Fine Needle Aspiration

Assessing Invasion Criteria in Fine Needle
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Can We Identify an Invasive Component in Addition to DCIS?
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Objective Conclusion

To evaluate invasion criteria in fine needle aspiration cytol-
ogy (FNAC) of histologically diagnosed breast ductal carci-
noma in situ (DCIS) and invasive carcinoma and to eval-
uate their usefulness in identifying an invasive component
in addition to DCIS.

Qeywords: breast cancer;
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The material consisted of 331 Invasion crit i needle; ductal carcinoma in
smears diagnosed as suspicious situ.
for or consistent with DCIS a subs.e.t
and in which histology had AN addition
shown either DCIS or inva-
sive ductal carcinoma. All
smears were reevaluated for the following in

Study Design

%nent. he cytologic diagnosis
of ductal carcinoma in
M situ (DCIS) in breast fine

criteria: n Qe aspiration cytology (FNAC) and the distinc-
t prolif- QO between DCIS and invasive carcinoma has been,
tubular strucy~ ) Bnd still is, the subject of much discussion and contro-
versy in the cytologic community and literature.!-#

@ The cytologic criteria of high grade (G) DCIS are well

Results described, and the specificity is high.>-!! The diagnos-

topldsmic vacuoles correlated tic triad consists of highly atypical carcinoma cells in

bem were found exclusively groups, 3-dimensional cell aggregates and single cells,

in invasive eudoinvasion in fibrous or fatty tissue comedo-type necrosis and amorphous microcalcifica-
[fragments in § cases of bistologic pure DCIS. tions.”

One DCI. evealed > 2 invasion features as well Experience with non-high G DCIS is more limit-

weinomas (20.7%), representing 7.4% of ed,”-12 but in a recent study we described the morpho-

logic characteristics of 51 cases of non-high G DCIS
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Figure 1 Fatty tissue with infiltration of carcinoma cells from an
invasive ductal carcinoma (Papanicolaou stain, x 20).

in breast FNAC.1? The morphologic features include
discrete to moderate nuclear atypia; 3-dimensional,
cribriform and solid epithelial cell aggregates; and mi-
cropapillary groups and monolayered sheets. A vari-
able number of dissociated, single-lying carcinoma
cells are often present.

Some studies have described and evaluated invasion
criterial>14-16; that allows definite identification
invasive lesion. These criteria include invasio
or fibrous tissue fragments, fibroblast prolifera
cell-poor elastoid tissue fragments, tubud@® structure
and intracytoplasmic vacuoles. Usi se criteria,
some, but not all, invasive carcinomas ¢ identi-

fied on FNAC smears.

om an invasive
carcinoma (Giemsa stain, x4

S&CIS and invasive vs. in situ

sequence, many radiologists and
efer‘eore needle wpsies, especially in the

mammograph{@ detected microcalcifi-

as to evaluate the above in-
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Figure 2 (A) Stromal/fibrous tissue fragment with invading carcinoma cells from an invasive carcinoma. (B) Carcinoma cells infiltrating a
stromal tissue fragment from an invasive ductal carcinoma (A, Giemsa stain, x40; B, Papanicolaou stain, x 20).
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Figure4 Cell-poor elastoid stromal fragments. (A) Smear from an invasive carcinoma. (B) Smear from G3'DCIS withgnicroinvasion (A, Giemsa

stain, x40; B, Papanicolaou stain, x 20).

or non-high G, and in which histology had shown ei-
ther DCIS or invasive ductal carcinoma. In addition,
there were cases diagnosed as “carcinoma cells” (diag-
nosed before 1994) or invasive carcinoma in which
histology showed pure DCIS. All cases had been diag-
nosed during 1990-2003. In a recent paper we exten-
sively evaluated and described the pure DCIS case
from this material.!3 The extent of overdiagnog
histologic DCIS as invasive on FNAC has bee
dated in a previous paper.!7 Both palpable and ;
palpable lesions were included.

All smears were evaluated by 1 ob
lowing invasion criteria: invasion o
sue fragments, fibroblast prolifg
toid tissue fragments,
intracytoplasmic vacuoles

for the fol-
ous tis-
or elas-

to

gestive of inv,

son et al.1>

. i s retrieved from the his-
department and from pathology
om external pathology depart-
1 (G) was used in all tables, figures
ologically, the vast majority were mam-
ly detected microcalcifications without
tumor/density/asymmetry and had been
d using stereotaxic guidance. A few had ap-
peared as a tumor on mammography or ultrasonogra-
phy (US). The radiologic images were not reevaluat-
ed. Statistical analysis (2, p values) was done using
SPSS®12.0 (Chicago, Illinois, U.S.A.) for Windows®
(Microsoft Corp, Redmond, Washington, U.S.A.).
Sentinel node dissection has been done at our hospital
since 2000. Given a preoperative cytologic diagnosis
of invasive carcinoma and, since 2001, also DCIS G3,

the surge erform$§¥sentinel node dissection when
e breast is performed.
rialWas retriev nd evaluated with the
of the head of

artment of Pathology.

tails of gr @‘TNM and invasion criteria are

Q in Ta l&ﬂ Pure DCIS was found in 225
cases. All inv@Sipn criteria except cytoplasmic vacuoles

correlate((T invasiveness (Table II). One or more
mvaste tures were found in 15 of 53 G1/G2 DCIS
an %)f 172 G3 DCIS (21%) (Table III). Two or

invasion criteria were found in 5 (2.9 %) of the
DCIS (Table IV) but in none of the G1/G2 cases.

uctures an O
Two or mor

seudoinvasion in fibrous and fatty tissue fragments

Figure 5 Tubular structure in smear from an invasive ductal
carcinoma (Papanicolaou stain, x40).
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Figure 6 Cytoplasmic vacuoles (arrows). (A) Smear from G3 DCIS. (B) Smear from invasive carcinoma (

stain, X 40).

was found in 2 and 6 cases of histologic pure DCIS, re- 31 of 28N ses. If “cytoplasmic vacuoles” is
spectively. Follow-up (>3 years) has not revealed itte m invasion cgjteria, only 1 G3 DCIS
metastasis or local/regional recurrences in any of these puld reveal >2 in features, as would 22
cases. True tubular structures were demonstrated in 1 e ive carcino@&& 0.7%), representing 7.4
case of pure DCIS. On histology this case showed can- % ofall cases.

cerization in preexisting sclerosing adenosis. ars from 2 '@tumors were devoid of invasion

Invasive carcinoma was demonstrated in 106 res. On r measured 8 cm, and histology
(31.7%). Of these, 23 (21.7%) were G1/G2, 4 showed a ure of invasive carcinoma and G3
(78.3%) were G3. The accompanying DCIS com DCIS. 'k @ er tumor measured 5 cm, but the ex-
nent was G1 in 18 cases (17%), wherea tent o S is unknown (not reported in the external

pad\l@ report).
DCIS G1 and G3 with a histologi€ i i sﬁx ary node positivity was found in 7% (3 of 43)
(25% and 22%, respectively) ( . Q a, 16.6% (4 of 24) pT'1b, 21.7% (5 of 23) pTlc
invasion feature was demg in 67 case O nd 37.5% (6 of 16) p12 carcinomas. Sentinel node

(63.2%). Two or more ingasi ere found i dissection had been done in 66 cases of pure DCIS.
26 (24.5%) of the invas s=T.e., in 4 e None were metastatic. One that was histologically di-
G1/G2 tumors and 3 tumors (Tab agnosed as G2 DCIS had been diagnosed as G3 on cy-
and VI). tology. The lesion was heterogeneous, but only a

Totally, >2 invasion crigeria were demonstrated in small proportion of the DCIS cells had nuclear size di-

Histologic Specimens
G

TNM 1 2 3 Summary
pT
is (Extension 1-90 mm with a mean of 21.7 mm) 35 18 172 225=67%
1a (DCIS extension 6-60 mm in diameter with a mean of 24.6 mm) 3 4 34 41=12%
1b (DCIS extension 7-70 mm in diameter with a mean of 22 mm) 6 2 16 24=7.2%
1c (DCIS extension 3-60 mm in diameter with a mean of 21.5 mm) 3 2 18 23=7%
2 ( DCIS extension 20-50 mm with a mean of 35.5 mm) 3 13 16=4%
3 (see Results) 2 2
Summary 50 26 256 331

DCIS extension is in addition to the invasive component.
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Table Il Invasion Criteria Compared to DCIS vs. Invasive Carcinoma
Invasive

Invasion criteria pTis lesions %2, p value
Cytoplasmic vacuoles 36 (16.7%) 15(14.3 %) NS
Proliferation of fibro-

blasts 7(33%) 20(18.9%) <0.001
Elastoid stromal frag-

ments 27 (12.6 %) 27 (25.5.%) <0.014
Tubular structures 1 (0.5 %) 7 (6.6 %) 0.003
Infiltration in fragments

of fat 6(28%) 15(14.2%) <0.001
Infiltration in fibrous tis-

sue fragments 2(09%) 13(12.3%) <0.001

agnostic of G3 DCIS on histology, and it was thus
classified as G2. Sentinel node dissection had also
been done in 1 case that histologically was G1 DCIS.
Cytologically this was a G3 lesion, also on review, but
no high G component could be identified on histol-

ogy.
Discussion

In our experience, the cytologic criteria for DCIS,
both high G and non-high G, are characteristic and
can be identified with confidence.!® An additional in-
vasive component, however, might not be easy to
identify. In a context of mammographically suspicio
microcalcifications and an FNAC diagnosis of 13
(without any consideration as to a palpable or
pable lesion), we found invasive carcinoma (wi

additional DCIS component) in approzifhately 30%
of cases. In this setting the invasive ¢ ent would
not have been visualized on the mamm or US

©

X

and thus not targeted on FNAC. In our experience,
the invasive component is not always found within the
DCIS lesion. It can be found anywhere in the breast
but is usually in the vicinity of the in situ component.
In the present study, 70.7% of invasive carcinomas
were <10 mm, representing pT'la and pT1b (Table I),
and were small tumors that most probably had not
been identified on mammography and/or
had no effect on the primary surgery, as it
the extension of the radiologic lesion a
it is invasive or pure DCIS.2? Since
sentinel lymph node technique in
gery, the distinction between i

groups.29
A radiologic tumo will almost always

21,22 Tf identified ra-

gs in this se
de et alls: only
strated de
1cal/radiolo

7.4% of case
riaon F
cinom!

carcinoma might reveal the

e the cause of some confusion
&ijefenswe diagnosis, es-

% ncur with those of Bon-

et of invasive carcinomas

setting of probable DCIS, only

ill demonstrate definite invasion crite-

d at the cost of 1 false positive. Thus, the

s of invasion criteria in this setting is limited.

ogic DCIS on the aspirated

criteria are lacking.

(2 2) invasion criteria. In the

smears—i.e., in 1 of 5 of the invasive car-
onpalpable lesions with a cytologic diagnosis of

Table lll  Invasion Criteri NM and G
No 1 =2
Inv criteria Invasion criteria Invasion criterion Invasion criteria Subtotal

27 8 35
11 7 18
117 50 5(2.9 %) 172
16 15 3(8.8%) 34
5 2 9 (56%) 16
3 7 8 (44%) 18
4 7 2 (15.4%) 13
2 2
pT1aG1isG1 2 1 3
pT1bG1isG1 3 1 1 5

pT1cG1isG1 1 2 3
pPT2G1 isG1 1 2 3
pT1aG2 isG1 2 2 4
pT1bG2 isG3 1 1 2
pT1cG2isG3 2 2
pT1bG1 isG3 1
Subtotal 31 31
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Table IV  Details of Pure G3 DCIS Cases with > 2 Invasion Criteria

Case 1, Case 2, Case 3, Case 4, Case 5,
35mm 8 mm 15 mm 15mm 20 mm
Invasion criteria in diameter in diameter in diameter in diameter in diameter
Invasion in fatty tissue X
Invasion in fibrous tissue X

Proliferation of fibroblasts

Cell-poor elastoid tissue fragments

Tubular structures

Cytoplasmic vacuoles X

DCIS, the histologic diagnosis is invasive carcinoma
in 18.7% of cases.?? This is the same figure that is usu-
ally given for core biopsies,?#-27 in which targeting the
invasive component also is the main problem. In con-
trast, practically all palpable lesions will be invasive.?8
Cytoplasmic vacuoles are a characteristic finding in
many invasive lobular carcinomas. They are equally
common in lobular carcinoma in situ and atypical lob-

case 2). Tubular structures
as but may also be encoun-

ular hyperplasia. In addition, cytoplasmic vacuoles tered in e breast.?? Coexisting DCIS
may be found in invasive ductal carcinoma and DCIS. with 1 adenosis (as in our case) may lead
They are a marker of a neoplastic or preneoplastic to lar S€&Puctures com{osed of atypical epithe-

X
\\
%)
>

i -pT2 (G3) Cases with > 2 Invasion Criteria (22

component. This feature was not a useful marker
invasiveness in the present context and should

breast lesion. In the present study, cytoplasmic vac- ial
uoles were found in approximately the same percent-
age of cases in both DCIS and DCIS with an invasive
eV Details o

used. Cases

Infiltration of single or small groups of carcin pT K@"‘;‘ criteria
cells in fragnl ents of fat an.d/or fibrous e has be pTla Qoliferation of fibroblasts + cytoplasmic vacuoles
evaluated as a strong predictor of an

lying inYa— {\ (1 case)

Proliferation of fibroblasts + elastoid tissue fragments +
asion in cytoplasmic vacuoles (2 cases)
O 1b Elastoid tissue fragments + cytoplasmic vacuoles

(2 cases)

upon as single features. We fo
fat (6) or fibrous (2) tissue frag

tOlOglcal.ly pure DC.IS' 1 ¢ p0551b1h Proliferation of fibroblasts + tubular structures (2 cases)
that the invasive lesion ha ampled fo@— Invasion in fatty tissue + elastoid tissue fragments
tology. The paraffin above cases haveTot (1 case)

ut ann adequate number of Invasion in fibrous tissue fragments + cytoplasmic
vacuoles (1 case)
Invasion in fatty tissue + invasion in connective tissue +
elastoid tissue fragments (1 case)
years of follow-up. We have ap- Invasion in fatty tissue + invasion in fibrous tissue +
eria for both features in order to elastoid tissue fragments + tubular structures (1 case)

doinvasive carcinoma cells. Appar- Invasion in fibrous tissue + elastoid tissue fragments +

on in stromal tissue (fat or fibrous) frag— tubular structures + cytoplasmic vacuoles (1 case)
. . . pTic Proliferation of fibroblasts + elastoid tissue fragments
are finding and, in our material, not 100% (2 cases)
0 an invasive lesion. Any 1 of these 2 features Proliferation of fibroblasts + cytoplasmic vacuoles
should not be considered adequate for diagnosis of an (2 cases)
invasive lesion but only when > 1 of the other invasion Invasion in fibrous tissue + elastoid tissue fragments
(1 case)

criteria are also present.

. | ionin f: i liferati f fi |
Cell-poor elastoid stromal fragments (12.6%) as nvasion in fatty tissue + proliferation of fibroblasts +

cytoplasmic vacuoles (2 cases)

well as fibroblasts (3.3%) may be found in histologi- Proliferation of fibroblasts + elastoid tissue fragments +
cally pure DCIS and probably represent periductal fi- cytoplasmic vacuoles (1 case)
brosis and elastoid degenerative Changes. Fragments pT2 Invasion in fibrous tissue + elastoid tissue fragments

(2 cases)

of elastoid stroma were found in 25% of the invasive
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Table VI Details of G1/G2 Invasive Carcinomas with > 2 Invasion
Criteria (4 Cases)
pT Invasion criteria
pT1b G1 Proliferation of fibroblasts + elastoid tissue fragments +
tubular structures (1 case)
pT1c G1  Elastoid tissue fragments + cytoplasmic vacuoles (1 case)
Proliferation of fibroblasts + elastoid tissue fragments
(1 case)
pT1b G2 Invasion in fibrous tissue + elastoid tissue fragments +

tubular structures+ cytoplasmic vacuoles (1 case)

A number of pure DCIS and invasive lesions will re-
veal 1 of the features associated with invasiveness
(21.0% and 63.2%, respectively) on FNAC smears. If
we stick to the standard set by Bondeson et al,’> that
at least 2 criteria should be demonstrated in the smear
in order to diagnose the lesion as invasive carcinoma,
the vast majority of in situ lesions will be correctly di-
agnosed as DCIS. When we omit cytoplasmic vac-
uoles as an invasion feature, only 1 of 225 (0.4%)
DCIS cases would falsely be diagnosed as invasive.

The reproducibility of the criteria was not an issue
in this study. None of the previous studies on invasion
criteria have addressed the topic. Bondeson et al!® and
Klijanienko et al'¢ did not comment on this at all. In
studies by McKee et al! and Bonzanini et al,?! 2 peo-

variation was given. The reproducibility of
sion criteria is unresolved.
In conclusion, invasion criteria will i

ple had evaluated the criteria, but no interobse
Q 13

of radiologic DCIS, the invag
(70% <10 mm, correspomding
s'not targetéd By
r greater), approxi-
ore invasion criteria.
ures are specific to or

mately 50% will reve
None of the invasion

en, invasion might be suggested.
asmic vacuoles did not correlate
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