
PATHOLOGY DIAGNOSIS 
OF CANCER
DIAN YULIARTHA LESTARI



HISTOLOGIC METHODS
PARAFFIN EMBEDDING TECHNIQUE
◦ Hasil operasi  diagnosis final

◦ Biopsi  diagnosis pre-operatif; diagnosis final

◦ Tahapan :
◦ Makroskopik  cut section

◦ Mikroskopik : Prosesing  embedding  potong dan pewarnaan H&E

FROZEN SECTION
◦ Penderita masih berada dalam ruang operasi (durante operasi)

◦ Dilakukan pengambilan sedikit jaringan (biopsi)

◦ Tanpa Fixasi

◦ Hasil dilaporkan dalam 5-15 menit
◦  Representatif / tidak

◦  JINAK / GANAS







PEWARNAAN
1. Hematoxylin & Eosin



2. PAPANICULAOU



CYTOLOGICAL METHODS
SITOLOGI  ilmu yang mempelajari morfologi sel
◦ Sitoplasma  kualitas dan kuantitas

◦ Nucleus  kromatin, ukuran, nucleoli

Pewarnaan yang umum digunakan
◦ Papaniculaou

◦ HE

EXFOLIATIVE CYTOLOGY 
◦ Pap smear

◦ Sitologi urine, pleura, ascites, brochus (washing/brushing)

FINE NEEDLE ASPIRATION CYTOLOGY (FNAC)



Sampel untuk Sitologi
Cervical / Vaginal smear

Sputum

Bronchial washing / brushing

Nasopharyngeal smear/washing/brushing

Urine

Cairan lambung/pleura/ascites/sendi

Liquor serebrospinal

Aspirasi Jarum Halus

Inprint neoplasma



Pembuatan Sediaan
Bahan cair :

Sampel + Fiksatif  sentrifuge  endapan di smear pada objek glass  pengecatan

Cairan : Ascites, Pleura, Urine tamping, BALL, Washing

Pemeriksaan sel-sel yang terlepas 



SITOLOGI EKSFOLIATIF
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PAP SMEAR
Pap Smear adalah pemeriksaan sitologi abrasive ginekologi dari serviks untuk deteksi dini kanker
serviks

1947, seorang ahli gynecology dari Canada J. Ernest Ayre Memperkenalkan alat spatula untuk
memperoleh sample Pap Smear lebih baik dan dapat dengan mudah mencapai target. Spatula
tersebut dari kayu yang dipotong sesuai bentuk yang diinginkan. Spatula tersebut dikenal
sebagai Spatula Ayre.
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Tujuan Pemeriksaan Pap Smear
Deteksi dini kanker serviks  proses radang pada serviks dan vagina 

Jenis-jenis Pap Smear

Pap smear Konvensional

Pap smear Liquid Base
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PAP SMEAR KONVENSIONAL
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Sel-sel yang diperoleh sering saling menumpuk

Kabur oleh karena mengandung darah atau lendir. 

Selain itu tidak seluruh sample yang diperoleh dilakukan
pemeriksaan. Sisa sel yang masih melekat pada spatula akan
terbuang. 

Akurasi sekitar 76,4 %.
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PAP SMEAR LIQUID BASED
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Sel tidak bertumpuk 

Latar belakang lebih bersih

Seluruh sel yang diperoleh akan diproses dan tidak terbuang. 

Evaluasi tambahan lebih lanjut. 

Akurasi sekitar  98 %.
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FNAB
Jarum Halus  25 G atau lebih besar (26G, 27G)

Dapat Dilakukan pada :
◦ Tumor-tumor permukaan

◦ Tumor organ dalam
◦  dengan tuntunan CT scan, USG

Keuntungan :
◦ Tidak traumatik

◦ Tidak perlu anestesi

◦ Tidak perlu ruangan khusus

 Diagnosis Pre Operatif
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HYSTOCHEMISTRY/CYTOCHEMISTRY
Additional diagnostic tools

Untuk identifikasi komposisi bahan kimia yang 

dihasilkan sel
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i i) Frozen section In this technique, unf xed tissue is used 

and the procedure is generally carried out when the patient 

is undergoing surgery and is still under anaesthesia. Here, 

instead of tissue processor and paraf n-embedding, cryostat 

machine is used and fresh unf xed tissue is used. T e tissue 

biopsy is quickly frozen to ice at about –25°C that acts as 

embed ding medium and then sectioned. Sections are then 

ready for rapid H & E or toluidine blue staining. Frozen section 

is a rapid intraoperative diagnostic procedure for tissues before 

proceeding to a major radical surgery or may be used to know 

the extent of presence of cancer at the surgical magin. 

 T e histological diagnosis by either of these methods 

is made on the basis that morphological features of benign 

tumours resemble those of normal tissue and that they are 

unable to invade and metastasise, while malignant tumours 

are identif ed by lack of dif erentiation in cancer cells 

termed ‘anaplasia’ or ‘cellular atypia’ and may invade as well 

as metastasise. T e light microscopic and ultrastructural 

characteristics of neoplastic cell have been described in earlier 

part of this chapter.

2. CYTOLOGICAL METHODS

Cytological methods for diagnosis consist of 2 types of 

methods: study of cells shed of  into body cavities (exfoliative 

cytology) and study of cells by putting a f ne needle introduced 

under vacuum into the lesion (f ne needle aspiration cytology, 

FNAC).

i) Exfol iative cytology Cytologic smear (Papanicolaou 

or Pap smear) method was initially employed for detecting 

dysplasia, carcinoma in situ and invasive carcinoma of the 

uterine cervix. However, its use has now been widely extended 

to include examination of sputum and bron chial washings; 

pleural, peritoneal and pericardial ef usions; urine, gastric 

secretions, and CSF. T e method is based on microscopic 

identif cation of the charac teri stics of malignant cells which are 

incohesive and loose and are thus shed of  or ‘exfoliated’ into 

the lumen. However, a ‘negative diagnosis’ does not altogether 

rule out malignancy due to possibility of sampling error.

i i) Fine needle aspiration cytology (FNAC) Currently, 

cytopathology includes not only study of exfoliated cells but 

also materials obtained from superf cial and deep-seated 

lesions in the body which do not shed of  cells freely. T e 

latter method consists of study of cells obtai ned by a f ne 

needle introduced under vacuum into the lesion, so called 

f ne needle aspiration cytology (FNAC). T e superf cial masses 

can be aspirated under direct vision while deep-seated masses 

such as intra-abdo minal, pelvic organs and retroperitoneum 

are frequently investi gated by ultrasound (US)-or computed 

tomo graphy (CT)-guided f ne needle aspirations. T e smears 

are f xed in 95% ethanol by wet f xation, or may be air-dried 

unf xed. While Papanicolaou method of staining is routinely 

employed in most laboratories for wet f xed smears, others 

prefer H and E due to similarity in stain ing characteristics in 

the sections obtained by paraf n-embedding. Air-dried smears 

are stained by May-Grünwald-Giemsa or Leishman stain. 

FNAC has a diag nostic reliability between 80-97% but it must 

not be substituted for clinical judgement or compete with an 

indicated histopathologic biopsy.

 T ese methods are discussed in detail in Appendix I.

3. HISTOCHEMISTRY AND CYTOCHEMISTRY

Histochemistry and cytochemistry are additional diagnostic 

tools which help the pathologist in identi fying the chemical 

composition of cells, their consti tuents and their products by 

special staining methods.

 T ough immunohistochemical techniques are more 

useful for tumour diagnosis (see below), histochemical and 

cytochemical stains (also called as special stains) are still 

employed for this purpose. Some of the common examples are 

summarised in Table 7.12.

4. IMMUNOHISTOCHEMISTRY

With current technology, it is possible to use routinely processed 

paraf n-embedded tissue blocks for immunohistochemistry 

(IHC), thus making profound impact on diagnostic surgical 

pathology. Earlier, diag nostic surgical pathology used to be 

consi dered a subjective science with inter-observer variation, 

parti cularly in borderline lesions and lesions of undetermined 

origin, but use of IHC has added objectivity, specif city and 

reproducibility to the surgical pathologist’s diagnosis.

 IHC is an immunological method of recognising a cell by 

one or more of its specif c components in the cell membrane, 

cyto plasm or nucleus and are accordingly interpreted  

(Fig. 7.32). T ese cell components (called antigens) combine 

with specif c antibodies on the formalin-f xed paraf n sections 

or cytological smears. T e complex of antigen-antibody 

on slide is made visible for light microscopic identif  cation 

by either f uorescent dyes (‘f uoro chromes’) or by enzyme 

system (‘chromogens’). T e specif c antibody against a parti-

cular cellular antigen is obtained by hybridoma technique 

for monoclonal antibody production. T ese monoclonal 

antibodies, besides being specif c against antigen, are highly 

sensi tive in detection of antigenic component, and, therefore, 

SUBSTANCE STAIN

1. Basement membrane/

collagen

Periodic acid-Schif  (PAS)

Reticulin

Van Gieson

Masson’s trichrome 

2. Glycogen PAS with diastase loss

3. Glycoproteins, glycolipids, 

glycomucins (epithelial 

origin)

 PAS with diastase persist ence

4. Acid mucin

(mesenchymal origin)

Alcian blue 

5. Mucin (in general) Combined Alcian blue-PAS

6. Argyrophilic/

argentaf n granules

Silver stains

7. Cross striations PTAH stain

8. Enzymes Myeloperoxidase

Acid phosphatase

Alkaline phosphatase

9. Nucleolar organiser

regions (NORs)

Colloidal silver stain 

Table 7.12
Common histochemical/cytochemical stains in 

tumour diagnosis.



IMMUNOHISTOCHEMISTRY
FUNGSI:
◦ TUMOR OF UNCERTAIN HISTOGENESIS (DIAGNOSIS)

◦ KATEGORISASI UNDIFF MALIGNANT TUMOR

◦ ASAL TUMOR METASTASIS

◦ PROGNOSTIC MARKER

◦ PREDIKSI RESPON TERAPI

◦ INFEKSI
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TUMOUR IMMUNOSTAIN

1. Epithelial tumours 

(Carcinomas)

  i)  Pankeratin (fractions: high and 

low molecular weight keratins, 

HMW-K, LMW-K)

 ii)  Epithelial membrane antigen 

(EMA)

iii) Carcinoembryonic antigen (CEA)

iv) Neuron-specif c enolase (NSE)

2. Mesenchymal  tumours 

(Sarcomas)

  i) Vimentin (general mesenchymal)

 ii) Desmin (for general myogenic)

iii)  Muscle specif c actin (for general 

myogenic)

iv) Myoglobin (for skeletal myogenic)

 v)  -1-anti-chymotrypsin (for 

malignant f brous histiocytoma)

 vi)  Factor VIII (for vascular tumours)

vii) CD34 (endothelial marker)

3. Special groups

a)  Melanoma   i) HMB-45 (most specif c)

 ii) Vimentin

iii) S-100

b) Lymphoma   i)  Leucocyte common antigen (LCA/

CD45)

 ii) Pan-B (Immunoglobulins, CD20)

iii) Pan-T (CD3)

iv)  CD15, CD30 (RS cell marker for 

Hodgkin’s)

c)  Neural and neuro- 

endocrine  tumours

  i) Neurof laments (NF) 

 ii) NSE 

iii) GFAP (for glial tumours)

iv)  Chromogranin (for 

neuroendocrine)

Table 7.13
Common panel of immunohist ochemical stains for 

tumours of uncertain origin.

Figure 7.32 Examples of IHC staining at dif erent sites in the tumour cells. A, Membranous staining for leucocyte common antigen (LCA) or CD45 in 

lymphomas. B, Cytoplasmic staining for smooth muscle actin (SMA) in myoepithelium on breast acinus. C, Nuclear staining for breast ER-PR receptor 

studies in breast cancer. 

impart objectivity to the subjective tumour diagnosis made by 

the surgical pathologist. 

 Various applications of IHC in tumour diagnosis are as 

under:

i) Tumours of uncertain histogenesis IHC has brought 

about a revolution in approach to diagnosis of tumours of 

uncertain origin, primary as well as metastatic from an unknown 

primary tumour. A panel of antibodies is chosen to resolve 

such diagnostic problem cases; the selection of antibodies 

being made is based on clinical history, morphologic features, 

and results of other relevant investigations. Towards this, IHC 

stains for intermediate f laments (keratin, vimentin, desmin, 

neurof laments, and glial f bil lary acidic proteins) expressed by 

the tumour cells are of immense value besides other common 

IHC stains listed in Table 7.13.

i i) Prognostic markers in cancer T e second important 

appli  cation of IHC is to predict the prognosis of tumours 

by detection of micrometastasis, occult metastasis, and 

by identif cation of certain features acquired, or products 

elaborated, or genes overexpressed, by the malignant cells to 

predict the biologic behaviour of the tumour. A few examples 

are: proto-oncogenes (e.g. HER-2/ neu overexpression in 

carcinoma breast), tumour suppressor genes or antioncogenes 

(e.g. Rb gene, p53), growth factor receptors (e.g. epidermal 

growth factor receptor or EGFR), and tumour cell proliferation 

markers (e.g. Ki67, proliferation cell nuclear antigen PCNA). 

i i i) Prediction of response to therapy IHC is widely used 

to predict thera peutic response in two important tumours—

carcinoma of the breast and prostate. Both these tumours are 

under the growth regulation of hormones—oestro gen and 

androgen, respectively. T e specif c receptors for these growth 

regulating hormones are located on respective tumour cells. 

Tumours expressing high level of receptor positi vity would 

respond favourably to removal of the endo genous source of 

such hormones (oophorectomy in oestrogen-positive breast 

cancer and orchiectomy in androgen-positive prostatic 

carcinoma). Alternatively, hormonal therapy is administered 

to lower their levels: oestrogen therapy in prostatic cancer and 

androgen therapy in breast cancer. T e results of oestrogen-

receptors and progesterone-receptors in breast cancer have 

signif cant prognostic correlation, though the results of 

androgen-receptor studies in prostatic cancer have limited 

prognostic value.

iv) Infections IHC stains can be applied to conf rm 

infectious agent in tissues by use of specif c antibodies against 

microbial DNA or RNA e.g. detection of viruses (HBV, CMV, 

HPV, herpesviruses), bacteria (e.g. Helicobacter pylori), and 

parasites (Pneumocystis carinii) etc.
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low molecular weight keratins, 
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iii) GFAP (for glial tumours)
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neuroendocrine)

Table 7.13
Common panel of immunohist ochemical stains for 

tumours of uncertain origin.

Figure 7.32 Examples of IHC staining at dif erent sites in the tumour cells. A, Membranous staining for leucocyte common antigen (LCA) or CD45 in 

lymphomas. B, Cytoplasmic staining for smooth muscle actin (SMA) in myoepithelium on breast acinus. C, Nuclear staining for breast ER-PR receptor 

studies in breast cancer. 

impart objectivity to the subjective tumour diagnosis made by 

the surgical pathologist. 

 Various applications of IHC in tumour diagnosis are as 

under:

i) Tumours of uncertain histogenesis IHC has brought 

about a revolution in approach to diagnosis of tumours of 

uncertain origin, primary as well as metastatic from an unknown 

primary tumour. A panel of antibodies is chosen to resolve 

such diagnostic problem cases; the selection of antibodies 

being made is based on clinical history, morphologic features, 

and results of other relevant investigations. Towards this, IHC 

stains for intermediate f laments (keratin, vimentin, desmin, 

neurof laments, and glial f bil lary acidic proteins) expressed by 

the tumour cells are of immense value besides other common 

IHC stains listed in Table 7.13.

i i) Prognostic markers in cancer T e second important 

appli  cation of IHC is to predict the prognosis of tumours 

by detection of micrometastasis, occult metastasis, and 

by identif cation of certain features acquired, or products 

elaborated, or genes overexpressed, by the malignant cells to 

predict the biologic behaviour of the tumour. A few examples 

are: proto-oncogenes (e.g. HER-2/ neu overexpression in 

carcinoma breast), tumour suppressor genes or antioncogenes 

(e.g. Rb gene, p53), growth factor receptors (e.g. epidermal 

growth factor receptor or EGFR), and tumour cell proliferation 

markers (e.g. Ki67, proliferation cell nuclear antigen PCNA). 

i i i)  Prediction of response to therapy IHC is widely used 

to predict thera peutic response in two important tumours—

carcinoma of the breast and prostate. Both these tumours are 

under the growth regulation of hormones—oestro gen and 

androgen, respectively. T e specif c receptors for these growth 

regulating hormones are located on respective tumour cells. 

Tumours expressing high level of receptor positi vity would 

respond favourably to removal of the endo genous source of 

such hormones (oophorectomy in oestrogen-positive breast 

cancer and orchiectomy in androgen-positive prostatic 

carcinoma). Alternatively, hormonal therapy is administered 

to lower their levels: oestrogen therapy in prostatic cancer and 

androgen therapy in breast cancer. T e results of oestrogen-

receptors and progesterone-receptors in breast cancer have 

signif cant prognostic correlation, though the results of 

androgen-receptor studies in prostatic cancer have limited 

prognostic value.

iv) Infections IHC stains can be applied to conf rm 

infectious agent in tissues by use of specif c antibodies against 

microbial DNA or RNA e.g. detection of viruses (HBV, CMV, 

HPV, herpesviruses), bacteria (e.g. Helicobacter pylori), and 

parasites (Pneumocystis carinii) etc.





ELECTRON MISCROSCOPY
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MARKER CANCER

1. ONCOFOETAL ANTIGENS

  i. Alpha-foetoprotein (AFP)

 ii. Carcinoembryonic antigen (CEA)

Hepatocellular carcinoma, non-seminomatous germ cell tumours of testis

Cancer of bowel, pancreas, breast

2. Enzymes

  i. Prostate acid phosphatase (PAP)

 ii. Neuron-specif c enolase (NSE)

 iii. Lactic dehydrogenase (LDH)

Prostatic carcinoma

Neuroblastoma, oat cell carcinoma lung

Lymphoma, Ewing’s sarcoma

3. HORMONES

   i. Human chorionic gonadotropin (hCG)

 ii. Calcitonin

 iii. Catecholamines and vanillylmandelic acid (VMA)

 iv. Ectopic hormone production

Trophoblastic tumours, non-seminomatous germ cell tumours of testis

Medullary carcinoma thyroid

Neuroblastoma, pheochromocytoma

Paraneoplastic syndromes

4. CANCER ASSOCIATED PROTEINS

 i. CA-125

 ii. CA 15-3

 iii. CA 19-9

 iv. CD30

 v. CD25

 vi. Monoclonal immunoglobulins 

 vii. Prostate specif c antigen (PSA)

Ovary

Breast

Colon, pancreas, breast

Hodgkin’s disease, anaplastic large cell lymphoma (ALCL)

Hairy cell leukaemia (HCL), adult T cell leukaemia lymphoma (ATLL)

Multiple myeloma, other gammopathies

Prostate carcinoma

Table 7.14 Important tumour markers.

5. ELECTRON MICROSCOPY

Ultrastructural examination of tumour cells of ers selective 

role in diagnostic pathology. EM examination may be helpful 

in conf rming or substantiating a tumour diagnosis arrived at 

by light microscopy and immuno histochemistry. A few general 

features of malignant tumour cells by EM examination can be 

appreciated: 

i) Cell junctions, their presence and type. 

ii) Cell surface, e.g. presence of microvilli. 

iii)  Cell shape and cytoplasmic extensions.

iv)  Shape of the nucleus and features of nuclear membrane.

v) Nucleoli, their size and density. 

vi)  Cytoplasmic organelles—their number is generally 

reduced.

vii) Dense bodies in the cytoplasm. 

viii) Any other secretory product in the cytoplasm e.g. 

melanosomes in melanoma and membrane-bound granules 

in endocrine tumours.

6. TUMOUR MARKERS (BIOCHEMICAL ASSAYS)

In order to distinguish from the preceding techniques of 

tumour diagnosis in which ‘stains’ are imparted on the tumour 

cells in section or smear, tumour markers are biochemical 

assays of products elaborated by the tumour cells in blood or 

other body f uids. It is, there fore, pertinent to keep in mind that 

many of these products are produced by normal body cells too, 

and thus the biochemical estimation of the product in blood or 

other f uid ref ects the total substance and not by the tumour 

cells alone. T ese methods, therefore, lack sensitivity as well as 

specif city and can only be employed for the following:

 � Firstly, as an adjunct to the pathologic diagnosis arrived at 

by other methods and not for pr imary diagnosis of cancer.

 � Secondly, it can be used for prognostic and therapeutic 

purposes.

 Tumour markers include: cell surface antigens (or onco-

foetal antigens), cytoplasmic proteins, enzymes, hormones 

and cancer antigens; these are listed in Table 7.14. However, 

two of the best known examples of oncofoetal antigens secreted 

by foetal tissues as well as by tumours are alpha-foetoproteins 

(AFP) and carcinoembryonic antigens (CEA):

i) Alpha-foetoprotein (AFP) T is is a glycoprotein synthe-

sised normally by foetal liver cells. T eir serum levels are 

elevated in hepatocellular carcinoma and non-seminomatous 

germ cell tumours of the testis. Certain non-neoplastic 

conditions also have increased serum levels of AFP e.g. in 

hepatitis, cirrhosis, toxic liver injury and pregnancy.

i i) Carcino-embryonic antigen (CEA) CEA is also a glyco-

protein normally synthesised in embryonic tissue of the gut, 

pancreas and liver. T eir serum levels are high in cancers of 

the gastrointestinal tract, pancreas and breast. As in AFP, CEA 

levels are also elevated in certain non-neoplastic conditions 

e.g. in ulcerative colitis, Crohn’s disease, hepatitis and chronic 

bronchitis.

7.  OTHER MODERN AIDS IN PATHOLOGIC  

DIAGNOSIS OF TUMOURS

In addition to the methods described above, some other 

modern diagnostic techniques have emerged for tumour 

diagnostic pathology but their availability as well as 

applicability are limited. Brief y, their role in tumour diagnosis 

is outlined below.

i) Flow cytometry T is is a computerised technique by 

which the detailed characteristics of individual tumour cells 

are recognised and quantif ed and the data can be stored for 

subsequent comparison too. Since for f ow cytometry, single 

cell suspensions are required to ‘f ow’ through the ‘cytometer’, 

it can be employed on blood cells and their precursors in bone 

marrow aspirates and body f uids, and sometimes on fresh-

frozen unf xed tissue. T e method employs either identif cation 

of cell surface antigen (e.g. in classif cation of leukaemias and 

lymphomas), or by the DNA content analysis (e.g. aneuploidy 

in various cancers).



TUMOR MARKER (BIOCHEMICAL ASSAY)
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bronchitis.

7.  OTHER MODERN AIDS IN PATHOLOGIC  

DIAGNOSIS OF TUMOURS

In addition to the methods described above, some other 

modern diagnostic techniques have emerged for tumour 

diagnostic pathology but their availability as well as 

applicability are limited. Brief y, their role in tumour diagnosis 

is outlined below.

i) Flow cytometry T is is a computerised technique by 

which the detailed characteristics of individual tumour cells 

are recognised and quantif ed and the data can be stored for 

subsequent comparison too. Since for f ow cytometry, single 

cell suspensions are required to ‘f ow’ through the ‘cytometer’, 

it can be employed on blood cells and their precursors in bone 

marrow aspirates and body f uids, and sometimes on fresh-

frozen unf xed tissue. T e method employs either identif cation 

of cell surface antigen (e.g. in classif cation of leukaemias and 

lymphomas), or by the DNA content analysis (e.g. aneuploidy 

in various cancers).



OTHER MODERN AIDS
FLOW CYTOMETRY

IN SITU HYBRIDISATION (FISH/CISH)

CELL PROLIFERATION ANALYSIS (mitotic count, Ki-67, MIB)

IMAGE ANALYZER AND MORPHOMETRY

MOLECULAR DIAGNOSTIC TECHNIQUE

DNA MICROARRAY ANALYSIS TUMOR



TEKNIK PENGIRIMAN BAHAN



Formulir PA
Harus Berisi:
◦ No PA 

◦ Identitas Pasien dan dokter pengirim

◦ Lokasi tumor (kp dengan gambar)

◦ Diagnosis Klinis

◦ Keterangan Kinis lainnya
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FIKSASI
Tindakan merendam bahan pemeriksaan yang berasal dari jaringan tubuh kedalam cairan fiksasi

Tujuan Fiksasi:
◦ Mencegah terjadinya proses autolisis 

◦ Mencegah proses pembusukan

◦ Memadatkan dan mengeraskan agar mudah dipotong

◦ Memadatkan cairan koloid

◦ Mencegah kerusakan struktur jaringan



JENIS FIKSASI
Untuk cairan  urine, cairan pleura, bronchial washing
◦ alkohol 50% dengan volume perbandingan 1:1

Untuk sputum tampung
◦ Alkohol 70%

Bahan pap smear
◦ Alkohol 96%

Bahan Histopatologi
◦ Formaline 10% (buffer formalin), volume 5-10x ukuran jaringan



TRIMS


