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The aim of the study was anal y sis of the cases, where

histopathological ex am i na tion failed to con firm the pre -

sence of breast microcalcifications in the SMB (stereo -

tactic mammotome bi opsy) spec i mens.

Be tween 2000 – 2004, 242 pa tients un der went SMB

un der the guid ance of dig i tal mam mog ra phy to ver ify

breast microcalcification clus ters of BI-RADS (Breast

Im ag ing Re port ing and Data Sys tem) 3–5 cat e go ries. In

39 of these pa tients histopathological ex am i na tion did

not con firm microcalcifications de spite vi su al iza tion on

the ra dio grams. All such cases were ad di tion ally eval u -

ated un der po lar ized light mi cro scope to de tect micro -

calcifications con tain ing birefringent cal cium ox a late

de pos its.

In all 39 pa tients only be nign breast ab nor mal i ties

were de tected. In none of these cases breast microcal -

cifications were re vealed in the ad di tional eval u a tion un -

der po lar ized light mi cro scope.

In some cases histopathological ex am i na tion of the

SMB spec i mens of breast microcalcifications may not

con firm their pres ence de spite vi su al iza tion on the ra -

dio grams. The bioptates sent for the ex am i na tion should 

be placed in the or der of sam pling at the same level and

in such form em bed ded in the par af fin blocks. Ra dio -

grams con firm ing the lo ca tion of microcalcifications

should ac com pany the spec i mens. If stan dard as sess -

ment does not dem on strate microcalcifications, se rial

cut ting and ad di tional eval u a tion un der po lar ized light

mi cro scope are rec om mended. 

In tro duc tion

Breast microcalcifications are among the main symp -

toms of breast can cer found on mam mog ra phy. The de tec -

tion of microcalcifications is im por tant es pe cially in the

early stages of breast can cer, where they oc cur with higher

fre quency than in ad vanced stages, and in the ma jor ity of the 

pa tients are the only mammographic symp tom of breast can -

cer. Patho log i cal microcalcifications oc cur in over 80% of

all ductal car ci no mas in situ, be ing the only mammographic

symp tom of can cer in over 70% of these cases [12]. 

Their chem i cal com po si tion is di verse and in cludes: 

1. Microcalcifications con tain ing cal cium phos phate depo -

sits – readily iden ti fied us ing stain ing with hematoxylin

and eosin and show ing no bi refrin gence un der a po lar -

ized light mi cro scope. They make up about 90% of all

micro calcifications and are as so ci ated with be nign as

well as ma lig nant breast le sions.

2. Microcalcifications con tain ing cal cium ox a late de pos its

– usu ally un rec og nized us ing con ven tional hematoxylin

and eosin stain ing, how ever de tect able un der a po lar ized

light mi cro scope due to their bi refrin gence. They make

up about 10% of all microcalcifications and are pre dom i -

nantly as so ci ated with be nign le sions [13].

3. Microcalcifications con tain ing heavy met als de pos its. In

some cases spec tro scope anal y sis de tected the pres ence

of microcalcifications con tain ing heavy met als de pos its

[7] that may not be vi su al ized in the histopathological

spec i mens.
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Mo lec u lar stud ies of the pathogenesis of microcalci -

fication clus ters showed that in cases of mul ti ple micro -

calci fications breast can cer cells pres ent strong

ex pression of sev eral bone ma trix pro teins in clud ing

osteonectin (OSN), osteopontin (OPN) and bone sialo -

protein (BSP). Un der phys i o log i cal con di tions these pro -

teins are in volved in the crys tal li za tion of cal cium

phos phate into hydroxyapatite within bone ma trix. There -

fore, it is prob a ble that microcalcifications de velop as a re -

sult of the ectopic for ma tion of cal cium com pounds

me di ated by the above agents [1, 2].

De tec tion of DNA in the cen tral parts of microcal ci -

fications in the breast can cer with high ex pres sion of BSP is

the ev i dence for the de vel op ment of microcalcifications

around cells un der go ing ne cro sis [3].

More over, in vi tro stud ies showed that hydroxyapatite

crys tals may not only be a symp tom of breast can cer but they

also may ac tively stim u late its de vel op ment by pro mo tion of

mi to gen e sis and ma trix metalloproteinase ex pres sion [8].

It is pre sumed that strong ex pres sion of OSN, OPN and

BSP be sides lo cally stim u lat ing the de vel op ment of micro -

cal cifications may also be as so ci ated with the high in ci -

dence of breast can cer metastases in bone tis sue [1, 2].

In cases of breast microcalcification clus ters re quir ing

mi cro scopic ver i fi ca tion, stereotactic mammotome bi opsy

(SMB) – vac uum as sisted core nee dle bi opsy guided by dig -

i tal mam mog ra phy is more and more com monly used [4]. 

Mammotome nee dle al lows re mov ing large sam ples of

tis sue for the histopathological ver i fi ca tion and there fore

the re sults cor re late better with the post op er a tive find ings,

com pared to the con ven tional core needle biopsy. 

Us ing dig i tal mam mog ra phy guid ance for stereotactic

lo ca tion, bi opsy nee dle con trol and eval u a tion of sus pi cious

foci re moval en sures high ef fec tive ness of the pro ce dure,

with out the need to wait for tra di tional film development. 

The pres ence of microcalcifications on spec i men ra -

dio grams is the ev i dence of their re moval in SMB,

whereas their pres ence in histopathological ex am i na tion

is the proof of re moval and mi cro scopic as sess ment of the

proper part of a spec i men (the re gion of pa thol ogy, not ad -

ja cent nor mal tis sue).

The aim of the study was anal y sis of the cases, where

histopathological ex am i na tion failed to con firm the pres ence

of breast microcalcifications in the SMB spec i mens.

Ma te rial and Method

Be tween 2000–2004, in the 1-st De part ment of Gen eral

and Gas tro in tes ti nal Sur gery, Collegium Medicum, Jagiello -

nian Uni ver sity, 242 pa tients un der went SMB un der the guid -

ance of dig i tal mam mog ra phy to ver ify breast micro -

calcification clus ters of BI-RADS (Breast Im ag ing Re port ing

and Data Sys tem) 3–5 cat e go ries.

Cy lin dri cal tis sue sam ples were stored in plas tic cas -

settes al low ing for the x-ray eval u a tion of the pres ence of

microcalcifications.

Ob tained spec i mens were fixed in 10% buffer for ma lin

and sent for histopathological eval u a tion in the De part ment

of Pa thol ogy, Collegium Medicum, Jagiellonian Uni ver sity.

Ma te rial em bed ded into par af fin blocks, cut and stained 

with hematoxylin and eosin was an a lyzed un der a mi cro -

scope. Histopathological ex am i na tion ver i fied the type of

le sion and the pres ence of microcalcifications.

In the study we an a lyzed 39 pa tients, where histo pa -

thological ex am i na tion of SMB spec i mens did not con firm

the pres ence of microcalcifications de spite their vi su al iza -

tion on the radiograms.

This group made up 16.1% of all women sub jected to

SMB to ver ify breast microcalcification clus ters. All such

cases were ad di tion ally eval u ated un der a po lar ized light mi -

cro scope to de tect microcalcifications con tain ing birefrin gent

cal cium ox a late de pos its.

Re sults

In the an a lyzed group of 39 pa tients, histopathological

ex am i na tion of the SMB spec i mens re vealed only be nign le -

sions (laesio fibrosa et cystica, hy per pla sia intraductalis,

metaplasia apocrinalis, adenosis sclerosans, fibroadenoma,

papilloma intraductalis).

In none of these cases breast microcalcifications were

re vealed in the ad di tional eval u a tion un der a po lar ized light

mi cro scope.

Dis cus sion

The lack of breast microcalcifications in the histo pa -

thological eval u a tion of SMB spec i mens from 39 women

(16.1%), de spite their pres ence con firmed on the ra dio -

grams, re quired ex pla na tion. As it turned out af ter anal y sis

of bib li og ra phy, some re search ers en coun tered this prob lem 

and tried to explain it.

Stein and Karlan [11] did not con firmed the pres ence of

microcalcifications in 7% of histopathological re sults. They

at trib uted it to in ad e quate sam pling in 25% of cases, lack of

ex plicit de scrip tion by the pa thol o gist in 33%, pres ence of

ox a late crys tals that re quired ex am i na tion with po lar iz ing

lenses in 17% and un ex plained loss of tis sue prob a bly

related to processing in 25%.
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In the study of D’Orsi [5] breast microcalcifications

were not con firmed by histopathological ex am i na tions in

about 26% of cases. He at trib uted it to the loss of cal cium

com pounds dur ing the prep a ra tion of par af fin blocks in

about 50% of cases and to the method of par af fin blocks sec -

tion ing in which tis sue was dis carded or calcific par ti cles

were frac tured and ejected by the microtome blade in about

50%. Only in 0.5% of cases microcalcifications were not vi -

su al ized due to the fact that cal cium ox a late is not de tect able 

in the con ven tion ally stained spec i mens, and re quires eval u -

a tion under a polarized light microscope [6].

To re duce the num ber of cases, where breast micro -

calcifications are not ver i fied histopathologically, some au -

thors rec om mend not only us ing ra dio grams con firm ing the

lo ca tion of microcalcifications in spec i mens and ad di tional

eval u a tion us ing a po lar ized light mi cro scope [9, 15], but

also per form ing par af fin tis sue block ra di og ra phy for proper 

blocks sectioning [10]. 

Thurfjell [14] dem on strated that in 2.4% of cases a pri -

mary be nign histopathological di ag no sis was changed to

ma lig nant due to the use of tis sue block ra di og ra phy.

In none of our cases breast microcalcifications were re -

vealed in the ad di tional eval u a tion un der a po lar ized light

mi cro scope, so it is pre sumed that the fail ure may be at trib -

uted to the method of ma te rial prep a ra tion. At the be gin ning

the first se ries of SMB spec i mens were not lo cated on the

plate in the or der of sam pling but mixed al to gether and as

such pro vided for histopathological ex am i na tion and em -

bed ded in par af fin blocks. It was ob served that pro vid ing bi -

opsy spec i mens placed in the or der of sam pling at the same

level and par af fin em bed ding in such a form sig nif i cantly

de creased the num ber of un de tected microcalcifications (as

example 17 cases in 2001 and 6 cases in 2004).

Con clu sions

1. In some cases histopathological ex am i na tion of the SMB 

spec i mens from breast microcalcifications clus ters may

not vi su al ize calcifications de spite pre vi ous de tec tion on

the ra dio grams.

2. SMB spec i mens for histopathological ver i fi ca tion

should be placed in the or der of sam pling at the same

level and as such em bed ded in the par af fin blocks.

3. In ev ery case a ra dio gram of a spec i men doc u ment ing the 

pres ence and lo ca tion of microcalcifications should be

pro vided for histopathological ex am i na tion.

4. If stan dard histopathological ex am i na tion does not dem -

on strate microcalcifications, se rial cut ting and op tion ally 

ad di tional eval u a tion un der a po lar ized light mi cro scope

are rec om mended.
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