DOI: 10.7860/JCDR/2016/17359.7422

[ Pathology Section ]

Original Article

Role of Cell Block in Guided FNAC
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ABSTRACT

Introduction: Fine Needle Aspiration (FNA) of space occupying
lesions in superficial or deep anatomic sites is an increasingly
common procedure, providing rapid and safe diagnosis.
However, sometimes FNA does not yield sufficient information for
a precise diagnosis and the risk of false negatives and indeter-
minate diagnosis is always present. Therefore, we attempted to
obtain additional information via the preparation of Cell Block
(CB) from the residual material of aspirates and thus enhance the
diagnostic accuracy.

Aim: This study was carried out to evaluate the role of CB as
a useful adjunct to smears for establishing a more definitive
cytopathologic diagnosis and for its utility in special staining
and Immuno-histochemistry (IHC).

Materials and Methods: A total of 66 cases of image-guided
FNA of abdominal masses were studied. In addition to the
routine smears, CBs were prepared from the residual tissues
for all possible cases and its diagnostic efficacy was analysed.
Further, the use of CBs for special staining and IHC was also
established.
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INTRODUCTION

Fine Needle Aspiration (FNA) is a cost-effective, rapid and safe
diagnostic procedure for the initial evaluation of the patient.
Aspiration performed under image guidance can provide the
desired material from the representative site. In addition to the
routine smears, preparation of cell block (CB) can further aid in the
cytopathological diagnosis [1]. Large amount of material remains
in the needle hub after preparation of smears and this is generally
discarded. The material that remains in the needle hub can be
used in CB preparation, thus, increasing the sensitivity of diagnosis
[2]. The CB provides high cellularity, better architectural patterns,
morphological features and an additional yield of malignant
cells, and thereby, increasing the sensitivity of the cytodiagnosis
when compared with the FNA smears [3]. CB is also useful for
categorization of tumour, that otherwise may not be possible from
smears [4].

CB also ensures storage and optimal preservation of histochemical
and immunocytochemical properties [4].

Thus, FNA and CB together can have a major impact on the
patient management and in many cases, avoid diagnostic surgical
procedure or expedite the planning for therapy.

MATERIALS AND METHODS

Our study included all cases of abdominal masses subjected
to image-guided FNA during the period from June 2007 to May
2009 in the Cytopathology Department. Cases in which FNA was
not under guidance, non-abdominal masses or with inadequate
material were not included in the study.

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): ECO1-EC05

Results: This study included a total of 66 patients with ab-
dominal masses who were referred for guided FNA cytology.
Out of these cases, adequate material was obtained on FNAC
in 64 cases (96.96%) and on CB in 45 cases (68.18%) and the
diagnosis was provided. There was a good agreement between
the FNA smear diagnosis and CB diagnosis. The histopathology
of CB sections further helped in precise final cytopathological
diagnosis. Two FNA smears were unsatisfactory for evaluation
and hence the diagnosis was done on CB sections alone.
With FNA cytology and CB in combination, a cytopathological
diagnosis was given for all the 66 cases. The sensitivity of FNA
in comparison to the histopathology of CB was 91.6% and
specificity was 88.8%. The diagnostic accuracy was 62% and
the discordance was 6%.

Conclusions: CB in addition to the routine FNA is a simple,

reliable and cost-effective technique that further contributes to
the final cytopathological diagnosis.

Cytodiagnosis, Diagnostic accuracy, Fine needle aspiration cytology

The patients were explained about the simple procedure of FNA
and a written consent was taken.

After ruling out bleeding diathesis, FNA was performed and
a minimum of 4 smears were prepared for routine stains like
Haematoxylin and Eosin (H&E), Papanicolaou stain (PAP), and May-
Grunwald Giemsa stain (MGG). The rest of the material present in
the needle hub was submitted in CB solution. The CB solution was
prepared in accordance with Nathan alcohol formalin substitute
but with few modifications. Nathan et al., used 9 parts of 100%
ethanol with 1 part of 40% formaldehyde [4]. The CB solutions
were prepared by mixing equal quantity of 100% ethanol and
10% formaldehyde. A minimum of 2 hours were given for fixation.
Later, the sample was centrifuged at 3,000 rpm for 2-3 min. The
supernatant was discarded. 2-3 ml of 10% formalin was added
to the pellet and submitted for histopathological processing. As
we obtained satisfactory results with this method, the same was
applied for the study. In difficult cases and where the patient was
willing, IHC was performed on CB sections. These sections were
de-paraffinized and subjected to IHC. The sections were treated
appropriately with blocking reagents to prevent background
staining. IHC markers were selected as per the test requirements
and reports.

The cytological smears were categorized as neoplastic and non-
neoplastic. The neoplastic lesions were further classified into
benign/tumour-like and malignant lesions. The histopathological
features of the corresponding CB sections were also studied
simultaneously. Additionally, special stains and IHC were done on
cell block sections. The FNA diagnoses were then compared with
the histopathology of CB sections.
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STATISTICAL ANALYSIS Cytopathological diagnosis No of cases
The data was analysed by using Epi info 07 software and Paraspinous mass | Small round cell tumour 1
Diagnostic accuracy testing was done by sensitivity, specificity, lesions Metastatic adenocarcinoma 1
positive predictive value and negative predictive value. Chondroma 1
Embryonal CA 1
RESULTS :
. . Granulomatous lesion 1
All smears and corresponding CB were studied and a —
. . ) Non specific infection 1
cytopathological diagnosis was made. .
) ) ) ) Retroperitoneal Small round cell tumour 3
The present study included 66 patients with abdominal masses masses Lymphoma ]
referred for guided FNA cytology. The distribution of abdominal . .
k . . X Metastatic Adenocarcinoma 1
mass is shown in the [Table/Fig-1]. Out of the total 66 patients, :
. ) Spindle cell neoplasm 1
41 were males and 25 were females with a male to female ratio < wo—" E——— ]
. . Ianey cytological enal cell carcinoma
of 1.6:1. The youngest patient was a 10-month-old female child diagngsis 9
. . Renal cell carcinoma 1
and the oldest patient was 82-year-old. The maximum numbers of .
patients were in the age group of 5" and 6" decade accounting Renal cel carcinoma !
to 25% each. Wilm’s tumour 1
. ) , . . Hypogastrium Lymphoproliferative disorder 1
Majority ~ of the patients presented with complaints of pain oytological diagnosis [ iorastatio ad , ]
. . etastatic aadenocarcinoma
abdomen (38%) followed by abdomen distension (17%), fever - -
o/ i ) Ovary cytological Mucinous cystadenoma ovary 1
(12%) in decreasing order of frequency. diagnosis
9 Malignant ovarian tumour 1
Site No of cases % of cases Panlcrgas cytological | Granulomatous lesion 1
analysis
Liver 38 57.5% Pseudocyst L
Paraspinous 06 9.09% é;jt?lzzlii?ggalysis Pheochromocytoma 2
Retroperitoneum 06 9.09% neuroblastoma 1
Renal 04 6.06% Small round cell tumour 1
Adrenal 04 6.06% Right iliac fossa Inflammatory lesion 1
Hypogastrium 02 3.03% Left hypochondrium | GIST 1
Ovary 02 3.03% [Table/Fig-3]: Distribution of cases of non-liver origin.
Pancreas 02 3.03% . . . .
2 The relation of FNA diagnosis to the histopathology of CB was
. . o) . .
Right lliac fossa o 1.51% also analysed as shown in [Table/Fig-4,5].
Left hypochondrium 01 1.51%
[Table/Fig-1]: Distribution of cases based on site of origin of abdominal mass. Cell block
. . o FNA Neoplastic Non neoplastic Total
In our study, maximum number of cases were of liver origin. We Nooplastic 38 (True posiive) 1 (False positve) )
had 38 cases of which all the FNA's showed material while only ~ - 2 e ) Py ) »
. . 0N neoplastic alse negative, rue negative,
27 cases had adequate material on CB. With both FNA and P el el
CB, cytopathological diagnosis was given out of which 31 were 2@ : 6 . 45
neoplastic, 3 were tumour-like and 4 were non-neoplastic as Ik Fala SlUlINat kel eSS
shown in the [Table/Fig-2]. Among the 31 neoplastic lesions, 20 ; : : :
. . Site No of cases | Cytological diagnosis
were diagnosed as Hepatocellular carcinoma (HCC) and 11 cases T - v w -
were diagnosed as metastatic deposits to the liver. ver epatocellular carcinoma
. . ) . 1 Metastatic carcinoma liver
In non-neoplastic lesions of the liver, two cases were of hydatid Paraspinous ] Round cel tumour [Table/Fig-6]
. . \ raspinou u umour ig-
cyst. A 5 ml of straw colour fluid (5 ml) was aspirated with the CB - -
oo . . 1 Metastatic adenocarcinoma
exhibiting hyaline laminated membrane. Three cases were reported
as tumour-like lesions which included diffuse parenchymal disease, ! Chordoma
large cell dysplasia and regenerative nodule. Two cases of liver ! Embryonal carcinoma
abscess were reported. Retroperitoneum 1 Lymphoma (Paraaortic LN)
3 Round cell tumour
Lesions Type Total 1 Metastatic adenocarcinoma (paraaortic LN)
Hepatocellular Carcinoma 20 1 Spindle cell lesion [Table/Fig-7]
Malignant Lesions H " 1 Lymoh
Metastatic Lesions 11 yPOgastrc mass ymphoma
Diffuse parenchymal liver disease 1 | Metastatic adenocarcinoma
Tumour like conditions Large cell dysplasia 1 Ovary ! Malignant ovarian tumour
1 Mucinous cyst adenoma ovary
Regenerative nodule 1
Renal 3 RCC
Hydatid cyst 2
yaala oys 1 Wilm’s tumour
Non neoplastic lesions Non specific abscess 2 Adrenal 1 Small round cell tumour
Total 38 2 Pheochromacytoma
[Table/Fig-2]: Distribution of cases of liver lesions. 1 Neuroblastoma
) L \ Left hypochondrium 1 GIST
Rest of the cases were from other sites which included paraspinous — ”
otal

region, retroperitoneum, kidney, adrenal gland, ovary, pancreas,
hypogastrium, left hypochondrium and right iliac fossa.

The details of these cases with cytopathological diagnosis have
been mentioned in the [Table/Fig-3].

[Table/Fig-5]: Comparative analysis of FNA and cell block diagnosis.

Out of the 66 cases, adequate material was obtained on FNAC in
64 cases and on CB in 45 cases.
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[Table/Fig-6a&b]: Malignant small round cell tumour.

(@) FNA smears show sheets of monotonous cells with open chromatin.
(MGG,40X)

(b) Cell Block section show similar tumour cells. (H&E, 40X).

[Table/Fig-7a&b]: Spindle cell lesion.
(a) FNA smears show clusters of spindle cells. (H&E, 40X).
(b) Cell Block section show spindle cells arranged in whirling pattern. (H&E, 40X).

In cases with both FNA and cell block findings (45 cases), 33
were diagnosed as neoplastic (true positive) and 8 cases were
diagnosed as non-neoplastic (true negative). Two cases which
had haemorrhagic aspirate with few cellular components were
diagnosed as neoplastic on cell block sections (False negative).
One case diagnosed as benign spindle cell neoplasm [Table/Fig-7]
on FNA was diagnosed as Gastro Intestinal Stromal Tumour (GIST)
on cell block section along with IHC (False negative). One case of
liver nodule, reported as suspicious of malignancy on FNA was
diagnosed as regenerative nodule on cell block section (False
positive).

Site No of cases | Cytological diagnosis
Liver 20 Hepatocellular carcinoma
ih Metastatic carcinoma Liver
Paraspinous 1 Round cell tumor
1 Metastatic adenocarcinoma
1 Chordoma
1 Embryonal carcinoma
Retroperitoneum 1 Lymphoma (Paraaortic LN)
3 Round cell tumor
1 Metastatic adenocarcinoma (paraaortic LN)
1 Spindle cell lesion
Hypogastrc mass 1 Lymphoma
1 Metastatic adenocarcinoma
Ovary 1 Malignant ovarian tumor
1 Mucinous cyst adenoma ovary
Renal 3 RCC
1 Wilm’s tumor
Adrenal 1 Small round cell tumor
2 Pheochromacytoma
1 Neuroblastoma
Left hypochondrium 1 GIST
Total 54

[Table/Fig -8]: Neoplastic lesions of abdomen — cytological analysis
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Additionally, in 21 cases where CB showed no material were,
diagnosis was based on aspiration smears alone.

As we did not obtain biopsy or resected sample for histopathological
confirmation in all cases, we limited our scope to FNAC and CB
study only.

Our study showed a sensitivity of 91.6%, specificity of 88.8%, pos-
itive predictive value of 97% and negative predictive value of 72.2%.
The diagnostic accuracy was 62% and discordance was 6%.

[Table/Fig-8,9] shows the overall distribution of cases of abdominal
lump along with their cytological diagnosis. [Teble/Fig=10] gives
the details of special stains and IHC done on Cell Block sections.

Site No of cases Cytological Diagnosis
Liver 1 Diffuse parenchymal disease
1 Large cell dysplasia
1 Regenerative nodule
2 Hydatid cyst
2 Abscess
Paraspinous 1 Granulomatous
1 Inflammatory
Pancreas 1 Granulomatous
1 Multicystic lesion
Right lliac fossa 1 Inflammatory lesion
Total 12

[Table/Fig-9]: Non neoplastic lesions of abdomen — cytological analysis.

Site Lesion Special stains | Results Final Diagnosis
on CB
Hypogastric Metastatic PAS Negative Metastatic
mass adenocarcinoma | Mucicarmine Negative adenocarcinoma
Chromogranin | Focal probably from
Positive pancreas
Liver Well Reticulin + Well
differentiated differentiated
HCC HCC
Liver Regenerative Reticulin ++ Regenerative
nodule nodule
Pelvic mass Malignant CK-7 Positive Malignant
tumour ovarian tumour
Left Spindle cell CD 117 Positive GIST
hypogastrium | lesion

[Table/Fig-10]: Special stains and IHC done on CB section.

DISCUSSION

FNA cytology has been established as the first line of investigation
of mass lesions in different organs and sites. Image guided FNAC
plays an immensely beneficial role in diagnosis of deep seated
lesions [5]. In addition to smears, CB preparations can be a useful
complimentary method for cytological diagnosis. In the present
study, the role of CB in guided FNA of abdominal masses was
assessed in 66 patients.

Satisfactory aspirate for cytological diagnosis on FNA was obtained
in 64 (96.96%) cases in the present study. This is comparable
to 92.8% adequacy obtained by Khanna et al., [6]. Satisfactory
material on CB was obtained in 45 cases (68.18%) comparable to
the study by Nathan et al., who obtained adequate material on CB
in 300 cases (73.3%) [4].

In our study the diagnostic sensitivity of smears alone was 96.96%.
We agree with the importance of FNAC as an important diagnostic
tool but CB was introduced in order to improve the accuracy and
the interpretation [7]. In cases of liver lesions, with FNA smears
we were able to make a diagnosis of hepatocellular carcinoma
but the CB sections showed clearly recognizable patterns like
trabecular, solid and acinar pattern as seen in the [Table/Fig-11].
In addition, the thickness of trabeculae was assessed as shown
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in the [Table/Fig-10], which cannot be done on aspiration. Thus,
HCC were further sub-classified depending on the architecture,
cytological and nuclear characters into well differentiated HCC (10
cases), moderately differentiated HCC (4 cases), poorly differentiated
HCC (5 cases) and fibrolamellar variant of HCC (1 case). 11 cases
were reported as metastatic carcinoma deposits to the liver, out
of which 7 cases were reported as metastatic adenocarcinoma. 2
were reported as metastatic deposits probably of squamous origin,
1 as poorly differentiated malignancy and 1 reported as malignant
melanoma metastasis to liver. In these cases, CB played a very
important role in recognizing the architectural pattern and thus
aided in arriving at a diagnosis.

In non-neoplastic lesions of the liver, 2 cases where only straw
coloured fluid was aspirated, the CB showed hyaline laminated
membrane and a diagnosis of Hydatid cyst was given. 1 case of
regenerative nodule of liver was studied, where the FNA smears
showed sheets of hepatocytes with mild atypical features. The CB
showed benign hepatocytes arranged in plates with more than
one cell thickness along with clusters of bile duct epithelium and
the diagnosis of regenerative nodule was given.

We encountered 2 cases where aspiration was inadequate.
However, cell block had enough material and a cytopathological
diagnosis was given. 1 was a case from the kidney. CB sections
showed clusters of tumour cells with moderate amount of
eosinophilic cytoplasm, hyperchromatic nuclei and a prominent
nucleoli. With clinical, radiological and CB findings, a diagnosis of
Renal cell carcinoma was made. Another case where the diagnosis
was made on the basis of CB alone was of ovary. The patient
presented with abdomen distension. Computerized Tomography
showed a large solid mass in the abdomen with ascites. The
exact site of origin was not detected. FNA smears showed only
haemorrhage. CB section showed sheets and papillary pattern of
pleomorphic tumour cells with abundant mitotic activity. Taking
into consideration the fact that the patient was female and with
radiological findings, a diagnosis of malignant tumour, probably of
an ovarian origin was given. Cytokeratin-7 immuno staining was
performed on the CB section which showed positivity as shown
in the [Table/Fig-12] and hence, a definitive diagnosis of malignant
ovarian tumour was given.

[Table/Fig-11a&b]: Hepatocellular carcinoma — well differentiated.

FNA smears show tumour cells with abundant cytoplasm, pleomorphic nuclei with
prominent intranuclear pseudoinclusions and nucleoli.(H&E,40X)

Cell block section showing tumour cells in trabecullar pattern with increase in cell
plate thickness.(H&E,40X)

[Table/Fig-12a&b]: Papillary carcinoma ovary.
Cell Block section show tumour cells arranged in papillary pattern. (H&E, 40X).
IHC- CK 7 on cell block section showing diffused positivity.
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Our study showed a sensitivity of 91.6% and specificity of 88.88%.
This is comparable to the study done by Abobakar A et al., where
the sensitivity and specificity of combined FNA and CB were 97%
and 97.5% respectively [8].

Thus, an overall improvement in the final cytopathological diag-
nosis was noted where smears were complemented by CB.
With FNA and CB together, we were able to provide a definitive
cytopathological diagnosis in all the 66 cases, increasing the
sensitivity to 100%. This study also corresponds to the study done
by Khan N et al., in malignant effusion cases, in which 54 (72%)
cases were reported positive for malignant cells by CB technique
alone while, 42 cases (56%) by cytological smear only. When
both the techniques were combined together, the diagnostic
yield reached up to 64 cases (85.3%) [9]. Keyhani Rofaga et al.,
found 55% of original smear diagnosis was improved after the
CB was examined [2]. Kern and Heber studied 393 cases of CB
preparation. In 273 cases (60.3%) the findings were confirmatory
and in 103 (60.3%) cases CB provided additional information for
diagnosis [10]. Wojcik and Selvaggi showed that 84% of the cases
had identical results on both smears and CB [11].

In our study, out of 66 cases, 52 cases were reported as malignant
(78.78%), 2 cases as benign (3.03), 3 cases (5.7%) as tumour-
like conditions and 9 cases (17.3%) as non-neoplastic. This is
comparable to the study by Pachori RM et al., who had 71.7%
malignant lesions [12]. In the present study, CB had adequate
material in malignant lesions and thus, was more sensitive for
malignant lesions (69.23%) followed by non-neoplastic lesions
(66.6%) and benign lesions (60%).

Immunohistochemistry (IHC) on Cell Block

IHC was performed in difficult cases on CB sections which helped
us to arrive at definitive diagnosis. The CB sections showed clearly
recognizable architecture with minimal shrinkage and aberration.

It was also found in Kung et al., study that the staining results on
the CB sections were superior compared to the surgical specimen
probably due to very short fixation times [13]. Further, many
sections can be cut which permits evaluation of large number of
antigens. They can be stored easily.

Thus, CB has much to offer in the utilization of immunocyto-
chemistry.

Furthermore, our data supports the conclusion that though
smears may contain adequate diagnostic material, addition of CB
would further enhance the specificity of the diagnosis by providing
cellular architecture and additional sections for special stains and
IHC. CB sections can also be utilized for other ancillary studies like
immunophenotypic analysis, ultra structural studies, cytogenetics
and polymerase chain reaction [14,15]. [Table/Fig-13] shows the
comparative analysis of few similar studies.

Cell Block FNA + CB
Studies FNA diagnosis diagnosis diagnosis
Khan N et al., [9] 56% 72% 85.3%
Keyhani Rofaga et al., [2] 55% 60% 86%
Richardson et al., [16] 28% 68% 82%
Present study 96.96% 68.18% 100%

[Table/Fig-13]: Analysis of CB sensitivity in various studies.

CONCLUSION

A cost effective, simple and reliable technique of Cell Block
prepared from residual tissue is a useful adjunct to FNA smears.
The Cell Block technique helps to perform special stains and
IHC in difficult cases and thus, assists in arriving at a definitive
diagnosis. The contribution of Cell Block to the final cytological
diagnosis supports the view that CB should be considered in all
FNA specimens.

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): ECO1-EC05



www.jcdr.net

REFERENCES

01
[
(31

[4]

(51
[61
[71
(8l

Zito FA, Gadaleta CD, Salvatore C. A modified Cell block technique for fine
needle cytology. Acta Cytol. 1995;39(1):93-99.

Keyhani-Rofaga S, Toole RV, Leming MF. Role of Cell block in fine needle
aspiration. Acta Cytol. 1984;28:630-36.

Shivakumarswamy U, Arakeri SU. Diagnostic utility of the Cell block method
versus the conventional smear study in pleural fluid cytology. J Cytol. 2012;
29(1): 11-15.

Nathan NA, Narayan E, Smith MM, Horn MJ. Cell Block cytology: Improved
preparation and its efficacy in diagnostic cytology. Am J ClinPathol. 2000;114(4):
599-606.

Mondal A, Ray CK, Biswas J. Utility of imaging modalities in diagnostic FNAC.
J Cytol. 2002;19(3):123-28.

Khanna MK, Misra MK. Fine needle aspiration cytology of abdominal masses.
J Surg Oncol. 1990;44(1):15-19.

Hegazy RA, Hegazy AA. FNAC and Cell Block study of thyroid lesions. Universal
Journal of Medical Science. 2013;1(1):1-8.

Abobakar A, Salah. Sensitivity and specificity of combined Fine needle aspiration
and cell block biopsy Vs needle core biopsy of the abdominal mass. Middle East
Journal of Family Medicine. 2015;13(6):13.

[9]
[10]

[11]

n2]
3]

[14]

[15]

[16]

Shashikala Vinayakamurthy et al., Role of Cell Block in Guided FNAC of Abdominal Masses

Khan N, Sherwani RK, Afroz N, Kapoor S. Usefulness of Cell Block versus
smears in malignant effusion cases. J Cytol. 2006;23(3):129-32.

Kein WM, Haber H. Fine needle aspiration mini biopsies. Acta Cytol. 1986;30:
403-08.

Wojcik EM, Selvaggi SM. Comparison of smears and Cell block in the fine
needle aspiration. Diagnosis of Recurrent Gynecologic Malignancies. Acta Cytol.
1991;35:773-76.

Pachori RM. Real time ultrasound guided aspiration biopsy of abdominal masses.
An experience in a developing country. Indian J Radio Img. 1989;43:223-26.
Kung ITM, Chan SK, Lo ESF. Application of the immunoperioxidase technique to
Cell block preparation from fine needle aspirates. Acta Cytol. 1990;34:298-303.
Jain D, Mathur S R, lyer VK. Cell block in cytopathology. A review of preparative
method, Utility in diagnosis and role in ancillary studies. Cytopathology. 2014;
25:357-71.

Sumana BS, Bharathi M. Ultrasonography guided fine needle aspiration cytology
with preparation of Cell Block in the diagnosis of abdominal masses. Journal of
Clinical and Diagnostic Research. 2015;9(12):8-12.

Richardson HL, Koss LG, Simon TR. Evaluation of concomitant use of cytological
and histological technique in recognition of cancer in exfoliated material from
various sources. Cancer. 1955;8:948-50.

PARTICULARS OF CONTRIBUTORS:

Professor, Department of Pathology, JSS University, Karnataka, India.

S

Professor, Department of Pathology, JSS University, Karnataka, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Shashikala Vinayakamurthy,

No 0-3, C-Block, Vydehi staff quarters, EPIP Zone, Whitefield, Bangalore, Karnataka-560066, India.

E-mail: sash_doc@yahoo.co.in

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): ECO1-EC05

Assistant Professor, Deprtment of Pathology, Vydehi Institute of Medical Sciences and Research Centre, Bangalore, India.

Associate Professor, Department of Pathology, Vydehi Institute of Medical Sciences and Research Centre, Bangalore, India.
Head of Department and Professor, Department of Pathology, JSS University, Karnataka, India.

Date of Submission: Oct 16, 2015
Date of Peer Review: Dec 28, 2015
Date of Acceptance: Jan 27, 2016
Date of Publishing: Mar 01, 2016



