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What is Surgical pathology?
 Not synonymous with diagnostic histopathology.

 Tissue pathology that is directly involved in clinical 
decision making. 



What does surgical pathology provide?
 Information that helps a clinician decide what to do 

next.

 Diagnosis

 Staging

 Prediction & effectiveness of the therapeutic response. 

 Completeness of therapy

 Prognosis

 Comments esp. if the diagnosis is inconclusive.

 Information that is relevant to patient management.



“………how can it be that morphologic examination of 
devitalized human tissue that has been fixed in 
formalin, dehydrated and permeated with paraffin, 
sliced thinly and stained with biblical era colorizing 
agents (hematoxylin & eosin), covered in glue and 
sandwiched between glass, has any bearing on 
clinical management decisions made for the living 
patient?”

JM Crawford (Lab Invest 87: 104-114, 2007)

The “Subjective” nature of surgical 
pathology



Critique of Surgical pathology
 It is subjective, old fashioned, out moded.

 Staging is better done by functional imaging (PET 
scans)or EUS.

 Diagnosis, Prognosis & Prediction is refined by 
molecular techniques.

 Molecular analysis of liquid biopsies will replace tissue 
biopsies.



What is the pStage of this tumour?

N0Astler-Coller B1 Astler- Coller B2

Astler- Coller C2



SOL in the brain of an adult male.
PET scan showed no primary tumour 



TTF-1

Metastatic papillary adenocarcinoma of the lung
Not seen on PET CT scan, even on review.



Biological Dictum

• DNA makes RNA makes protein.



SRL Diagnostics

MSKCC
Arch Pathol Lab Med. 
2010;134:1659–1665



Present status of IHC
 Diagnosis esp in limited material- “Small tissue, Big 

diagnosis”

 Tumor type

 Pathogens in tissues

 Genetic abnormalities  (“genogenic” IHC a la Gown)

 Specific chromosomal translocations with novel 
chimeric proteins.

 Gene amplification 

 Gene mutations with enhancement or loss of protein

 Predictive pathology  & Quantitative IHC



69 year old male with a  1 cm sized warty 
growth on the shaft of the penis



HHV-8 

LANA



Melanoma?

Carcinoma?

S100P, HMB45, Melan A – Neg

Pan CK –Neg

EMA - Expressed

48 year old female
Bilateral cervical lymphadenopathy



CD45 CD20

CD3
CD30



Metastatic Nasophayngeal Carcinoma

14 year old male. Chronic upper respiratory tract problems. 
Recent onset of bilateral cervical lymphadenopathy.

EBER by ISH

CD30

AE1/AE3EBER=EBV expressed RNAs
Demonstated in routine 
tissues by ISH



Pandey V, Prabhu JS, Payal K, Rajan V, Deepak C, Bharde S, Jagannath P, 
Borges A, Sridhar TS. Assessment of microsatellite instability in colorectal 
carcinoma at an Indian center. Int J Colorectal Dis. 2007 Jul;22(7):777-82. 

Microsatellite Instability in Colorectal cancers



The Changing practice of 
Surgical Pathology
Personalised medicine & predicitve
pathology



Theranostics:  What is it?

Therapy DiagnosticsTheranostics



Theranostics:
 Development of specific molecular-based 

diagnosis for targeted therapeutics with the aim 
of individualizing treatment to a specific disease 
subtype or genetic profile. 

 “Companion Diagnostic”: Test that is developed 
pari passu with a drug, with the aim of detecting 
the specific target against which the drug is 
effective.  

 Example: Hercept test for HER2 neu along with the 
drug Herceptin



Precision/Personalized medicine
 Relies on the molecular understanding of the 

disease in a given patient. 

 Tailoring of the treatment based on this 
understanding. 



Personalised (precision) medicine

 To provide the right treatment for the right patient 
at the right time. 







EGFR mutations in Lung cancer
 Only adenocarcinomas should be tested for EGFR 

mutations, because squamous ca is seldom if ever 
positive for EGFR mutations.

 EGFR mutations indicate responsiveness to TKIs          
(tyrosine kinase inhibitors – erlotinib, gefitinib) 

 Molecular testing is mandatory before TKI use.



EGFR mutations in Lung ca

Around 85-90 % of these mutations are in-
frame deletions in exon 19 & point mutation 
in exon 21 of the EGFR gene

 Secondary resistance mutation in form of 
exon 20 T790M point mutation

 In the Indian population the frequency of 
EGFR mutations in lung tumors is ~ 30%  



Sequencing
 Detection of mutations 

entails sequencing DNA of 
the tumor

 Sequencing is determining 
the order in which 
nucleotides are arranged in 
DNA. 

 Mutations are changes in 
the sequence of 
nucleotides.



Next Generation Sequencing (NGS)
 NGS provides more sequence coverage than the usual 

single gene assays

 Covers more genes simultaneously and even larger 
regions of the individual genes

 GIST (KIT, PDGFRA) Melanoma (BRAF) Lung (EGFR)

 More sensitive than the conventional Sanger sequencing

 More cost effective than single gene assays

 Colonic tumors (extended RAS testing for KRAS, 
NRAS, BRAF) 



Cancer Res Treat. 2015;47(4):653-660

Identification of EGFR Mutations by 
Immunohistochemistry with EGFR 
Mutation–Specific Antibodies in Biopsy and 
Resection Specimens from Pulmonary 
Adenocarcinoma

Mutations cannot be imaged?



EGFR mutation specific antibodies

 Two (2)EGFR mutation specific antibodies have entered 
the diagnostic sphere

 del E746-A750 exon 19 

 L858R exon 21 

 Very high specificity (~95-97%), but lower sensitivity 
(~75%)

 Extremely valuable when tissue is small or DNA is not 
amplifiable 

 May be useful for upfront screening, negative cases can 
be reflexed to molecular testing 



exon 19 del E746-A750



EGFR exon 21 L858R



Biomarkers for Lung cancer therapy

 Currently there are 3 established biomarkers for 
lung cancer therapy

oActivating mutations in EGFR gene

oALK fusion gene

oROS 1 fusions

 All have targeted therapies available 



ALK & ROS 1 rearrangements

Lung adenocas which harbour ALK & ROS 1 
rearrangements are exquisitely sensitive to 
the tyrosine kinase inhibitor Crizotinib



EML4 – ALK  
Companion Diagnostic for the use of Crizotinib is ALK break apart FISH



ALK (D5F3)



ROS 1



Immunotherapy – PD1 inhibitors

 Tumour cells can silence 
the immune cells via PD-
1/PD-L1 pathway

 Immunotherapy drugs 
like PD-1 inhibitors can 
‘awaken’ the immune 
system to attack the 
tumour cells



PD L1(22C3)



PD-L1 positivity and response



The message is loud & clear
 IHC is a molecular test that is fully integrated into a 

routine histopathology lab.

 So are CISH or SISH.

 We are all molecular pathologists involved in 
molecular imaging!!!



But…..
What about molecular profiling?



Breast cancer: 
Back to the Future?

Oncotype DX  $3500

Predicts high risk in
Early breast cancer
ER, PR + node neg.

21 gene signature

Mammaprint $4000

Majority represent genes for
ER
PR
Her2 neu
Proliferative factors

ER, PR, Her2 neu, Ki67



Ionnidis  Lancet 2005



Molecular Profiling
 Does provide information on expressed genes.

 But at what cost?

 Protein profiles of these genes can & are being 
incorporated into IHC profiles. 

 The wheel comes full circle.



Liquid Biopsies
The new “High” of Precision medicine

CTCs, cfDNA, exosomes, secretomes, are a more

comprehensive molecular representation of 

the tumour and its metastasis.





Niche market for Molecular diagnosis
 Clonality assessment in lymphoid tumours.

 Mutation analysis for some targeted therapies. 

 Genetic profiling of circulating cancer cells.

ALSO

 Fertile hunting ground for peddlers of “omics” or so 
called “big data science” to desperate individuals who 
hope against hope!



Sundar, Sasta aur Tikau!
• “There is no technique in all of medicine 

that provides so much information so 
quickly and for such little cost as the H&E 
technique”.

Juan Rosai



Clear cell RCC, Fuhrman Grade 3
Potential for lymphnode , lung, bone mets
Rare regression of mets with removal of primary
VHL function abnormal, 3p abnormal,
Response to anti-angiogenic agents, mTor inhibitors, TKIs

All for the price of a histopathology report



Surgical pathology achieves a lot
Diagnosis

Grading

Staging

Assessment of completeness/ effect of 
therapy

Prognostication

Prediction

Directs ancillary testing



How does it do it?
Surgical pathology is about synthesis, seeing 

the whole picture.

Most other tools are reductionist, missing 
the wood for the trees. 

“Where is the knowledge lost in information 
and the wisdom lost in knowledge?”

T S Eliot



The Changing practice of Surgical Pathology

Molecular Imaging- IHC & ISH & Molecular pathology

Rudolf Virchow



Role of the Surgical Pathologist

Traditional

Guardian of the 

paraffin block

Contemporary

Guardian of RNA, DNA and Protein,

Consultant  & Chief Information Officer

Mehul Amin



“Reports of my death are greatly exaggerated”


