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Introduction

Cancer 1= & dreaded discase that has claimed millions of lives for
the laze fiftv vears. In apite of the billions of dollars that were poured mto
resedtch for the discovery of the cure. the marlality rate has nor
decreazed.

Cancer results fram  inlersction  between the genes und
environment. It is recognized that environmental agents that modify the
action of genes cause the vast maprily of caneers. It has been estimated
that B0-80% of human cancers are caused by environmental sgents amid
diet aceounts for mors than 30% of this rigk. Evidences from
epulemiological studics have shown, too, that those people who consuie
large amount of fruirs or vegetables daily have & much lesser cancer rick
The dietary antimutagens in ford st a5 chemical in activators, frec
radical scavenpers, and antiexidants. Only 10-20% of cancer cases art‘
genetically inherited. Among these are the BRCAT gene 1n chromoseme L
i breast cancer. BRCAZ in chromosome 1312 in breast cancer, WT
chromesome 11 in Wilm's tumor, NF: in chromozome 22 in nearomas and
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memngomas, KRBl gene in chromosome 13q14.3 in retinoblastoma, APC in
chromosome 5921 in colorectal canecer, MET in chromosome T3 in renal
cancet and RET in chromosome 10g11.2  in thyroid cancer.

Mutations on TF334, is implieated in 51 cases of human cancer. 1t is
prevalent in cervical cancer (90%), colon (70%), liver (6% ovarian cancer
(B0, brain cancer, leukemia (A0%), stomach  (60%), lung cancer [H0%),
breast cancer (40%), Iymphoma (35%), melanoma (35%)

Breast cancer 15 the most common malignapey in women
worldwide. It is estimated that one in eight women will develop hreast
cancer in a lifetime! around 30% of them will ultimately die. The most
recent ITARC (International Apgency fur Research on Cancer) survey found
that breast eancer incidence had increased by 26 percenc from 1980 1o
1995, For the year 2000 [ARC estimates 1.2 million new cases and
500,000 deaths from breast cancer worldwide, In Asia, report shows that
the Philippines huave the highest incidence of breast cancer, Detween
1992-1998, there were 5674 recorded cases, a threefold increase over the
preceding S year perind. This alarming increase is atiributed to Lfestyvle
and diets,

Review of Related Literature

1. Breast Morphology

Breast refers to the mammary gland and the additional connective
tissues and fat thar surrounds the gland. The mammary gland is a
compound alveolar gland that consists of fifteen to twenty lobes separated
by broad bands of dense connective tissue.  The fifteen to twenty main
lactiferous ducts pass through the nipple and open on its surface, At the
base of the nipple each main duct presents a sac-like dilatation, the
ampulls, which is a rezervoir for the storage of milk (Figures 1A, 1R

The areala, nipple and mouths of the man lactiferous ducts are
covered by stratified sguamous epithelium. A circular ares, the areola,
whirh is characterized by greater zkin pipmentation and thinness of
epidermis. surrounds the nipple. In both the areola and nipple the dermis
possesses high papillae, and is rich in zmooth muscle fibers,
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2. Breast carcinoma

Humun mammary carcinoma affects breast epithefiy Tha Sarlian
histolagically recognizable abervation is epithelial hyperplasiy which |
due 1o -am iu.c:rc*nFn in the number of cells  and 15 accompanied by Vrine
degrees of disurrungement and anaplasia, Mammary carcinoms ma:
spread within the breust either hy tormation of new invasive nodules £
intraductal earcinoma or by local lvmphatic spread, or both.

Breast cancer originates either from the epithelial lining
large or intermediate-sived ducts (ductals)

terminal duets of the lobules (ahular),
1

fram

it Lhe
vr from epithelium of th,
Lheral carcinoma that has mt
aded the extraductal tissue 15 commenly culled intradueral or in
duetal otherwise it iz an invasive Eype,
nvasive v i situ WGwliang, 19917,

st
Lobular earcinema 1z tither

3, Twvpes of Carcinoma

A. Noninvasive (in situ) carcinoma

Al Intraduetal carcinoms or ductal carcinoma in situ. This decounls for

1% Lo 20 percent of all hreazr carcinamas [Sehnitl et al., 19881 The ducts
are filled wich profuse, sometimos patall
Focal disruption, thinnin
Some show obvious pey

ary growth of large atvpical cells,
g or nhaence of duct basement membiy Me accUrs.
iductal infiltration (Miller, 1978,

AZ. Papillaryadenccarvinoms or ntraductal papillary carcinoma. This
type constitutes less than five pereent of breazt carcinoma, which usually

Arises de nove in a large loctiferogs duct, sometimes from « precxisting
duct papilloma.  The rapillary pattern consistz of epithelinum, which
varies from a zingle laver ro large sheets of columnar celis showing
moderate hyperchromatizi, laok wf pdarity, and frvguent milosis
Froguently,  intradueral CARATIImMA showing a eribriform (sievelike)

pattern 1s found it_] ductls adjucent to 5 papillary carcinoms (Miller 197%:
Cotran et al., 1994),

A3 Comedocarcinoma. Tumar is [requently multicentric in crigin, which
hag cotmedos o small vasts of desgquamated fuunne colly Lhat extride from
the cut surface of the duers "Wilson, 19861 It temstitules less Lhan Nve
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percent of breast carcinoma. Under the microscope, the ducts are filled
with darkly staining, a typieal epithelial cells and contain a central
granular, amorphous and eosinophilic necrotic arca (Miller, 19784 Cotran
ot al., 1994}

A.4. Lobular carcinoma in situ. This variant comprises about five percent
of breast cancers and is the only type of carcinoma that does not secur in
male breast (Miller, 1978), This is manifested hy proliferation in one or
more terminal duets andfor ductules {acini), of cells that are loosely
cohesive, larger than normal, and have rare mitoses and oval round nuclet
with small nucleoli (Cotran ot al,, 1994). A black area of caleifieation in
one lobule may occur (Hutter & Foote, 1969).

B. Invasive (infilirating) carcinoma

B.1. Invasive durtal carcinoma-not otherwise apecified. This is the most
common type of carcinoma of the breast, accounting for 65 to 80 percent of
all mammary cancers. These tumors are devoid of special characteristic
of the other types thus the desipnation of “not otherwize specified” or
NOS s utilized (Fizher et al,, 1975). Microseopieally, the tumor consists
of malignant duct lining cells disposed in cords, solid cell nests, tubules,
glands anastomosing masses, and mixtures of all these. There is marked
fibrosis with minute, angular, cleff-like space containing closely packed,
atypleal epithelial cells in thin columns.  Frequently, invasion of
pervascular and perineural spaces as well as blood and lymphatic vessels
is readily evident (Miller, 1974, Cotran et al., 1984).

B.2 Medullary carcinoma . This form accounts for 1 o 5 percent. of all
mammary carcinoma. The average size 12 2 to 4 em in diameter, The
malignancy is characterized by solid, syncytium-like sheets of large celly
with vesicular, often pleomorphic nuclel, containing prominent nuclegli
and frequent mitoses, in which the syneytial cells oceupy more that 75
percent of the tumor. Ancther distinct charactenstic s the presence of a
tmoderate-to marked lymphoeytic infiltrate between the shects with g
seant fibrous component  {Fisher et al, 1975: Cotran et al., 1994)
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B3 Mucinous or colleid carcinoma.  This I-:im:l. of carcinoma, alg,
designated as mueaid, eelatinous, or collowd CATCLOMA, Tepresents 4
distpet |||!-;I;:11:u:l||"|-:||n[_r|11: Type ol MAMMArY Cancer ':FI_IHh-I:'I‘ et oal., 59‘7‘.;]_
This mebudes those breagt earcinomas in which there is marked muei,
seeretian Odiller, 197HL U may occur in pure from, 1o, which at least 7
pereent of the tumar are mueineus, or mixed, which s in ﬂESQEiHLmn with
ol her dvpes of infiltenting duct carcinoma. In mucinous careinoma, theys
are lovpe lakes of lightly staining, amorphous muein that dissect ang
exbend o contiguous bissue spaces and plane of cleavage. Floating
within thi= muein are small zlands and  isolated neaplastic cells,
sumetimes forming glands and vacuoles. In "mixed” mMuCineus tumors, on
Ll other hig Ilfi. the tumor pxhibits ]_ﬂ'l"'gﬂ areas with mucin as wil] HE

Arcas of typical nonmuocineus invasive duct carcionma (Cotran et al.,
1954

B.4. Paget's disease. Paget's disense of the breast is associated with an
intraductal carcinuma, Tt arises in the main excrelory ducts of the breast
and extends intraepithelialle 1o involve the skin of the mipple and the
areola Wotran ot al, 1994), Many vacuolated, large pale cells with
hyperchromatic nuclel and frequent mitoti higures (Paget cells! occur in
the epidermis occur. These cells frequently contain mucin and melanin
granules in the cvtoplazm. The dermis is edlematous, and iofiltrated by

plazma eells and lrmphoeytes (Fisher e al., 1874 Miller, 1978 Wilson,
[ 11x13

B.5. Infiltrating lobular careinoma. This variant of constitutes of 5 to 10
pereent of all hreast carcinomas and does not oveur in Lhe male breast. 1t
arises from alveolar epitheligm (Miller, 1978 and probably [from the
terminal ductules of the brease lobyle (Cotram et 1l,, 1994). 1§ conzistz of
the dispersion of small, sometimes innocuoys appearing neoplastic cells
singly or at mosl in small clusters in ap “Indian file" or targeted pattern.
ofien ahout non-neoplastic ducts (Figher et al., 1975). The cells are small
and exhibit unilorm staining with relatively litele vvtologic pleomorphizm

lrregularly shuped, solid nesrz and sheets may also veeur in continuiey
with the targeted pattern. The runor eslls ure frequently arranged in
concentric rings aboul norimal duets (Yeatman et al.. 1985,
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B.6. Tubular carminoma, Tubular carcinoma of Lthe breast, alsa known as
well differentiated or orderly carcinema i an uncommon from of breast
cancer, occurning mostly in women in their fifties. It ranges from 0.5 to
12 emoin diameter {(Miller. 1978). A =mgle layer of well-differentiated
epithelium  typically lines tubular structurez.  Electron microsenpy
confirms that tubular carcinoma arizes from duct or ductular cpithelium
and lack of 4 basement membrane about the tubules. The luminal barder
of the tumor cells frequently contain bulbous projections regarded by
some a8 representing so-called "apoerine snouts” (Fisher et al.. 1975

B.7. Invasive papillary carcinoma. The truly papillary invasive carcinoma
15 & rare neoplasm. [t is 4 progression of the nominfiltrating type and does
not originate from a preexisting intraductal papilloma (Fisher et al., 1975
Wilson 1986). Frond-like projections characteristic of this pattern may
contain fibrous supporting stalks, Indeed, this delicate or nonexistenct
fibrowaseular core, nuclear hvperchromatism, and absence of double layer
of cells and ‘“apocrine” changes featurcs distinguishing papillary
carcinoma from intraductal papillomas (Fisher et al., 1975),

Materials and Methods

Materials

Specimens included only the broast cancer tissues that wers
collected from Philippine General Hospital (P3H), Veteran's Memorial
Clinic, Armed Forces of the Philippines Medical Center. Eazt Avenue
Medical Center, Ospital ng Maynila and Veterans Memorial Hospital,
These specimens that are positive for pbd mutations are either formalin-
fixed or frozen samples (Appendix 1) These specimens were screened for
P53 mutations by the Biomedical Research team at the Philippine
Nueclear Research [nstitute using PCR-TTGE  (Polvmerize Chain
Reaction-Temporal Temperature Graded Electrophoresis),

Lk
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Histological Annlysia

A Morphometry

|'|,I.-|”|.“}.“,m,.11-il characiers that were studied wiore nuclegy !-ij:.l;fhl 6]
size, and microvessel density, following the methodology of Byl

and
Diest 11991),

One bundred cells per slide wore randomly selocted and used fiy
the morphometre analveis, The nuclear and eell SIZES WEEE Measyre|
uang a calibrated micrometer evepieee, The longest dinmeter of the )
and that of the nueleus were measured o each eell, Microvosss]
density (number of Blood and lymph vessels per sq. em) was eablmntedgd
through absolute coun g ol blood veszels per slide divideod by the aren of
the tissue mounmted on the slides (in ROUAFE centimweder)

B. Btereology

The stercologic par
vielume, nuclear valime
nuclear profile areq,

ameters that were studied wers mean nuclear
fraction, nuclear index, mitotie index and mean

Shides of tumor wepe viewed under g

cquipped with projection allachment and 25" JVi Monitor TM-2902E for
estimation of quantiturive histopathologic parameters, Fifteen fields of
vision were selected hysed o the prinviples stipulated by Sorensen, F.B.
L1880, 1992, and 1993) 4nd Ladekarl. M. and BB Serensen (149493, The
firar field of vision was seloerod At random and the subsequent fields wers
sampled systematically by adjusting the distance between individual
fields of vision rouphly proportional e the overall tumor sectional area.
Areas showing inflammation, Mecrosts, or nuclear pyknosis were exeluded
friam thu: MEAEATCnels {JI"_I]_\-' cancer hocloer that were in foras in one

selected fucal plane wep considerod fop sampling and were projected and
messured on a Test system with 2 Connting Frames (appendix 34) The
tesl syetem was constracled inoan dvelate filin. This system was made up
of one hip eounting  frame A20mant200mns and one. inner siall
counting frume (L40mm 3130 50 where nuclei hit by peints inside the

Nikon Research microscope
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Pramee were seored using an erethiary raler anon datn wheet Cinly these
cells whose nuele witer bl by Pty wire ,l-.|||r|r;]|-1| Madekar] and
Sorensen, 19930, The nomber of puclei evaluated idopended o the
number of those nuelei that were hit by points.

H.1 Mean Nuclear Volume

The mean nuclear volume, v, lnueh, was determined using point-
sampled intercepts. A teat probe with points waz randomly thrown oo the

projected image of tumor tissue, 7 a teat point fell within a nuclear
profile of a cancer cell, the intercept theowgh the nueleus and through the
te=t point was measured with an ardinary ruler in one arbitraes direction.
T mean liljl'ih[ii‘.'i{luﬂl]_'i;' cubod nuclear intercept lenpths was ru e lied

v 3 to obtain an unhiased estimate of nuelear valume
Velouel = I+

3

B.2 Nueclear Volume Fraction

Using the area associated with each point in the test probe, a tpd,
the nuclear volume fraction Vv lnuefush, that 15, the Braction of the total

rumar valume aceupied by neoplastic nuelen was c-tumated by

Vo [nucftisl = Fp nuedtial = N, alp!
e

number of fiells of vision wilth arca A and, Pp inuetis) the number of
paints hitting nucle as a fraction of points hiting tumor tssue. Two

Were N was the total number of nueclet hat by pomt-, 1 was the

counting frames were integrateld o the test probe.
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B.3 Nuclear Index

The emall frame (ol arca A:) was used W obtain the nuclear indey,
N1 that represents an estimate of the number of nuclear profiles per
tssue aren. The formuala was:

NI = {hinuch
. Al

Were (Jh (nuc) was the total number of nuclear profiles counted in
n: fields of vision within the small frame of area Ar. The number of
mitatie prifiles was cstimated using the large counting frame {with areas
A) in the same way as deseribed for N1 The computation is shown in
appendix 7.

B.4 Mitotic Index

The mitotie index (MI), which expresses the number of mitotw
profiles per thousand neoplastic nuclear profiles, was solved by the
following formula:

MI = Qimith A
Oilnueh Ay

0 where (mit) was the total number of mitoses counted:
A the large counting frame:

Ajthe small counting frame: and

&3 lnue) - total number of nuclear profile,

The computation of the mitotic index 15 shown in appendix .
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g 5 Mean Nuclear Profile

The mean nuclear profile area, ayinuce), was estimated by this
formula’

anlnuc! = alp) \N_A,
1 fnuch A

H indicates that the nuelsi are sampled with 8 chanee
proportional to their height perpendicular to the section.

Where alp) was the fraction of the total tumor volume oceapied by
nenplastic nuclels

N, the total number of nuelei hit by points: and

G nue! the total number of nuclear profiles.
Hiatological grading

Tumors wers graded according 1o Elston modification of the Searff,
Bloom and Richardson method (1987) The tubule formation was coded 1
when these structures were seen throughout the tumor (= 75%1 2 il ne
such formation were found 2 10%) and 2 if they were intermediate (140-
5%, The nuclear pleomorphism  (anizonucleosis) was coded 1 i the
nucler were regular (mild), 3 if they were distorted 1 size or ireegular
weverc! and 2 If they were intermediaste (moderaw). The mitote
[requency was oheerved in the tumar periphery to identify the aveas most
abundant in mitosis. Under x400. less than one or ane mitosisFeld was
geored 1 (=8 per 10 HPFY, two or three mitoses was scored 2 (10519 per 10
HEF) and more than 3 miteses was seored 3 (s 20 per 10 HPF) The grade
Waz determined on the following basis’ 3 to 5 pointe was regarded as woll
differentiatod lprade 15 6 Lo 7 poants os moderately differen tated (2rnd e
2 and §-9 poant as poorly differcntiated (grade 30,

Histtﬂugjl_'ul grade 1 1= wiel-differentiated stage. Glands are well
Gifferentinted, have intact basal membrane and the cells have ot Wil
mvaded the stroma. Histologieal grode 215 the moderately differentited
stape. Glands oonsist of wrrepnlar shect=s and cords of duceal cell- actively
vade the mammary stroma Hi=tedogieal grade 3 i he proney
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differcntnted stage. The tumor celle appear as small basophilic cells
permeaiing the stroma near adipose tlssues. There 15 no definite tuhule
formation or the atypical appearances of the tumor cells exhibiting large,
dark-staiming, sometimes pale nuele cells actively invade the mammary
stroma, Hiztologieal grade 315 the poorly differentiated stage. The tumer
cells appear @5 small basophilic cells permeating the stroma near adipose
tisstes, There 1= ne defimite tabale formation or the atypical appearance
of the tumor cells exhibiring lavge, dark-staimning, sometimes pale nacle
surrounded by eosinephilic evtoplasm. The edge of the mass af tumor rells
advances toward the lvmphoid stroma indicating active invasion. Some
tumer metastasis with more excensive involvement of the lvmph node
Thae remiamning normal lymphewd stroma s seen as a thin rim of bluish
area in sharp conteast o the pinki=h mass of tumor cells

Hesults
Cancer Tvpes

A total of 52 cases that were studied included 31 women and 1
malbe. All of these cxpressed mvasooe ductal carcinoma (TDC), Twenty-
eapht showed wilid tepe TPSS and 20 had TPAT mutations. Ages of the

sample cases ranged from 23 7 vears

Histological Grades

Out of 32 samples. 24 were pbd mutants and 28 were pB3 wald
type, Ot nf 24 mutant sumples, une showed a histologieal prade 1, nine
showed histological grade 2 and ten belonged ]1]5t(]|{lgi{‘ﬂl grade & In
wild type population, there were five sumples with histological grade 1,
eight with histelogeal grade 2 and 12 with histelogieal grade 3.

Histolegieal grade 1 has fairly uniferm dectal cells disposed in
lpose aggpregates within spaces aml display necrotic center. Histological
grade 2 has irrepular sheets and cords of ductal cells actively invade the
mammeary sleema. Histologual grade 3 has small cells sath large dark
stninmg nuclel. Tumor cells were abserved in the lvmphoid stromea.

163
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Morphometry

A1 Cell zize

Cell sizes 510 um were seen in 50% of the wild samples, Sizes 10
15 rm were aobserved in 7% of the mutant population. Hizstelogical grade
q l-,_-.l-:_';iFH-‘!‘I_"d i'ﬂ.]‘g{.‘l' smzes, L1-20 o, compared to histn]q'_;gifﬂ[ gr:-ui&s 1, of
which 2. 37T%  were seen in samples aged 40-55 years. Coll sizes showed
correlation with histological grade but no correlation with age. Marginal
correlation was observed betwesn hizstalogical grade 3 age and cell size
with Multiple R=0.5047504 and Significance F=0 .01 367438,

A2 Nuclear size

MNuclear sizes from § -10 wm were observed i 54% of the wild
tvpe population, 29% of which were obzerved on samples aped 10-55
vears. NMuclear sizes 5-10 um were obhserved in 46% of the mutant Eroup,
42% of which were seen in samples aged 40-35 vears. Histological grade 5
showed sizes 10-19 wm, which are largercompared to those in histological
prades 1 and 2 in mutant population. Wild type histological grade 3
zshowed sizes that range from 9-1Tum which are larger compared o those
in histological grades 1 and 2. Based on the samples collected, as
hiztological grade mcreascd, nuclear aizez mcreaszed oo, Nuclear sizes
showed no trend with ape. Through repression anulysis of histological
grade 3 cases low correlation s shown betwesn age and nuclear size,
imultiple R=0.3446357 and Significance F=0.272622408),

A.3 Lymph node

Zero lvmph node was observed o 35.7% of the wild type
population. Majority of these, 674, was observed on ages 40-50 vears. In
the mutant samples, 67" showed wero lvmph node and 56% of these
samples were observed in ages 40-35 yeurs. Lymph node status showed
e correlation with histological grade and age. Histologwal grade 3
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camples, theowgh hneare corvelation analysis, showed marginal correlatigg
R=1 61 T432 15 SF =0 0022021 hetween age and lvmph nodec.

A4 Microvessel Density

Thirtv-six pereent of wild tvpe samples showed 10015 per zquare
e and 207 showed 8511 per square cm. Fartyv-six percent of the mutant
samples showed 510 g sguare om. anerovessal density while 4, o
wild type and mulanl popalations showed a microvessel density of 5—110)
per sgquare com, G5 of thoee were ohserved on agss 100535 vears,
Microvessel  density 10 mutant  samples  showsd  coreelation wich
histolegical grade and no coreelanon wirh age. Linear regression analyveis
showed  weak  correlaten  (R=0.2429362,  F=0.25405607)  amung
histological prade 1 microvessel density and ape.

B. Stereologv

B.1 Mean nuclear volume

The dominant range, A00-B00 um, in wild tvpe populaimn were
obeerved 1 87T% of the camples clustered on ages 50-53 vears and showed
diverse vanges. Siwe BO0-S00 wmn in mutant populdlions were ahscrved in
460 ol the samples clustercd on oapes 45535 vears,  Nuclear volume
increased  with increase in histological grade. Apge did not show
relationship with nuclear wolume, Histologionl prade 3 age and meun
nuclear volume showed low correlation (B= 0, 2618422 77. F=0.11107064)

B.2 Nuclear volume fraction

Figures 53, 54 aml 55 show the nueclear volume fraction for both
mulant and wild Lype populations. The wild 1ype population showed
range 1021 wim. The ranges on murane were 11°21 gmoand 1315 amr the
dominant range (G0% clustered populition ot age group 40-30 years
Thirty two percent of same age group on wild rype population exhibitel
1315 um ranges. Nuclear volume fraction increased with the increase in
histelogieal grade. Age factor shewed no relationship with nuelen
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volume fraction. Histolomeal grade 3 age amd nuclear volume fraction
showed no correlation {(B=0.102354512. F= 06503636230

B.3 Nuclear index

Mean nuclear index in both wild type and mutant populatiens
showed a dominant range, 0.0003- (004 um. In the wild type group, 87%
exhibited these values and 6% in mutant group cxhibited the same
range. Nuclear index did not show relationship with histologieal grade
and age.  Histologieal grade 3 apge and mean ouclear index showed oo
correlation through linear regression (R=0.0262040783, F=0.4635057).

B.4 Mean nuclear profile area

The mean fuclear profile area is shown in Figures 71, 72 and 73.
The dominant mean nuelear profile, BO00-TO00 um, was observed n
42.B% of the samples in wild type and 50% 10 mutant populations, This
runge was dominant, too, moages A0-55 years in both wild type and
mutant groups. Nuclear profile area showed correlation with histological
grade but no correlation with age and nuclear profile area. Histalogical
grade 3 registered the highest mean nuclear profile area in both
populationz, Histological grade 3, age and mean nuclear profile arca
showed no correlation (R= 0.01383893749, F= 05361 3H381),

B.5 Mitotic index

In wild tvpe population, mitotic index was observed 1n 42.9% of the
samples. The mutant group did not show any dominant mitotic index
value. Mitotic index showed correlation with  histolegical  prade.
Histologival grade 3 showed the highest mitotic index in both wild and
mutant populations. Age showed no correlation trend with mitotic index.
Linear regression analysis shows low correlations between histological
grade 3 age and mitotic imndex in both wild (R=0 2205260292 and mutant
R=0.222808708) populations.
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hscussions
{Canecer Incidence

Hroeast cancer 18 the most comman cancer in women, [t also oceurs
i one make for every 100 females affected. One difference hetween
female and male breast canecer 1s that the latter 15 more likely o he
grade 3 tumors and hormone teceptor positive (Willsher, el al., 1997)
Caerm line mutations in BRCA 2 and androgen recepror (AR penes are
thaught to be res=pnsible fur u grealor proportioan al male hreast cancer
cases (Kwiathwaska et al. 2001),

In this studv of 52 caszes of invasive ductal carcinoma, there 15 anly
one incidence ol male cancer This caoncurs with previous studies on the
rare accurrence of breasl cancer in men. This male patient, unlike all
lemales, cxpresses rwo tvpes of cancer-invasive duclal carcinoma, grade
3 and Papgel's lisesse, which is characterized by leslons in the skin,
nipple and zubarcelay arca. The male in this study exhibited bleeding
nipple.

A number of studicz hove shown that TP53 mutations are
aszoclated with poor prognosis. The presence of mutations in one-fifeh of
breast cancers cases 1Sjoegren et al, 1996) and in 30% of the invazive
tvpes (Chang et al., 1995) have been associated with agpressive
hiological behavior and poor prognosis. In this study, morphometric and
steremlogic characters which are associated with poor prognosis are
exhibited by mutants.  In this population, 50% belong to histological
grade 3, a poorly differentisted stage. AJOC deseribes this az a
metastatic stage - the small cclls have large, dark staining and
pleamorphic nuclel and cells were ohserved in the lvmphaoid stroma,

Epidemiological studies show that breast vancers have ape-specific
incidence-45-a5 vears. My results show similar high incidence in the
game age groups. A amall proportion of broast carcinomas occur in
voung women. Ina study by Thike et al., 42001}, the youngesl patient is
under 30 vears, 1n Australia: cancer s uncommon in women less thar 45
vears (Adami et al., 1986). In this study the voungest patient is 23 VEATS
old, which concurs with the epidemiological data.

Breast cancers In younger women expross aggreasive features such
as high histological grade and high mitotic rate, and lymph noode
(Querzoll et al., 1495 Apnarsson et al, 1998), The lone 23—vear old
patient 1 the study cxpresse:  histological grade 2, which is
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characterized by loss of tubular formarcion. Stereologic values-nuelear
valume, nuclear volume fraction and nuclear index closely approximate
those of ages 40-55 vears old. A proportion of carcinomas in voung
patients are avtnbuted to hereditary predisposition o disease caused by
defucts in BRCA 1 and TPS3 (Querzoli ot al., 200011, The young paticnt
in my study has wild type TES3, Other factors such as Joss of function
mutations in other tumor suppressor genes or gain-of-functien in
protooneogenss may have cccurred 1n this voung woman,

Morphometrie characters:

Lymph node status does not show statistical correlation with
histological grade and age. This absence of correlation was observed,
too, in a number of studies. Azura ot al, (2001) in thewr studies on
onvironment and breast cancer in Malaysian populatinn observed no
statistically significant correlation hetween lymph node status and pS2
expression.  Axillary lvmph node metastases show no significant
correlation with cathepsin in tumor specimens of invasive ductal
carcinoma {Perres el al., 2001

In zpite of the now-existence of statistical correlation between
lvmph node and some morphemetric characters and bliomarkers, lymph
node status has been accepled as o signiflicant prognostie factor in
breast cuncer. Among women who have negative lymph node, T0% to
2% have a good hikelihood of long-term survival while 3% of women
with Iymph noede involvement have some metastasis in later life
{Nopuchi and Mivazaky, 20012 Also, the wero node stutus may represent
an occult spread, which cannot be identified by ordinary clinieal
prococol, [mmunostaining with E-cadherin (Hoffman and eyvtokeratin
{Kamath et al, 2001} deteels micrometastases and predicts nodal
metaztazis, The negative node status parrcularly in high histological
grade is & marker for the potential spread of cancer (Looi ot al, 20013, [t
ig aluso a predictor of aggressive dizcase that may be due to the presence
of host-derived or tumor-derived lymphangiogenic cvtokines (Camp et
al, 2000,

Thiz study shows thal high microvessel  density IMVID s
asaociated with high histological grade and iz alzo obzerved inoinvasive
ductal carvinoma (Sales et al., 1959}, prostate cancer (de la Tarlle et al

155
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S0y amd endometrial carcinoma (Salvesen and Alslen, 1999% Th,
mporianee of MY in eancer |1,-|.Ihn|n::_'u. 1= 1ts role i angogenesis - the
formation of new blood vessels.  Anglogenesis is the route for the
progressien of cancer e a metastatic stage, for new blood vessels lack
cormplete bosement membranes that facilitate entrey of cancer cells.

Cancer  cells  stimulate  anglegenesis by divectly  secreting
anglogenie Faclors the extracellular wateix e s Taelle, 20000
Seovasculamty s oalse coused by angiogenie thets such ns vascular
endothelial eell growth fetor (VEGE)L cpidermal growth fuctor (EGEF,
Tumer necroasis factor-alpha (TNF-a! and extracellular matrx (ECMI
degrading  enevmes such as  urikinase  tvpe plasminogenactivator
Lhitpifwwwindehoo.xd

Based on the fifty-two samples. mean nuelear volume, mean
nuclear volume fraction and mean nuclear profile avea and mitotie index
show close associntion with histologeal greade, the biologeal marker i
my  studv., Histological grade 3. a poor differentisted  stage, s
characterized by high prolhferative activaty (Talkashi ot al, 1996) The
high proliferating cell nuclear antigen (PONAV indicates aggressive
phenotype of histological grade 3 tumors (Haerslev & Jneobzen 19495).
These result o high values ol menn nuclear volume, mean nuclear
vilume [eaction and mean nuclear profile area,

I a namber of studies. sigmifieant corvelations have been reported
between stevcological parametars and other morphometric characters,
In aspiration smenrs of breast carcinema. mean nuclear volume shows
signilicant eoreelations with tumor grade. Stercologieally measured
nuclear chavacters have been otilzed az index of prognesis  for
appropriate clinical management, Mean nuelear volume in conjunction
wilh histological grade may be a prognostie factor in lung squamous cell
carcinenin (Kargi & Ozkal, 20000,

bMean nuclear volume s an objective method Tor the evtologic
prading of ductal careinoma of the breast and has  independent
prognestic value mn relaton 1o nodal status higher than those of tumor
diameter aml evlologic grade (Martin et al., 1999, The estimation of
mean nuelear volume 1= an importan prognosicator, in conjunction with
past treatment aadie PBA level, in prostute cancer (Fujikawa ot al..
19949] .

Atereologieal  estimates of  the mean nwelear volume and
morphometric  estimates of  the  mitotic profile  frequency  are of

LoaE
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independent prognostic value for patients with ductal breast cancer
with pusitive axillary lymph nodes (Ladekarl, M., 19931, Quantitative
histopathelogic  variables are of wvalue for objective grading of
malignanacy m lobular carcinomas. The new parameter sslimates of the
mean nuclear volume ave highly reproducible and zuitable for routine
use, However, larger and prospective studies are needed o establizh the
true value of quanotative histopathologte variables in the clinical
managemenl of patients with breast cancer ([adekar] and Sorensen,
18831, The nuclear volume possesses cxeellent prognostic information
and may be suitable for ohjective malignaney grading (Sorensen et al,
19800, Mean nuclear volume waz zignificantly correlated with Clark's
level in primarv malignant melanomaz  (Zor and et al, 19970 Mean
nuclesr volume is also a supenor, efficient, and sengitive estimator for
distinguishing melanoeytic eutaneous tumors.[Surensen et al, 19891,

The results from this and carlier studies emphasize the strong
prognostic value of vasy o assess and highly reproducible morphometne
nuclear features in ovarian tumors and offer o vseful instrument for the
definition of patient groups for future clinical trials {(Brugghe et al.
19981, Most investigators agree that the most common antecedent of
cancey in & breast 13 cancer of the opposite site.

However, Moriki et al., {1996) found out  there was no significant
correlation between the exprezzion of p53 and tumor aize, nodal
imvalvement, age or histological tvpe. Thiz contradicts the resulc of
Moling et al,, (1998} which said that pa3 cxprezeion was clearly related
to histological grade and ateroid receptors The histological grade does
represcnt the proliferative activity of tumer cells and that adding the
histolopical grade to the pathological disgnosis in invazive ductal hreast
carcinoma may he uselul from the climcopathological aspect CONCETNINE
tumaor behavior (Morili et nl. 1886). In univariate analysis ps3
immunoereactivicy was positively correlated with that absenee of tubule
formation, high histological grade (poor differentiation). absence of
estrogen receptor, and a high proliferating cell nuclear antigen (PUNAJ
geore (Haersley &Jacohsen et al., 1185,

Mean nuclear volume 12 the strongest single prognostic factor for
averall survival on ovarian cancer patients without post operative
treatment (Brugghe ot al.. 1988) Mean nuclear volume of lung tumor
colls shows statistically significant. differences between operable and
non-operable eases {Kargi and Ozkal, 20000 Mitote activity and mean
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nuclear volume were measured to evaluate on the effecrs of barnaifen
ont Deeas!t cancer (Nozarie et al, 1988 Mean nuclear vaolame 13
significantly larger in palients with lvmph node melastasis than thnze
wilhou! i primary tranzitional eell carcinoma of the upper 111-'“1&1.}-
tract (Fukvaron et al, S0000,

Sinee my study does not include prognostee value of stereclopie
values of nuclear measurements, future researchers can utilize the datg
for prognostic cvaluation,

Summary and Conclusions

This study utilizes stereologieal technigue as well as standard
marphometry in the characterization of TP33 wild cype and mutane
populations. The study analyvzes the relationship of age and histological
grade on the morphometric and stereologieal characters. The fullowing are
the findings:

L. Among the 32 cazes of invasive ductal carcinema there is only one
incidence of male cancer, Out of 52 cases. 24 were TPRA mutants
Cyoer sl 28 were wild oype.

Histological grade 1 has Fairly uniform ductal eells disposed in

loose ageregales within zpaces and display necrotic center.

Hislalogival grade 2 shows irregular sheets and cords of ductal

cells actively invading the mammary stroma, Histological grade 3

shows small eells with large, dark staining nuelei. Tumor cellz

ware ohserved 10 the Ivmphaoid stroma.

3. Ages of the samples ranged from 23-70 vears old. The younpgest
vase 5 23 years old with histological . Most of the breast cancer
incidence occurs al the age of 40-57 vears old.

1. The marphometry studied were cell sive, nuclear size, and lymph
tinde and microvessel densitv. Cell sizes showed correlation with
hiztologeal erade while marginal correlation was  obszerved
hetween hstological srade 3 age and cell size. Nuclear sizes
increased as histological grade inereaszed ton. Marginal correlation
was observed between histologival grade 3 age and cell size
Lymph mude slatus showed no correlation with histological grade

[
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but with a marginal correlation with age. Microvessel density
showed correlation with histological grade.

5. The stercologic purameters were mean nuclear volume, mean
nuclear volume fraction, nuclear index, mitotic index, mean
nuclear profile aren.  Mean nuclear volume increased as
histological grade increased.  Mean nuelear volume fraetion
showed relationship with histological prade. Age factor showed no
correlation with nuclear volume fraction. Nuclear index in both
wild t¥pe and mutant population did not show relationship with
histological grade and age. Mean nuclesr profile area showed
correlation with histological grade but no correlation with age,
Mitotic index showed correlation with histological grade.

Recommendations

More samples on histological prade 1. 2 and 3 are needed to
establish the reliability of the statistical analvsis. A possible statistical
procedure is to combine histological grade 1 and prade 2 and perform
binary study. A study can also be done aimed at developing user-
friendly computer programs and soltware for quick estimation of
stereological characters, To assess the prognostic value of stereclogical
estimated parameters, retrospective studics on the 5 vear survival rate
of the patients is also recommended.
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