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ABSTRACT

The ductal intraepithelial neoplasia (DIN) classification which proposes new approaches to the diagnosis, terminology and differential diagno-
sis of intraductal proliferative lesions of the breast was applied to a series of female patients comprising C-erbB2 oncogene expression which
may serve as an adjunct to the morphology by immunohistochemistry. The study was performed using the data of 94 patients. There was no
difficulty encountered in the diagnosis of intraductal hyperplasia (IDH). In patients with Atypical Ductal Hyperplasia (AIDH), the diagnosis
could be made by using the 2-mm rule of the DIN classification in patients who exhibited cytologic and structural characteristics of Ductal
Carcinoma in Situ (DCIS) alone or in conjunction with classical IDH patterns. However, in lesions that mimicked classical IDH patterns
despite displaying cytological features of in situ carcinomas, the experience and view point of the pathologist played a more prominent role.
When the DIN classification criteria were applied to grade DCIS lesions, although the system was found to be practical, it did not provide
adequate differentiation in intermediate grade (grade II-DIN 2) patients and further improvement was considered desirable. Fourty-five cases
(47.8%) IDH, 19 (20.2%) AIDH, and 30 (31.9%) were DCIS. There were statistically significant differences in the levels of c-erbB2 oncogene
expression between IDH, AIDH and DCIS lesions (p<0.001). In DCISs, grade, cell size, pleomorphic nuclear atypia showed statistically sig-
nificant associations with c-erbB2 oncogene expression. These results suggest that c-erbB2 oncogene expression is a valuable marker in the
differential diagnosis and prognostic evaluation of patients with intraductal proliferative lesions.
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ductal hyperplasia from ductal carcinoma in situ and con-

INTRODUCTION

Breast carcinoma is the most common malignant tumor in
women and is one of the leading causes of cancer-related
mortality. Studies show that intraductal epithelial prolifera-
tions are the most important risk factors [1-3]. In the clas-
sification of these lesions revealed three main groups- intra-
ductal hyperplasia (IDH), atypical intraductal hyperplasia
(AIDH) and ductal carcinoma in situ (DCIS) have been
proposed. Unfortunately, there are major differences of
opinion between pathologists on the differential diagnosis
of these lesions that require very different treatment ap-
proaches. Also, studies are underway to identify biomarkers
that will serve as adjuncts to the morphological evaluation.
However, there is no gold standard to differentiate atypical
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firm the diagnosis. The c-erbB2 oncogene that carries a poor
prognosis in breast cancer is expressed at different levels in
the various lesions in the spectrum of intraductal epithe-
lial proliferations [4-6]. The aims of this study were to apply
the DIN classification system to our patients, analyze the
different approaches proposed by this system for the mor-
phological differentiation of ductal proliferative lesions, to
investigate the expression levels of c-erbB2 oncogene in
three main lesion groups and to determine whether this
marker can serve as an adjunct to morphological evaluation.

MATERIALS AND METHODS

Samples

This study initially included 124 female patients who were di-
agnosed at the Department of Pathology of Cerrahpasa Medi-
cal Faculty between 1995 and 2000. The histologic slides of
each patient were reevaluated and the accuracy of the initial
diagnoses were checked. Patients with a previous diagnosis
of histologically proven invasive carcinoma and those with
concomitant invasive carcinoma were not included in this
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study. The clinical data on the patients were obtained from
the pathology reports. In 7 patients, the available blocks were
inadequate for a reevaluation, in 11 patients, comparing the
reports and reexamining the findings of the blocks revealed
inadequate information. In 12 patients, immunohistochemi-
cal staining failed in all three attempts and this was ascribed
to inadequate fixation. Consequently, the study was per-
formed on the data of the remaining 94 patients. For the 45
IDH, 19 AIDH and 30 DCIS patients, 2-3 micron sections
were prepared from the paraffin blocks and stained with he-
matoxylin eosin. These were used for immunohistochemistry
using the anti-c-erbB2 antibody (c-erb B2/Her-2/neu oncop-
rotein Ab-17 Clone e2-4001 +3Bs. Neomarkers, mc. Biogen).
All patients in this study were carefully evaluated according
to the terminology and histopathologic criteria proposed by
the DIN classification system. In lesions that showed patterns
characteristic of in situ carcinoma, the diameters of the ducts
that exhibited this characteristic were measured with a mi-
croscope (Nikon model eciipse E-400). In DCIS lesions, the
presence and extent of necrosis as well as degree of pleomor-
phic nuclear atypia were graded according to the DIN clas-
sification system. The patterns were also evaluated: comedo,
solid, micropapillary, cribriform or clinging. The areas of the
lesions in the sections were measured with a microscope.
Tumor cell size was also taken as a parameter: small (smaller
than 3 times the size of a lymphocyte nucleus), medium size
(between 3 and 5 times) and large size (larger than 5 times).

Procedures

For the evaluation oncogene expression, 2-micron paraf-
fin sections were taken on APTES-coated slides. A previ-
ously evaluated DCIS lesion with known strong staining for
c-erbB2 was used as a positive control. After deparaffiniza-
tion and rehydration, the sections were incubated in 3% hy-
drogen peroxide for 15 minutes to inhibit the endogenous
peroxidase activity. After washing in distilled water, they
were processed in a microwave oven while immersed in
citrate buffer (1/10 dilution in distilled water) for 20 min-
utes. After 20 minutes of waiting at room temperature,
the cooled sections were washed in distilled water and
taken into phosphate-buffered saline (PBS). The primary
antibody (1/500 dilution) was applied for 30 minutes at
25°C. Then they were incubated for 10 minutes each in
link, label and AEC chromogen. Finally, they were stained
with Mayer hematoxylin and covered with glycerin gel.
The antigen recognized by the c-erbBz2 antibody is lo-
cated in the cytoplasmic membrane; therefore, granu-
lar or diffuse cytoplasmic staining was ignored and the
intensity of the cytoplasmic membrane staining was
evaluated. The intensity of the staining was graded as
absent (o), mild (1+), moderate (2+) and strong (3+).
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Statistical analysis
Statistical analysis was carried out using the SPSS package.
The results of immunohistochemistry were evaluated by us-
ing the Kruskall-Wallis test, Spearman correlation analysis
and the Dunn test.

RESULTS

A total of 45 women with intraductal hyperplasia were in-
cluded in this study. Age range was 16-75 (median 42.6). The
specimen was an excisional biopsy in 43 patients, quadran-
tectomy material in 1 patientand a trucut biopsy in one. The
degree of epithelial proliferation in the ducts was graded as
mild (3-5 layers of epithelial cells on the basal membrane),
moderate (proliferations that formed balls” towards and
tend to transverse the lumen) and severe (epithelial pro-
liferations that formed bridges and filled the lumen). The
majority of the patients (54.1%) had mild epithelial pro-
liferation, 26.6 % had moderate and 19.3% had severe pro-
liferation. All patients were classified as DINIa. The age
distributions of the patients with mild, moderate and se-
vere epithelial proliferation were similar. Epithelial prolif-
eration was frequently accompanied by intraductal papil-
lomatosis, components of fibrocystic disease (apocrine
metaplasia and hyperplasia, fibrosis, ductal ectasia), fibroad-
enoma, adenosis, sclerosing adenosis and chronic mastitis.
The median (range) age of the 19 AIDH patients were 46.9
(32-69). In the AIDH group specimens, one was a mastec-
tomy and axillary curettage specimen, one was a partial mas-
tectomy specimen and 17 were excisional biopsies. In five pa-
tients, specimens were taken from both breasts and in two of
these patients; AIDH was detected in both breasts. One pa-
tient underwent mastectomy for invasive ductal carcinoma
in the contralateral breast; two patients had a previously di-
agnosed invasive ductal carcinoma in the contralateral breast.
Clinical data could be retrieved in all patients: 12 (65%)
had a palpable mass, 4 (20%) had a mass lesion on the
mammogram, 2 (10%) had microcalcifications on the
mammogram and 1 (5%) had nipple discharge. AIDH
was accompanied by severe epithelial proliferation
in 18 patients, lobular neoplasia in 6, intraductal pap-
illomatosis in 6, fibroadenoma in 3 and adenosis in 2.
Ten of the 19 specimens were obtained between 1995 and
1997: one specimen was sampled totally and one near to-
tally. There was a marked increase in the period 1999—2000.
Four specimens smaller than 7 cm were sampled totally
and 5 samples larger than 7 cm were sampled subtotal-
ly. The sections were examined for cellular and structural
features. Two different structural subtypes were identi-
fied: classical IDH patterns (secondary lumen formation,
bridge formation) and low —grade patterns (micropapil-
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lary or cribriform). Of the 19 patients, 11 had IDH, 2 had
in situ patterns and 6 had both IDH and in situ patterns.
The duct diameters were measured in the 8 specimens
that exhibited in situ pattern alone or together with
IDH patterns: the results ranged between o.5 and 1.5
mm. In 6 patients, the cell population was uniform and
monotonous; the cell margins were prominent, the
cells were round or oval, some had nucleoli; the in-
volved ducts showed both IDH and in situ patterns.
In the 6 patients who exhibited the classical IDH pat-
tern, the cell population was uniform; the cells were
round and had well-defined margins; the chroma-
tin material was finely organized; some cells were hy-
perchromatic and some had nucleoli. In 10 other pa-
tients with the classical IDH pattern, the cell population
was more variable with oval, round or spindle shapes.
The cell margins were not well-defined in 5 cases; ex-
cept for one case, all had prominent nucleoli. It was noted
that these patients posed more diagnostic difficulties in
comparison with other groups. Two AIDH patients who
exhibited DCIS patterns, apocrine features were noted.
The sizes of the nucleoli were twice the size of the nucleoli
in the normal ductal epithelium. In both patients, pink, eo-
sinophilic secretory material was present in the ductal lu-
mens. In one patient, cells in the papillary projections showed
a hobnail appearance. Both specimens were evaluated as
atypical apocrine metaplasia. In one patients, the cells lin-
ing the lumen in a single layer or multiple layers, had well-
defined margins, were hyperchromatic and some cells had
multilobulated nuclear structure. A rare variant of AIDH-
unusual atypical intraductal hyperplasia- was diagnosed. In
one patient, the ductal lumens were dilated and filled with
secretory material. The stratification resembled the appear-
ance of intraductal papillary carcinoma. None of these pa-
tients had the monomorphous clinging DCIS lesion which
is included in the DIN Ib group together with AIDH in the
DIN classification. Necrosis in the duct lumens were not
observed in any patient. Four had calcified material in the lu-
men. The number of the mitotic figures in the epithelial cells
was not taken as a criterion and therefore was not analyzed.
There were 30 patients in this group; median (range)
age was 50.5 (29-76). The surgical specimen was modi-
fied radical mastectomy and axillary curettage in 12 cas-
es, simple mastectomy and curettage in one, quadran-
tectomy in one, excisional and axillary curettage in 2,
excisional biopsy in 14. The surgical margin was positive
in 4 patients; these underwent additional procedures.
One of the 30 patients had an invasive lobular carcinoma in
the contralateral breast. Two patients had a previously diag-
nosed invasive ductal carcinoma in the contralateral breast.
Metastasis was not detected in the 12 axillary curettage mate-
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rial obtained at the time of diagnosis or in a subsequent session.
Of the 19 DCIS patients with available clinical data, 8 had mi-
crocalcifications on mammography, 4 had palpable masses, 3
had suspicious lesions on mammography, 2 had Paget’s dis-
ease of the areola and 2 had nipple discharge. Material for fro-
zen section examination had been sent from 17 patients with
a palpable mass or a lesion on mammography. DCIS had been
diagnosed in 9 patients (53%). The diagnosis was severe epi-
thelial proliferation in one patient (6%) and benign lesion in 4
(24%). No definite diagnosis could be made in 3 (18%) patients
and the decision was deferred to paraffin section examination.
Two of the 4 patients with a palpable mass and one of the 8
patients with microcalcifications had a visible mass on macro-
scopic examination. These three lesions had well-defined mar-
gins and on sections ducts containing yellow necrotic material
were observed. Microscopic examination showed high-grade
comedo carcinoma. Other patients had no visible mass lesion.
Of the 30 patients, 2 had multifocal DCIS. The median
(range) lesion diameter was 19.2 mm (3-100). Sixteen pa-
tients had periductal lymphocyte infiltration, 13 had peri-
ductal sclerosis, 7 had lobular cancerization, 4 had mild epi-
thelial proliferation, 6 had severe epithelial proliferation, 2
had AIDH, 1 had fibroadenoma, 1 had Pagetoid extension
in the breast skin, two had sclerosing adenosis and 2 had ad-
enosis foci. Thirteen patients had calcifications in the lesion.
In the 30 DCIS patients, the pattern was comedo only in 2
patients, comedo and solid in 4, cribriform and micropap-
illary in 6, heterogeneous consisting of a combination of
solid, micropapillary, cribriform and clinging patterns in 18.
The 30 DCIS patients were classified into 3 grades accord-
ing to the DIN system based on the degree of pleomorphic
nuclear atypia, presence and as well as extent of necrosis.
In this system, grade [ corresponds to DIN 1¢, grade Il to DIN
2 and grade 111 to DIN 3. Lesions without pleomorphic nucle-
ar atypia and necrosis were grade 1, those with marked pleo-
morphic nuclear atypia and extensive necrosis were grade III,
and those with moderate atypia and moderate necrosis were
grade II. Pleomorphic nuclear atypia and necrosis were graded.
Of the 30 patients, 3 had grade I, 11 were grade Il and 16
were grade IIT lesions. The 18 lesions with large tumor
cells, 10 patients with moderate size tumor cells and 1 pa-
tient with small tumor cells were grade II. Two of the
grade I had small cells and one had medium size cells.
In one of the patients, the in situ carcinoma site in one of the
ducts showed solid, papillary and cribriform patterns; the tu-
mor cells had wide cytoplasms, the nucleus was pushed to
one side of the cell and the cell gave the impression of signet
ring carcinoma. This tumor was classified as DIN 3 (grade I11).
Of the 94 patients with intraductal proliferative le-
sions, 45 IDH cases (15 mild, 15 moderate and 15 se-
vere), 19 AIDH cases and 30 DCIS cases were se-
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FIGURE 1. Moderate positive staining for c-erbB2 in a patient
with severe epithelial proliferation (x400)

FIGURE 3. Strong membranous staining for c-erbB2 in a comedo
carcinoma and no staining in the adjacent normal ductal epithe-
lium (x100)

lected for immunohistochemical c-erbB2 staining.
In the IDH patients, staining was absent in 37 (82.2%)
(Table 1.). Two patients with mild epithelial proliferation,
four patients with moderate proliferation and one patient
with severe proliferation- a total of 7 patients (15.6%) ex-
hibited focal staining. One patient with severe epithelial
proliferation (2.2%) exhibited moderate staining (Figure 1).
None of the patients in this group showed strong stain-
ing. Seventeen (89.5%) of the 19 AIDH lesions showed no
staining and 2 (10.5%) showed focal mild staining (Fig-
ure 2). None of the patients in this group showed strong
staining for c-erbB2. Three (10%) of the 30 DCIS lesions
showed no staining, 2 (6.7%) showed focal mild stain-
ing, 7 (23.3%) showed moderate staining and 18 (60%)

TABLE 1. C-erb B2 staining intensities in intraductal proliferative

FIGURE 2. Focal, weak membranous staining for c-erbB2 in atypi-
cal ductal hyperplasia (x400)

e 0

FIGURE 4. Strong membranous and weak cytoplasmic staining
for c-erb-B2 in tumor cells in a grade Il ductal carcinoma in situ
(x400)

showed strong staining (Figures 3-4). The neoplastic intra-
ductal proliferative lesions showed a significantly higher
frequency of c-erbBa staining (p<o.001). The distribu-
tion of the staining intensity was summarized in Table 1.
There was no statistically significant difference between
the c-erbB2 staining intensities of IDH and AIDH patients
(p>0.05-Dunn test). However, there was a statistically signifi-
cant difference between AIDH and DCIS patients (p<0.001-
Dunn test). A striking aspect of c-erbB2 staining was that 7
of the 10 IDH lesions containing apocrine metaplasia or hy-
perplasia showed focal, weak staining. In a patient with DCIS,
AIDH in the adjacent areas showed focal weak staining.
The relationship between grade and c-erbB2 staining in-
tensity in DCIS patients was described in Table 2. One

TABLE 2. The relationship between grade and c-erbB2 staining

lesions intensity in DCIS patients

Stainin Stainin

Intensi?y Absent vgiz!(nfical 1\g[oc.le.rate Sterng Total Intensitgy Absent \X/eak focal MocAie‘r ate Sterflg Total
Lesion g taining  Staining Crade Staining staining  Staining

IDH 37 (82.2%) 7 (15.6%) 1(2.2%) 45 (47.8%) I - - 2(66.6%) 1(334%) 3 (100%)
AIDH 17(89.5%)  2(10.5%) - 19 (20.2%) 1 2(20.0%)  1(10.0%)  4(40.0%)  3(30.0%) 10 (100%)
DCIS 3(10.0%)  2(67%)  7(232%) 18(60.0%) 30 (31.9%) 11 2 (11.7%) 1(5.8%) 1(58%)  13(76.5%) 17 (100%)
Total 57 (60.6%) 11(11.7%)  8(85%) 18(82.2%) 94 (100%) Total 4(13.3%) 2 (6.6%) 7(233%) 17 (56.6%) 30 (100%)
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TABLE 3. The relationship between cell size and c-erbB2 staining
intensity in DCIS patients

Staining

Intensity Absent \X/eak f.'ocal Modefate Str.qlg Total
Cell Size Staining Staining  Staining

Small 2(40.0%)  3(60.0%) 5 (16.6%)
Medium — 2(222%)  1(11.1%) 4 (44.4%) 2(22.2%) 9 (30.0%)
Large 16.3%) 1 (6.3%) 1(6.3%) 13 (76.5%) 16 (53.3%)
Total 3 (10.0%) 2 (6.6%) 2(6.6%)  18(60.0%) 30 (100%)

TABLE 4. The relationship between pleomorphic nuclear atypia
and c-erbB2 staining

Staining

Intensity Absent \X{eak focal Moderate Str:()l.lg Total
Nuclear Staining  Staining  Staining

Atypia

No Atypia 2(50.0%) 2 (50.0%) 4 (13.3%)
Mild Atypia ~ 2(22.2%) 1 (11.1%) 4 (444%) 2(222%) 9 (30.0%)
Severe Atypia 1 (5.8%)  1(5.8%) 15 (88.2%) 17 (56.6%)
Total 3(10.0%)  2(6.6%)  6(20.0%) 19 (63.3%) 30 (100%)

of the three grade I patients, three of the 10 grade Il pa-
tients and 13 of the 17 grade Il patients showed strong
c-erbB2 staining The staining frequency in grade III pa-
tients was higher than the frequency in low grade (grades 1
and II) patients and there was statistically significant dif-
ference between high and low grade patients (p=0.016).
Cell size was considered as an additional parameter in DCIS
patients. Thirteen of the 16 tumors with large cells, two of
the 9 tumors with medium size cells and three of the 5 lei-
sons with small cells showed strong staining. The relationship
between cell size and c-erbB2 staining intensity in DCIS pa-
tients was summarized in Table 3. The frequency of c-erbB2
staining intensity in tumors with large cells was higher than
the frequency in tumors with small and medium sized cells
and statistically significant results were obtained (p=0.016).
Another parameter in DCIS was pleomorphic nuclear atypia.
Of the 4 patients without pleomorphic atypia, two had mod-
erate staining and 2 had strong staining. Of the 9 patients with
mild atypia, two showed no staining, one showed weak focal
staining, 4 showed moderate staining and 2 showed strong
staining. Of the 17 patients with severe atypia, one showed
no staining; one showed weak, focal staining and 15 (88%)
showed strong staining. As shown in Table 4 the frequency
of c-erbB2 staining was more frequent in lesions with severe
pleomorphic atypia in comparison with those with no or mild
atypia and this difference was statistically significant (p=0.030).

DISCUSSION

The risk factors in the etiology of breast carcinoma, the most
common malignant tumor in women have been investigated
extensively. In the current understanding, intraductal epithe-
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lial proliferations are widely accepted as risk factors for breast
carcinoma [7]. The widespread availability of mammographic
screening techniques in the 1980s dramatically increased the
incidence of benign proliferative, i.e. noninvasive breast le-
sions. In parallel with the rising incidence, the pathologists en-
counter many “borderline” lesions which cause diagnostic dif-
ficulties. Intraductal epithelial proliferations are considered in
three categories: IDH, AIDH and DCIS. In the present study,
we reexamined our pathology material with these diagnoses
according to the DIN system proposed by Tavassoli et al. [8].
The patients were evaluated with respect to age, the
method of specimen procurement, clinical presenta-
tion and macroscopic features. Whether the expres-
sion levels of c-erbB2 oncogene in three main lesion
groups differed and whether this marker can serve as
adjuncts to morphological evaluation were investigated.
The age distribution of the incidence of intraductal hyper-
plasia varies markedly between races and countries. A study
which compared various ethnic and racial groups with respect
to the risk of breast cancer revealed that IDH was most fre-
quent in the 35-44 age group in Anglo-Saxon women and in
the 45-54 age group in Indians [9]. In another study, the peak
incidence in American women was observed in the 40-60 age
group [10]. It has been reported that IDHs increase the risk of
breast cancer 2-3 times in women older than 45 yearsold [11].
The median age for AIDHs is approximately 50 which is 5
years older than the median age for IDH and 5 years younger
than the median age for DCIS [7]. In the present study, the
median age of the IDH patients was 42 and a high percentage
belonged to the 41-50 age group. As to the degrees of epithe-
lial proliferation in IDH, the 41-50 age group had the high-
est percentages- 43%, 47% and 38% in the mild, moderate and
severe categories respectively. The calculated median ages of
the AIDH and DCIS patients were older- 47 and 51 respec-
tively. The marked increase in the incidence of intraductal
proliferative lesions in the 41-50 age group and older, empha-
sizes the importance of annual mammographic examinations.
Excisional biopsy is an adequate treatment for all IDHs and
the majority of the AIDHs. If the AIDH is extensive and
adjacent to the surgical margin, reexcision is recommended
[7]. In the treatment of DCIS, mastectomy was preferred in
the USA in the 1980s and early 1990s; there has been a shift
towards lumpectomy, lumpectomy and radiation or biopsy
only [12]. However, the overall increase in the number of
DCIS lesions compensated the decrease in the frequency of
radical surgical procedures. Because comedo carcinomas
carry an increased risk of recurrence [12, 13], radical surgery
is more commonly preferred by the clinicians. The role of
axillary curettage in DCIS is controversial. Silverstern et al
reported that axillary lymph node metastases may occur in
the absence of histologically documented invasion and ar-
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gued that inadequate sampling may be reason for this [14).
They stated that even though the number of DCIS cases
may increase, the frequency of axillary lymph node metas-
tasis will not exceed 1-3% and it is unwise to recommend
routine axillary curettage in the face of such a low frequency.
The reason may be that standardized patient follow up
has not been established in our country. AIDH and IDH
are asymptomatic lesions that are detected incidentally
on mammography or in the resection specimens of other
lesions (fibrocystic change, sclerosing adenosis, fibroad-
enoma etc.) [7]. Concomitant lesions in [DH patients in
the present study were intraductal papillomatosis, com-
ponents of fibrocystic disease and fibroadenoma. Of the
AIDH patients, 13 (54%) presented with a palpable mass
and 6 (25%) with mammographic findings. The presence of
benign mass lesions such as papillomatosis (6 cases), fibro-
adenoma (3 cases) and adenosis (2 cases) in the AIDH pa-
tients confirms that AIDH is frequently an incidental lesion.
DCISs are usually asymptomatic, mostly nonpalpable le-
sions detected on mammography [14, 15]. Before mam-
mographic screening techniques became widely available,
the majority of the DCISs presented with clinical pictures
suggesting advanced lesions: palpable mass, Paget disease,
nipple discharge. However, with the availability of mam-
mography, the frequency of nonpalpable lesions increased
and the patients had the opportunity of early treatment. In
the present study, only 4 patients (12.5%) had a palpable mass;
the frequency of the patients diagnosed by mammography
(37.5%) was higher than the frequency of other presentations
such as palpable mass, Paget disease, and nipple discharge.
In DCIS patients, ducts exhibiting in situ carcinoma in-
volvement, particularly high grade comedo carcinomas
have periductal concentric fibrosis and mild or moder-
ate lymphocyte infiltration [16]. In the present study, the
presence of lymphocyte infiltration in 16 patients (50%)
and periductal sclerosis in 17 patients (53%) reflect that
the majority of the patients (56%) have high grade DCIS.
The accuracy of frozen section examination in noninvasive
and preinvasive breast lesions is controversial [17]. The ma-
jority of the DCISs present with mammographic findings
only, i.e. without a palpable mass or a macroscopic lesion.
Freezing artifacts complicate the evaluation of nonpalpable
or small breast lesions in permanent sections. False negativ-
ity rates as high as 76% has been reported for intraoperative
frozen section examination [17]; sensitivity may be as low as
46% and this has been ascribed to sampling error. Also, the
detection of a palpable lesion or a macroscopic mass, the
presence of necrosis, histological grade and the presence of
microcalcifications are factors that affect the accuracy of the
frozen section examination [17]. Opinions on the size of the
lesions appropriate for frozen section examination differ:

46

Fechner and Millis recommend 0.8 cm, Tinneman et al 0.5
and many groups actually recommend 1 ¢cm as the smallest
size [17]. In the present study, 17 of the 30 DCIS lesions had
been submitted to frozen section examination. The diagno-
sis could be made by froze section examination in 9 patients
(53%). The false negativity rate was 29% and the number pa-
tients in whom the diagnosis could be made on permanent
sections was 3 (18%). The sensitivity of the frozen sections
was 64%. This may be due to the fact that the majority of the
patients did not have a macroscopic mass (only 3 patients).
Optimal sampling is of vital importance on the evaluation of
AIDH which is a borderline lesion. Bodian et al argued that
the incidence of atypical lobular and ductal hyperplasia will
increase with examination of increasing number of blocks
[18]. Similarly, Schuh et al. [19] and Wang et al. [20] stated
that the detection of carcinoma or atypical hyperplasia in be-
nign appearing biopsy materials is related to the number of
blocks examined and the frequency of the blocks containing
the lesion. In the present study, two cases of AIDH (one in
1996 and one in 1997) were diagnosed as DCIS after examina-
tion of serial sections. This suggests that examination of thin
serial sections provides a better assessment of atypia. Total or
near-total sampling of the material containing AIDH should
be performed to exclude in situ carcinoma at another focus.
Tavassoli and Norris have established diagnostic crite-
ria for nonapocrine AIDHs [3]. Although these are simi-
lar in concept to those established previously by Page et
al. [21], they nevertheless include some modifications.
These modifications emphasize the cellular structural and
quantitative features of AIDH. Tavassoli and Norris de-
fine AIDHs as a lesion that exhibits cytologic atypia and
is formed by monotonous round cells with slightly in-
creased nucleocytoplasmic ratios and centrally located nu-
clei that may show hyperchromasia; the cells may show a
growth pattern that is distinct form nonnecrotic DCISs [3].
In patients exhibiting the micropapillary and cribriform pat-
terns in AIDHs and non-necrotic DCISs, Tavassoli and Nor-
ris proposed the “2-mm rule”. According to this rule, if the
diameter of the ducts and ductules exhibiting a DCIS pattern
is smaller than 2 mm, the lesion is categorized as an AIDH
[3]. Previously, Page et al had stated that atypical proliferation
showing in situ carcinoma in ‘a least two areas’ is required
for the diagnosis of DCIS [21]. However, the expression ‘two
areas’ is not a quantitative evaluation and is open to misin-
terpretation. This has been a source of discrepancy between
pathologists. Recognizing that pathologists are sometimes
reluctant in the diagnosis of DCIS in lesions smaller than
2 mm, Tavassoli and Norris proposed the ‘2 mm rule’ for a
more standardized approach. They supported this notion
by emphasizing that none of their AIDH patients developed
invasive carcinoma during follow up [21]. In the present

Bosn | Basic Med Sci 2012; 12 (1): 46-50



FILIZ EREN ET AL.: C-ERB-B2 ONCOGENE EXPRESSION IN INTRADUCTAL PROLIFERATIVE LESIONS OF THE BREAST

study, there was no difficulty in the diagnosis of IDH lesions
whereas the diversity of the patterns and cellular features
creates difficulties in the differential diagnosis of AIDHs.
In 8 patients, the cribriform pattern- one of the nonnecrotic
DCIS patterns- was observed. These patterns were observed
in some of the ducts in 6 patients, in all ducts in 2 patients.
The diameters of the involved ducts and ductules were mea-
sured and results lower than 2 mm were obtained. There-
fore, application of the 2-mm-rule circumvented difficulties
in diagnosis. The patients who posed the greatest diagnostic
problems were cases who did not exhibit DCIS patterns but
mimicked intraductal hyperplasia patterns. In 6 patients with
classical patterns, the presence of a uniform cell population
containing round or oval cells with well-defined margins, in
other words, the presence of all cytologic features of AIDH
facilitated the diagnosis. However, in 10 patients with the
classical IDH patterns, the cell population was more vari-
able and less uniform. Because marked atypia that is never
associated with classical IDH was observed on a cytologic
basis, inclusion of these cases in the AIDH group was con-
sidered more appropriate. In conclusion, the 2-mm-rule
facilitated the diagnosis in lesions that exhibited DCIS pat-
terns partially or totally. However, there were difficulties
with lesions that did not exhibit these patterns. Since there
are major differences in opinion on the borderline lesions,
the decisions on individual patients depend on the exper-
tise of the pathologist. Much more effort should be spent
to standardize the morphologic evaluation of these lesions.
Various classification systems for DCIS have been proposed
[22]. The scheme proposed by Bellamy et al. gives priority to
patterns but does not emphasize nuclear characteristics [23].
However, the calculation of the percentage is difficult in
specimens containing an insufficient number of ducts. An-
other system, the cytonuclear classification is based solely on
cytologic examination and classifies lesions as low, moderate
and high grade. For the assessment of the nuclear grade, the
cell size is compared with the size of the lymphocyte nucleus;
however, the distinctions between low and intermediate and
intermediate and high grade lesions are not clear. The van
Nuys classification is the one proposed by Silverstein and as-
sociates [15]; DCISs are divided as high grade and non-high
grade lesions. Irrespective of the comedo necrosis, lesions
with high nuclear grade are automatically classified as high
grade DCISs. Non-high grade lesions are divided into two
categories according to the presence (group 2) and absence
(group 1) of comedo necrosis. This system does not include
an intermediate grade group and there are no criteria for the
extent of comedo necrosis. The Holland system [24] takes
into account the cytonuclear and structural differentiation
(cell polarization) and defines three grades: poorly differenti-
ated, moderately differentiated and well differentiated. Cell
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polarization which denotes radial orientation of the cellular
apices towards the intercellular lumen is taken as an impor-
tant criterion in addition to the nuclear grade. Polarization
is almost always present in well-differentiated DCISs and al-
most totally lost in poorly differentiated DCISs. This scheme
is unclear on the polarization characteristics of the intermedi-
ate grade; in ambiguous cases, the higher grade is designated
for the patients. The Nottingham classification is based on
pattern and necrosis. DCISs are categorized as those with
comedo necrosis, those containing necrosis only and those
without necrosis. In patients with mixed patterns, the domi-
nant pattern is designated. This classification does not take
into account cytologic characteristics. Jones et al proposed a
system based on the extent of necrosis: those with extensive
necrosis, those with necrosis only and those without necro-
sis. Pattern and cytologic features are also taken into consid-
eration. It has been stated that van Nuys classification is the
most accurate scheme in reflecting the grade of the invasive
component in DCIS cases with concomitant invasive ductal
carcinoma [22]. All available classification systems put vari-
ous degrees of emphasis on patterns, necrosis, nuclear fea-
tures, cell size, cell structure (polarization). However, DCIS
may exhibit more than one of these characteristics. Leninton
et al reported on the heterogeneity of the pattern in DCIS
[25]. In their series, 46 of the 100 DCIS case showed a mixed
type pattern. In the present study, 59% of the patients exhib-
ited more than one patterns. These data suggest that a classifi-
cation system based solely on pattern characteristics will face
difficulties. The weak aspects of various schemes and prob-
lems in feasibility were taken into consideration by Tavas-
soli et al. [3] who were inspired by the breast intraepithelial
neoplasia concept described by Rosai and have proposed
the DIN classification system. The DIN system envisages
a three grade system based on pleomorphic atypia and ne-
crosis. Special patterns and cellular characteristics were
included in particular grades. Pleomorphic atypia and ne-
crosis are evaluated separately and the results entered into
the scheme. In the present study, 9.37% of the patients were
grade [ (DIN 1c¢), 34.7% were grade II (DIN 2) and 56.2%
were grade III (DIN 3). In lesions without pleomorphic
atypia and necrosis, lesions with cribriform and micropapil-
lary patterns were designated as grade I. Grade 111 patients
had both nuclear pleomorphic atypia and necrosis and
did not pose difficulties in grading. One lesion that con-
tained signet cells that stained positively with a mucin stain
(more than 75%) was included in the grade III category.
The majority of the grade I patients showed micropapillary
and cribriform pattern (6 patients). In the DIN classification
system, lesions that have the cribriform and micropapillary
pattern, exhibit mild pleomorphic atypia (not as marked as
that in comedo carcinomas) but do not show necrosis are
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categorized as intermediate lesions. However, some of our
patients with cribriform and micropapillary pattern, showed
mild pleomorphic atypia but also extensive necrosis. In
such instances, the pleomorphic atypia was given prior-
ity and these lesions were included in the grade II category.
In the present study, cell size that is not considered in the
DIN classification system was evaluated in the grading of
the DCIS lesions. We assessed this parameter in the cyto-
nuclear classification system as did another group [26]. Tu-
mor cell size was also taken as a parameter: small (smaller
than 3 times the size of a lymphocyte nucleus), medium size
(between 3 and 5 times) and large size (larger than s times).
All 18 lesions with large cells (100%) were grade III, 10 lesions
(90.9%) with medium-size lesions were grade Il and two le-
sions (66.6%) with small cells were grade 1. In conclusion,
there was a close relationship between cell size and grade;
therefore, cell size may be used as a criterion in grading. Al-
though we encountered some difficulties in grading, the DIN
classification system provides practical, simple, feasible and
easily understandable approaches to the grading of DCISs.
Amplification of the c-erbB2 oncogene has been demon-
strated in kidney, stomach and salivary gland adenocarci-
nomas. High levels of c-erbB2 protein in breast carcinomas
have been reported to be associated with poor prognosis
[26]. Intraductal epithelial proliferations are associated with
an increased risk of breast carcinoma [1-3]; the potential
role of biomarkers such as ps3, EGER, bcl-2, estrogen and
progesterone receptor status have been investigated in the
differential diagnosis of lesion such as AIDH and DCIS that
can not be differentiated easily on morphologic grounds
alone. The data on the expression of c-erbB2 in intraductal
proliferative lesions are controversial. In the present study, c-
erbBa staining was performed on 45 IDH lesions: 37 showed
no staining (82%), 7 showed weak focal staining (15.6%), one
showed moderate staining (2.2%). Some authors detected
no staining c-erbB2 in any of the IDH cases they investi-
gated [4, 5, 27]. Other studies including ours found a low
frequency of staining; this suggests that the negative results
may be due to insufficient sampling and consequent missing
of the atypical proliferation focus. Among the 19 AIDH pa-
tients, 17 patients (89.5%) showed no staining and 2 (10.5%)
showed weak focal staining. Some studies found no stain-
ing with cerbB2 antibody in atypical epithelial proliferations
[4, 5] whereas Tavassoli and Man found a staining frequency
of 10% [27]. This approximates to the figure in the present
study (10.5%). One important characteristic of the negative
studies in the small number of cases investigated: 13 in one
study [4] and 15 in another one [5]. The number in the pres-
ent study was slightly higher -19- and suggests that increas-
ing the number of cases may yield more objective results.
Of the 30 DCIS patients, 3 (10%) showed no staining with c-

48

erbBs, 2 showed (6.7%) showed weak focal staining, 7 (23.3%)
showed moderate staining, 18 (60%) showed strong stain-
ing: in total, 90% of the cases showed some degree of stain-
ing with c-erbB2. The reported frequencies in the literature
vary between 32 and 56 % [6, 28]. In the present study, there
were statistically significant differences in the c-erbB2 stain-
ing intensities of IDH, AIDH and DCIS patients lesions
(p<0.001). In intergroup comparisons, there was no signifi-
cant difference between IDH and AIDH lesions (p>0.05);
however, there was a significant difference between AIDH
and DCIS lesions (p<o.001). These results suggest that c-
erbB2 oncogene expression may be useful in the evaluation
of intraductal proliferative lesions, particularly in the dif-
ferentiation of AIDH and DCIS which may be difficult to
distinguish on morphologic grounds alone. An interesting
finding was that 7 of the 10 IDH patients sections contain-
ing foci of apocrine metaplasia or hyperplasia tested weakly
positive with c-erbB2. There is a report on a patient with
positive staining in apocrine metaplasia [4]. In that particu-
lar patient, it has been argued that c-erbB2 antibody realized
weak cytoplasmic staining and due to fixation characteristics,
staining accumulated near the cytoplasmic membrane. Inter-
estingly, in an immunohistochemical study on bcl-2, normal
ducts or lobuli showed positive epithelial staining with bcl-2,
the staining was decreased or absent in apocrine metaplasia
foci [29]. In a study on estrogen receptors, similarly areas
of apocrine metaplasia showed decreased receptor expres-
sion [30]. These results suggest that apocrine metaplasia has
a biological behavior that is different from those of normal
ducts and lobuli. Another striking finding was that in a pa-
tient with DCIS, in situ carcinoma area accompanying AIDH
showed weak focal staining with the c-erbB2 antibody. The
more extensive staining in this particular patient in compari-
son with other AIDH patients suggests that AIDH may be
intermediate lesion in the development of a malignant clone.
Strong c-erbB2 staining was detected in 33% of the grade I pa-
tients, 30% of the grade II patients and 77% of the grade III pa-
tients. The frequency in the grade 111 patients was significantly
higher than the frequency in the two other groups (p=0.016).
Many studies investigated the relationship of c-erbB2 stain-
ing in DCISs with the extent of DCIS, the degree and extent
of necrosis, histologic subtype, nuclear pleomorphism, mi-
tosis and cell size. Other studies examined the relationship
between different grading systems with c-erbB2 expression.
Zafrani et al used the Holland classification [31] and dem-
onstrated that poorly differentiated (high grade) DCISs had
significantly higher levels of expression in comparison with
well differentiated lesions (p<0.001). In another study, Leal et
al. [32] reported that the frequency of c-erbB2 expression in
high grade DCISs may be as high as 45 %. These results sug-
gest that c-erbB2 expression increases with higher grade in
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DCIS and therefore c-erbB2 may be an adjunct in the pre-
diction of biologic behavior and clinical course of DCISs.
In a study that considered cell size, nuclear pleomorphism
and mitosis [33], multivariate analysis of the data on 75 pa-
tients showed that cell size was the most valuable parameter.
In the present study, none of the DCISs with small cells were
positive of c-erbB2 whereas 84% of the DCISs with large cells
were positive. In two studies on cell size, similar highly signifi-
cant differences were reported [6, 22]. Although our results
are similar to those in the literature, 13 of the 16 specimens
(81%) with large cell size showed strong c-erb-B2 staining.
There was a statistically significant difference in c-erbB2 stain-
ing between DCISs with large cells and those with small or
medium size cells (p=0.016). These results show that in DICS,
c-erbB2 expression increases with cell size and the clinical
course and prognosis of DCISs with large cells may be worse
in comparsion with DCISs with small and medium size cells.
In immunohistochemistry, 2 of the 4 patients (50%) with no
pleomorphic atypia and 15 of the 17 patients with marked
atypia (88.2%) showed strong staining with the c-erbB2 an-
tibody (p=0.03). In a study that used cytonuclear differen-
tiation as a parameter, the frequency of c-erb-B2 staining
in patients with marked cellular pleomorphism, was pre-
cented in 79% of the cases and was statistically significantly
higher when compared with cases without marked cel-
lular pleomorphism [33]. In another study, the frequency
of c-erbB2 in lesions with poor nuclear differentiation was
73.6% [34]. These results suggest that in DCISs, increased
c-erbB2 expression correlates with higher levels of nuclear
atypia and thus may serve as an important prognostic factor.

CONCLUSION

IDH, AIDH and DCIS are generally nonpalpable lesions
that frequently accompany benign macroscopic breast
masses. The 2mm rule proposed in the DIN calcification
system facilitates the diagnosis in AIDH patients that ex-
hibit cytologic and structural features of AIDH. However,
in lesions that mimick the structural features of intraductal
hyperplasia, sometimes cytologic uniformity and monotony
are not adequate. The DIN system proposes a practical and
simple approach to the grading of DCIS. However, there
are still ambiguous aspects in the evaluation of intermedi-
ate grades. There were statistically significant differences
between the subgroups of intraductal proliferative lesions
(IDH, AIDH and DCIS) (p<o0.001). Especially the difference
between AIDH and DCIS lesions (p<0.001) may be an ad-
junct to the morphological diagnosis. Although 82.2% of the
IDH lesions exhibited no staining, weak focal staining in
areas of apocrine metaplasia or hyperplasia (7 of the 10 pa-
tients) suggests that this points to a different biological be-
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havior. There was a statistically significant difference in the
intensity of the c-erbB2 staining between low grade and high
grade DCIS lesions (p=0.016). Staining in DCIS lesions with
large cells were found to be significantly more intense than
the DCIS lesions with small and medium size cells (p=0.016).
Similarly, lesions with marked pleomorphic atypia ac-
cording to the DIN classification showed more in-
tense staining in comparison to those with mild or
no atypia (p=0.03). These results suggest that DCISs
with large cells, marked nuclear atypia and high his-
tologic grade may show a worse clinical prognosis.
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