¢-ISSN: 0976-822X, p-ISSN:2861-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2023; 15(6); 116-121

Original Research Article

A Hospital Based Comparative Assessment of
Immunohistochemistry with Conventional Histopathology for
Evaluation of Lymph Nodes

Suryajita Kumar Singh!, Bipin Kumar?, Anju Kumari?

ISenior resident, Department of Pathology, IGIMS, Patna, Bihar, India
2Professor and Head, Department of Pathology, IGIMS, Patna, Bihar, India
3Associate professor, Department of Pathology, IGIMS, Patna, Bihar, India

Received: 14-03-2023/ Revised: 05-04-2023 / Accepted: 03-05-2023
Corresponding author: Dr. Suryajita Kumar Singh
Conflict of interest: Nil

Abstract

Aim: The aim of the present study was to assess the comparison of immunohistochemistry
with conventional histopathology for evaluation of lymph nodes.

Methods: The present study was conducted at Department of Pathology, IGIMS, Patna,
Bihar, India from January 2016 to July 2017. 100 women with breast cancer were included in
the study.

Results: All 100 breast cancer women recruited in this study had a clinically NO axilla. The
average age was 50.5 years (range 33-70 years) with 40 women (40%) being premenopausal
and 60 (60%) postmenopausal. As per size the tumors were classified as T1=23 (23%),
T2=57 (57%) and T3=17 (20%). On conventional histopathology, 40/100 (40%) of the
sentinel nodes were positive for malignant deposit while 60/100 (60%) was negative. On IHC
for EMA, 41/100 (41%) were positive for malignant deposit while 59/100 (59%) were
negative. Histopathological evaluation of the remaining nonsentinel nodes dissected out of
the mastectomy specimen was also done. Out of 45 sentinel node positive cases on histology,
additional metastatic non-sentinel nodes were found in 30 patients while in 15 patients, the
sentinel node was the only positive node.

Conclusion: The best method for the pathological assessment of the sentinel node in breast
cancer has not been agreed upon. Immunohistochemical (IHC) techniques are generally
thought to be more sensitive as compared to conventional histopathology.
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Introduction

Despite the exceptional utility of genomics false discovery rates associated with
methods in the discovery phase of massive multiple hypothesis testing.[4]
experimentation,  these  technologies Appropriately powered studies to validate
require validation due to problems initial results of genomics studies often are
including misidentification of nucleic acid lacking[5] or fail to confirm initial
probes on gene expression discovery-phase results[6] limiting clinical
microarrays[1,2],  non-specificity = of implementation of  new disease
probes[3] and the essentially unavoidable biomarkers.
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Immunohistochemistry (IHC) is an
important  technique  for  biomarker
validation for several reasons. First, it
allows direct visualization of biomarker
expression in histologically relevant
regions of the examined tissue. This is an
important advantage over “grind and bind”
assays in which tissue is solubilized for
biochemical analysis, which may lead to
false negative results if few biomarker-
positive cells are present in a background
of biomarker-negative tissue elements.[7]
Second, clinical laboratories typically
perform IHC on FFPE tissue sections
processed by standard methods, making
potentially available hundreds of millions
of specimens for study.[8] Third, validated
IHC assays may be implemented readily
into clinical practice. For example,
genomics methods were used to discover
mRNA biomarkers capable of
subclassifying diffuse large B cell
lymphoma (DLBCL) into prognostically
discrete subtypes.[9] Relevant subsets of
these gene products were validated at the
protein level using IHC on large numbers
of DLBCL specimens[10,11] and validated
IHC panels are now used clinically.

Traditionally, pathologists have visually
scored IHC data. For example, in the
calculation of an HSCORE, a summation
of the percentage of area stained at each
intensity level multiplied by the weighted
intensity (e.g., 1, 2, or 3; where 0 is no
staining, 1 is weak staining, 2 is moderate
staining and 3 is strong staining) of
staining is generated.[12] These analyses
are frequently performed on specimens
arrayed on stained TMA sections allowing
representation of a sufficiently large
number of specimens to for statistically
rigorous testing.[13,14] Pathologist visual
scoring is fraught with problems due to
subjectivity in interpretation. Automated
IHC measurements promise to overcome
these limitations. Whole-slide imaging
systems are widely available to convert
glass slides into diagnostic quality digital
images.[15] Automated [HC
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measurements are precise in ranges of
staining that appear weak to the eye[16]
and produce continuous data.[17]
Moreover, when automated  IHC
measurements are provided to a
pathologist ~ during  visual  scoring,
computer aided IHC analysis substantially
improves both intra- and inter-observer
agreement.[ 18]

The aim of the present study was to assess
the comparison of immunohistochemistry
with conventional histopathology for
evaluation of lymph nodes.

Materials And Methods

The present study was conducted at
Department of Pathology, IGIMS, Patna,
Bihar, India from January 2016 to July
2017. 100 women with breast cancer were
included in the study.

The inclusion criteria were

a) Clinically node negative axilla

b) Not have received pre-operative
chemotherapy or radiotherapy.

c) Not have undergone a previous breast
biopsy.

d) Neither pregnant or lactating.

e) Intraoperative identification of
methylene blue dye-stained sentinel
node possible.

All patients were subjected to modified
radical mastectomy (Patey’s variety) as
part of our standard management protocol
for the patients. Just prior to surgery 5 ml
of methylene blue dye was injected
peritumorally for staining of the sentinel
node. After surgery, the blue stained
sentinel node was harvested from the
mastectomy specimen. The sentinel node
was sent for conventional
histopathological examination as well as
IHC for EMA. A complete
histopathological analysis of all remaining
axillary nodes harvested from the
mastectomy specimen was also carried out
for correlation.
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Method of IHC for EMA Prediluted mouse monoclonal antibodies
against EMA were used. The primary

Thi ied out on th ffin block
15 was cattied ot Off the paratiin Hoehs antibody clone used was E29.

of the sentinel node wusing standard

immunohistochemistry methods.
Results
Table 1: Demographic details
Premenopausal 40 (40)
Postmenopausal 60 (60)
Size of tumors
Tl 23 (23)
T2 57 (57)
T3 20 (20)

All 100 breast cancer women recruited in this study had a clinically NO axilla. The average
age was 50.5 years (range 33—70 years) with 40 women (40%) being premenopausal and 60
(60%) postmenopausal. As per size the tumors were classified as T1=23 (23%), T2=57 (57%)
and T3=17 (20%).

Table 2: Correlation of histopathology with IHC for EMA on sentinel node

Histopathology
+ve N=40 -ve N=60
IHC +ve (41) 36 5
-ve (59) 4 55

On conventional histopathology, 40/100 (40%) of the sentinel nodes were positive for
malignant deposit while 60/100 (60%) was negative. On IHC for EMA, 41/100 (41%) were
positive for malignant deposit while 59/100 (59%) were negative.

Table 3: Correlation of histopathology status of sentinel node with histopathology of
non-sentinel axillary nodes

Histopathology
+ve N=30 -ve N=70
Histopathology | +ve (45) 30 15
of sentinel nodes
-ve (55) 0 55
Histopathological  evaluation of the has not been agreed upon. The relevance
remaining nonsentinel nodes dissected out of detection of micro metastasis in the
of the mastectomy specimen was also axillary lymph node is also not clear. It is
done. Out of 45 sentinel node positive generally accepted that
cases on histology, additional metastatic immunohistochemical (IHC) methods are
non-sentinel nodes were found in 30 much more sensitive for picking up micro
patients while in 15 patients, the sentinel metastasis as compared to conventional
node was the only positive node. hematoxylin and eosin (H & E) staining

only. Rutgers in his study concluded that

Discussion 7. . .
omitting IHC for cytokeratin staining was
Even several years after the introduction of not a capital offence when the pathologist
sentinel lymph node biopsy to reduce the examined a sentinel lymph node.[19]
morbidity of axillary lymph node However he also found that once a micro
dissection, the best method of pathological metastasis (i.e. metastasis 0.2-2.0 mm) is
examination of the sentinel lymph node found in the sentinel node, there is a 10—
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20% chance of involvement of non-
sentinel node. Additionally most surgeons
advocate axillary lymph node dissection
even in the presence of micro metastasis in
the sentinel node.

All 100 breast cancer women recruited in
this study had a clinically NO axilla. The
average age was 50.5 years (range 33-70
years) with 40 women (40%) being
premenopausal and 60 (60%)
postmenopausal. As per size the tumors
were classified as T1=23 (23%), T2=57
(57%) and T3=17 (20%). On conventional
histopathology, 40/100 (40%) of the
sentinel nodes were positive for malignant
deposit while 60/100 (60%) was negative.
On IHC for EMA, 41/100 (41%) were
positive for malignant deposit while
59/100 (59%) were negative. Conversely
Smidt et al found that axillary recurrence
after negative SLN biopsy on multilevel
sectioning and IHC for cytokeratin was
only 0.25%. They suggested that a
substantial increase in axillary relapse
would not occur if SLN pathological
examination were based on a single H & E
section alone.[20]

Sentinel lymph node biopsy itself has led
to a more detailed histopathological
scrutiny of the identified node instead of a
more cursory examination of several
nodes. This has resulted in a significant
increase in identification of low volume
metastasis and consequent stage migration
as many of the former node negative cases
containing occult metastases are now
placed into the node  positive
micrometastasis group.[21] The American
Joint Committee on Cancer (AJCC) has
modified the Ptnm classification by
splitting the micrometastasis category into
two. Micrometastasis between 0.2-2.0 min
are staged as pNImi and metastasis less
than 0.2 mm are called isolated tumor cells
and staged as pNO(i+).[22] Most surgeons
treat pN1mi lesions as true metastasis and
recommend axillary dissection and
systemic therapy. Isolated tumor cells or
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pNO(i+) are considered as node negative
for further treatment decisions.

Histopathological evaluation of the
remaining nonsentinel nodes dissected out
of the mastectomy specimen was also
done. Out of 45 sentinel node positive
cases on histology, additional metastatic
non-sentinel nodes were found in 30
patients while in 15 patients, the sentinel
node was the only positive node. The
primary aim of sentinel node biopsy is to
enhance the detection of minimal lymph
nodal involvement such as
micrometastasis. However it was found
that 25% of axillary node negative patients
diagnosed by single section H & E stain
suffered a relapse within 10 years.[23]

Conclusion

The best method for the pathological
assessment of the sentinel node in breast
cancer has not been agreed upon.
Immunohistochemical (IHC) techniques
are generally thought to be more sensitive
as compared to conventional
histopathology. In our study on 100
patients, IHC for Epithelial Membrane
Antigen (EMA) could detect
micrometastasis (<2.0 mm) in sentinel
lymph nodes. Detection of
micrometastasis can have an important
bearing on deciding the need for axillary
dissection and adjuvant systemic therapy.
However poorly differentiated breast
cancer can have a false negative report on
IHC for EMA.

References

1. Schmechel SC, LeVasseur RJ, Yang
KH, Koehler KM, Kussick SJ, Sabath
DE. Identification of genes whose
expression patterns differ in benign
lymphoid tissue and follicular, mantle
cell, and small lymphocytic
lymphoma. Leukemia. 2004
Apr;18(4):841-55.

2. Tu I, Schaner M, Diechn M, Sikic BI,
Brown PO, Botstein D, Fero MJ. A
method for detecting and correcting
feature misidentification on expression

International Journal of Current Pharmaceutical Review and Research

119



International Journal of Current Pharmaceutical Review and Research

10.

singh et al.

microarrays. BMC genomics. 2004
Dec;5(1):1-2.

Kapur K, Jiang H, Xing Y, Wong WH.
Cross-hybridization =~ modeling  on
Affymetrix exon arrays.
Bioinformatics. 2008 Dec
15;24(24):2887-93.

Norris AW, Kahn CR. Analysis of
gene expression in pathophysiological
states: balancing false discovery and
false negative rates. Proceedings of the
National Academy of Sciences. 2006
Jan 17;103(3):649-53.

Freedman AN, Seminara D, Gail MH,
Hartge P, Colditz GA, Ballard-Barbash
R, Pfeiffer RM. Cancer risk prediction
models: a workshop on development,
evaluation, and application. Journal of
the National Cancer Institute. 2005
May 18;97(10):715-23.

Altman DG, McShane LM, Sauerbrei
W, Taube SE. Reporting
recommendations for tumor marker
prognostic studies ~ (REMARK):
explanation and elaboration. BMC
medicine. 2012 Dec;10(1):1-39.
Cummings M, Iremonger J, Green CA,
Shaaban AM, Speirs V. Gene
expression of ERP isoforms in laser
microdissected human breast cancers:
implications for gene expression
analyses. Analytical Cellular
Pathology. 2009 Jan 1;31(6):467-73.
Bouchie A: Coming soon: a global grid
for cancer research. Nat Biotechnol
2004; 22:1071-1073.

Alizadeh AA, Eisen MB, Davis RE,
Ma C, Lossos IS, Rosenwald A,
Boldrick JC, Sabet H, Tran T, Yu X,
Powell JI. Distinct types of diffuse
large B-cell lymphoma identified by
gene expression profiling. Nature.
2000 Feb 3;403(6769):503-11.

de Jong D, Xie W, Rosenwald A,
Chhanabhai M, Gaulard P, Klapper W,
Lee A, Sander B, Thorns C, Campo E,

Molina T. Retracted:
immunohistochemical prognostic
markers in diffuse large B-cell
lymphoma:  validation of tissue

11.

12.

13.

14.

15.

16.

17.

18.

e-ISSN: 0976-822X, p-ISSN: 2861-6042

microarray as a prerequisite for broad
clinical applications (a study from the
Lunenburg Lymphoma Biomarker
Consortium).

Choi WW, Weisenburger DD, Greiner
TC, Piris MA, Banham AH, Delabie J,
Braziel RM, Geng H, Igbal J, Lenz G,
Vose JM. A new immunostain
algorithm classifies diffuse large B-cell
lymphoma into molecular subtypes
with high accuracy. Clinical cancer
research. 2009 Sep 1;15(17):5494-502.
McCarty Jr KS, Szabo E, Flowers JL,
Cox EB, Leight GS, Miller L, Konrath
J, Soper JT, Budwit DA, Creasman
WT, Seigler HF. Use of a monoclonal
anti-estrogen receptor antibody in the
immunohistochemical evaluation of
human tumors. Cancer research. 1986
Aug;46(8 Supplement):4244s-8s.
Camp RL, Neumeister V, Rimm DL. A
decade of tissue microarrays: progress
in the discovery and validation of
cancer biomarkers. Journal of clinical
oncology. 2008 Dec 1;26(34):5630-7.
Rimm DL, Camp RL, Charette LA,
Costa J, Olsen DA, Reiss M. Tissue
microarray: a new technology for
amplification of tissue resources.
Cancer journal (Sudbury, Mass.). 2001
Jan 1;7(1):24-31.

Yagi Y, Gilbertson JR. A relationship
between slide quality and image
quality in whole slide imaging (WSI).
InDiagnostic  pathology 2008 Dec
(Vol. 3, No. 1, pp. 1-4). BioMed
Central.

Rimm DL. What brown cannot do for
you. Nature biotechnology. 2006 Aug
1;24(8):914-6.

Rimm DL, Giltnane JM, Moeder C,
Harigopal M, Chung GG, Camp RL,
Burtness B. Bimodal population or
pathologist artifact? Journal of clinical
oncology. 2007 Jun 10;25(17):2487-8.
Gavrielides MA, Gallas BD, Lenz P,

Badano A, Hewitt SM. Observer
variability in the interpretation of
HER2/neu immunohistochemical

expression with unaided and computer-

International Journal of Current Pharmaceutical Review and Research

120



International Journal of Current Pharmaceutical Review and Research

19.

20.

21.

singh et al.

aided digital microscopy. Archives of
pathology & laboratory medicine. 2011
Feb;135(2):233-42.

Rutgers EJ (2004) Sentinel node
micrometastasis in breast cancer. Br J
Surg 91:1241-1242.

Smidt ML, Janssen CM, Kuster DM,
Bruggink ED, Strobbe LJ (2005)
Axillary recurrence after a negative
sentinel node biopsy for breast cancer:
incidence and clinical significance.
Ann Surg Oncol 12:29-33.

Cserni G, Bianchi S, Vezzosi V, van
Diest P, van Deurzen C, Sejben I,
Regitnig P, Asslaber M, Foschini MP,
Sapino A, Castellano I. Variations in

22.

23.

e-ISSN: 0976-822X, p-ISSN: 2861-6042

sentinel node  isolated  tumour
cells/micrometastasis and non-sentinel
node involvement rates according to
different interpretations of the TNM
definitions. European Journal of
Cancer. 2008 Oct 1;44(15):2185-91.
Greene FL, Balch CM, Fleming ID,
Fritz A, Haller DG, Morrow M, Page
DL, editors. AJCC cancer staging
handbook: TNM classification of
malignant tumors. Springer Science &
Business Media; 2002 May 10.

Rosen PP, Saigo PE, Braun DW et al
(1981) Prognosis in stage II (TIN1MO)
breast cancer. Ann Surg 194:576-584.

International Journal of Current Pharmaceutical Review and Research

121



