Tuberculous

pyelonephritis was relatively more common in
females (male: female - 1:2). The age ranged from
31 - 50 years which is in synchrony to the study by
Simon et al. [9]. The predominating clinical features
were fever, pain abdomen, hematuria

There was a single (1.61%) case of unilateral
cystic renal dysplasia and hydatid cyst respectively.

Neoplastic lesions

Neoplastic lesions

The most frequent primary malignant tumours
of the renal parenchyma are renal cell carcinoma
and nephroblastoma (Wilms’ tumor) as reported in
various literature [10]. A similar finding was noted
in the present study, with renal cell carcinoma
(RCC) was the commonest tumour encountered
and comprised of 29.03% of all the renal lesions
and 56.25% of the neoplastic lesions of the kidney
followed by Wilms" tumor which comprised
of 6.46% of all the renal lesions and 12.5% of the
neoplastic lesions. Benign epithelial tumours of
the renal parenchyma, although quite common are
small and asymptomatic being for the most part
incidental findings at autopsy [10]. In contrary, three
cases of primary benign epithelial tumor i.e., renal
oncocytoma was encountered which comprised
of 4.84% of all renal lesions and 9.38% (3/32) of
the neoplastic lesions. The commonest primary
malignant tumor of the renal pelvis have been
found to be transitional cell carcinoma [10]. This is
in synchrony with our study in which Transitional
cell carcinoma was the commonest primary renal
pelvis tumour and accounted for 4.84% of all renal
lesions and 9.38% of the neoplastic lesions.

In a study by Bashir N et al., most common tumor
in adults was renal cell carcinoma and Wilms’ tumor
was the most common childhood tumor, which is
in synchrony to our study. Mean age for renal cell
carcinoma was 54 years. For Wilms’ tumor it was
2 years. Upper pole was involved by 50.5% of the
cases, 29.3% cases showed lower pole involvement,
20.1% cases was involving the whole kidney.
In majority of their cases, the tumor size ranged from
4-7cm [11]. Similarly, in the present study the mean
age for renal cell carcinoma was 55.72 years and the
mean age for Wilms’ tumor was 4.5 years. Similarly,
in our study RCC predominantly involved the
upper poles comprising of 53.12% of the cases with
lower pole involvement in 21.87%. Further similar
to the above study, majority (40.62%) of our cases
showed tumor sized ranging from 4-7 cm.
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Renal cell carcinoma

The incidence of renal cell carcinoma increases
with advancing age and as reported in the
literature, the male: female ratio is 3:1 [10]. Majority
of the patients in the present study belong to the
6" decade with the male: female ratio of 2.6:1.
Renshaw states that clear cell or conventional
renal cell carcinomas comprise 75% of all renal cell
carcinomas [12]. Similarly, in the present study
Clear cell renal cell carcinoma comprises of 72.22%
cases of all renal cell carcinoma. Macroscopically,
multilocular features were seen in 15.38% of the
cases of clear cell carcinoma. Areas of haemorrhage
and necrosis were noted in 76.92% of the cases
which is in synchrony with the study by Mughlia VF
et al. [13]. Microscopically, all the cases of Clear cell
carcinoma illustrated clear cells which is synchrony
with the study by Amin AA et al. [14]. According
to Mughlia VF et al., lymph node infiltration can be
seen upto 15% of RCC [13]. In our study one (7.69%)
case of clear cell RCC showed lymphatic infiltration
with hilar lymph node involvement. Sarcomatoid
change and rhabdoid differentiation were seen in
7.69% of the clear cell RCC cases each. However,
Renshaw gives the opinion that sarcomatoid change
cannot be consider a separate subtype of renal cell
carcinoma, since sarcomatoid change can be seen in
Conventional renal cell carcinoma, Chromophobe
renal cell carcinoma, Papillary renal cell carcinoma
and collecting duct carcinoma [12].

According to Park HS et al, cystic change in
clear cell renal cell carcinoma was significantly
associated with younger patient age (< 55), smaller
tumor size (< 4 cm) and lower Furhman grade [15].
In synchrony to the above study, there were two
cases of multilocular cystic renal cell carcinoma
and both the cases were less than 55 years of age,
small tumor size of <4 cm and lower Furhman
nuclear grade.

According to Vera-badillo FE et al,
chromophobe RCC comprises 5-10% of the total
cases of RCC. The age ranges from 27-86 years,
more commonly observed in women (52%) than
in men (48%) (Male: female - 1: 1.1). Typically,
chromophobe RCC presents as a solid mass
without necrosis or calcification [16]. In the present
study, chromophobe RCC comprises 11.11% of all
the cases of RCC. Among the two cases, one was
55 year old male and the other was 50 year old
female (Male: female - 1:1). Grossly, both the cases
had enlarged kidney with cut surface showing
variegated appearance in one and the other had
prominent scarring. Microscopically, tumour cells
were sharply defined with abundant eosinophilic

cytoplasm, a wrinkled nucleus (raisinoid nucleus)
with a perinuclear halo.

Papillary renal cell carcinomas are defined
histologically as tumours with at least 50% true
papillae and comprise between 7% and 15% of all
renal cell carcinomas. In the present study, there
was a single case of papillary renal cell carcinoma
comprising of 5.55% of all renal cell carcinoma.
Microscopically, tumour cells were arranged in
papillary pattern separated by delicate, intricately
branching fibrovascular septae.

According to Furhman SA et al., four nuclear
grades (1-4) were defined in order of increasing
nuclear size, irregularity and nucleolar prominence.
Nuclear grade was more effective than each of the
other parameters in predicting development of
distant metastasis following nephrectomy. In their
study the authors found that none of the 45 cases,
Furhman grade 1 stage I tumors metastasize for
at least 5 years, unlike higher Furhman grade and
stage I tumours which showed metastasis within
5 years in 50% of the cases [17].

In the present study, majority (66.66%) of the
cases showed Furhman nuclear grade 1 and 2.
33.33% of the cases showed Furhman nuclear grade
3 and 4. In a study conducted by Bashir N et al,,
majority (51.4%) of the RCC cases exhibited grade
2 nuclear features which is in accordance with our
study where 44.44% of the cases exhibited Fuhrman
nuclear grade 2 features [11]. The above authors
also found that renal vein invasion was present
in 9.2% of their cases, which is slightly similar to
our study where renal vein invasion was found in
5.55% of the cases [11].

Conclusion

The present study provides a fair insight into
the histological patterns of lesion in nephrectomy
specimens. A widerange of lesions were encountered
when nephrectomy specimens were subjected to
histopathological examination. Neoplastic lesions
were more common than non-neoplastic lesions of
the kidney. Renal cell carcinoma was the commonest
neoplastic lesion encountered followed by Wilms’
tumour. Chronic pyelonephritis was the commonest
non-neoplastic lesion in this series followed by
Hydronephrosis. The most common presenting
feature of Renal cell carcinoma was hematuria
followed by mass perabdomenand the mostcommon
presenting features of Wilms tumour were pain
abdomen and mass per abdomen. The commonest
clinical presentation of chronic pyelonephritis
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was fever followed by pain abdomen and the
commonest clinical presentation of Hydronephrosis
were pain abdomen and nausea and vomiting. The
histopathological diagnosis generally correlates well
with the pre operative clinical diagnosis, however
some benign lesion may be misdiagnosed clinically
as malignant and some malignant lesions may be
misdiagnosed clinically as benign. As renal lesions
may be misdiagnosed clinically, it is mandatory that
every nephrectomy specimen be subjected to a detail
histopathological examination to ensure proper
post-operative management. Further detailed
histopathological evaluation is essential to classify
the benign and malignant neoplastic lesions and
grading of the malignant lesions as these help in
deciding the treatment protocols.
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Abstract

Malignant proliferative diseases affecting the white cell
population results in acute or chronic leukemias and lymphomas.
There are several categories of acute leukemias based on the cell
of origin and are broadly divided into lymphoid leukemias and
myeloid leukemias. Acute lymphoid leukemias are very common in
children while Acute Myeloid leukemias are more often seen in older
children and young adults. To analyse the morphologic subtypes of
Acute leukemias in children using cytochemistry. To determine the
type of acute leukemia and associated chromosomal abnormality, to
assess the chemotherapeutic response of acute leukemias occurring
in paediatric age group, to assess the prognostic significance
of age, sex and leucocyte count in acute leukemias in children.
Out of 45 cases of acute leukemias there were 33 cases of ALL and
12 cases of AML. Acute myeloid leukemias showed a wide range
of chromosomal abnormality, interestingly the Acute myeloid
leukemias was found to be on rise in the present study.

Keywords: Acute Leukemias; Acute Lymphoid Leukemias;
Acute Myeloid Leukemias.

Introduction

The nature of abnormal (ph’) chromosome is
clarified in 1977 by Rowley who reported that
Philadelphia chromosome 1is a translocation
between chromosome 9 and 22. In the present, there
is vast literature on chromosomal abnormalities in
association with leukemias. Several international
workshops on chromosomes in leukemias were
conducted in 1981, 1983, 1984.

In 1973, Roulay first described a balanced
translocation between chromosomes 8 and 21
t (8:21). This abnormality has been found to be the

© Red Flower Publication Pvt. Ltd.

most frequent abnormality in children with AML
being reported in 10 (17%) of 60 karyotypically
abnormal cases. This abnormality can be seen in
AML - M2 and AML - M4. Of the cases reviewed
at fourth international workshop 70% of males with
t (8:21) were also showing loss of Y chromosomes
and 60% of females had loss of one X chromosome.
This association is noteworthy because sex
chromosomal abnormalities are otherwise rarely
observed in AML. AML -M2 subtype with the
t (8:21) has a favourable prognosis in adults. The
median age of these patients is approximately 25-
30 years. In contrast a recent survey suggests that
the long term prognosis for children with t (8:21) is
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very bleak. Arthus and bloom field described five
cases (3 with AML - M2 and 2 with AML - M4) in
bone marrow contained an increased number of
eosinophils; all five patients were reported to have
a deleted chromosome 16, del (16). Among AML -
M4 cases in the university of Chicago series (23%)
have an inv(16) or t (16:16). The median survival
of all 32 patients was longer than 66 weeks and
the median survival of those 25 patients who had
a complete remission was longer than 104 weeks.
In 1980 Berger and Bernhiem first reported higher
than expected frequency of abnormalities of the
long arm of chromosome 11 (11q) in 10 patients
with AML - Mb5. At the fourth international
workshop on chromosomes in leukemia (1984), the
association between 11q abnormalities in AML -
M5 and young age were confirmed. One common
translocation in infants, the t (4:11) usually had a
lymphoblastic phenotype, although the leukemic
cells may express some myeloid surface makers in
some cases variable number of monocytoid blast cell
have been identified. In 1973, Sakurai and Sandberg
demonstrated the correlation between karyotypic
abnormalities with the patient survival. They
showed that patients with only normal metaphase
cells had a longer survival (11.5 months) than did
patients who had a mixture of normal and abnormal
metaphase cells (AN, 10.3 months) or those who had
only abnormal metaphase cells (AA, 3.2 months).
the fourth international workshop demonstrated
that specific chromosomal abnormalities are
independent predicators of response to therapy.
In 1988, Samuel correlated the specific chromosomal
abnormalities observed in 149 patients with AML
who were treated with modern intensive induction
chemotherapy with drug susceptibility in vivo.
Patients with t (8:21), inv (16)/t (16:10) or 11q
abnormalities had high rates of complete remission
periods. Those patients with normal karyotypes
had an intermediate pattern of response.

Materials and Methods

The present study of acute leukemias is taken
up in Niloufer Hospital, Hyderabad, India. Which
is a 350 beded paediatric center for medical and
surgical diseases. The study undertaken during Oct
1999 to Oct 2000. A total number of 52 cases were
diagnosed on preliminary examination as having
acute leukemia.

Every child having splenomegaly, petechial
haemorrhages, lymphoadenopathy and pallor
which are associated with fever and malaise
are screened using the basic parameters such

as heamogram, Bleeding time, Clotting time,
Prothrombin time, Platelet count etc. Only children
who are provisionally diagnosed as having acute
leukemias are subjected to bone marrow aspiration,
cytochemistry and cytogenetic analysis. Site for
bone marrow aspiration was either iliac crest or
sternum, based on the age of the child. In some of
the acute leukemia cases due to hypercellularity
of marrow, he aspiration result was a “dry trap”.
In such cases a bone marrow biopsy under short
general anesthesia is performed. Imprints of
these biopsies were immediately subjected to
cytochemical staining as per the routine procedure.
The detailed clinical history, family history, details
pertaining to consanguinitu etc. are recorded in the
given format. Haemogram sample are collected
using EDTA and the peripheral blood smears are
stained by Leishman stain. For differentiation of
acuteleukemias cytochemical stain such as Periodic
Acid-Schiff, Sudan Black Bare used routinely (Acute
Lymphoblastic Leukemia -Sum types L1, L2, L3 &
Acute Myeloid Leukemia -Sub typs M0, M1, M2,
M3, M4 & M5 can be detected using Periodic Acid-
Schiff, Sudan Black B and Non Specific Eterase). Non
-Specific Estrase stain is done selectively wherever
the clinical picture and the Haemogram findings
were in favour of AML-M4 or M5 as the patients
attending the Niloufer Hospital, Hyderabad, India
are usually Low Middle Class and could and could
not afford the facility of Cytochemistry.

Cases of suspected congenital anomalie such as
Fanconi’s anemia associated with leukemia, the
X-rays are also taken. The clinical photographs of
children presenting with various types of acute
leukemias are also included in the present study
for sake of completion. The diagnosis of various
types of acute leukemias is based on the results
of haemogram and cytochemistry using FAB
classification. For cytogenetic analysis in all these
cases the peripheral blood sample only is used.

Results

The present study was carried out in Niloufer
Hospital, Hyderabad, India. Which is a center for
managing medical & surgical diseases in children.
All the 45 clinically suspected Acute Leukemia
cases were further investigated for confirmation.
Most of the patients (>90%) presented with fever,
pallor and petechiae. A total of 45 acute leukemias
were diagnosed on preliminary investigation.

The 45 patients out of 52 cases of Acute
Leukemias who were hospitalized at Niloufer
Hospital, Hyderabad, India were found to have the
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following incidence of Acute Lymphoid Leukemia
and Acute Myeloid Leukemia.

Asinglecaseof ALL-L,childhad CNSinvolvement
at the time of admission. Organomegaly was more
often seen in ALL than in AML. Gum Bleeding was
seen in AML - M3 one case of AML M4 was noted
to have soft tissue involvement in which patient
presented with proptosis, as shown in Table 1.

Acute Lymphoid Leukemias was found to be

Presence of Leukemia

the common type in childhood. Out of 45 cases, 33
cases (73.33%) were diagnosed as All, as presented
in Table 2.

On the basis of FAB classification criteria, ALL’s
were further sub classified in the present study
as L1, L2, L3 subtypes. L1 sub types constituted
15 cases (45.45%) and L2 constituted 18 cases
(54.55%). L3 was not found in this study. Acute
Myeloid Leukemia constituted 12 cases (26.64%)
of childhood acute leukemias. Most common
subtype noticed in the study was AML-M3 (5 cases)
followed by AML-M2 (3 cases), AML-M4 (2 cases)

oA 0 -1 and AML-M1 (2 cases). Other variants were not
= Present
S Table 2: Showing types of Acute Leukemias & their incidence.
86.50% Type of Acute Leukemia  No. of Cases Age of the
The Presenting Symptoms were different in ALL and AML Accord}n.g t(? Fab Patient (Age
. Classification Range in
in Table 1:
Years)
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Hepatomegaly 20(60.60%) 07(58.33%) Aml-M1 02 79 yrs
Splenomegaly 16(48.48%) 04(33.33%) AML-M2 03 6-10 yrs
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Soft tissue involvement 00(0.00%) 01(8.33%) AML-M4 02 3-5yrs
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Table 3: showing chromosomal abnormalities in ALL.

Type of Leukemia Chromosomal Abnormalites
Normal Hyperdiploidy Pseudodiploidy Hypodiploidy = Marker Chromosomes
L1 12 2 - 1 6
L2 8 - 8 2 3
Chromosomal Abnormalities in ALL Patients
20
& = Hypoploidy
Pseudoploidy
10 = Hyperploidy
B Normal
5
0

ALLTL1

ALLL2

Table 4: showing chromsomal abnormalites in AML

Type of Leukemia Chromosomal Abnormalities Marker Chromosome
M1 -5q(2casesy e
M2 Monosomy 5,6,7,9,16,17,22,-18,-Y 10
M3 Monosomy 4,5,9,10,12,17,18,21,22 & -3,-6,-8,- 16
Sex Choromosomes
Monosomy 3,13,-Sex Chromosomes 2
M4 ———— e

encountered in our study. One case of Fanconi’s
anemia in a child of 6 years was found to have
pancytopenia on peripheral smear study. The bone
marrow aspiration was a dry tap. The bone marrow
biopsy revealed hypoplastic marrow with increased
fat spaces. Followup of this case revealed the child
developing acute myeloid leukemia (AML-M2)
which was confirmed by repeat bone marrow
aspiration and cytochemistry. Cytogenetic study
was not undertaken as the patient was on treatment
with steroids. Child expired of haemorrhagic
diathesis 6 weeks after the hospitalization.

Following are the abnormalities noted. As good
banding pattern is difficult to achieve in Acute
Leukemias, the Translocation could not be assessed
in the present study and also FISH technique was
not available for banding of chromosomes in this
study. Chromosomal abnormalities found in ALL’s,
mentioned in table 3.

Out of 33 cases 20 cases showed normal
study, 8 cases showed pseudodiplody, 2 cases
hyperdiploidy and 3 cases hyperdiploidy. One case
of ALL L, showed Monosomy 3, 22 & with total
absence of chromosomes 6"pair. Another case of

ALL L, showed monosomy 22. A case of ALL L,
showed monosomy 9.

Acute myeloid leukemia &
chromosomal abnormalities

associated

In our study out of 45 cases of acute leukemias,
12 cases were AML. Cytogenetic analysis showed 2
cases of AML M1 with - 5q del. 1 case of AML M2
showed monosomy 5, 6, 7, 9, 16, 17, -18 and - Y.
2 cases of AML M3 showed random chromosomal
structural abnormalities i.e. 1 case showed -3,-6,-8
and -Sex chromosome and showed monosomy 4, 5,
910,12, 17, 18, 21, 22 as printed in table 4.

The other case of AML M3 showed monosomy
3,13, and loss of Sex Chromosomes.

Discussion

The present study pertains to 45 cases though
52 acute leukemia cases were diagnosed in
the pathology laboratory of Niloufer Hospital.
As mentioned earlier, out of the 52 cases four
patients absconded from the hospital after the initial
diagnosis of acute leukemia on the heamogram.
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3 children in whom the diagnosis was acute
leukemia on heamogram, expired during the first
few hours after admission secondary to bleeding
diathesis. Amongst the three children who expired
one was ALL-L2 and the other two were AML-M2
and M3 respectively.

For these above mentioned reason 45 cases were
further analysed for which the heamogram, bone
marrow aspiration and cytochemistry along with
all the relevant clinical data are available. Out of
45 cases, 33 cases had been diagnosed as acute
lymphoid leukemia. The subtype noticed were
ALL L1 and L2. ALL L3 was not seen.

Chromosomal abnormalities in relation to ALL
in present study were 33 cases out of which 20 were
normal 2 were hyperdiploid, 8 were pseudodiploid
and 3 were hypodiploid. In present study the
hyperdiploid is seen in case of trisomy 21 with
ALL-L1. ALLs were associated with monosomy 3 in
one case, monosomy 9 in one case and monosomy
22 with total absence of chromosome 6™ pair in one
case. There was also a case of hypodiploidy with
26 number of chromosomes in a ALL- L2 patient.
Another interesting feature was 2 case of ALL
L2 having hyperdiploidy with 54 chromosomes
showed very early remission on chemotherapy on
par with ALL L1 (trisomy 9 & 10).

Acute lymphoid leukemias were also found to be
associated with other chromosomal abnormalities
such as deletions, translocations and other
structural abnormalities which were not seen in
this study.

In the present study chromosomal ploidy
in cases of acute lymphoid leukemias showed
hyperdiploidy, ppseudodiploidy, which had good
prognosis when compared to hyperdiploidy. In this
study 2 cases were hyperdiploidy, 8 cases were
pseudodiploidy and 3 cases were hypodiploidy.

In review of literature James A. Whitlock and
Pan C.H mentioned similar outcome with ploidy
study. Out of 45 cases, 12 cases had been diagnosed
as acute Myeloid Leukemia. The various subtypes
noticed in the study were AML M1, M2, M3 and
M4. Other sub-types were not noticed.

According to Heim and Mitelman 1986
almost 1/5" of AML patients with identifiable
abnormalities had a simple numerical aberration
as their ony cytogenetic abnormality and none of
the numerical rearrangement was restricted to any
particular FAB group. The mos common primary
numerical arrangements were +4, -5,-7,+8, +21 & -Y.

Children with AML only rarely had the -7/7g-
and -5/5g- changes seen so frequently in secondary

AML, indicating that pathogenetic factors other
than exposure to mutagenic agents may be of
decisive importance in childhood leukamias.

According to Hiem & Mitelman 1986 main
conclusion to emerge from a recent quantitative
review of the secondary chromosome aberration in
acute leukemias was that chromosome 1, 7, 8, 9, 21,
X & Y were preferentially involved.

Of the 12 cases of AML in present study 2 cases
were of AML-M1 subtype, during followup one
case had remission, the other case expired. 3 cases
were encountered in AML-M2 category, there were
two deaths reported, one being Fanconi’s anemia
which progressed to AML- M2 and the other case is
on consolidation therapy.

Among the AML-M3 subtype recorded highest
number of cases and also carried worse prognosis
in children below 5years of age. 3 deaths were being
reported during our study with one on remission
and another on treatment. Most of these deaths

occurred secondary to heamorhagic diathesis
(DIC).

In AML-M1 category there were two cases
both of which had bad prognosis. One had
soft tissue involvement and other case showed
hyperleucocytosis and CNS manifestation.

In present study, chromosomal studies of acute
myeloid leukemia, two cases of AML-M1 with
structural abnormalities of - 5q del and 1 with
monosomy 5, 6,7,9,16,17,22,-18 and -Y. 2 cases of
AML-M3 showed monosomy 4, 5, 9, 10, 12, 17, 18,
21,22, -3, -6, -8 and -sex chromosomes, another case
showed monosomy 3, 13, -sex chromosomes.

Summary

Heamatologic and karyotypic study was done
on 45 cases. 52 cases of acute leukemia were
diagnosed on heamotologic workup but for
various reasons explained the detailed karyotypic
study with relation to heamatologic findings was
possible in 45 cases only. Children in the age
group of 10 months to 11 years were diagnosed
as having acute leukemia. The peak age for ALL
was 2-6 years whereas equal incidence were seen
for AML in age range of 2-8 years. In both the
types of acute leukemias (ALL & AML) there was
male predominance. In all the cases at the time of
diagnosis there was full blown leukemia picture
(with >30% blasts) in peripheral blood was used for
karyotyping. It was found that leucocyte burden
(> 12000) per cu.mm was associated with poor
prognosis in both AML and ALL. Organomegaly

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018



1018

and lymphadenopathy were a common feature
(more than 50% cases) of ALL. Out of 45 cases of
acute leukemias, there were 33 cases of ALL and 12
cases of AML (M1, M2, M3, M4 subtypes). A single
case of fanconi’s anemia was diagnosed who on
followup developed AML M2 and expired. Among
the karyotypic abnormalities acute lymphoid
leukemias showed 2 cases of hyperdiploidy, 8 cases
with psedodiploidy ans 3 cases of hypodiploidy.
One case of ALL showed monosomy 3 and 22 with
complete loss of 6™ chromosome. Acute myeloid
leukemias showed a wide range of chromosomal
abnormalities not related to FAB classification of
AML. The procedure for karyotyping, permitted
good cell cultures prior to chemotherapy and not
in post chemotherapy cases. Hence follow up of
cases in remission and relapse was done based
on hemogram and cytochemistry only and not
on karyotyping. Interestingly the acute myeloid
leukemia were found to be on rise in the present
study(AML M1-2 cases, M2-3 cases, M3-5 cases,
M4-2 cases).
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Abstract

Introduction: Malaria causes death of aboutl.1 to 2.7 million people
annually of which majority are children under five years.Hematological
changes are some of the most common complications in malaria and they
play a major role in malarial pathogenesis. These changes involve the
major cell types such as RBC, leucocytes and thrombocytes.This study
aimed to access the changes in haematological parameters in smear
positive malaria cases, to see the changes in biochemical parameters
in smear positive malaria cases and to compare these changes in
P. vivaxand P. falciparum infection. Material and Methods: This
observational study was conducted in in a tertiary care center during
the period of May 2017 to May 2018. Total two hundred smear positive
malaria cases were examined forvarious hematological parameters and
biochemical parameters. Results: Results of the present study showed
that 110 cases were P. Vivax positive while 90 patients were P. Falciperm
positive among 200 smear positive cases. Majority of the patients (70%)
have sown either mild (40%) or moderate degree (30%) of anemia.
Among 9% of malaria patients Hb Concentration was <7 gm%. Most of
the patients (68%), showed haematocrit level in the range of 20-35%.In
anemic patients, commonly found RBC morphologywere normocytic,
normochromic (64.55%) followed by microcytic hypochromic (29.11%)
nearly equal in both P. falciparum and P. vivax malaria.Platelet
counts were less than 1.5 lakhs/mm3 both types of malaria patients
(71%). Further, severe thrombocytopenia (<50,000) was recorded in 19
malaria patients. Conclusion: Findings of the current study suggest that
careful observation of haematological findings are warranted in the
malaria patient as anaemia and thrombocytopenia of varying degree
of severity have been found in malaria patients. Further, results of the
present study showed that P. Falciparum and P. Vivax are associated
with serious complications like severe anaemia and malarial hepatitis
without any significant difference between both species. Hence, both P.
Falciparum and P. Vivaxinfections on suspicion of complication should
be further evaluated. However, more studies on larger populations are
warranted to assess the haematological parameters in malaria.

Keyworlds: Malaria; Thrombocytopenia; Leucocytosis; Anaemia.
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Introduction

“Malaria” word originates from Medieval
Italian (mala aria) means bad air alongside marshy
regions. Global efforts to control malaria in recent
decades have made little progress, and it remains
the most widespread arthropod-borne disease [1,2].
Its clinical features overlap with many other diseases
it is often difficult to diagnose quickly. Malaria
claims 1.1 to 2.7 million lives annually and over 40%
of the world’s population is at risk of contracting
malaria, since they live in malaria endemic areas [1].
Malaria is a major health problem in India, being
one of the biggest troubles in terms of morbidity
and mortality among all infectious diseases [2].

Blood one of the most easily accessible tissues
of the body which is used for rapid diagnosis of
hematological changes found in malaria. Besides,
hematological changes are among the most common
complications in malaria which play a major role
in malarial pathogenesis. These changes involve
the major cell types such as RBC’s, leucocytes and
thrombocytes. So the hematological alteration that
have been account to come along with malaria
include anemia, thrombocytopenia and leucocytosis,
leucopenia, mild to moderate atypical lymphocytosis,
monocytosis, eosinophilia and neutrophilia [3-8].
Platelet abnormalities are both qualitative as well
as quantitative. Thrombocytopenia is common and
early sign of malarial infection and it is observed
in vivax and falciparum malaria to varying
degrees [6-10]. Thrombocytopenia has been found
associated with cases of malaria related to renal
and hepatic destruction [11]. WHO defined that
Hepatic involvement in P. falciparum malariais
not an uncommon presentation and presence of
jaundice (bilirubin >3mg/dl) is one of the pointer of
severe malaria.

In falciparum malaria jaundice may diverge from
mild to severe and is related with high incidence of
complications and mortality [12]. Anemia is another
of the many manifestations and results from red
blood cells destruction through parasite invasion [10].

Malaria is associated with two major renal
syndromes, one is acute renal failure associated
with falciparum malaria in Southeast Asia, India,
and sub-Saharan Africa and another is a chronic
and progressive glomerulopathy that mainly affects
African children, classically complicating quartan
malaria [13]. Renal impairment is mainly caused by
P. falciparum; however, vivax malaria also causes
renal impairment [14 ].

Hence the present study was undertaken to
evaluate the various haematological parameters as

well as biochemical parameters affected in malaria
and to observe the variations if any, in P. falciparum,
P. vivax and mixed infections. This study aimed to
access the changes in haematological parameters in
smear positive malaria cases, to see the changes in
biochemical parameters in smear positive malaria
cases and to compare these changes in P. vivax and
P. falciparum infection.

Material and Methods

Source of data

This observational study was conducted in in
a tertiary care center during the period of May
2017 to May 2018. According to performa, detailed
history regarding age, sex, nature, and duration
of illness are taken. Inclusion criteria: A total of
200 patients showing smear positivity for one or
more species of malaria parasite. Exclusion criteria:
Patients with a concomitant proven hematological
disorder due to secondary causes, such as chronic
liver disease, drug use, or associated dengue fever,
were excluded from the study

In all these cases before starting anti-malarial
drugs the blood samples of these patients were
taken, for following laboratory investigations

Blood collection

On Cell Counter Complete Blood Count was
carried out and the readings of Hematocrit (HCT),
Hemoglobin (HB%), Total leukocyte count (TLC),
Differential leukocyte, Platelet count were measured
using Mythic 18 Automated Hematology.

Biochemical Investigations

Peripheral blood smear examination

Peripheral blood smears were prepared using
fresh finger prick blood. One drop of blood placed
on one side of the slide 1 cm away from the end
and blood was spread using a spreader slide at
an angle of 30 degrees over the length of the slide
then slides were left to air dry. Slides were fixed
and stained with Leishman stain. Peripheral blood
smear examination was done systematically under
low, high and oil immersion of microscope for

* RBC morphology
* Total leukocyte count and differential count
* DPlatelet adequacy

* Type of malaria parasite.
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Results

Results of the present study showed that
110 cases of P. Vivax positive while 90 patients were
P. Falciperm positive among 200 smear positive
cases (Table 1).

Table 2 shows that total 114 male patients
(57%) were suffering from malaria among them
62 malaria patients (31%) were P. Vivex positive
while 52 malaria patients (26 %) were P. Falciperum
positive. On the other hand, P. Vivax was positive
in 48 (24%) female malaria patients whereas,
P. Falciperum was positive in 38 (19%) female
malaria patients. Total 86 (43%) females were
suffering from malaria out of total 200 patients.

All patients of malaria showed fever except one
malaria patients. Chills and rigors were recorded
in 64% patients of malaria. Further, vomiting and
nausea were observed in 50 patients (25%) out of
200 malaria patients. Myalgia was present in (28)
14% of malaria patients.

Most common clinical sign present in the current
study was pallor which was present in 55% of

Table 1: Distribution of malaria patients according different
species

malaria patients. Further, splenomegaly (32%),
hepatomegaly (20%) snd icterus were the clinical
sign present in malaria patients. Padal oedma and
CNS involvement were recoded respectively in 5%
and 4% respectively.

Table 4 shows the distribution of TLC in both
P. vivax and P. falciparum malaria. Majority of the
patients had normal TLC (72%). Reduced TLC in
18% and increased TLC in 10% of malaria patients
were observed with nearly equal distribution
in P. vivax and P. falciparum malaria. There
was an insignificant difference between TLC of
P. Falciperum and P. Vivex malaria patients.

Majority of the patients (70%) have sown either
mild (40%) or moderate degree (30%) of anemia.
Among 9% of malaria patients Hb concentration
was <7 gm%. Most of the patients (68%), showed
haematocrit level in the range of 20-35%.

In anemic patients, most commonly RBC’s were
normocytic normochromic (64.55%) followed by
microcytic hypochromic (29.11%) was seen nearly
equal in both P. falciparum and P. vivax malaria.

Table 2: Distribution according to demography

Types of parasites No. of patients Percentage (%)

P. Vivax 110 55%
P. Falciperum 90 45%
Mixed - -

Total 200 100%

Table 3: Clinical signs if malaria patients.

Demographic characters P.Vivax P.Falciperum Total

Male 62 52 114
Female 48 38 86
Total 110 920 200

Sign P. Vivax P. Falciperum Percentage (%)
Pallor 56 58 55%
Icterus 8 14 11%
Pedal Oedema 4 6 5%
Splenomegaly 26 38 32%
Hepatomegaly 18 22 20%
Hepatosplenomegaly 16 18 17%
CNS involvement 2 6 4%
Table 4: Hematological parameters

Hematological parameters P. Vivax P. Falciperum
TLC (x10°/pL) 6.44 +5.62 6.52+5.73
Neutrophil (x10%/uL) 66.7 +16.4 68.4 +15.36
Lymphocytes (x10%/uL) 262+714 25.6 + 6.69
Monocytes (x10%/uL) 6.45 +2.86 6.88 +3.12
Eosinophil (x10%/uL) 3.16 £ 0.96 2.89 +0.86
Basophil (x10°/uL) 0.88 +0.22 0.95 +0.35
RBC (x10°/pL) 4.64+£1.26 449+1.39
Haemoglobin (g/dl) 11.2+3.6 11.38 +2.6
MCV (fl) 80+9.76 81.4 +8.85
MCH (pg/cell) 258 +6.16 26.3+6.42
MCHC (g/dl) 32.1+818 32.8+9.22
RDW (%) 94+104 90.6 +9.27
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Fig. 1: Platelet count.

Fig. 1 shows that platelet counts were found less
than 1.5 lakhs/ mm3 both types of malaria patients
(71%). Further, severe thrombocytopenia (<50,000)
was recorded in 19 malaria patients.

Discussion

Malaria is one of the commonest diseases
caused due to bite of female anopheles mosquito.
Parasites of malaria invading and multiplying in
the blood cells of patient leads to various clinical
illness and pathological changes in body organs [6].
Numerous hematological alterations have been
found associated with malaria.

Results of the present study showed that
P. Vivax was more common species compare to
P. Falciperum among study population. These
findings are very similar to the findings of the
previous studies of Erhart LM et al. [3], Jadhav UM
et al. [6]. In contrast to the present study Bashawri
LAM et al. [17] found higher prevalence of P.
Falciperum compare to P. Vivax.

In India, vivax is the most common species
encountered followed by falciparum. However,
in recent years there has been an upswing in the
falciparum cases. Malaria parasites can affect any
group of human being. Eighty percent (80%) of the
malaria patients of the present study belonged to
adult groups of more than 20 year while rest 20%
malaria patients belonged to below 20 years of
age group. The mean age of the malaria patients
was 32.6 Years. These findings are in agreement
with the findings of previous studies of Farogh A
etal. [18], Piplani S et al. [19] and Muddaiah M et al.
[20]. In which they recorded higher prevalence of

Thromboori penia [ <1, 5lakh S mm3]

P.owrirae P.falmiparum

MNormalp lateletecunt[#1.5
Labh fmms]

malaria in adult especially mean age groups
between 25 and 40. Higher prevalence of malaria
in adult age groups may be due to their greater
outdoor activity as increased mobility leads to
increased exposure to infection.

Present study consisted 57% male patients in
comparison of 43% female patients. These results
are consistent with the findings of the previous
studies of Jadhav UM et al. [3], Erhart LM et al. [16]
and Bashawri LAM et al. [17]. Jadhav UM et al. [3],
Erhart LM et al. [16] and Bashawri LAM et al. [17]
recorded 41.7%, 31% and 24.1% of female patients
were suffering from malaria respectively.

In present study, Fever was the commonest
presenting symptom in 99% of the patients. Chills
and rigor was present in 64% of the patients. Nausea
and vomiting was seen in 25% of the patients.
Headache was seen in 22% of the patients while
Altered sensorium was seen in 4% of patients.

Results of the current study showed that
pallor was the most common sign present in 55%
of malaria patients followed by splenomegaly,
hepatomegaly and Icterus in 32%, 20% and 11% of
malaria patients correspondingly.

Anaemia is frequently observed in malaria
patients, especially in developing countries.
Findings of the current study suggested that
anaemia (<11.5 gm%) has been observed in 79% of
the malaria patients.

These findings are similar to the findings of the
earlier studies of Sharma Set al. [8] and Biswas R
et al. [21] as they recorded incidence of anaemia in
86.7% and 94.4% of the malaria patients respectively.
Alike, Bashawri LAM et al. 3 conducted a study in
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Saudi Arabia. Anaemia was recorded up to 59.2%
malaria patients in their study.

Results of the current study revealed that 9% of
the malaria patients were suffering from severe
anaemia (<7gm%). These findings are consistent
with the findings of the earlier study of Bashawri
LAM et al. [3] as they recorded incidence of severe
anaemia in 5.5% of malaria patietns.

In contrast to the present study, Richard MW
et al. [22] recorded anaemia was found in 15% of
malaria patient. This wide variation in anaemia
may be due to geographical location and malaria
infection has deep relation. Moreover, anaemia was
more pronouncedly recorded in malaria patients
in developing countries compare to developed
countries [8,21,22].

Increase inleucocytes counts was recorded in 10%
of the malaria patients. This increase in leucocytes
in Vivax was observed in 7.8% of the anaemia
patients while, leucocytosis in P. Falciparum was
recorded in 10.4% of malaria patients. Similar
findings leucocytosis in 7.2% of patients were
recorded Bashawri LAM et al. [3]. Alike to the
present study Sharma SK et al. [8] and Biswas R et
al. [21] observed increase of TLC up to 13.3% and
12.2% in malaria patients respectively.

Apart from this Ladhani S et al. [15] recorded
leucocytosis in 20% malaria patients with P. Vivax
posistive while, Echieverri M et al. [23] reported
leucocytosis in 5% patients of malaria with P. vivax
posistive patients.

Alteration in leucocytes is not definite in malaria
patients as various variations have been recorded
in different studies [3,15,23]. However, numerous
studies recorded various different leucocytes
count. Nonetheless, majority of studies reported
leucocytes count in normal limits in most of the
patients which is similar to the current study as
present study had recorded normal leucocytes
count in 72% of the malaria patients.

Current study showed that 18% of the malaria
patients had leucopenia. Out of 18% malaria
patients with leucopenia, 9.8% were P. Vivax
posistive while 8.2% were P. Falciperum poisistive.
These findings are in agreement with the findings
of the earlier study of Sharma SK et al. [8] as they
recorded leucopenia in 6.6% of malaria patients
with P. Falciparum posistive. Likely, Ladhani S et
al. [15] reported similar incidence of leucopenia
in 10.2% of malaria patients with P. Falciparum
positive. On the other hand, Bashawri LAM et al. [3]
and Echieverri M et al. [23] obsereved leucopenia in
13.3% and 29% of malaria patients with P. Vivax

positive.

Findings of the current and previous studies
suggest that variation in leucocytes is unpredictable
in malaria patients of either parasite. Hence an
alteration in the WBC count is not unprecedented
either for P. falciparum or P. vivax though the
quantum of changes may vary. Further, present
study recorded neutrophelia in 5% while
neutropenia in 12% of the malaria patients. These
findings are similar to the findings of the previous
study of Bashawri LAM et al. 3 as they recorded
showing neutrophelia in 8.3% and neutropenia in
11.6% of malaria patients. Further, present study
showed lymphocytosis in 8% of the malaria patients.
Likely, Biswas et al. [21] observed lymphocytosis in
8.5% of malaria patients.

Results of the present study have shown that more
than 70% of malaria patients were suffering from
thrombocytopenia. These findings are very similar
to the findings of the earlier study of Richards MW
et al. [22] as they recorded thrombocytopenia in
67% of malaria patients.

Jaundice was recorded in 11% of malaria
patients in the current study. These results
are similar to the study of Kochar D et al. [24]
as they reported 12% incidence of jaundice in
malaria patients. Majority of jaundice patients
had conjugated hyperbilirubinemia (20 out of 22);
while, two jaundice patients had unconjugated
hyperbilirubinemia [7]. These were very similar to
the earlier study of Anand AC et al. [25], as they
recorded 2.4% incidence of malarial hepatitis.

Conclusion

Findings of the current study suggest that
careful observation of haematological findings are
warranted in the malaria patient as anaemia and
thrombocytopenia of varying degree of severity
have been found in malaria patients. Further, results
of the present study showed that P. Falciparum and
P. Vivax are associated with serious complications
like severe anaemia and malarial hepatitis
without any significant difference between both
species. Hence, both P. Falciparum and P. Vivax
infections on suspicion of complication should be
further evaluated. This can be extremely helpful
for timely diagnosis and appropriate treatment
of malaria to limit the morbidity and prevent
further complications. However, more studies
on larger populations are warranted to assess the
haematological parameters in malaria.
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Abstract

Fine Needle Aspiration Cytology (FNAC) is a well known,
reliable, inexpensive tool for diagnosing many palpable swellings.
FNAC done to confirm metastatic deposits in lymph nodes has been
studied thoroughly. FNAC not only confirms but also gives clue to
the origin of primary tumor. Present study is undertaken to evaluate
cytological features of metastatic deposits in any lymph nodes and
to know the pattern of occurrence of various malignancies. Materials
and Methods: A retrospective study is done in the department of
Pathology, in a tertiary care teaching hospital. Previously diagnosed
135 cases of metastatic lymphadenopathy of patients attending various
outpatient departments from the year 2013 to 2016, with history of
malignancy or suspected metastasis to lymphnodes or cytologically
diagnosed cases of malignant lymphadenopathy are selected for the
study. Slides are retrieved from cytology section under department of
Pathology. Hematoxylin and Eosin (H&E), Papanicolaou (PAP) stain
and Leishman stained slides are examined for the cytological features
of malignancy and also for the pattern and classification of various
malignancies. Results obtained are tabulated and analysed.

Keywords: Fine Needle Aspiration Cytology; Metastasis; Lymph
nodes.

Introduction

Fine needle aspiration cytology (FNAC) is an
inexpensive and sensitive diagnostic tool for any
palpable lesions in the body. FNAC is very useful
in the diagnosis of lymph node enlargement.
It aids in distinguishing any infection and
malignancy especially in a developing country
where Tuberculosis is common. With rising rate of
malignancy, majority of lymphadenopathy inadults
are likely to be non infectious. Cytology helps in
confirmation of metastatic deposits, aids in knowing

© Red Flower Publication Pvt. Ltd.

the nature and origin of primary malignancy [1,2].
Hence, this study was undertaken to highlight
the role of FNAC in diagnosis of suspected and
unsuspected metastatic lymphadenopathy.

Materials and Methods

This was a retrospective study over a four
year period from May 2013 to 2016 done in the
department of Pathology in a tertiary care teaching
hospital. Patients with history of malignancy
or suspected metastasis to lymph nodes or
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cytologically diagnosed cases of malignant
lymphadenopathy were selected for the study.
Inadequate samples and primary lymph nodal
malignancies were excluded from the study. A
detailed history was taken and patients were
examined clinically. Palpable lymph nodes were
selected for needling. With aseptic precautions,
FNAC was performed using 22 G needle and a
disposable syringe. Material obtained were air
dried and wet fixed and stained with Leishman
stain, Papanicolaou stain and Hematoxyline &
Eosin (H&E). In cases where aspirate yielded fluid
material, fluid was centrifuged and the same above
procedure was followed.

Results

In this study, a total of 3151 FNACs were done
on patients attending out-patient departments in
a tertiary care teaching hospital. Out of which 746
were lymph node aspirates. Among this, 182 were

Table 1: Age Distribution

Age group No of cases Percentage

20- 30 7 52

30-49 27 20

50-69 70 52

70-89 29 21

>90 2 1.5

Table 2: Gender distribution

Sex No of cases Percentage

Male 98 72.6

Female 37 27.4

Table 3: Site of Lymphadenopathy

SINo Site Number Percentage
1 Cervical 104 77
2 Axillary 6 4.4
3  Supraclavicular 9 6.6
4 Submandibular 7 52
5  Inguinal 5 3.7
6  Jugulo-Digastric 2 1.5
7 Occipital 1 0.7
8  Submental 1 0.7
Table 4: Type of aspirate
SINo Aspirate No of cases Percentage
1  Haemorrhagic 37 274
2 Pus 34 252
3 Grey white material 39 28.9
4 Fluid 19 14.1
5  Mucoid 20 14.8
6  Blackish brown material 1 0.7

positive for malignancy (primary lymph nodal
malignancies) and 135 cases were of metastatic
lymphadenopathy.

The male to female ratio in this study was
2.6:1 (Table 1). Age of the patients ranged
from 24-90 years. Most common age group of
presentation was between 50-69 years. Youngest
patient was 24 year old female and presented with
supraclavicular lymphadenopathy, while oldest
patient was 90 years male with a cervical lymph
node enlargement (Table 2).

Majority (77%) of the cases presented with
cervical lymphadenopathy and least (0.007%) were
submental and occipital lymphadenopathy (Table 3).

FNAC yielded grey white material in 28.8% cases
and haemorrhagic aspirate in 27.4% (Table 4)

Most common subtype of malignancy was
squamous cell carcinoma (66.66 %) followed by poorly
/ undifferentiated carcinoma (13.33%) (Table 5).

Majority (60.7 %) had aknown primary malignancy
and the frequent site of primary malignancy being
aerodigestive tract (38.5%) (Table 6).

Table 5: Distribution showing various types of malignancies

SINo Types of malignancies No of cases Percentage

1 Squamous cell carcinoma 90 66.6
Adenocarcinoma 18 13.3
3 Poorly / Undifferentiated 18 13.3
carcinoma
Malignant Melanoma 3 22
Mucoepidermoid carcinoma 2 1.5
Unknown malignancy 4 29

Table 6: Distribution showing Known and unknown Primary
malignancy

Sl.no Sites of primary malignancy  No of cases Percentage
1  Aerodigestive 52 38.5
2 GIT 4 2.9
3  Lung 3 22
4  Liver 1 0.7
5 Breast 8 59
6  Prostate 3 22
7 Melanoma 2 15
8  Mucoepidermoid carcinoma 3 22
9  Carcinoma Penis 3 22
10  Ovary 1 0.7
11  Skin (heel and chest wall) 2 1.5

Unknown 53 39.3
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Discussion

FNAC of palpable lymph node swelling is
useful, inexpensive and simple investigation.
In contrast to primary lymphomas, metastatic
lymphadenopathy presents with clusters and
aggregates of abnormal non lymphoid cells with
absence of lymphoglandular bodies [3]. Majority
of the studies done on lymph node swellings have
revealed malignancies [4,5].

FNAC has value in disease staging and
documentation of metastatic tumours in
primary and occult tumors. Studies have
revealed that there is good correlation between
FNAC and histopathology in case of Metastatic
lymphadenopathy [6].

In the current study, patients age group
distribution varied from 20 yrs to 90yrs, majority of
the cases in 5" and 6 decade. Male to female ratio
is 2.6:1 in our study which correlates with the study
done by Wilkinson AR et al. [7]. Cervical group of
lymph nodes were frequently involved which was
similar to the study by Mehdi G et al. [8].

FNAC yielded grey white material in majority of
the cases followed by hemorrhagic aspirate. Many
cases of Squamous cell carcinoma (SCC) and those
which showed secondary infection yielded pus like
aspirate. Aspirate from metastatic Adenocarcinoma
and Mucoepidermoid carcinoma was mucoid
material. Blackish brown material was obtained
from a case of metastatic malignant melanoma.

Our study revealed SCC as the most common
metastatic tumor followed by adenocarcinoma /
poorly differentiated carcinoma and other tumours.
This finding is similar to the study done by Mehdi
G et al. [8] and Vasilj A et al. [9]. Wet and dry
smears from metastatic SCC showed moderate
to high cellularity with tumour cells arranged in
diffuse sheets, clusters, groups and scattered singly.
These cells showed pleomorphic hyperchromatic
nuclei some with nucleoli and moderate to
abundant densely eosinophilic cytoplasm [3].
Well differentiated cases showed individual
cell keratinisation and keratinous debris in the
background (Fig. 1). Cases with secondary infection
showed necrotic material and dense inflammatory
cells in the background. Some cases showed foreign
body giant cell response to keratin (Fig. 2).

Fig. 1: Tumour cells showing individual cell keratinisation and keratinous debris in the
background in a case of metastatic SCC. (H& E, 40X). Inset show Pap stain of the same tumour.

Fig. 2: Background shows necrotic material and dense inflammatory infiltrate. Inset showing
foreign body giant cell reaction to keratin in a case of metastatic SCC ( H& E, 40X).

T . -
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Similar studies by Bhagwan IN et al. [10] and
Chute DJ et al. also showed SCC as the most
common type of metastatic malignancy.

Except for two cases each in supraclavicular and
inguinal lymph nodes, all other cases of SCC were
found in the nodes of the head and neck region
(cervical, submental, jugulodigastic, preauricular
and submandibular group of lymph nodes) [8].

In the present study, poorly differentiated /
undifferentiated carcinoma is the second most
common entity showing scant cellularity (13.3%).
Mehdi G et al. [8] and Alam K et al. [12] also
showed cases of poorly differentiated carcinoma.
These cases revealed highly pleomorphic tumour
cells arranged in clusters and singly scattered with
high N/C ratio, hyperchromatic nuclei, prominent
nucleoli, moderate cytoplasm admixed with bizarre
tumour giant cells against a background of necrotic
debris and haemorrhage (Fig. 3).

F=u '
Fig. 3: Highly pleomorphic tumour cells in sheets with bizarre
tumour giant cells in metastatic poorly differentiated carcinoma
(H& E, 40X)

Fig. 4: Tumor cells arranged in acinar and three dimensional
clusters in metastatic adenocarcinoma. ( H& E, 40X) Inset shows
Leishman stain of the same.

FNAC from metastatic Adenocarcinomarevealed
moderate cellularity with cells being arranged in
acinar, papillaroid, and three dimensional clusters
[13]. Cells showed vesicular nuclei, prominent
nucleoli, moderate to abundant pale eosinophilic
to vacuolated cytoplasm (Fig. 4). Those cases which
yielded mucinous fluid showed homogenous
mucoid material in the background (Fig. 5).

In the current study, FNA from inguinal lymph
nodes showed metastatic deposits from Melanoma
which yielded brown black brown material on
aspiration. Smears showed high cellularity with
highly pleomorphic and dyscohesive tumour cells
having large nuclei, prominent 1-2 macronucleoli
along with intra and extra cellular melanin pigment
(Fig. 6). This finding was similar to the study done
by Ghartimagar et al. [14].

Present study showed 3 cases of Mucoepidermoid
carcinoma which yielded scanty mucoid fluid

)

o>

-

- - y S
Fig. 5: Pleomorphic tumour cells with mucin in the background
in metastatic adenocarcinoma. (H& E, 40X)

F

¥ &
Fig. 6: Highly pleomorphic and dyscohesive plasmacytoid cells
with prominent macronucleoli in a case of metastatic malignant
melanoma. Inset shows bizarre tumour cells. (H& E, 40X)
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mixed with hemorrhage. These smears showed
scant cellularity with an admixture of epithelial
and mucus secreting cells against a dirty mucinous
background with interspersed macrophages and
inflammatory infiltrate. Some of these epithelial
cells were intermediate cells and few others showed
squamous differentiation [15].

In our study, 60.7% of the cases showed primary
tumour, majority of them being aerodigestive tract
malignancy (63.4%) which showed SCC metastasis.
These sites were oral cavity, tonsils, pharynx, larynx
and esophagus. Second common primary tumour
was carcinoma breast. Other rare sites of primary
tumours were liver, ovary and skin. Metastatic
adenocarcinoma showed known primary sites
from Gastro Intestinal Tract, Breast, liver, prostate
and ovary.

Conclusion

In a developing country like India, FNAC is
a rapid, accurate and economical mode of tissue
diagnosis and proved to be an excellent first
line mode of investigation in case of enlarged
lymphadenopathy. FNAC helps in confirming
the origin of primary tumor and also to know the
pattern of occurrence of various malignancies.
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Abstract

Background: Breast carcinoma is one of the leading causes of
malignancy in females.Assessment of Estrogen Receptors (ER)/
Progesterone receptors (PR) and HER2/neu expression in breast
cancer is mandatory in clinicalpractice. Immunohistochemistry (IHC)
for assessing hormonal receptor status is easier, safer, and hasbetter
ability to predict response to adjuvant endocrine therapy. HER2/neu
overexpression is shown to have important prognostic and predictive
value. The best approach to the use of immunohistochemical markers
is to couple them with standard Haematoxylin & Eosin (H&E) based

Corresponding Author: histology and to use panel of markers. Objectives: To assess the ER,
Suresh KK, Professor, Department of PR & HER2/neu status and correlate with histological grade and
Pathology, JJM Medical College, Davanagere, other clinicopathological parameters. Materials and methods: Fifty
Karnataka 577004 India. cases of breast carcinoma were taken forthe study. H&E sections
E-mail: drkks275@gmail.com diagnosed as carcinoma were assessed for histological type and grade.
Received on 18.08.2018, One dedicated block from tumour, not fixed for more than 24 hours in
Accepted on 31.08.2018 10% formalin was used for ER/PR and HER2/neu receptor evaluation

by IHC. Statistical analysis was done with SPSS software, using chi-
square test. Results: A Total of 50 carcinoma breast cases were subjected
to IHC. Twenty four cases (48.0%) were of histologic grade-II, 17 cases
(34%) of grade III and nine cases (18%) were of grade I. ER, PR and
HER2/neu status correlated significantly with histological grade.
(p= 0.003). Conclusion: ER, PR & HER2/neu status correlates well with
histopathological grading. Hence, immunohistochemical analysis
should be incorporated in the routine histopathology reports and
canbe of great value in deciding the treatment protocols.

Keywords: Breast Carcinoma; Immunohistochemistry; Er; Pr; Her2/
Neu; Histopathological Grading.

Introduction life time risk of 13% [1].

Morphological  classification  of  breast
Carcinoma of the breast remains one of the  carcinomas divide these tumoursinto a number of
leading cancers in women today with an estimated  subtypes. Approximately three fourth of mammary
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carcinomaare invasive ductal or lobular type.
Within these, and also among othermorphologic
categories, tumours display marked heterogeneity
in many of theirbiologic properties. One is the
expression of steroid receptors in concert withthe
oncogene ErbB2/Human epidermal growth factor
receptors 2 (HER2). This has important clinical
implications, such as selection of patients for
endocrine therapy [2,3].

A large number of studies have correlated
the presence or absence of tumour ER or PR
with ultimate clinical outcomes. In addition to
pathological grade and stage, we set out to evaluate
tumour ER/PR status and HER2/neu expression
by IHC as a prognostic and predictive factors in
breast carcinoma [1].

Materials and Methods

A prospective study was conducted in a period
of two years from June 2011 to May 2013, in
theDepartment of Pathology, JJM Medical college,
Davangere which included histologically proved
carcinoma of breast (N = 50 cases) and excluded
benign lesions of the breast and post chemotherapy
biopsy specimens. Clinical details like age, sex, size
of the tumor and lymphnode status were obtained
from case sheets.

The specimens were thoroughly examined and
clinical details were analysed. The specimen sent
in formalin was sliced at one cm interval and
fixedimmediately in 10% Neutral Buffer Formalin
(NBF). One dedicated block from the tumor not
fixed formore than 24 hours in formalin was used
for IHC. Four p thickness sectionswere cut and
taken on Poly-L-Lysine coated slides and stained
for evaluating ER, PR receptors and HER2/neu
expression. And also sections were routinely stained
with H & E and histological grading of tumour
was done on H & E stained sections according to
Modified Bloom - Richardson grading [4].

Procedure followed for IHC staining is
according to guidelines given in Biogenex manual.
Immunohistochemical stained sections were
observed under lightmicroscopy and ER/PR
nuclear staining was scored according to Allred
scoremethod [5]. Allred score >2 was taken as
positive for ER & PR. And HER2 membrane
staining was interpreted according to ASCO/CAP
guidelines [5]. Score 0, 1+ was taken as negative,
2+ as equivocal and 3+ as positive.

Statistical Analysis: Statistical analysis was done
using spss software version 17. The relationship

between clinicopathological parameters, IHC sub
types and histopathological grading was done
using chi-square test.

Results

Study design

An observational clinicopathological correlation
study of 50 breast Cancer cases was undertaken to
detect ER/PR and HER2/neu status by IHC and
their correlation with histopathological grading
ofbreast cancers and with clinical detailslike age,
sex, size of the tumor and lymphnode status.

The age ranged from 15-69 years, the mean age
being 45 years. Majority of the cases were in the
age group of 31-50 years. Forty nine cases (98%)
were of female patients and one case (2%) was of a
65 year old man.

The size of the tumour measured between 2.0-5.0
cmsin 38 cases (76%), followed by >5cms in nine
cases (18%) and <2cms in two cases (4%). One was
trucut biopsy measuring 1.5 cms in length.

Twenty four cases (48.0%) were of histologic
grade-II followed by 17 cases (34%) and nine cases
(18%) of histologic grade III and I respectively.

Out of 50 cases the predominant histological
subtype was Infiltrating ductal carcinoma
(IDC-NOS) accounting for 37 cases (74%), followed
by four cases (8%) of medullary carcinoma, three
cases (6%) of invasive lobular carcinoma (ILC),
two cases (4%) of invasive micropapillary carcinoma
and one case (2%) each of intracystic papillary
carcinoma, IDC with papillary mucinous type,
metaplastic carcinoma and secretory carcinoma.

Twenty four cases (48%) had nodal metastasis,
five (10%) were negative for tumor deposits and in 21
cases (42%) nodes were not available for examination.

Immunohistochemical Profile

Twenty five (50%) cases expressed ER, 23(46%)
cases expressed PR and 11(22%) cases expressed
HER2/neu and two cases showed equivocal staining
for HER2/neu which needs further evaluation by
FISH.

Out of 50 cases, 19 (38%) were triple negative,
16(32%) were ER/PR+ HER-2-, six (12%) were ER/
PR- HER-2+, five (10%) were triple positive, two
cases (4%) were ER+/PR-HER2- and two cases
(4%) were ER/PR+ HER2 equivocal.

In the present study, of 16 ER/PR+ HER-
12 tumors ( 31.5%) measured 2 to 5 cms. Of the
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19 triple negative tumours, 14 (36.8%) measured
between 2 & 5 cms and five (55.6%) measured
>5 cms. Eight cases of triple negative tumours
followed by seven cases of ER/PR+ HER2-, four
cases of ER/PR- HER2+ and three cases of triple
positive tumors showed tumor deposits. Majority
of the triple negative tumors (58.8 %) belonged to
histological Grade 3. All ER/PR+ HER2- tumors
belonged to histological grade 1 (66.7%) and grade
2 (41.6%). None of the grade 3 tumours were ER/
PR+ HER2-. ER+, PR-, HER2- was seen in two cases
which included one case of IDC papillary mucinous
type of grade 2 and one case of IDC(NOS) of grade
3 with LN metastasis. Two cases showed ER/PR+
and HER?2 equivocal which belonged to IDC (NOS)
type of grade 1 and 2. (Table 1).

Discussion

Breastcancerisaheterogeneousdiseasecomposed
of growing number of recognized biological
subtypes. Prognostic indicators based on currently
available clinical and histopathologic variables
such as tumor size, tumor grade, lymph node status
and hormone receptor status already exist and

are used to predict a patient’s clinical outcome in
certain situations [6]. It is well known that ER, PR
and HER-2 represent the most acceptable factors
for predicting prognosis, response or resistance to
treatment and the potential use of newer drugs [7].
Assessment of ER/PR and HER?2 in breast cancer is
mandatory in clinical practice [8].

Endocrine therapy (tamoxifen) is recommended
for tumors expressing ER/PR. Patients with breast
carcinoma overexpressing HER-2 do not respond to
tamoxifen therapy. Recently anti HER-2 antibodies
(Herceptin) have been shown to be effective against
HER-2 overexpressing breast carcinomas.

So we undertook this study to evaluate for
estrogen and progesterone receptors and her2/
neu expression in various types of carcinoma
breast cases and to correlate them with tumor type,
histological grade and lymphnode status.

Frequency of immunohistochemical subtypes
observed was consistent with the observation made
by Satti MB et al. [8] Apart from these subtypes
we also got two cases of ER+, PR-, HER2- which
included one case of IDC papillary mucinous type
of grade 2 and one case of IDC (NOS) of grade 3
with LN metastasis. Two cases showed ER/PR+

Table 1: Clinicopathological correlation with immunohistochemical subtypes

ER/PR + & HER2/ ER/PR + & HER?/ ER/PR- & HER?/ ER/PR - & HER2/

Clinical variables neu-(n=16) neu+(n=5) neu-(n=19) neu+(n=6) p value
Age in Yrs 26-69 30-67 15-67 34-55

Tumor Size (cms)

<2 2 (100%) 0 0 0 0.585
* 25 12 (31.5%) 3(7.8%) 14 (36.8%) 5(13.2%)

*>5 2(222%) 1(11.1%) 5 (55.6%) 1(11.1%)

Histological subtype

* IDC (NOS) 15(40.5%) 4 (10.8%) 11 (29.7%) 4 (10.8%) 0.053
* Medullary carcinoma 0 0 4 (100%) 0

* ILC 0 1(33.3%) 2 (66.7%) 0

* Invasive micropapillary carcinoma 0 0 0 2 (100%)

* Intracystic Papillary Carcinoma 1 (100%) 0 0 0

¢ IDC with Papillary mucinous type 0 0 0 0

* Secretory carcinoma 0 0 1(100%) 0

* Metaplastic carcinoma 0 0 1 (100%) 0

Histologic Grade

* Grade I 6(66.7%) 1(11.1%) 1(11.1%) 0 0.003
* Grade II 10(41.6%) 3(12.5%) 8(33.3%) 1(4.2%)

* Grade III 0 1(5.9%) 10 (58.8%) 5(29.4%)

Lymphnode status

* Positive 7 (29.1%) 3 (12.5%) 8(33.3%) 4(16.6%) 0.937
* Negative 2(40%) 1(20%) 2(40%) 0

* Not available 7 (33.3%) 1(4.7%) 9 (42.9%) 2(9.5%)
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and HER?2 equivocal which belonged to IDC (NOS)
type of grade land 2. (Table 2)

In the present study, triple negative cases were
more accounting for 38% when compared to other
studies. Special variants like medullary carcinoma
(8%), secretory carcinoma (2%) and metaplastic
carcinoma (2%) which showed triple negativity,
were included in our study. Of the 19 Triple
Negative Breast Carcinomas (TNBCs), 13 cases
were below the age of 50 years which is a risk factor
for TNBC [2]. Ten cases showed histological grade
3 with necrosis which could be Basal like breast
carcinomas (BLBCs) and belonged to triple negative
immunohistochemical subtype. Among 2 cases of
ILCs, one case had bilateral presentation at the age
of 15 with family history of breast carcinoma and
may be of BRCA mutation related breast cancer.
TNBC/BLBC phenotype is particularly associated
with BRCA1 mutation [9]. These TNBCs further
need to be evaluated for basal like expression of
basal cytokeratin such as CK5/6 and CK17.

Satti MB et al. [8], Ayadi L et al. [7] and other
studies in literature demonstrated high ER, PR
positivity with IDC (NOS), ILC and mucinous
carcinomas. In the present study also similar
observation was made. IDC papillary mucinous
type showed ER+ PR-. In the study done by Satti
et al, secretory carcinoma was positive for ER and

Table 2: Inmunohistochemical subtypes

PR but in our study it showed triple negativity
with false positive staining of secretions for ER.
Although a few cases have been reported that were
positive for a hormone receptor, either ERor PR,
secretory breast carcinomas usually stain negative
for ER, PR and ERBB2 (formerly HER2/neu) (triple-
negativebreast carcinoma) [10].

In our study one case of intracystic papillary
carcinoma (IPC) was positive for both ER and
PR and negative for HER2. In the study done
by Wynveen et al, all IPCs (40 of 40; 100%) and
associated Invasive carcinoma (IC) were strongly
and diffusely ER positive and most (37 of 40; 93%)
were also PR positive. All tumors were HER2
negative (score 0/1+) [11].

In the study conducted by Pettinato G. et al.[12]
on 62 Invasive micropapillary carcinomas,18
tumors were estrogen receptor-positive (32%); 11
were progesterone receptor-positive (20%); HER2/
neu was overexpressed in 53 (95%). In our study
we had 2 cases of the same histologic type and both
showed ER/PR - (0%) and HER2 + (100%).

In the present study 4 cases of medullary
carcinoma and one case of metaplastic carcinoma
were triple negative and the findings were in
consistent with the study done by Satti MB et al [8]
and Ayadi L et al. [7] (Table 3).

Immunohistochemical subtypes Satti MB et al®(%) Onitilo AA etal? (%) Huang] Hetal" (%) Present study (%)
ER/PR+, HER2- 53 68.9 66.4 32
ER/PR+, HER2+ 11 10.2 30.9 10
ER/PR-, HER2- 24 134 13.8 38
ER/PR-, HER2+ 12 7.5 45.6 12
ER+/PR-HER2- - - - 04
ER+/PR+,HER2 equivocal - - - 04
Table 3: Comparison of ER, PR and HER-2, status in varioustypes of carcinoma breast
Histologic subtypes Satti MB et al® (%) Ayadi L et al® (%) Present study (%)
ER PR  HER2 ER PR HER2 ER PR HER2
IDC (NOS) 63 63 25 61.1 53.8 16.8 59.5 56.8 21.6
Medullary carcinoma 0 0 0 0 0 0 0 0 0
Invasive Lobular Carcinoma 100 100 2 50 50 16.7 333 333 33.3
Invasive micropapillary Carcinoma - - - - - - 0 0 100
IntracysticPapillary Carcinoma - - - - - - 100 100 0
IDC with Papillary mucinous type - - - - - - 100 0 0
Metaplastic carcinoma 0 0 0 - - - 0 0 0
Secretory carcinoma 100 100 0 - - - 0 0 0
Mucoid carcinoma 83 83 0 60 60 0 - - -
Apocrine carcinoma 0 0 0 - - - - - -
Pleomorphic lobular 100 100 0 - - - - - -
Endocrine carcinoma - - - 66.7 33.3 33.3 - - -
OncocyticCarcinoma - - - 0 0 100 - - -
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Table 4: Correlation of ER,PR and HER-2 status in various types of carcinoma breastwith clinicopathological data
Clinicopathological Ayadi L et al® Present study
data ER+% Pvalue PR+% Pvalue HER2+(%) pvalue ER+% Pvalue PR+% Pvalue HER2+(%) p value
Age (years)
<50 47.5 0.002 53.8 0.76 213 0.28 52.8 0.529 50 0.363 222 0.791
>50 72 51.4 14.7 429 35.7 214
Tumour size (cms)
<5 62.7 0.129 53.4 0.72 15.3 0.104 53.7 0.269 48.8 0.400 22.0 0.890
>5 48.6 50 27 33.3 33.3 222
Histologic type
Infiltrating ductal 61.1 0.31 53.8 0.47 16.8 0.33 59.5 0.072 56.8 0.028 21.6 0.890
Infiltrating lobular 50 458 25 33.3 33.3 33.3
Others 20.0 10.0 20.0
Lymph node
Positive 60 0.88 54.7 0.66 36.9 0.000 50 0.884 458 0.787 29.2 0.713
Negative 58.9 51.1 44 60 60.0 20.0
Tumour grade
Grade 1-2 72.2 0.000 61.4 0.000 14.8 0.072 69.7 0.000 66.7 0.000 15.2 0.180
Grade 3 22.5 27.5 27.5 11.8 5.9 35.3
Table 5: Comparison of Immunohistochemical subtypes with Histologic grading

Immunohistochemical Subtypes(%) Onitilo AA etal 2 Present study

Histologic Grades Histologic Grades

GradeI GradelIl  GradelIll P value GradeI  GradelIl GradelIl P value

ER/PR+, HER2- 28.9 449 21.5 <0.001 37.5 62.5 0 0.003
ER/PR+, HER2+ 6.0 414 49.1 20 60 20
ER/PR-, HER2- 4.0 125 76.3 53 421 52.6
ER/PR-, HER2+ 1.2 20.0 77.7 0 16.7 83.3

In the present study, ER + tumors were more
in the age group of < 50 years. Whereas in the
study done by Ayadi et al. [7], ER + tumours were
more in the age group > 50 years and Satti MB et
al. [8] had similar proportion of ER + cases above
and below the age group of 50 years. PR + tumors
were more in the age group of < 50 years which
was similar to the observation made by Ayadi
L et al. [7]. A negative correlation between ER,
PR expression and histological grade was noted
(p=0.000). No association was found between ER,
PR expression and tumor size, histologic type and
lymphnode involvement which was similar to the
observation made by Ayadi L et al. [7] (Table 4).

In the present study, HER2/neu overexpression
was seen in 35.3% of histological grade 3 carcinomas

and 15.2% cases of histological grade 1 and 2.
Similar observation was made by Ayadi et al. [7]
and Huang H]J et al. [13]. There was no correlation
between HER?2 status and tumor size, histological
type, lymph node status and age at diagnosis in
the present study and correlated with the study
done by Ayadi et al. [7] except that a significant
correlation between lymph node status and HER2
overexpression was observed by Ayadi et al
(Table 4).

In the present study, we observed a
good correlation between tumor grade and
immunohistochemical subtypes which was similar
to the study done by Onitilo AA et al. [14]. HER2+
and basal like subtypes were associated with poorly
differentiated tumors (p=0.003) (Table 5).

Fig.1:IDC Grade 1 - ER/PR Positive

Fig. 2:IDC Grade 2 - ER/PR positive
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Fig. 3: IDC Grade 3 - Negative for ER/PR( Adjacent Normal
Gland Positive for ER/PR)

Fig. 4: IDC Grade 3 - Her2/neu Positive

Conclusion

In this study an attempt was made to understand
the correlation of ER, PR & HER-2 status with
histopathological grading and clinicopathological
parameters.

In conclusion, ER, PR and HER-2 status correlates
well with histopathological grading. Higher the
tumor grade, the more likely that ductal carcinoma
will be Her2 + and ER /PR negative or triple negative.

Hence, we support IHC classification as a clinical
toolas ER/PR and Her?2 testing is widely available at
areasonable cost, is a clinically-used,therapeutically
informative classification of breast cancer based on
immunophenotype / biologic phenotypes, and is
prognostic as well as somewhat predictive. Follow
up study of these patients is needed to assess the
prognostic significance.

Fig. 6: DCIS Component Positive for ER and PR.
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Abstract

Aims and Objectives: 1. To know different parameters leading to
megaloblastic anaemia and its diagnostic approach. 2. To know the
incedence with reference to age and sex. Materials and Methods: This
was a institute based retrospective study. The study period was for
1 year. In total 25 cases were scrutinised. Results: In total 25 children
with megaloblastic anemia in period of one year were studied.
The patients from age group from 6 months to 12 years were included
in the study. All patients had diagnosed megaloblastic anaemia.
Conclusion: Megaloblastic anemia is one of the common causes of
undiagnosed anemia in the above mentioned age group, mostly due
to faulty weaninf and food habits. It has a treatment easily available,
simple and easily affordable. But if not treated, it causes morbidity due

to anaemia as well as due to neurological manifestations.

Keywords: Megaloblastic Anemia; CNS Involvement; Pancytopenia.

Introduction

Megaloblastic anemias are a group of disorders
featured by release of defective erythrocytes
in circulation due failure of normal process
of erythrocyte development in bone marrow.
The cause is usually deficiency of either B12 or folic
acid. Also megaloblastic anemia may occur due to
inherited or acquired abnormalities affecting the
metabolism of the vitamins.

The defective DNA synthesis may not be
related to the deficiencies like B12 or folic acid.
Macrocytosis may be found in adults who have
a routine complete blood count. In up to 60% of
cases, macrocytosis is not associated with anemia.
But an isolated macrocytosis should always be
investigated. Early deficiency of B12 or folic

© Red Flower Publication Pvt. Ltd.

acid presents as macrocytosis without anaemia.
This is beacause of macrocytosis preceding the
development of anemia. The average Indian
vegetarian diet is almost always deficient in B12
and folic acid [1].

The faulty weaning practices in infants after
6 months of age leads to nutritional anaemis. Early
weaning starting at 4 months go age can lead to
malnutrition, developmental delay and affects normal
neurological and cognitive development in infants.

Material and Methods

An institute based retrospective analysis of case
records of all patients admitted and diagnosed as
megaloblastic anemia was done. The patients with
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a diagnosed aplastic anaemia were not included in
the study. The study period is for 1-year and all the
patients admitted from the age group of 6 months
to 12 years were included in the study. The data
were collected, and multivariate analysis was done
to determine the correlation between symptoms,
signs, and hematological investigations.

Results

25 children with megaloblastic anemia in the
above said period were studied. There was a
bimodal distribution with 66.6% of patients being
between 6 months and 3 years and 33% being in
the age group of 10-12 years. Megaloblastic anemia
was found to be more in female patients. Female to
male ratio being 1.6:1. The most common clinical

Table 1:
Sr. No Symptoms Percentages
1. Pallor 100
2. Fatigue 80
3. Neurological 4.5
4. Jaundice 3.9
5. Bleeding manifestation 1.8
6. Recurrent fever 23
7. Weight loss 15
Table 2:
Sr. No. Signs Percentages
1. Wasting/ failure to thrive 85
2. Pallor 100
3. Skin hyperpigmentation 98
4. Hepatomegaly 11.4
5. Neurological signs 4.5
6. Splenomegaly 2.7
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Fig. 1: Smear showing macrocytes with some normocytes

features presenting in almost all cases were pallor,
fatigue, and CNS involvement. The frequency of
symptoms and signs are as listed in [Table 1] and
[Table 2] respectively. Severe anaemia is found with
hemoglobin <7g% in15 patients(60%). Macrocytosis
was found in 84.2% of peripheral smears (Figure 1)
and bone marrow confirmed megaloblastic anemia
in 93.6%. Vitamin B |, assay that was done in eight
patients showed low levels (<100 pg/mL), where
B12 levels less than 200pg/ml is considered as
deficiency. Normal rnge of B12 is 200-900pg/ml
varying according age and gender. Anaemia was
resolved in total 10 patients who followed up i.e.
40% showed resolution. The mean time taken for
resolution of anemia was 52. 1 days considering a
good compliance with treatment. The neurological
signs were also resolved in 7 patients after the
treatment.
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Fig. 3a and 3 b:
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Fig. 4: Giant metamyelocytes.

Discussion

Megaloblastic anemia is a myeloid metaplasia
with abnormal immature blood cells in the
spleen and liver, associated with myelofibrosis.
But the actual bone marroe studies shows a
disorder limited to erythroid cell line, erythroid
hyperplasia being a main feature.Rarely, the
megaloblastic features in bone marrow studies
can be misinterprited with leukaemias due to the
immature appearance of megaloblastic nuclei
and occasionally intense myeloid proliferation
in the marrow. The morphologic hallmark is
nuclear-cytoplasmic dissociation, which is mostly
appreciated in precursor cells in the bone marrow
aspirate.

There are different causes for the deficiency of
both Vitamin B,, and folate including the

* Parasitic infections like Diphyllobothrium
latum,

¢ Alcohol intake
* Vegetarian diet,

* Drugs like oral
anticonvulsants.

contraceptives and

e In cases with reduced or absence of
hydrochloric acis secretion and loss of pepsin
secretion,

Vitamin B,, is not directly secreted in intestines
from proteins in food. While patients with
gastrectomy and pernicious anemia, intrinsic factor
is not present for transporting in the ileum. The only
dietary sources of Vitamin B,, are non vegeterian
foods such as kidney, liver, heart, muscle meats,
fish, eggs, cheese and milk. Folic acid is present in
vegeterian foods but B,, is eficient in all vegeterian
food. Vegetarians are more prone for megaloblastic
anemia as compared to that of nonvegetarians.

Vitamin B, is synthesized in the human large
bowel by microorganisms. Still humans are
deficient and completely depend on dietary sources
because it is not absorbed at the site of synthesis.

The peripheral smears in megaloblastic anaemia
patients shows:

* Nutrophil granulocytes may  show
multisegmentes nuclei. The explanation for
the multisegmented nuclei is the decreased
production and a compensatory prolonged
lifespan for circulating neutrophils, which
increase numbers of nuclear segments
with age. Neutrophils with characteristic
hypersegmented nuclei appear in the blood
early in the course, but they do not arise
directly from the giant metamyelocytes
Figure 4.

* Aniocytosis (increased variation in RBC size)
and poikilocytosis (abnormally shaped RBCs).

Indian Journal of Pathology: Research and Practice / Volume 7 Number 9 / September 2018
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* Macrocytes (larger than normal RBCs) are
present.

*  Ovalocytes (oval-shaped RBCs) are present.

* Howell-Jolly bodies (chromosomal remnant)
also present.

Megaloblastic nuclei are larger than normoblastic
nuclei. The chromatin appears abnormally
dispersed. The retarded condensation is cause
for dispered chromatin. Figure (2). Giant band
forms and metamyelocytes Figure 3a and 3b with
unusually large and often mishappen nuclei along
with mitotic activity are typically seen. Perl’s stain,
which is used for detection of iron, was also done.
And it was positive for iron Figure 3b.

Bone marrow aspiration smear showing
megaloblasts with uncondensed chromatin and
royal blue cytoplasm. Macrocytosis associated with
a megaloblastic marrow is usually accompanied
by anemia due to fault in normal process of
erythropoiesis. The bone marrow is hypercellular,
showing evidence of abnormal proliferation and
maturation of multiple myeloid cell lines. It affects
the erythroid series in early changes.

(@) bone marrow aspiration smears showing
megaloblasts, mitotic figures metamyelocytes.
(b) Smears showing positive for Perl’s stain

The common feature of all megaloblastic anemias
is a defect in DNA synthesis that affects rapidly
dividing cells in the bone marrow and other tissues.
Many patients with out any clinical manifestations
are detected through the finding of a raised mean
corpuscular volume on a routine blood count. The
routine blood counts shows a pancytopenia with
derranged blood indices.

Coming to the symptoms of megaloblastic
anaemia, annorexia certainly a prominent feature
associated with weight loss and generalised
weakness. Other symptoms include glossitis,
angular cheilosis, low grade fever in the more
severely anemic patients, raised direct billirubin
i.e. unconjugated jaundice and melanin skin
hyperpigmentation is is a reversible skin change,
diarrhea or constipation. Patients also present with
headache and giddiness with black out episodes.

Severe thrombocytopenia, occasionly, can lead
to bruising. The patients with anaemia associated
with low leucocyte count are more prone for
infections. Most commonly affecting the respiratory
or urinary tracts.

The progression of megaloblastic anaemia further
manifests with leucopenia and thrombocytopenia.
These can be severe in advanced cases but are

not common when anemia is mild. Some studies
conclude that 40% of normal Indian subjects with
normal hemograms were cobalamin deficient [2].
This is due to the unbalanced diet in Indian society
not including sufficient sources of B12 in daily diet.
Also due to faulty cooking methods.

The onset of megaloblastic anemia is usually
insidious with typical anemic symptoms of lethargy,
weakness, and varied degree of pallor. Dyspeptic
symptoms like diarhea, constipation, indigestion or
nausea with vomitting are common. Glossitis with a
beefy red tongue or more commonly a smooth pale
tongue is characteristic feature for megaloblastic
anaemia. Loss of weight and loss of appetite are
common complaints. The infants and children
with megaloblastic anaemia present with loss of
appetite, failure to thrive, irritability, severe pallor,
icterus and easy fatigaubility. The infants who are
breast fed with mothr strictly taking vegetarian
diet are more prone for developing megaloblastic
anaemia as various studies suggests.

There is decreased secretion of intrinsic factor and
hydrochloric acid undering cause being atrophy of
the gastric parietal cells. Bouts of diarrhea may be
theresult of epithelial changes in the gastrointestinal
tract. In antenatal period supplementing the folic
acid aloneis also harmful. The folic acid always to be
given along with cobalamine. Supplementing folate
alone when there is occult cobalamin deficiency, it
may precipitate neurological complications [3].

The megaloblastic anaemia is common in children
who are breast fed for longer time. The infants in
whom weaning has not been initiated at proper
time and not with proper diet are more prone
for cobalamine and folate deficiency. Neurologic
disturbances occur only in cobalamin deficiency,
not in folic acid deficiency. The neurological
signs like muscle weakness, dementia, peripheral
neuropathy are the most serious and dangerous
clinical signs because neurological damage may be
permanent if the deficiency is not treated promptly.
Megaloblastic anaemia, as the studies shows, is a
severe form of anaemia as the neurological damage
is usually permanent if left untreated.

Table 3:
Sr. No Investigations Mean

1. Hemoglobin 58+/-25
2. MCV 96+/-10.5
3. MCH 34.04+/-4.5
4. Corrected reticulocyte counts 1.5+/-2.3
5. Leucocyte counts 5,600+ /-2800
6. Neutrophil counts 1190+/-900
7. Platelet counts 90,000+/- 40,000
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Conclusion

To conclude megaloblastic anemia is one of
the common causes of undiagnosed anemia. The
treatment is simple and easily affordable. If not
treated, it can cause morbidity both because of
anemia and attendant neurological involvement.
The ost common manifestations in megaloblastic
anemia include triad of pallor, hyperpigmented
skin, and neurological involvement. Neutropenia is
a common related finding in megaloblastic anemia.
It can also be accompanying with leucopenia in
a small number of patients. A correct diagnosis
and prompt therapy is important in managing the
megaloblastic anaemia. It gives a complete and a
momentous recovery.
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