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INTRODUCTION



INTRODUCTION

Benign prostatic hyperplasia and prostatic carcamare the two most
common diseases involving men in older age. Thestatie cancer is the
second most frequently diagnosed cancer in medih Biost common cause of
cancer death in males worldwide and fifth most camroancer overatl. As
prostatic cancer is a disease of older age,by #@8@roportion of people
above 65 years will increase from 12.4% to 19.6&%e, number of prostate

cancer cases will quadruple.

According to world cancer stat facts, the estimatew cases in 2018 is
about 164,690 with percentage of all new cancerg8i5%. Estimated deaths
in 2018 is about 29,430 and percentage of all cadeaths being 4.8%.The
percentage of overall survival rate is about 98f88m 2008-2014. Prostatic
cancer is rare below 40 years and about 70% @scascur after 65 years of
age. The lifetime risk of being affected by prostatancer is 1. There is a
significant variation in geographic incidence witsians having the lowest
incidence rates of prostate cancer at about 10&r2100,000.Incidence of
prostatic cancer in persons with family historyreeses about two to four
times higher than in control populations. Thosehwat family history of
prostate cancer tend to have earlier onset of sksa@out six or seven years

earlier than controls about 40% of those cancexgmdised below the age of 55.

Charles C Huggins recieved a Nobel prize in 1941hfe noble work in

identifying that androgens play an importsnt roleéevelopment, growth and



treatment of prostate cancer.

The diagnosis of limited well differentiated adeamsnomas of prostate
iIs one of most difficult areas of surgical pathglo@enign hyperplasia can
sometimes mimic adenocarcinomas and differentiaietween the two and
early diagnosis of prostatic carcinoma is crudtadhould also be differentiated
from benign lesions, mimickers and premalignanioles such as prostatic

intraepithelial neoplasia(PIN) and atypical adentmmsa hyperplasia (AAH).

Mucins are present in the tissues or are secreyethd glands. The
normal prostatic glands secrete neutral mucosubstafumerous reports have
claimed that acidic mucin is absent in benign @tistylands and is present in
prostatic adenocarcinomas. Whereas PAS is posiiihmth benign prostatic

hyperplasia(BPH) and prostatic adenocarcinoma(Pca).

Prostatic adenocarcinomas are differentiated fremdn hyperplasia of
prostate by absence of basal cell layer. Therdbasal cell marker (p63) is
useful in differentiating benign hyperplasia of gae from prostatic

adenocarcinoma.

As special stains will be cost effective and simipi of its procedure,it
can be used even in lower centres for diagnosigrastatic adenocarcinoma

and its differentiation from benign prostatic hyplasia.

This study is undertaken to demonstrate that aadicin maybe an
adjunctive aid in the diagnosis of prostatic adamcoomas from benign

prostatic hyperplasia and to correlate and confith P63 expression.

2



AIMS AND OBJECTIVES



AIMSAND OBJECTIVES

1. To study the mucin histochemistry in benign prostayperplasia and

prostatic adenocarcinoma.

2. To study alcian blue staining among different geadsd prostatic

adenocarcinoma.

3. To correlate and confirm with p63 expression in igenprostatichy

perplasia and prostatic adenocarcinoma.
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REVIEW OF LITERATURE

ANATOMY:

Prostate is a pear shaped encapsulatedsswy sex gland situated at the
apex of urinary bladder in males. A healthy prasiata normal adult weighs
about 20 grams and measures about 4x3x2tdmasa true internal connective
tissue capsule and a false external capsule, vdeigkied from the pelvic fascia.
It can be broadly divided into an inner periuretlmane and an outer cortical
zone. This classification is important because, older zone is the most
common site for adenocarcinoma whereas the inmee the most common
site for benign prostatic hyperpla§i&®® It can be further classified based on
embryology and pathological features into peripherantral,transitional and

periurethral region§”!
Trangtion zone

It is the portion of prostate surrounding the prestatic urethra and
constitutes about 5-10% of the prostate volumedr@matic increase of the
transition zone volume is mainly due to benign fatis hyperplasia and causes

lower urinary tract symptoms (LUTS)

Central zone:
The transition zone is surrounded by the conicatrakzone. It extends
from the base of the prostate gland to the veruamumh. This region forms a

funnel or a ring like zone which comprises the eaiory ducts which are



present posterior to the pre prostatic urethraotistitutes about 25% of the

prostate volume.

Peripheral zone

It is the outermosportionof the prostate gland surrounding the central

zoneposteroanteriorlyand most of the transition zone.

It constitutes about 75% of the total prostatiawoé.

Anterior fibromuscular stroma:

It is present anterior to the urethra and extentisthe transition zone.It

constitutes about 5% of the total prostatic volume.

Figure 1 Anatomy of Prostate




HISTOLOGY:!™

It is a partially encapsulated organ with capsweecing posterior and
lateral aspects. The anterior and apical surfages cavered by anterior

fibromuscular stroma which is part of the glanélits

The prosate gland is composed of glands and stitmaglands are of

branched tubule-acinar type embedded in a fibromlasstroma.

The epithelium has a convoluted pattern and iswhranto folds,
sometimes into papillary pattern. The glands areedi by two layers of
epithelium. Luminal epithelium is tall columnar Wwiprominent round basal
nuclei and pale staining eosinophilic cytoplasmhedtype is basal cells which
are stem cells and becomes prominent in prostggierplasia.Some glands may
show inspissated secretions forming spherical @hiocrs-corpora amylacea.
Corpora amylacea increase in number with increassgé and it may become

calcified.

The supporting stroma is composed of collagendm®ous tissue and

smooth muscle fibres.



OF PROSTATE.

FIGURE 2: NORMAL HISTOLOGY
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EPIDEMIOLOGY:

Prostate is the second leading site of cancer ammaigs in large Indian
cities like Delhi, Kolkatta, Pune and Thiruvanambem and third leading
site of cancer in cities like Bangalore and Muménad it is among the top ten
leading sites of cancers in the rest of the pomulabased cancer registries

(PBCRSs) of Indid'® In Chennai, prostate cancer {8most common cancer.

According to GLOBOCON 2018, prostate cancer incogers 7.1%
worldwide. Lathikaet al ¥analyzed the time trends in the incidence of ptesta
cancer for different age groups of the Indian paton reported using relative

difference and regression approaches coveringrne#jes like Ahmedabad,



Bangalore, Chennai, Delhi, Mumbai, Karunagappalagpur, Pune, and

Thiruvananthapuram.

The estimated age-adjusted incidence rates (AARg)astate cancer in

India as a whole was 3.7/2@ersons during the year 2008.

The mean annual percentage change (MAPC) in thdecmcidence
rates ranged from 0.14 in Ahmedabad to 8.6 in Caerifeak incidence was
observed in the age group above 65 years, indg#tiat prostate cancer was a
cancer of the elderly. Chennai also recorded tgbdst MAPC of 5.66 in the

age group of patients above 65 years.

The estimated annual percentage change (EAPC)eiPA#R ranged
0.8-5.8 in the various registries. Increase inttead was seen in men aged 55-

64 years in Bangalore, Chennai, and Mumbai durB&3812002.

In other study by yoele et al, maximum increas@AR was noted for

Chennai registry (4.95%) and the least for Mumbagistry (0.89%Y’

Swaminathamt al. study showed that the average annual age-
standardized rate for prostate cancer had a signifincrease by 47% during
the period of 2002-2006 in Chennai compared togdrevious years. Their
study also showed that prostate cancer had betioenainth most common

cancer in Tamil Nad{f!

Herbertet al. compiled data available from various cancer tegs and

observed that the average annual cancer incidexieefar prostate cancer in
8



India ranged 5.0-9.1 per 100,000/year. In Indiaaglbfprostate cancers, 85%
were detected late (stages Il and IV).A significaatable difference was also

observed between the rural and urban areas in. Ifldia
RISK FACTORS:

1) AGE; In 2013,Singlet al. ! studied the relationship of lifestyle, age,
and BMI with PSA levels in benign prostatic hydegma (BPH) and
prostate cancer in the North Indian populationeylbbserved that
the mean age of prostate cancer patients (67.562 %years) was
significantly higher than that of BPH patients @3+ 7.92 years).

2) HORMONAL STATUS: Prostatic cancer is hormone dematidhat

is it develops in older men with circulating andeog.
Castration done before puberty protects againstaiio cancer.

Patients with hyperestrogenism due to liver cirrfhobave lower

incidence.

Therapeutic castration and antiandrogen treatmenises tumour

regression.

3) DIET: Increased consumption of fat and carcinogensharred red
meat, lycophenes in tomatoes,soy products andmwiteD are

suspected to play a role.

In a study conducted by Terey al. ! had observed a reduced risk of

prostate cancer for fish eaters.



Heterocyclic amines produced during cooking of retkat and
pyrolysates produced during cooking of meat overobal/smoke had been
observed as a reason for increased prostate cgesiesis in the non

vegetarians®

4) SMOKING: In 2010, Hunchare#t al., showed an increased risk of
prostate cancer in chronic smok8rs

5) OBESITY: Amlinget al.®™and Freedlangt al. ™ showed
positive correlation of obesity and BMI to prostasacer.

6) ENVIRONMENTAL FACTORS: As India is an agricultural
country, exposure to pesticides and other agriclltahemicals is
inevitable. Banerjeet al™? study reported that pesticides, mainly
organochlorine pesticides (OCPs), could be calkegemoestrogenic
pesticides as they possessed estrogenic prop@@#s such as 1, 1,
1-hexachlorocyclohexane (HCH), dieldrin, and entiasuare the
most commonly used xenoestrogenic OCPs in India.pAsstate
cancer is an estrogen-dependent cancer, thesecigestimight
increase the risk of prostate cancer incidencehm population
exposed to these carcinogenic agents.

7) PREMALIGNANT LESIONS: Nodular hyperplasia is not a
predisposing factor but both the conditions may uocc

simultaneously.

High grade prostatic intraepithelial neoplasm is peemalignant

condition for prostatic adenocarcinoma.
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GENETICS:

Genetic association is seen in about 5-10% of aticstancers. The risk
is twice with single first degree relative with ptatic cancer and the risk

increases to five fold with two first degree relatiwvith prostatic cancer.

It also occurs at an earlier age in patients witbng family history.
A , allele of the CYP17 polymorphism has also beemnteg to be associated

with an increased risk of prostate cancer in sn®ked nonvegetarians’

BRCAZ2 germline mutation is associated with 20 foidreased risk of

developing prostatic cancer.

Increased risk is associated with germline mutatain HOXB13,
chromosomal rearrangements in coding sequence 8ffaimily transcription

factor next to androgen regulated TMPRSS2 promoter.

Other genetic alterations include amplication of28glocus(MYC

oncogene), deletions of PTEN tumour .

The commonest genetic alteration found in about bglall cases is
fusion of androgen responsive serine protease gbtiRRSS2 (21922.2) with

one of the ETS transcription factor gene family roens®”.

ETS transcription factor gene family includes ERG22.2), ETV1
(7p21.2), ETV4 (17921) , ETV5(3927) with ERG acctoog for about more
than 90% of cases. this molecular alteration se®nise an earlier event in

pathogenesis as it is seen in high grade prostataepithelial neoplasia.

11



Expression of fusion transcript is downregulated tas tumour

progresses to become androgen restatant

Advanced stage shows TP53 loss, deletion of RB gadeamplification

of androgen receptor gene locus.

Hypermethylation of glutathione s transferase (GHTgene is the most

common epigenetic alteration which downregulate3 ElSexpression.

RB,CDKN2A,MLH1,MSH2 and suppression of Wnt pathwagnaling

(APC) are other epigenetic modifications seen osfatic cancers.

HER 2 gene amplication is seen in about one thifdpstatic
adenocarcinomas and it correlates with tumour gssaige and non diploid

DNA content?,
PATHOGENESIS:

Androgen receptor (AR) signaling is important forrogtate
differentiation, function as well as for prostasncer growth and progression.
The human AR is encoded by a single copy genehenXtchromosome

(Xq11.2-q12).

Although there is some evidence that the lengtkhefpoly-glutamine
repeat correlates with prostate cancer risk, thireno strong proven

relationship?®!

In the absence of androgens, AR is present in yi@plasm bound to

heat shock proteins (HSP-70 and -90).HSP funcsoto istabilize the protein

12



and protect it from degradation. AR activity is uéged by 2 major ligands,
testosterone and dihydrotestosterone (DHT). by ha prostate. Prostate
converts testosterone to DHT bw-Eeductase. DHT is more potent than
testosterone and has 10 times higher binding &ffior AR than testosterone
and is the primary androgen bound by AR. DHT bigdio the AR results in
the recruitment of protein kinases, leading to gphorylation of many serine
residues. Phosphorylation of the AR leads to méamyctions such as
protection from proteolytic degradation, stabilieat and transcriptional
activation®® The transactivation of AR involves several coragpidy proteins
that are able to differentially respond to a chaggmicroenvironment to

regulate specific gene targets involved in cellgtoand survival?”

In the normal prostate epithelium, there is a badametween the rate of
cell proliferation and the rate of apoptosis; whishlost in prostate cancer

leading to tumor growtK®

13



FIGURE 3: MECHANISM OF PATHOGENESIS OF PROSTATIC

ADENOCARCINOMA:

cytaplasm

Protein
Expression

v

Cell Proliferation,
Differentation,
and Survival

Mechanism of ligand-dependent gene transactivation by the
androgen receptor. Testosterone (T) inside the prostate epithelial cell is
converted to dihydrotestosterone (DHT) by 5e-reductase. DHT binds to
AR causes dissociation of the AR-heat shock protein (HSP) complex,
dimerization, and translocation to the nucleus. AR binds to androgen
response elements (ARE) and recruits multiple co-activators to enhance

transcription.

M echanisms of Hor mone Resistance in Prostate Cancer

The mechanisms involved in the emergeriddRPC despite sustained
androgen ablation and/or the use of AR antagoruats be classified into

3 general categories:

14



DNA-based alterations in the AR gene, sashamplification or point
mutations, AR- growth factors crosstalk, and a¢ibraof alternative pathways

of survival and proliferatioff’
CLINICAL EXAMINATION:
Early localized cancer is asymptomatic.

Urinary symptoms such as hematuria , dgggncreased frequency occur

in later stages because most of the tumour ocoyseripheral prostate.

Very advanced stage cancer may presemedsbral metastasis with
back pain. Digital rectal examination and PSA levetlp in detection of early

prostatic cancers.

Skeletal surveys and radionucleotide boseanning confirms

osteoblastic metastasis.

Diagnostic triad include serum PSA ,dibitectal examination and

transrectal ultrasonography for early prostaticicexma detectioff
DIGITAL RECTAL EXAMINATION AND ULTRASONOGRAPHY: :

Early carcinomas cannot be distinguishiem nodular hyperplasia,
granulomatous prostatitis, tuberculosis, infardithrasis by rectal examination
alone. Pathological examination of prostatic tisssieconfirmatory in such

cases.

15



As most of the prostatic carcinomas aoated in the peripheral zone, it
may be detected by DRE when the volume is > 0.2Imbabout approximately
18% of cases, carcinoma is detected by DRE alorespective of PSA level.
DRE in patients with PSA level < 2 ng/mL has aipes predictive value of
about 5-30%. Abnormal DRE is associated with ameased risk of higher
Gleason score and is an indication for biopsy.

Transrectal ultrasound can detect tumours as sasll5 mm in
diametef!® However, 30% of prostatic tumours are missed onstectal

ultrasound and hence it is not a valuable screeoiolg
SERUM PSA LEVELS;

PSA has been widely used as a screening test fustgbe cancer.
Prostatic epithelium synthesizes PSA which is @neeprotease regulated by
androgen. It cleaves and liquefies coagulum formker ejaculation.Though

elevated serum PSA is specific to prostate, ibisspecific to prostatic tumour.

Although it is used as a screening test it lack#h kepecificity and

sensitivity.

It serum levels is also elevated in benign prostayperplasia,infarction
of nodular hyperplasias, prostatitis, instrumenotatf prostate and even after
ejaculation. A serum value of 4ng/mL is taken asma cutoff in most
laboratories but in about 20-40% of early localipedstatic tumours the serum

value maybe 4ng/mL or even lower than that.

So some guidelines take 2.5 ng/mL as cutoff value.

16



Serial assessment of serum PSA values is used dessment of
response to therapy. Increase in serum PSA lev@wing therapy for

localized tumour indicates recurrent or dissemuhatsease.

Immunohistochemical localization of PSA on tisswext®ns can be

used to find whether a metastatic tumour originategatostate.

Modifications in PSA include PSA density,PSA vetgciratio of free

and bound PSA in serum and age specific referealces.
AGE SPECIFIC SERUM PSA LEVELS:

In 2007,Ganpulet al. ™ study observations on age-specific PSA and
PSA density values in a community-based Indian [@jan in Gujarat showed
that the mean PSA values increased from 2.1 ngfmhe age group of 40-49
years to 5.0 ng/mL in the ag group of >70 yearsil@rly, the mean PSA
density also increased from 0.15 to 0.2 ng/mL i Hame age group of

patients.

Men with hyperplastic prostate produce more PSAnth@en with

smaller glands.

Older men have increased incidence of BPH and hiesree more serum

PSA levels.
The upper age specific serum PSA values:

2.5ng/mL for men aged 40-49years.

17



3.5ng/mL for men aged 50-59 years.

4.5ng/mL for men aged 60-69 years.

6.5ng/mL for men aged 70-79 years.

PSA DENSITY:

Serum PSA density identifies the contribution ofilga prostatic tissue

to serum PSA level.

It is usually calculated by dividing the total seruPSA level by
estimated gland volume to calculate PSA producedyman of prostate tissue.

Gland volume is estimated using transrectal ultrado

PSA VELOCITY:

It is the rate of change of PSA. More rapid incecesPSA level is seen
iIn men with prostatic cancer than in men withowgspatic cancer. The rate of
change in PSA that distinguishes between prostadiccer and without

prostatic cancer is 0.75 ng/mL per year.

For PSA velocity measurement, atleast three PSAsurements in
about 1.5 to 2 years should be done as there st &@86 variability between

repeat PSA measurements.

18



RATIO OF FREE AND BOUND PSA:

Immunoreactive PSA exists in two forms-a major tiat bound to
alpha 1 antichymotrypsin and a minor free fractidhe percentage of free
PSA is lower in men with prostatic tumour than iemmwith benign prostatic

diseases.

In 2011,Shatet al. **! in a hospital-based study found than the free PSA
(f PSA) levels correlated with the age of the graiti The mean f PSA levels
(ng/mL) among the four age categories (<45 yed@s5Q}years, 60-75 years,
and >75 years) were 0.49 + 0.13 ng/mL, 0.69 £ (h@gdmL, 1.94 + 0.04

ng/mL, and 2.33 = 0.43 ng/mL, respectively.

In Chennai, a study conducted by Atihal. *® evaluated the free-to-
total PSA (f/t PSA) ratio to distinguish BPH andgtate cancer in the age
group of 40-75 years. They observed that f/t PSfAoravas decreased

significantly in prostate cancer compared to BPH.

One study has shown that a cutoff for biopsy in gigmatic men with
negative digital rectal examination (DRE) in Indisuld safely be raised to 5.5
ng/mL, which could avoid about 10% of men unneadélysaubjected to

[17]

biopsy.

ROLE OF OTHER GENESIN DIAGNOSIS OF PROSTATIC

TUMOUR:

PCA3 is overexpressed in about 95% of prostaticotumsnit is a non

coding RNA.
19



Urine PCA3 is used as an additional marker in p&iavith elevated
serum PSA levels but negative prostate biopsy. &l urine PCA3 levels is

associated with increased risk of positive repeastpte biopsy.

Combination of urinary PCA3 and urinary TMPRSS2-ERGon DNA

have increased sensitivity and specificity than R8reening alone.

CYTOLOGY:

According to Epstein et df*the accuracy of needle biopsy is 85.6%
and that of aspirates was 86.6%,together the acgusa5.8%. Inspite of this,
aspiration cytology has fallen into disuse becaokséarge number of false

negative reports.

Poorly differentiated and moderately differentiatadcinomas are easy

to diagnose whereas well differentiated tumour ldesis is difficult.

BIOPSIES:

Needle biopsy can be done either perineal or teate Transrectal

route is more preferred.

Automated spring loaded 18 gauge biopsy gun isntgcéeing used.
Six core technique (sextant biopsies) is used melytf®. However, 12 core
shows higher yield by 31% especially when the €@ee taken from lateral

lobes.
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FIGURE 4 & 5: SSITESOF PROSTATIC BIOPSY:
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It has been found that if five blocks or 12 g aidamly selected tissue

submitted, the probability of detection of carcireom approximately 90% and

it rises to 98% with examination of eight bloc¢k®.

HANDLING OF PROSTATE SPECIMENS:**

RADICAL PROSTATECTOMY:

Specimen should be oriented, margins inked and foxernight.
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Vas deferens and proximal bladder neck marginsldimishaved.distal
apical margin is obtained by amputating the distaim of apex and sectioning

the so obtained cone perpendicularly to the cueedg
Cut serial sections at 2-3 mm from apex to base.

Description:

Weight, dimensions and organs received should lednd.ocation in
prostate, size,colour,borders,capsular and petgtrosnvolvement of tumour
should be noted. Whether urethra and seminal Mesisianvolved by tumour

should be noted.
Any adjacent nodular hyperplasia should be noted.
Sections for microscopic examination;
Vas deferens margin.
Proximal bladder neck margin.
Right and left distal apical margin.
Proximal, mid and distal portions from each semvescicle.
Adequate sections from the tumour.
TRANSURETHRAL RESECTION (TURP);

Specimen should be weighed and examined carefatlyhérd yellow
areas which represents carcinomatous areas. Shspe,sand colour of

fragments should be noted.
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Sections;

If all fragments received in single container: @llspecimen until four

cassettes. If excess, one additional cassettetdr &dditional 10 g of tissue.

If received fragments are identified as from whiche they were taken
then, all of specimen upto 4 cassettes. If exarss cassette for each additional

10 g of tissue.

If carcinoma is identified microscopically in a Bkthat was not entirely
submitted then the remainder of the tissue shdaddprocessed entirely

regardless of the amount.

SUPRAPUBIC PROSTATECTOMY FOR NODULAR HYPERPLASIA:

Specimens should be sliced every 3mm after fixadiod examined for

carcinomatous areas.

Sections;

Three sections from each left and right lobe.
One section from middle lobe.
PROSTATIC INTRAEPITHELIAL NEOPLASIA:

In 1926, Orteff? first described premalignant changes in prostate.
1989, the term prostatic intraepithelial neopla@tdN) was coined and is
defined as a cytologic alteration in architectyralbrmal gland§™ Prostatic
intraepithelial neoplasia is more common in thepteral zone of the prostate
(75%-80%), as in prostatic adenocarcinoma, andxtieeraely rarely in the
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central zone (<5%157® The frequency of HGPIN in needle biopsy specimen
is about 5% to 16% and in transurethral resedatiotihe prostate specimens it
is about 2.3% and 4.2%It comprises an intraluminal proliferation of the
secretory epithelium revealing a spectrum of asjpicytological changes
ranging from minimal changes to those that are simtfjuishable from

carcinoma*

According to McNeal Bostwick criteria,three grades PIN were
identified*® Recently, PIN isdivided into two grades (low-graged high-
grade) instead of the previous three-grade systenv-grade includes PIN 1

and PIN 2; high-grade includes PIN 3.

McNeal®*"also described atypical adenomatous hyperplasidH)Ak is
characterized by an architectural alteration inologically unremarkable
gland$®® .High grade PIN is the most likely precursor afanoma prostate
because of its greater association with prostadccinoma. The other
premalignant lesion AAH and its more common assmeiawith nodular
hyperplasia than adenocarcinoma makes it a pospiemalignant lesion to

transition zone adenocarcinoma.

Histological features of PIN?

At low power:

. Ducts are lined by darker cells.

. The ducts are thicker than normal ducts.

. It has a complex intraluminal patern of growth.
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At high power:

. nuclear enlargement and nuclear stratification.
. Hyperchromasia
. Prominent nucleoli.

Histological features of Low grade PIN:

. Epithelial proliferation with cellular crowding.
. Nuclear stratification and nuclear enlargement.
. Nucleoli rare, if seen will be small.

FIGURE 6: HISTOLOGY OF LOW GRADE PIN

Histological features of High grade PIN:

* Nuclear enlargement and hyperchromasia
* One or more large nucleoli with clear halos.

» Mitotic figures are rare.
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e Common patterns of HGPIN: tufting pattern(87%),mpmapillary

pattern(85%),cribriform pattern(32%),flat patterg)."!

FIGURE 7: HISTOLOGY OF HIGH GRADE PIN:

other histologic variants of PIR¢82

signet ring variant.

e Mucinous variant.

e Small cell neuroendocrine variant.
* Foamy variant.

e Inverted variant.

» With squamous differentiation.
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BENIGN MIMICKERS OF PROSTATE CARCINOMA,;

. Prostatic atrophy:

It is also known as simple or cystic atrophy andally involves an
entire lobe. It is characterized by presence oh laitophic and hyperplastic
glands arranged in multiple lobules separated HWyofic stroma.lt is
differentiated from prostatic adenocarcinoma bysenee of inflammatory

cells,corpora amylacea and discontinuous basat.laye

PROSTATIC HYPERPLASTIC LESIONS:

. Benign prostatic hyperplasia:

It is composed of glands varying from small andwated glands to
large glands with cystic dilatation exhibiting cplicated growth pattern, such
as papillary and branching. It is differentiatednfradenocarcinoma by lacking
malignant nuclear features and presence of baflalayer. Adenocarcinoma

shows the presence of luminal crystalloids or lbhuein at low power.

. Basal cell hyperplasia: BCH occurs in about 10% of peripheral zone by
needle core biopsy. It is associated with the agelmaherapy-related atrophy.
It may present as glands with multilayered basé#s ¢e solid basaloid nests
composed of hyperplastic basal cells having baisoytoplasm and bland
nuclear features without nucleoli. Morphologicallyt can be florid,
pleomorphic or atypical. Atypical BCH is chararcsed by proliferation of

basal cells with prominent nucleoli and exhibitimgclear atypia, intraluminal
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secretions, intracytoplasmic hyaline globules, ardy few mitoses. IHC for

basal cells will help in distinguishing from prosteaadenocarcinoma.

. Clear cédlscribriform hyperplasia (CCCH):

CCCH has been considered as a morplualbgiariant of BPH. It
consists of enlarged glands composed of anastomasaar cells forming a
cribriform growth pattern. It should be differeriéd from high-grade PAA
with cribriform pattern and can be differentiatedtbe presence of the nodular
proliferation of cells with bland cytology in a tdhr fibrous stroma, and the

presence of basal cell layer.

. Atypical adenomatous hyperplasia.:

It is also known as adenosis.It is a well circanised lesion with a
lobular appearance composed of small,round dempsalyed disorderly glands
with medium sized nucleoli and luminal crystalloBlasal can be either present
or discontinuous.

. Sclerosing adenosis: It is similar to the lesion in breast. It is compds
of variable sized glands lined by clear secret@lscand dark staining basal
cells in a prominent sclerotic stroma. It may contatraluminal mucin and

prominent nucleoli.
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METAPLASTIC LESIONS:

. Mucinous metaplasia:
It occurs in peripheral zone and composed of glainsd by tall
columnar cells with rich mucin and basal nucleirdsembles Cowper glands

and positive for PAS, Alcian blue and Mucicarmine.

. Paneth cell metaplasia:
It can be neuroendocrine differentiation,exocringfeckentiation or
intestinal Paneth cell differentiation. It is udyahssociated with HGPIN and

prostatic adenocarcinoma.

NON PROSTATIC LESIONS:

. Nephr ogenic adenoma:

It is also known as adenomatoid or nephrogenic pheta.lt is
metaplastic response of urothelium to injury asccomposed of following
structural patterns- tubular, microcystic or pawyl pattern exhibiting hobnail

like or flat cells.

29



Wolffian duct:

Wolffian duct remnants are very rare in adults dras a lobular
architecture composed of different sized glandfiauit basal cells.lt may also
show papillary hyperplasia, intraluminal eosinojhitecretion ,fibrocystic
change and sometimes infiltrative pattern. It cam differentiated from

prostatic adenocarcinoma by negativity for PSA B&BAP.

Seminal colliculus:

It is present near the entrance of seminal vesikf®wn as posterior

urethral valves. They show nuclear pleomorphism emmplex architecture

and can be differentiated from adenocarcinomarbgence of basal cells.They

contain cytoplasmic golden brown lipofuschin anehilbal corpora amylacea.

. Rectal glands:

They are most likely to be found in TRUS guidedspatic biopsy. It is
chararcterised by presence of distorted,hyperplagilands containing
intraluminal and extracellular mucin with promitenucleoli and absence of

basal cells. It can be differentiated by abserid@SA and PSAP staining.

TYPES OF PROSTATIC CARCINOMA:

Prostatic carcinoma is mainly divided into two cpees

1) adenocarcinoma of secondary ducts and acini.

2) Adenocarcinoma of primary ducts.
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Histologic features favouring Adenocarcinofffa:

CRITERIA FOR ADENO CARCINOMA

. Enlarged nuclei
. Nuclear hyperchromasia.
. Prominent nucleoli.

. Amphophilic cytoplasm.
. Sharp luminal border.

. Apoptotic bodies.

. Mitotic figures.
. Blue tinged mucinous material.
. Pink amorphous material.

. Crystalloids.

. Mucinous fibroplasias.
. Perineural invasion.
. Glomerulations.

ADENOCARCINOMA OF SECONDARY DUCTSAND ACINI:
SITE OF ORIGIN:

Most adenocarcinomas arise in the peripheral regibrprostaté®.
Periurethral region is involved in later stages tbe diseade®.Rarely

carcinoma can occur in transitional zone.
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HISTOLOGIC FEATURES:

. There are four major cytological pattéfflsmedium sized glands, small
glands, diffuse individual cell infiltration andiloriform pattern.Gland forming
types are usually lined by single layer of epitinedibut occasional stratified
epithelium may mimic late prostatic intraepithelia¢oplasia. Most of the
carcinomas exhibit a combination of the above fogological patterns either
synchronously or metachronously.

. The neoplastic cells show nuclear enlargement,gutee nuclear
contour, hyperchromasia and macronuci&blineasuring more than 1 micron
in diameter.

. Malignant glands contain intraluminal wispy blue aimu Carcinomas
with medium sized glands appear as closely pladaddg with irregular

outline and scanty intervening stroma under low @ow

Carcinomas with small glands appear as expansigiale® with regular

round small sized individual glands.

Diffuse individual cell infiltration pattern reseias lobular carcinoma
of breast. Cribriform pattern is considered asaithtictal carcinoma as the basal

layer is preservéd.

Glomeruloid pattern is recently discovered whichcisaracterized by

intraluminal ball like clusters of tumour ceif.

Squamous metaplasia is uncommon and presents ds drade

carcinomas and has poor progn8is
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Perinuerial involvement by the tumour cells is coommlt is due to
spread of neoplastic glands along the planes ef leaistance and its presence
in needle biopsy indicates Mucinous fibroplasiazatagenous micronodules

is deposition of basophilic ground substance instireounding strom&?
PROTEIN CRYSTALLOIDS®?

10-23% of prostatic carcinomas especially the ohaging medium

sized glands show protein crystalloids in their ¢dum

Although it is seen in benign glands, its preseisc@an indicator of

malignancy. They predominantly contain inorganifsu
VARIATIONSIN PROSTATIC ADENOCARCINOMA:
. Prostatic adenocarcinoma with atrophic features:

It is composed of tumour cells with scanty cytoplaand the nuclei
occupies the entire cell. It mimics benign hypes@laand is differentiated by

presence of infiltrative growth and cytological ti@@s of malignancy.
. Pseudohyperplastic variant:

It shows papillary folding, branching, corpora aaoga and microcystic
pattern, all resembling hyperplasia. It is diffdrated by cytological features of

malignancy and adjacent PR,
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. Foamy gland variant:

Grossly the tumour has soft consistency and a byighow colour and

hence difficult to identify on digital examination.

The tumour cell cytoplasm has finely granular apaeee or clear

foamy appearance due to accumulation of lipids.

It has a low gleason score but is an aggressiveuufif’
CARCINOMASOF PRIMARY DUCTS:

It occurs in large ducts in periurethral redifn

Grossly it is either polypoid villus or an infiltirae growth involving

urethra.
TYPES OF PRIMARY DUCT CARCINOMA:
L arge duct adenocar cinoma;

Microscopically it shows large dilated ducts arraaign cribriform or
papillary pattern lined by columnar pseudostraiifiepithelium P with

occasional clear cell (mesonephroid).
Occasionally it shows pagetoid spread in the pticstiaethra.

It presents at more advanced stage and has higber term survival

rate. Endometrioid(endometrial)type adenocarcirdina

It is a variant of large duct adenocarcinoma.
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It arises from prostatic utricle which is a mulériremnant.
Primary urothelial carcinoma?
It constitutes less than 2% of prostatic carcinamas

It arises from the outer portion of periurethrattdudraining into urethra

which is lined by urothelium.

Primary urothelial carcinoma from urethra or bladdshould be

excluded before making a diagnosis of primary el prostatic carcinoma.
Mixed adenocacinoma and urothelial carcinoma o$tfarte:

It contains both glands and urothelial componemairying proportions.
OTHER MICROSCOPIC VARIANTS:
CARCINOMA WITH NEUROENDOCRINE FEATURES*™:

About 80% of normal or hyperplastic prostate havdoerine cells with
argentaffin-argyrophil properties, serotonin, dalcin,bombesin,somatostatin

and dense core granules on ultastructural exaramati

About 10% to half of typical adenocarcinomas shodcerine features.
Prostatic carcinoma with neuroendocrine differdmra typically express

estrogen inducible pS2 protein.

Some prostatic carcinoma resemble typical or a@ymarcinoid tumour.

Strong positivity for PSA and PAP indicates prastatrigin. The endocrine
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component shows positivity for adrenocorticotroparmone, beta endorphin

and calcitonin.

Small cell carcinoma: It presents as pure formosoegted with

adenocarcinoma either synchronously or metachrdyious

It causes cushing syndrome or inappropriate aniretic hormone

secretion.

It is an aggressive tumour and should be diffeaded from high grade

prostatic adenocarcinoma.

Large cell neuroendocrine carcinoma: In most césagses after long

term hormonal therapy for prostatic adenocarcinoma.

MUCIN SECRETING ADENOCARCINOMA[Y:

This tumour contains large amounts of intracellidad extracellular

mucin comprising about 25% of tumour.

Microglandular, comedo,cribriform,hypernephroid asdlid variants

can be seen.

The mucin secreted by well differentiated adenanaroas is non-o-
acylated sialomucins whereas poorly differentiadenocarcinomas secrete
mono-o0-acylated sialomucins but mucinous adenaoantas secrete mono-

di-, and tri-o-acylated sialomucins.

MUC?2 expression is seen.PSA and PAP are positive.
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In contrast to usual adenocarcinomas, this typewshoare bone

metastasis, lesser response to radiation therapgr@not hormone dependent.

It should be differentiated from large bowel muceisocarcinoma

extension and Cowper’s gland carcinoma.
SQUAMOUSCELL CARCINOMA;

It is a rare carcinoma and it can occur either deanor following
hormonal therapy. Grossly presents as a circunettriiodule in transition

zoné'®. Closely related to adenosquamous carcinoma.
ADENOSQUAMOUS CARCINOMA:

It occurs either de nova or following radiationh@mrmonal therapy.
SIGNET RING CARCINOMA:

It is a highly malignant neoplasm composed predantiy of signet

ring cells.

It can have solid, acinar or Indian file pattern.

The cells contain microvilli lined intracytoplasmiemer'®?!,
ADENOID BASAL CELL TUMOUR!"%:

Also known as basal cell carcinoma and adenoidayike tumour. It
resembles adenoid cystic carcinoma of salivarydylaut has a more indolent
course. Microscopically,it presents as an expamgsogth,multinodularity with

cribriform pattern and with luminal- basal luminake material with
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surrounding fibromyxoid stroma. Squamous differaimin and basal cell

hyperplasia can be seen.
PSA and PAP is usually negative or focally positive

This variant should be differentiated from adenocema with
cribriform form of glands ,basal cell hyperpladi@saloid carcinoma and true

adenoid cystic carcinoma.
BASALOID CARCINOMA:

It is a highly aggressive neoplasm and should fierdntiated from
aenoid basal cell carcinoma. This carcinoma sholegated expression of

BCL2 and high Ki 67 index.
SARCOMATOID CARCINOMA:

The epithelial component is mostly commonly adendnama but
squamous features can also be seen. Sarcomatoidreles either non specific
spindle cells or giant cell features showing diéf#iation toward cartilage ,
skeletal muscle or bol&'. Pleomorphic giant cell adenocarcinoma is a

subtype of sarcomatoid carcinoma.
LYMPHOEPITHELIOMA LIKE CARCINOMA;
TUBULOCYSTICNCLEAR CELL ADENOCARCINOMA:

Rare cases similar to mullerian type clear celhagarcinoma and clear

cell carcinoma of renal cell carcinoma have begonted.
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TUMOUR METASTASIS:

Prostatic carcinoma initially spreads within thesiate,ducts and acini,
fibromuscular stroma , perineural spaces and bleessels*® Invasion of
fibromuscular layer of prostate (capsule) is mavenmon. It may also spread
to seminal vescicles, distal aspect of the glanddder and very rarely

prostatic urethra and rectum.

Seminal vescicle invasion should be diagnosed whign the muscular

wall of the organ is infiltrated by the tumadf{.

Rectal invasion is rare because of Denonvillieascia which covers the
posterior aspect of the prostate.[42] It can pressnanterior rectal mass ,
subserosal implants or as circumferential infilbatcausing annular rectal
stricture. Prostatic carcinoma most commonly metast¢ to the skeletal

system and lymph nodes.
SKELETAL METASTASIS:

Skeletal metastasis can be either multiple or aglitMost commonly
multiple. They are chararcteristically osteoblabtit can also be mixed or even
osteolytic. Lumbar spine, sacrum and pelvis aratbee common sites. Spread
to these sites is via Batson’s vertebral pléRusMetastasis to other bones is
through systemic circulation. Spinal metastasis nmargsent as cord
compression due to epidural mass and base of siatfistasis may present as

cranial nerve defects.
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Radiographically, osteoblastic metastasis shouldlifferentiated from
Paget disease and osteosarcoma. Microscopic exdonirehows clusters of
malignant glands surrounded by abundant new bomaation. Patient may
present with hypocalcemia, hypophosphatemia and runse alkaline

phosphatase.
NODAL METASTASIS:

The tumour first spreads to pelvic group and ldteretroperitoneal
nodes. If retroperitoneal nodal metastasis ocaurabisence of pelvic nodal
group, then the patients are likely to have liverd alung metastasis.

Periprostatic, periseminal vescicle and perirentales can also be involV&t

Sometimes, left supraclavicular and mediastinal esodan also be
involved. When these nodes are involved, the tumigumusually poorly
differentiated and immunohistochemical staining P&P and PSA is used for

diagnosis.
OTHER METASTATIC SITES:

Lung metastasis present with massive pleural effusand mostly
exhibit lymphangitic pattern of spread. Microacindubulopapillary and
carcinoid like growth patterns can be seen. whegelaucts are involved they
mimic metatatic colonic carcinoma. Other sitesudel testis, breast in patients
taking estrogens, liver, adrenal gland, dura, e#n, umbilicus, penis and

salivary gland.
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GLEASON MICROSCOPIC SCORING SYSTEM;

The Gleason scoring system is named after DondlehsBn, a
pathologist who developed it with his colleagudstlaat facility in the
19665

The (2005 ISUP modifiedf***4Gleason score of prostatic biopsy
includes the Gleason grade or the most extensiwveapy pattern plus the
second most common pattern that is the secondstgrp, if two are present.
If only one pattern is present then it should belded to yield the Gleason
score.

Gleason grading of prostatic adenocarcinoma shdaéd typically
performed using the 4x objective, although in dertastances such as in
back-to-back glands arrangement and in fused glarefuire higher
maghnification at 10x objecti\¥.

For three grades, the Gleason score is calculageddding the most
common grade plus the highest grade, irrespectivéisoextent. When a
carcinoma is largely grade 4/5, identification 05% of Gleason grade 2 or 3
glands should not be included in the Gleason score.

In addition to reporting of the carcinoma featufes each biopsy, an
overall Gleason score based on the carcinoma-peditopsies shoud be given.

The 2014 ISUP Gleason grading conference of piostatcinoma has
introduced the concept of the grade groups of RCarder to:

1. align the PCa grading with the grading of ottecinomas;
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2. eliminate the anomaly that the most highly ddfgiated PCas have a

Gleason score 6;

3. to further codify the clinically highly signifant distinction between

Gleason score 7 (3+4) and 7 (4 + 3) PCa.

The ISUP 2015/2016 WHO prostate cancer grade grdahprefore

range from 1-5.

FIGURE 8: ISUP 2015/ WHO 2016 REVISED GLEASON SCORE:

2015 ISUP /2016 WHO Revised Gleason Diagram

Microcystic glands VO &Y ® Pseudohyperplastic

glands

Atrophic pattern

glands
Poorly formed

Branching glands glands

Solid nests

Problems with the Current Gleason System!®?:

1) Scores 2-5 are currently no longer assigned anthinepatterns that

Gleason defined as a score of 6 are now graded #sig leading to
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contemporary Gleason score 6 cancers having ar h@tdgnosis than
historic score 6 cancers.

2) The combination of Gleason scores into a 3gre@uping (6,7,8-10) is
used most frequently for prognostic and therapeptigoses, despite
3+4=7 vs. 4+3=7 and 8 vs. 9-10 having very diffemognoses.

3) In practice the lowest score is now assignédaithough it is on a scale
of 2-10. This leads to a logical yet incorrect asgtion on the part of
patients that their cancer is in the middle of shale, compounding the
fear of their cancer diagnosis with the belief ttie cancer is serious,

thus leading to an expectation that treatment ceseary.

New Grading System'>

The new 5 Grade Group system has been developed basa study of
>20,000 prostate cancer cases treated with ragrcetatectomy and >5,000
cases treated by radiation therapy.

Grade Group 1 (Gleason score6) — Only individual discrete well-
formed glands

Grade Group 2 (Gleason score 3+4=7) — Predominantly well-formed
glands with a lesser component of poorly-formes#tiicribriform glands

Grade Group 3 (Gleason score 4+3=7) — Predominantly poorly

formed/fused/cribriform glands with a lesser comgat of well-formed glands
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Grade Group 4 (Gleason score
- Only poorlyformed/fused/cribriform glands
- Predominantly we-formed glands with a lesser component lacking glam
- Predominantly lacking glands with a lesser compbooémwell-formed glands
Grade Group 5 (Gleason scores-10) — Lacks gland formation (or wit
necrosis) with or w/o poor-formed/fused/cribriform glands

For cases with >95% poo-formed/fused/cribriform lands or lack of
glands on a corer at Radical prostatectomy, the component of <5étl-
formed glands is not factor into the grade. Poorliermed/fused/cribriformn
glands can also be a more mi component.

PATTERNSIN GLEASON SCORING:

Histological descriptions of new grading categories

Grade 1 + Only individual, discrete well-formed glands

Grade 2 * Predominantly well-formed glands with lesser component of poorly
formed, fused, and/or cribriform glands

Grade 3 * Predominantly poorly formed poorly formed, fused, and/or cribriform
glands with lesser component of well-formed glands

Grade 4 * Only poorly formed, fused, and/or cribriform glands or
* Predominantly well-formed glands with lesser component lacking
gland formation or
+ Predominantly lacking gland formation and lesser component of well-
formed glands (but poorly formed, fused, and/or cribriform glands can
be a minor component)

Grade 5 + Lacks gland formation —or has glands with necrosis -- with or without
poorly formed, fused, and/or cribriform glands
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FIGURE 9: GLEASON PATTERN |




FIGURE 11: GLEASON PATTERN I11
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FIGURE 13:GLEASON PATTERN V

GLEASON GRADE GROUPING:

GRADE GROUP | GLEASON SCORE AND PATTERN
1 Grade 6(3+3)
2 Grade 7(3+4)
3 Grade 7(4+3)
4 Grade 8(4+4, 3+5, 5+3)
5 Grade 9 or 10(4+5,5+4 , or 5+5)
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DIFFERENTIAL DIAGNOSIS:

. Atypical adenomatous hyperplasia.
. Atrophy.

. Crowded benign glands.

. Basal cell hyperplasia.

. Sclerosing adenosis.

. Cribriform hyperplasia.

. Mesonephric hyperplasia.

. Nephrogenic adenoma.

. Squamous metaplasia.

. Transitional cell metaplasia.

. Veromontanum mucosal gland hyperplasia.
. Prostatitis.

. Radiation atypia.

. Malakoplakia.

. Endometriosis.

. Cowper glands.

. Paraganglia in prostate.

. Benign glands adjacent to nerves and skeletal muscl
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HISTOCHEMISTRY:

The normal prostatic secretion is a neutral mucsisutze. In about two
third of adenocarcinomas secrete acid mucosubstakadic nature of the
mucin should be suspected when the luminal comtktite gland is basophilic
in routine staining and it is confirmed with Alcidsiue or colloidal iron

staining.

IMMUNOHISTOCHEMISTRY;

The two important prostatic epithelial markers BAP and PSA.

PSA has more specificity than PAP.

They do not differentiate between benign and malngnlesions in

prostate but very useful in confirming prostati@or in metastatic tumours.

They are absent in most undifferentiated tumoudsiaradvanced cases
following hormonal therapy. They are useful in dr#ntiating poorly

differentiated prostatic carcinoma and urothelalctmomas.

PSA is localized to endoplasmic reticulum,vesiclasyoles and

glandular lamina whereas PAP is localized to lystsagranules.
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PROSTATE SPECIFIC ANTIGEN:

It is a serine protease member of the family hugiandular kallikrein.
It is a 34 kD glycoprotein of 237 amino acidsdtexclusively synthesized by
prostic acinar and ductal epithelium which is présn normal , hyperplastic

and as well as in malignant prostatic tisSlde

OTHERSIMMUNO MARKERS:

PROSTATE SPECIFIC MEMBRANE ANTIGEN(PSMA):
It is a type Il membrane glycoprotein.

It is expressed by both benign and malignant pticsépithelium with

higher extent of staining in malignant epithelium.

It is also positive in high grade prostatic intrizleglial neoplasia (PIN)

and in hormone refractory prostatic carcindffta

Its expression correlates with Gleason score aagirsj™%®!

In addition to prostatic tissue, it is expressedesser amount in central
and peripheral nervous system, small intestine sadtvary gland.It is also

positive in endothelial cells of neovasculaturenainy solid tumours.
PROSTEIN/P501S:

It is localized in golgi complex and hence showsrimelear

cytoplasmic and a speckled pattern. It is alsotpesin poorly differentiated
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and metastatic prostatic carcindfialt is positive even in PSA negative

metastatic tumours.
P504S/ALPHA METHYLACYL COENZYME A RACEMASE(AMACR):

It has 97% sensitivity and 92% specifi€it{.It is localized to
peroxisomes. It | positive in high grade PIN, pabist carcinoma as well as in
both untreated and hormone refractory prostaticicama metastasis. As it is
positive in high grade PIN and benign mimics ofgpatic carcinoma such as
glandular and partial atrophy and in adenosissibi limited value as an
individual marker. A panel of AMACR, HMWCK and p6&@th negative basal

cell markers is used for identifying atypical paist glands.
HIGH MOLECULAR WEIGHT CYTOKERATINS™:

It is used in identifying the presence or abserideeal cells in atypical
prostate glands. 34BE12 is the most commonly udddvieK. CK5/6 can be

used alternately.
P63:

It is expressed in basal cells and is absent inmesmy cells and
neuroendocrine cells of prostate and hence is &bs@nostatic carcinoma and

is expressed in basal cells of benign gl&nd*”

Signorettiet al reported that all basal cells express p63 andehéms

marker can be useful in distinguishing benign lesitxom prostate malignancy

[48].
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Persoret al showed that p63 is expressed in normal basal eslth
benign prostate hyperplasia (BPH). It can be fgcabkpressed in prostate
atrophy and HGPIN, but p63 expression is abserthenmajority of prostate
adenocarcinoma$” Recent studies show that P63 gene is essentiabfonal

stem cell function in prostate.
NKX3-1:

It is a prostate specific androgen regulated homeazne involved in
tumour differentiation and its loss of function saa carcinogenesis. It is

superior to PSA in poorly differentiated prostaia'acrcinomé“z].
OTHER IHC MARKERS:

HER2/NEU protein is overexpressed in androgen iaddpnt prostatic

carcinoma.

CDX2 nuclear staining is occasionally present caygiifficulty in

differentiating from intestinal adenocarcinoma.

They also show positivity for EMA , CEA , Leu7 ,tbapsin D, B72.3,
parathyroid hormone related protein,gastric acicdbtgnase gastricism,

erythropoietin/erythropoietin receptor and glycdpno A-80.

Protatic adenocarcinomas show reduced expressidfraaidherin and

catenin/E-cadherin complex.
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PROGNOSIS:

In 1999,the College of American Pathologists(CARpived a group of
clinicians, pathologists and statisticians and ldsiaed the following

categories for as prognostic indicators of prastrcinomd®!
Prognostic factor s categorized by CAP:

- Proven to be of prognostic importance and usefalimcal patient
management:
Preoperative serum PSA level
TNM stage grouping
Histologic grade as Gleason score
Surgical margin status.
- Extensively studied but whose importance remairisetgalidated:
Tumour volume
Histologic type
DNA ploidy
[lI-  Not sufficiently studied to demonstrate their progfic value:
Perineurial invasion
Neuroendocrine differentiation
Microvessel density
Nuclear roundness
Chromatin texture

Karyometric factors
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Proliferation markers
PSA derivatives
Other factors such as pncogenes , tumour supprgss@s , apoptosis

genes.
BENIGN PROSTATIC HYPERPLASIA
INTRODUCTION:

The term nodular hyperplasia as proposed by Mosra more exact
designation. Benign prostatic hyperplasia (BPH)veh nodular enlargement
of gland and histologically shows unregulated ipechtion of connective
tissue, smooth muscle and glandular epitheliunhiwithe prostatic transition
zoné™3l. The weight of the increases above 20 grams wisiclonsidered as
normal for adult individuals.Prostate tissue is mag of two basic elements:
A glandular element composed of secretory ducts amdi and a stromal
element composed primarily of collagen and smootisaie. In BPH, cellular
proliferation leads to increased prostate volume iacreased stromal smooth

muscle tone.

McNeal **describes two phases of BPH progression. The (finstse
shows an increase in BPH nodules in the periurettuae and the second a

significant increase in size of glandular nodules.
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CLINICAL FEATURES:

BPH causes physical compression of the urethrdtieg in anatomic
bladder outlet obstruction (BOO) through two distimechanism&™®: First,
the static component which is associated with @nemse in prostate volume;
second, the dynamic component, associated with@ease in stromal smooth
muscle tone. BOO may clinically present as lowanary tract symptoms
(LUTS), urinary tract infections, acute urinaryawrtion (AUR), renal failure

hematuria, and bladder calctif.
ETIOPATHOGENESIS:
Age

The prevalence of BPH rises markedly with incremsage. Autopsy
studies show a histological prevalence of 8%, 50 &0% in the 4', 6"and
9" decades of life, respectivéff’. Krimpen and Baltimore Longitudinal
Study of Aging (BLSA) cohorts shows that Prostattume also increases with

age, suggesting a prostate growth rate of 2.0%.%5602per year in older

m er{117-119].
Geography

Several international studies have shown geograpéierogeneity in
prostate volume and LUTS prevalence. Significalkyer prostate volumes
have been observed in men from Southeast Asia wberpared to western

population&%°,
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Genetics

Several studies suggests that there are genetipa®ents to both BPH
and LUTS and they show an autosomal dominant pattef
inheritanc&?. Men with inherited forms of BPH tend to have ay& volume

prostates and earlier age of onset of clinical gpmg than men with sporadic

BPH??

Monozygotic twin concordance rates of 63% and 26&vehbeen
observed for LUTS and BPH, respectively, with oredg estimating that
genetic factors may contribute as much as 72%eaistk of high-moderate or

severe LUTS among older m&i4
Sex steroid hormones: Testoster one, dihydrotestoster one and estr ogen

The hormone 5-alpha reductase present in prossaoretory cells
converts testosterone to DHT which is a potent dabor of prostate growth
and in addition to prostate development, it alsaypla central role in BPH
pathogenesis. Many studies shows that higher sertastosterone
concentrations do not promote BPH and even areegtige. Several studies
have noted a nearly three times increased riskRifl Bvith increased serum
concentrations of DHT and its metabolites thanaises with lowest levét§™,

17b-diol-glucuronide and androstanediol glucudeni are the
metabolites of DHT and are surrogate markers fofT Cadtivity, with higher
concentrations indicating increased and lower cotnagons decreased levels

of DHT. Five-alpha reductase inhibitors such asdteride and dutasteride
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decrease serum concentrations of DH¥ and prevent clinical progression of

BPH and LUTS.

Though there is no clear patterns of estrogen, BRIHLUTS, one study
has observed increased efficacy for reducing stroredl proliferation in
BPH™" through the use of selective estrogen receptor utatmts in

combination with five-alpha reductase inhibitors.
The metabolic syndrome and cardiovascular disease

The metabolic syndrome is a collection of metabalmormalities -
obesity, glucose intolerance, dyslipidemia and higpesion - that increases the
risk of cardiovascular disease and results primdrdm dietary and other life-

style practice§:*®

One study shows that men diagnosed with at leasé tbomponents of
the metabolic syndrome had an 80% increased prasalef LUTS compared
with those with no components. Other studies h&osva that men with heart
disease are at significantly increased risk of & and LUTE?*% These
observations are important because they suggesll mangets for prevention

and treatment.
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Obesity

Prior studies observed that greater the amountigioaity, the greater
the prostate volume. Body weight, body mass indBMI] and waist
circumference have all shown to be associated wittreased prostate
volumé®Y. In the BLSA cohort, for example, each 1 kd/increase in BMI
corresponded to a 0.41 cc increase in prostatenalivioreover, obese (BNH
35 kg/m?) participants had a 3.5-fold increased risk afspate enlargement

compared with non-obese (BMI <25 kg participant&>2.

Obesity also increases the risks of BPH surgeriiation of BPH
medical therapy and LUTS and decreases the effiadcfinasteride and

dutasteride.

Diabetes and disruptionsin glucose homeostasis

Higher serum concentrations of IGF-1 and insulke-ligrowth factor
binding protein 3 have been associated with ineeaisk of clinical BPI4**,
Diabetes, increased serum insulin and elevateihfagiasma glucose have
been associated with increased prostate size amdased risks of prostate
enlargement. Similarly, diabetic men on medicaldpg had decreased risk of

moderate/severe LUTS compared with those men natexfications.
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Physical activity

Increased physical activity and exercise have ctasily shown
decreased risks of BPH. Moderate to vigorous maysactivity reduced the
risk of BPH by 25% relative to a sedentary lifglst™>* The magnitude of the

protective effect increases with increasing lew¢lghysical activity.

Diet: 135137

There are some indications that both macronutriants micronutrients
may affect the risk of BPH although the patterrs iaconsistent. Foods like
red meat, fat, milk and dairy products, cerealgabs poultry and starch
potentially increase the risks of symptomatic BPHheveas vegetables
(particularly carotenoids), fruits, polyunsaturatéatty acids, linoleic acid,
Vitamin A and Vitamin D potentially decrease thgks of symptomatic BPH.
Higher circulating concentrations of micronutrienssich as vitamin E,
lycopene, selenium and carotene have decresedafiglBH whereas zinc and

vitamin C have been associated with both increasdddecreased risk.
I nflammation

The metabolic syndrome which causes systemic imflation and
oxidative stress is the link between inflammatiord 8PH. Inflammation has
been implicated as a cause for prostate carcinggeaad BPH represents a
proliferative pathway promoted by oxidative stressd inflammatory
mediator§3®. the extent and severity of the inflammation cepands to the

magnitude of enlargement of prostate. A history poior infection with
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gonorrhea, chlamydia or trichomonosis increases tisk of elevated
PSARMO inhibition of inflammatory pathway by non-steraid anti-
inflammatory (NSAID) use decreases the risk of LUTBv urinary flow rate,

increased prostate volume and elevated P8A

FIGURE 13:PATHOGENESISAND RISK FACTORS OF BENIGN

PROSTATIC HYPERPLASIA.

Metabolic
syndrome

Tissue-
remodelling
in the aging
prostate

Hormonal
alterations

GROSS FEATURES:

The enlarged gland shows multiple nodules of vargizes with a gray
to yellow colour and a granular appearance ara pegecting above the cut
surface. Cross section of the entire gland showtsilao hyperplasia beginning
in the periurethral and transitional zones i.egbdions around the urethra and

where the ejaculatory ducts enter the urethra.
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MICROSCOPIC FEATURES:

Stromal proliferation either concentric or eccentin the small
sinusoidal spaces in the periurethral , periduatal intralobar regions is the
earliest change. The stromal component containg mmooth muscle and less
elastic tissue than the normal stroma. Hyperplagiglandular component
follows stromal proliferation and so well developaddules show varying

proportions of both componeHfé!.

The glandular component consists of cysticallytddeglands containing
corpora amylacea which sometimes may be calcifib@. glands are lined by
flat to columnar epithelium sometimes showing Fiomal polarization i.e flat
to columnar epithelium facing each other in sanmandl The epithelial cells
have pale cytoplasm, regular centrally located eiuglith inconspicuous
nucleoli. Papillary infoldings are commonly seerheTglands also contain
continuous basal cell layer above a well develdpesement membrane. Small

clusters of lymphocytes are seen in the interstitand around the ducts.
Microscopic variants:

Some variations occur due to overgrowth of one aurept over the
other. Distinctive patterns resembling breast lesiare named accordingly;
they include sclerosing adenosis, fiboroadenoma, Igteylloides tumour like,

leiomyoma like, fiboromyxoid nodules and bizarrele@h stroma.

61



IMMUNOHISTOCHEMISTRY:

P27 protein, a negative regulator of the cell cyslepredominantly
expressed in epithelial and stromal cells of norpadstatic gland but is

negative in nodular hyperplaSi&.
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MATERIALSAND METHODS

It is a prospective and retrospective study coretlioin benign prostatic
hyperplasia and prostatic carcinoma done in Irstitd pathology, the Institute
of Pathology, Madras Medical College and Rajiv Garm@dovernment General
hospital, Chennai during the period of two yearstwieen September 2015 to

August 2017.

SOURCE OF DATA:

INCLUSION CRITERIA:

1.All cases of benign prostatic hyperplasia.

2. All cases of prostatic adenocarcinoma.

EXCLUSION CRITERIA:

1.Prostatitis.

METHOD OF DATA COLLECTION:

Of the total cases of benign prostatic hyperplagral prostatic
adenocarcinoma reported during this study peri68, gxpression was studied
for 25 cases of benign prostatic hyperplasia arabtptic carcinoma cases.
Mucin histochemistry with Alcian blue at pH 2.5 waso done on the same 25
cases of benign prostatic hyperplasia and prostatenocarcinoma.Detailed

history of the cases regarding age, type of proegduere obtained for those
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50 cases from surgical pathology records. Formfkad tissue were cut,

processed and paraffin embedded.

4um thick sections of the paraffin tissue blocks weuwt and stained

with eosin and hematoxylin.

Slides were collected from slide filing and wergiesved and 25 cases
of prostatic adenocarcinoma was graded using teBasBn scoring system.25
cases of benign prostatic hyperplasia were rangl@elected from the total
cases and their representative formalin fixed piar@imbedded tissue samples
were subjected to immunohistochemical analysis6@ @xpression and Alcian

blue staining at pH2.5.

25 cases of prostatic adenocarcinoma was selecteddang to Gleason
scoring and subjected to immunohistochemical arslysp63 expression and
Alcian blue staining at pH2.5.Slides were evaludtegdexpression of p63 and

positivity for alcian blue staining. The resultsrei@ecorded with photographs.

IMMUNOHISTOCHEMICAL ANALYSIS:

Immuno-histochemical analysis of p63 were donearafin embedded
tissue samples using supersensitive polymer HR&mybased on non-biotin

polymeric technology.

4 um thick sections from selected formalin fixed pérafembedded
tissue samples were transferred on to gelatin doaleles. Heat induced

antigen retrieval was done using micro wave methbiie p63 antigen is
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bound with mouse monoclonal antibody (PathnSitater antigen antibody
complex are detected by the addition of secondatyjp@dy conjugated with

horse radish peroxidase-polymer and Di-aminobeneidubstrate.

Positive control prostate and squamous cell cansao

DETAILS OF IMMUNOHISTOCHEMICAL MARKER USED IN THE

STUDY
POSITIVE
ANTIGEN VENDOR CLONE DILUTION
CONTROL
4A4 Mouse Squamous cell
P63 PathnSitu Ready to use.
monoclonal carcinoma

IMMUNOHISTOCHEMISTRY PROCEDURE
Peroxidase —antiperoxidase immune complex techniyb&eh was
developed in 1970 by Sternberger is the most corynased technigue. The
biotin-avidin immunoenzymatic technique developeg bleitzman and
Richards in 1974 is the latest technique.
* 4 micron thick sections were cut from formalin fikparaffin embedded
tissue
» samples and transferred to positively charged slide
* The slides were incubated at 580C for overnight.
» The sections were deparaffinized in xylene for ibutes x 2 changes.
* The sections were dehydrated with absolute alcdrob minutes x 2

changes.
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The sections were washed in tap water for 10 m#ute

The slides were then immersed in distilled watesfoninutes.

Heat induced antigen retrieval was done with pnesstooker in
appropriate temperature with appropriate buffer2f@to 25 minutes.
The slides were then cooled to room temperaturenasihed in running
tap water for 5 minutes.

The slides were then rinsed in distilled waterSoninutes.

Wash with appropriate wash buffer for 5 minutesochanges.

Apply peroxidase block over the sections for 10utes.

Wash the slides in buffer for 5 minutes x 2 changes

Cover the sections with protein block for 15 mirsute

The sections were drained without washing and @@ antibody
was applied

over the sections and incubated for one hour.

The slides were washed in wash buffer for 5 minnt2shanges.

DAB substrate was prepared by diluting 1 drop ofEbéhromogen to
1ml of DAB buffer.

DAB substrate solution was applied on the section2 minutes.

The slides were washed in distilled water for 5urtes.

The sections were counterstained with Hematoxydms

The slides were washed in running tap water foirdumas.

The slides were air dried and mounted with DPX.
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MUCIN HISTOCHEMISTRY:

4 um thick sections from selected formalin fixed p&rafembedded
tissue samples were transferred on to gelatin doglides and Alcian blue

staining was done at pH 2.5 and counterstained muttiear fast.

PROCEDURE OF ALCIAN BLUE STAINING:

Alcian blue stains acid mucosubstances and aceticins Strongly
acidic mucosubstances will be stained blue, nueikibe stained pink to red,

and cytoplasm will be stained pale pink.

Solutions and Reagents:

3% Acetic Acid Solution:
Glacial acetic acid ----------------- 3ml

Distilled water --------------------- 97 ml

Alcian Blue Solution (pH 2.5):
Alcian blue, 8GX -------------------- 19
Acetic acid, 3% solution ----------- 100 mi

Mix well and adjust pH to 2.5 using acetiedac

0.1% Nuclear Fast Red Solution:

Nuclear fast red ------------------- 0.1g
Aluminum sulfate------------------ 50
Distilled water --------------------- 100 ml
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Dissolve aluminum sulfate in water. Add nacléast red and slowly heat to

boil and cool. Filter and use.

Procedure:
» Deparaffinize slides and hydrate to distilled water
» Stain in alcian blue solution for 30 minutes.
* Wash in running tap water for 2 minutes.
* Rinse in distilled water.
» Counterstain in nuclear fast red solution for 5 untés.
* Wash in running tap water for 1 minute.
» Dehydrate and through 95% alcohol, 2 changes oflatesalcohol, 3
minutes each.
» Clear in xylene or xylene substitute.

* Mount with resinous mounting medium.

CONTROL: Small intestine, appendix, or colon.

INTEPRETATION:

Strongly acidic sulfated mucosubstances--------- blue
NUCIEI === m e pink to red
Cytoplasm ----------------=-m-mmmmemom- - pale pink
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OBSERVATION AND RESULTS

DISTRIBUTION OF CASESIN RELATION TO SURGICAL

SPECIMENS

Out of total 328 cases analysed during the studipge221 cases we
TURP specimens, 99 cases were TRUS biopsy speciameh8 cases of ops

prostectomy specime

TABLE 1: DISTRIBUTION OF CASESIN RELATION TO SURGICAL

SPECIMENS:
TOTALNUMBER
SURGICAL SPECIMEN PERCENTAGE
OF CASES
TURF 221 67.07%
TRUS 99 30.46%
OPEN PROSTATECTOM 8 2.46%

CHART 1: SHOWING DISTRIBUTION OF CASESAMONG
SURGICAL SPECIMENS:

SURGICAL SPECIMEN

m TURP
m TRUS BIOPSY
OPEN PROSTATECTOMY
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DISTRIBUTION OF PROSTATIC CASESBASED ON HPE

DIAGNOSIS

Among the total 328 prostate cases in our depatin282 cases wel
benign prostatic hyperplasia followed by 43 cadgwastatic adenocarcinom
Two cases were reported as prostatitis and one af high grade prostati

intraepithelial neoplasia was repor

TABLE 2: DISTRIBUTION OF PROSTATIC CASESBASED ON HPE:

TOTAL NO OF
HPE DIAGNOSIS PERCENTAGE
CASES
BPH 282 85.97%
ADENOCARCINOMA 43 13.10%
PROSTATITIS 2 0.6%
HGPIN 1 0.3%

CHART 2: SHOWING PERCENTAGE OF DISTRIBUTION OF CASES:

PERCENTAGE OF DISTRIBUTION OF CASES

mBPH

= ADENOCARCINOMA
PROSTATITIS
HGPIN
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DISTRIBUTION OF CASESIN RELATION TO AGE

Among both BPH and prostatic adenocarcinoma, abiiu46% of
patients were in the age group of 61-70 yearsviahb by 22.15% of cases in

the age group 51-60 years.

TABLE 3: DISTRIBUTION OF CASESIN RELATION TO AGE;

AGE BPH ADENOCARCINOMA | PERCENTAGE
41-50 12 2 4.30%
51-60 64 8 22.15%
61-70 133 18 46.46%
71-80 55 11 20.30%
81-90 13 4 5.2%

274 43

TABLE 4: DISTRIBUTION OF ADENOCARCINOMA CASESIN

RELATION TO AGE:

AGE ADENOCARCINOMA PERCENTAGE
41-50 2 4.65%
51-60 8 18.60%
61-70 18 41.86%
71-80 11 25.58%
81-90 4 9.30%
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Among prostatic adenocarcinoma cases, majorithefcases were se
in the age group of 70 years (41.86%) followed by age group c-80 years

(25.58%).

CHART 3: SHOWING DISTRIBUTION OF CASESIN

RELATION TO AGE:

140 -+

120 -~

100 A

80 -
m BPH

60 - ADENOCARCINOMA
40 -
20 A

y J J .’!

41-50 51-60 61-70 71-80 81-90

DISTRIBUTION OF CASES BASED ON HPE DIAGNOSIS AND

SURGICAL SPECIMEN

For BPH, TURP was the most commonly received specimVhereas
TRUS biopsy is the mc common specimen received for diagnosis

prostatic adenocarcinon
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TABLE 5: DISTRIBUTION OF CASESBASED ON HPE DIAGNOSIS

AND SURGICAL SPECIMEN:

TOTAL
OPEN
HPE DIAGNOSIS NUMBER | TURP | TRUS
PROSTATECTOMY
OF CASES
BPH 282 210 64 8
ADENOCARCINOMA 43 16 27 -

TABLE 6: DISTRIBUTION OF ADENOCARCINOMA CASESIN
RELATION TO SURGICAL SPECIMEN

SPECIMEN NUMBER OF CASES PERCENTAGE
TURP 16 37.20%
TRUS BIOPSY 27 62.79%

CHART 4: SHOWING DISTRIBUTION OF ADENOCARCINOMA

CASESIN RELATION TO SURGICALSPECIMEN

ADENOCARCINOMA

mTURP
TRUS
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TABLE 7: DISTRIBUTION OF BPH IN RELATIONTO

SURGICAL SPECIMEN

NUMBER OF
SPECIMEN PERCENTAGE
CASES

TURP 210 74.46%
TRUS 64 22.69%
OPEN

8 2.83%

PROSTATECTOMY

CHART 5: SHOWING DISTRIBUTION OF BPH IN RELATION TO

SURGICAL SPECIMEN

BPH

m TURP
H TRUS
OPEN PROSTATECTOMY
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DISTRIBUTION OF ADENOCARCINOMA CASESSUBJECTED TO

IHC AND ALCIAN BLUE IN RELATION TO GLEASON GRADING

Out of 43 cases of prostatic adenocarcinoma casesved during the
study period, 25 cases were selected for IHC armaAlblue staining. As
Alcian blue staining differs with Gleason gradirthe cases were selected

according to their Gleason grading on H&E stain.

TABLE 8: DISTRIBUTION OF ADENOCARCINOMA CASES
SUBJECTED TO IHC AND ALCIAN BLUE IN RELATION

TO GLEASON GRADING

GLEASON GRADE NO OF CASES PERCENTAGE
I 1 4%
Il 12 48%
I 4 16%
A\ 4 16%
\Y, 4 16%

RESULTSOF IHC STAINING

All of the 25 cases of BPH, subjected to p63 IH@irshg, showed
strong nuclear positivity in the basal layer of thgerplastic glands. Whereas
all of the adenocarcinoma cases were negatived8rip the malignant glands

indicating the absence of basal layer.
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TABLE 9: EXPRESSION OF P63 AMONG BPH AND

ADENOCARCINOMA CASES

HPE DIAGNOSIS

NO OF CASES
POSITIVE FOR P63

PERCENTAGE

BPH

25

100%

ADENOCARCINOMA

0

0%

RESULTS OF ALCIAN BLUE STAINING

Alcian blue staining was seen in 13 cases of adenomma out of total

25 cases. Whereas, alcian blue staining was aloselit the cases of benign

prostatic hyperplasia.

TABLE 10: ALCIAN BLUE POSITIVITY AMONG BPH AND

ADENOCARCINOMA CASES.

NO OF CASES
SHOWING
TOTAL NO
HPE DIAGNOSIS ALCIAN PERCENTAGE
OF CASES
BLUE
POSITIVITY
BPH 25 0 0%
ADENOCARCINOMA 25 12 48%

76




CHART 6: SHOWING ALCIAN BLUE STAINING IN

ADENOCARCINOMA:

ALCIAN BLUE STAINING IN
ADENOCARCINOMA

m POSITIVE
NEGATIVE

DISTRIBUTION OF ALCIAN BLUE POSITIVITY ACCORDING TO

GLEASON GRADING IN ADENOCARCINOMA

Among various grades of adenocarcinoma,alcian Isizning was
present in low and intermediate grades (graddsahd Ill) and it was absent in

higher grades(grades IV and V).
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TABLE 11:ALCIAN BLUE POSITIVITY IN ADENOCARCINOMASIN

RELATION TO GEASON GRADING.

NO OF CASES
GLEASON TOTAL NO OF SHOWING
GRADE CASES ALCIANBLUE || —ICENTAGE

POSITIVITY

| 1 1 100%

I 12 6 50%

Il 4 3 75%

IV 4 2 50%

Vv 4 0 0%

CHART 7: SHOWING ALCIAN POSITIVITY IN ADENOCARCINOMA

IN RELATION TO GLEASON GRADE.

ALCIAN BLUE POSITIVITY IN RELATION TO

GLEASON GRADE

m ALCIAN BLUE POSITIVITY IN
RELATION TO GLEASON GRADE
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COLOUR PLATES

¥
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Fig 1B : 100X-showing alcian blue Positivity in magnant

glands Gleason grade IV



Fig 1C : 400X-showing alcian blue Positivity in magnant

glands Gleason grade IV

Fig 2A : H&E, 400X showing neoplastic gland
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Fig 2C : 400X, showing alcian blue positivity in neplastic glands
Gleason grade Il



Fig 3B : 100X, Alcian blue positivity (Gleason Grae I)



Fig 4A : 400X H & E Benign Prostatic hyperplasiashowing
intraluminal corpora amylacea



Fig 4B : 400X H & E IHC p63 positive in basal lagr

Fig 4C : 100X H & E Alcian Blue faint moderate podivity corpora
amylacea



A

e L AN ok N u.g Lo
", A B -:':-I'). 'y W A " S I
SN i p b A et TP -
Fig 5A : H&E,400X,Adenocarcinoma (Gleason Grade V)

Fig 5B : 400X,alcian blue negative Gleason grade V



Fig 6 A : H&E,100X,benign prostatic hyperplasia.

Fig 6 B : IHC, p63 positive in basal cells Glandbned by bilayered
epithelium.



Fig 6C : 100X, alcian blue negativity in BPH.
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DISCUSSION

Both benign prostatic hyperplasia and prostatic nadarcinoma
constitute more than 80% of prostatic diseaseslder men. Prostatic
adenocarcinomas exhibit wide spectrum of appeasanaeging from well
differentiated neoplasms to anaplastic tumors. €rrdiagnosis of well
differentiated adenocarcinoma from benign prostahgperplasia and other

benign mimickers is a diagnostic enigma in surgoehology.

Alcian blue can be used as an adjunctive in diaggogrostatic
adenocarcinoma in difficult situations and helps differentiating

adenocarcinomas from benign prostatic hyperplasiaother benign mimics.

INSTITUTIONAL STATISTICS;

In my study period of two years, total number afgtatic cases received
in our institute was 328 cases. Among the recesptimens, majority were
TURP specimens(67.07%) followed by TRUS biopsy spens(30.46%). Of
which, about 98% is comprises of benign prosthyiperplasia and prostatic

adenocarcinoma.

AGE GROUP:

Both benign prostatic hyperplasia and prostaticinama was more
frequent in the age group 61-70 years(46.46%)pv¥ald by 51-60 years age

group(22.15%). Among prostatic adenocarcinoma ¢#se86% of cases were
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seen in the age group of 61-70 years followed ®$Zb6 of cases in the age

group of 71-80 years.

In a study by Agrawal et al, 53% of cases were abine age of 80
years. In an another study by Mathur et al, majordaf prostatic

adenocarcinoma case incidence was above 75 yeageof

ROLE OF MUCIN HISTOCHEMISTRY IN PROSTATE:

Alcian blue and PAS are the two mucin stains usedifferentiating

benign prostatic hyperplasia and prostatic adecotana.

PERIODIC ACID SCHIFF:

It is used for identification of neutral mucins. INial mucin is present in
benign prostatic hyperplasia. PAS stain does nigt imedifferentiating benign
from malignant prostatic lesions. In a study by Aih&khanna, PAS staining
was positive in 89.82% of BPH cases and 66.67%auaficoma cases. Prostatic
carcinomas with higher grades(4 and 5) was negdovePAS stain in the

above indicating that PAS staining does not coreeldthGleason grading.

ALCIAN BLUE STAINING:

Alcian blue stains acidic mucin and hence it isealbsn benign prostatic
hyperplasia whereas it will be positive in prostatdenocarcinomas. It is also
positive in atypical adenomatous hyperplasia andstptic intraepithelial
neoplasia indicating the evolution of prostatic ram@arcinoma from these

premalignant lesions.But, with increasing Gleasaadg,the ability of the
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neoplastic cells to secrete acidic mucins decreasdshence Alcian blue will
be negative. Alcian blue is relatively more speciftain in differentiating

benign from malignant prostatic lesions.
ALCIAN BLUE STAINING RESULTSIN MY STUDY:

Among 25 cases of prostatic adenocarcinomas indludemy study,
12 of the cases showed both intraluminal and igtogdasmic positivity for
Alcian blue indicating the presence of acidic muicimeoplastic cells and in
luminal secretion of neoplastic glands.The intgnsit staining was different
according to the amount of mucin present. Posjtivf alcian blue was

reducing with increasing gleason grading.

Among 25 cases of benign prostatic hyperplasia,enohthe cases
showed alcian blue positivity,indicating absenceacfdic mucin in benign
prostatic hyperplasia. Like in studies conductedtank et dt® and Hukill et
al®¥ corpora amylacae present in benign prostatieipfpsia showed weak

to moderate positivity with alcian blue.

According to Anchit Khanna et af” 66.67% of adenocarcinomas of the
prostate showed alcian blue positivity.Positivenstg was observed in both
luminal and intracytoplasmic with intensity varyinjom deep blue in

mucinous areas and light blue in non mucinous areas

Pinder et al®™ observed similar result of absence of Alcian titagning

in benign prostatic hyperplasia(0%), and McMahomlé¥! obsevered 5% of
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benign prostatic hyperplasia showing Alcian blusipaty. Arora et al. and

Mathur et af® reported it as 33.3% and 16% respectively.

Agarwal DN®¥ reported positivity for acidic mucin in (46.66%} o
prostatic adenocarcinomas. McMahon RF et al regdi0%) of positivity in
prostatic adenocarcinoma; whereas Arord*filceported it (60%) positivity in
prostatic adenocarcinomas and Pinder et al. in [38% prostatic

adenocarcinomas.

BENIGN
CARCINOMA
VARIOUSSTUDIES PROSTATIC
PROSTATE
HYPERPLASIA
Mathur et al 16% --

Arora et al 33.30% 60%
Pinder et al 0% 38%
Mc Mahon et al 5% 50%
Agrawal et al 0% 46.6%
Bastola et al -- 77.8%

Taylor et al -- 63%

My study 0% 48%

My study results are concordant with the above\stadults.

Luna —More S et &P studied the expression of neutral and acidic
mucins in prostatic adenocarcinoma and atypicalnachatous hyperplasia
(AAH) and found that acidic mucin positivity waggher in prostatic

adenocarcinoma.
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In a study by Bastola et®d] Alcian blue positivity was seen in 77.8%
of cases was seen in 100% cases of low grade &minediate grade prostatic
carcinoma (Gleason score of 2-7) and the positiketyuced to 50% in high

grade prostatic carcinoma with Gleason score >8.

In a study by Taylor et &', 63 per cent of prostatic adenocarcinomas
showed varying amounts of positive material in hin@ens of the malignant
glands. In a study by Escalona VR é%°4| the positivity with alcian blue was

96.3% in well differentiated adenocarcinomas.

WELL
DIFFERENTIATED AND | MODERATE-POORLY| HIGH GRADE
STUDIES INTERMEDIATE DIFFERENTIATED (GLEASON
GRADE (GLEASON SCORE 7) SCORE 8-10)
(GLEASON SCORE 2-6)
Escalona
96.3% -- --
VR et al
McMahon
100% 75% 38.40%
RF
My study 100% 56.25% 25%
Bastola et a 100% -- 50%

My study results are concordant with the above\stadults.
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P63 IMMUNOHISTOCHEMISTRY:

For confirming our diagnosis of benign prostaticpésplasia and
prostatic adenocarcinoma p63 immunohistochemistag done. All the 25
cases of benign prostatic hyperplasia showed struafear positivity in the

basal layer of the glands.

Whereas, none of the prostatic adenocarcinomageshp63 positivity,
indicating absence of basal layer and confirmingr aliagnosis of
adenocarcinoma. Basal cells are important for raaiirtg integrity of the duct
and for proper differentiation of luminal cells. prostate the basal cells are
present on the basement membrane and express iristaobemistry

markers such as ck 14 and p63.

According to a study by Yank et'® in 1998 ,p63 is a homologue of
p53 tumour suppressor gene. In a study by Tottah!@t found that basal cells

are were absent in prostatic adenocarcinoma.

p63 inhibits cell migration and as it is lost iroptatic adenocarcinoma,
it leads to metastasiS! Increasing grades of prostatic intraepithelial riesm
Is associated with disruption of basal layer andckeshows absence of p63

staining or discontinuous p63 stainifiy
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SUMMARY



SUMMARY

Majority of prostatic diseases in our Institute Benign prostatic

hyperplasia constituting about 85.97%.

Prostatic adenocarcinoma constitutes about 13.Hfong all prostatic
lesions in our Institute.

About 67.07% of specimens received was TURP (Tratistal resection
of prostate , 30.46% of specimens was TRUS guidepslp and 2.46%

of open prostatectomy specimens.

46.46% of prostatic lesions presented in the agepyof 61-70 years
followed by 22.15% of cases in the age group o661ears.

Among adenocarcinoma cases 41.86% of cases wereisdhe age
group of 61- 70 years followed by 25.58% in the ageup of 71-80

years.

In my study, 48% of adenocarcinomas was positiveafmdic mucins
(Alcian blue).

None of the benign prostatic hyperplasia cases stiowAlcian blue
positivity (0%).

Among different grades of prostatic adenocarcinorfaleason’s
grading), grade | tumours showed 100% positivitthwilecrease in
Alcian blue staining with increase in grade. Highhadg prostatic

adenocarcinomas Gleason Grade V were Alcian blgatie.

Our diagnosis of benign prostatic hyperplasia atehacarcinoma was

confirmed by basal cell marker p63 immunohistocisém

P63 immunohistochemistry was positive in 100% ohitpe prostatic

hyperplasia and 100% negativity in prostatic adencinoma.

85



CONCLUSION

In current scenario we have numerous immunohistoda markers to
differentiate benign from malignant prostatic lesmo Histomorphology and
cytomorphology are still very important and indispible in low socio

economic centres where they cannot affort immunotiemistry.

In such situations, mucin histochemistry will be adjunct in
differentiating benign and malignant prostatic ¢esiit is also useful in
differentiating benign prostatic lesions from préigr@ant conditions such as

prostatic intraepithelial neoplasia and atypicara@matous hyperplasia.

Mucin histochemistry is cost effective and timeisgwvhen compared

to immunohistochemistry.

Sensitivity of mucin histochemistry such as alcidiue in
differentiating benign from malignant prostatic itess increases when it is

used along with immunohistochemistry.
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ANNEXURES



INFORMATION SHEET

* We are conducting a study on benign prostatic Iptpsia and prostatic cancer
among patients attending Government General Hésg@iteennai and for that

your specimen may be valuable to us.

» The purpose of this study is to aid in differentigt prostatic cancer from
benign prostatic hyperplasia easily with the helpcertain special tests and

immunohistochemical markers.

» We are selecting certain cases and if your speciswéound eligible, we may
be using your specimen to perform extra tests gedial studies which in any

way do not affect your final report or management.

* The privacy of the patients in the research willnbaintained throughout the
study. In the event of any publication or preseatatresulting from the

research, no personally identifiable informatiofi i shared.

e Taking part in this study is voluntary. You areefréo decide whether to
participate in this study or to withdraw at anydinyour decision will not result

in any loss of benefits to which you are othervasétled.

» The results of the special study may be intimategou at the end of the study
period or during the study if anything is found abmal which may aid in the

management or treatment.

Signature of investigator Signature atipgant

Date:
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INFORMED CONSENT FORM

Title of the study: A STUDY ON MUCIN HISTOCHEMISTRXND p63
EXPRESSION IN BENIGN AND MALIGNANT PROSTATIC

LESIONS.
Name of the Participant : Dr.KIRUTHIKA.N
Name of the Principal(Co-Investigator)
Name of the Institution : Madras Medical College

Name and address of the sponsor / agency (ieshyif:
Documentation of the informed consent

I have read themiafiorn in this form (or it

has been read tome). | was free to ask any questiod they have been answered. |

am over 18 years of age and, exercising my freeepa# choice, hereby give my
consent to be included as a participant in
‘A STUDY ON MUCIN HISTOCHEMISTRY AND P63 EXPRESSIONN
BENIGN AND MALIGNANT PROSTATIC LESIONS”.

1. I have read and understood this consent form améhfbrmation provided to me.

2. | have had the consent document explained to me.

3. | have been explained about the nature of the studayhich the resected tumors
will be subjected to immunohistochemistry and tpatbological examination.

4. | have been explained about my rights and respiitisi by the investigator. |
have the right to withdraw from the study at amyei

5. | have been informed the investigator of all theatments | am taking or have
taken in the past months including aniyedalternative) treatment.

6. | hereby give permission to the investigators tease the information obtained
from me as result of participation in this study ttte sponsors, regulatory
authorities, Govt. agencies, and IEC. | understaatthey are publicly presented.

7. | have understood that my identity will be kept tdential if my data are publicly

presented

| have had my questions answered to my satisfaction

| have decided to be in the research study.

© oo

| am aware that if | have any question during 8stisdy, | should contact the
investigator. By signing this consent form | attdsit the information given in this
document has been clearly explained to me and stader by me, | will be given a
copy of this consent document.



For adult participants:

Name and signature / thumb impression of the ppatit (or legal representative if
participant incompetent)

Name Signature
Date

Name and Signature of impartial witness (requikdlfiterate patients):

Name Signature
Date

Address and contact number of the impartial withess

Name and Signature of the investigator or his regrtative obtaining consent:

Name Signature
Date
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MASTER CHART



CLINICAL

SPECIMEN

GLEASON

SNO HPE NO AGE DIAGNOSIS TYPE HPE DIAGNOSIS SCORE GRADE IHC-p63 ALCIAN BLUE
1 7682/16 61 carcinoma channel TURP prostatic adenocar cinoma 3+4 gradel | negat_we n positive
prostate neoplastic glands

2 7979/16R2 67 BPH TURP benign adenomatous hyper plasia positivein basal negative
of prostate layer of glands

3 8632/16A 73 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

4 10345/16 77 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

5 10659/16D 68 BPH TURP benign adeﬂomyomatous positivein basal negative
hyper plasia of prostate layer of glands

6 10881/16 64 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

7 11759/16 77 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

8 11866/16 70 BPH TURP benign adenomatous hyper plasia positivein basal negative
of prostate layer of glands

9 11987/16 79 BPH TURP benign adeﬂomyomatous positivein basal negative
hyper plasia of prostate layer of glands

10 1074/15 75 BPH TURP benign adenomatous hyper plasia positivein basal negative
of prostate layer of glands

1 1249/15 79 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

12 1319/15 74 BPH TURP benign adenomatous hyper plasia positivein basal negative
of prostate layer of glands

13 1378/15 60 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

14 1462/15 67 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

15 1531/15 69 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

16 1579/15 70 BPH TURP benign adenomatous hyper plasia positivein basal negative
of prostate layer of glands

17 1641/15 65 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands

18 1690/15 68 BPH TURP benign adenomatous hyper plasia positivein basal negative

of prostate

layer of glands




19

1836/15

70

BPH

TURP

benign adenomatous hyperplasia

positivein basal

negative

of prostate layer of glands
20 1837/15 80 BPH TURP benign adenomatous hyper plasia positivein basal negative
of prostate layer of glands
21 1864/15 60 BPH TURP benign adeﬂomyomatous positivein basal negative
hyper plasia of prostate layer of glands
BPH with benign adenomyomatous ositive in basal
2 1905/15 75 vesical TURP A ger lagaofy ot '?a ot londa negative
calculous yperp P Y g
obstructive benign adenomatous hyperplasia positivein basal .
23 1947/15B 75 LUTS TURP of prostate layer of glands negative
obstructive : benign adenomatous hyperplasia positivein basal .
24 1967/15C & LUTS biopsy of prostate layer of glands negative
o5 2022/15 76 BPH TURP benign adenomatous hyperplasia positivein basal negative
of prostate layer of glands
?carcinoma . . : GRADE neagativein .
26 5721/16D 70 orogtate TRUS biopsy prostatic adenocar cinoma 4+3 m neoplastic glands positive
?carcinoma . . . negativein .
27 5805/16 67 orostate TRUS biopsy prostatic adenocar cinoma 3+4 gradell neoplastic glands positive
?carcinoma . . : negativein .
28 6069/16 72 orogtate TRUS biopsy prostatic adenocar cinoma 3+4 gradell neoplastic glands negative
?carcinoma . . . negativein .
+
29 8412/16 79 orostate TRUS biopsy prostatic adenocar cinoma 3+4 gradel | neoplastic glands negative
?carcinoma . . : negativein .
30 7810/16 80 orogtate TRUS biopsy prostatic adenocar cinoma 3+4 gradel | neoplastic glands negative
carcinoma . . . negativein .
+
31 6899/16 66 orostate TRUS biopsy prostatic adenocar cinoma 3+4 gradel | neoplastic glands negative
carcinoma . . : negativein .
32 7040/16 83 orogtate TRUS biopsy prostatic adenocar cinoma 3+4 gradell neoplastic glands positive
33 6855/16G 70 TRUS biopsy prostatic adenocar cinoma 3+4 gradel | negat_ive in negative
neoplastic glands
?carcinoma . . : negativein .
34 7640/16G 85 orogtate TRUS biopsy prostatic adenocar cinoma 3+4 gradel | neoplastic glands negative
carcinoma . . . negativein .
+
35 8824/16H 79 orostate TRUS biopsy prostatic adenocar cinoma 3+4 gradell neoplastic glands positive
carcinoma . . : negativein .
36 10198/16 77 orogtate TRUS biopsy prostatic adenocar cinoma 4+3 gradelll neoplastic glands positive
LUTSwith . . . negativein -
+
37 10098/16B 70 hard nodule TRUS biopsy prostatic adenocar cinoma 4+3 gradelll neoplastic glands positive




carcinoma . . . negativein .
+
38 10239/16 75 orostate TRUS biopsy prostatic adenocar cinoma 5+4 gradeV neoplastic glands negative
nodular . . : negativein .
39 11659/16E 56 orogtate TRUS biopsy prostatic adenocar cinoma 4+4 gradel VvV neoplastic glands negative
carcinoma . . . negativein .
+
40 10553/16 60 orostate TRUS biopsy prostatic adenocar cinoma 5+3 gradelV neoplastic glands positive
carcinoma . . : negativein .
41 10827/16 83 orogtate TRUS biopsy prostatic adenocar cinoma 5+4 gradeV neoplastic glands negative
42 155/15C 80 carcinoma channel TURP prostatic adenocar cinoma 3+4 gradel | negat_we n positive
prostate neoplastic glands
carcinoma blind prostate . . negativein .
43 1761/15E 70 orogtate biopsy prostatic adenocar cinoma 4+5 gradeV neoplastic glands negative
carcinoma TU.RP with . . negativein .
44 3025/15B 80 bilateral prostatic adenocar cinoma 4+3 gradelll . negative
prostate or chidectomy neoplastic glands
carcinoma . . : negativein .
45 2679/15C 80 orogtate TRUS biopsy prostatic adenocar cinoma 4+4 gradelV neoplastic glands positive
carcinoma . . . negativein .
+
46 1155/15A 66 orostate TRUS biopsy prostatic adenocar cinoma 3+4 gradell neoplastic glands positive
47 3211/15D 64 carcinoma channel TURP prostatic adenocar cinoma 5+5 gradeV negat_lve n negative
prostate neoplastic glands
carcinoma . . . negativein .
+
48 12679/15 83 orostate TRUS biopsy prostatic adenocar cinoma 4+4 gradelV neoplastic glands negative
carcinoma . . : negativein .
49 11526/16H 76 orogtate TRUS biopsy prostatic adenocar cinoma 3+3 gradel neoplastic glands positive
50 5315/15 75 BPH TURP benign adenomyomatous positivein basal negative

hyper plasia of prostate

layer of glands
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