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In examinations of intraductal abnormalities of patients presenting with abnormal nipple discharge, it is im-
portant to discover and diagnose minute lesions within the duct, to determine whether the lesion is benign or ma-
lignant, and to determine the extent of ductal spreading in the case of intraductal carcinoma. To date, ductoscopy
has been conducted on 411 cases, and we have been classifying intraductal tumors based on our own mammary
ductoscopic classification. In the present study, we verified the validity of the benign or malignant diagnosis of
the 191 intraductal tumors observed by mammary ductoscopy that we examined histopathologically using this
classification. With the mammary ductoscopic classification of intraductal breast tumors, the configuration of the
tumors was classified into two major categories of pedicled type and broad-based type and the latter was further
subdivided into hemispherical, uneven, and irregular-mass types. Then, the negative and positive predictive val-
ues were calculated with the pedicled type classified as benign and broad-based type as malignant with favorable
results of 90.1% (n=121) and 84.3% (n="70), respectively.

The mammary ductoscopic classification of intraductal breast tumors proved to accurately reflect the histo-
pathological characteristics of proliferation and progressive configurations of intraductal tumors, making the

classification useful in diagnoses of intraductal tumors.
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Introduction
Generally, abnormal nipple discharge in extrapu-
erperium is seen in 5-10% of outpatients and ranks
third among chief complaints after tumor mass and
breast pain”. Among the causes of abnormal nipple
, of which
nipple discharge can be the only sign and should,

discharge is early-stage breast cancer”

therefore, never be overlooked. Examinations of in-
traductal abnormalities of patients presenting with
abnormal nipple discharge are extremely important
in the following aspects: diagnosis of the presence
or absence of minute intraductal lesions, diagnosis
of whether those lesions are benign or malignant,
and to determine the extent of ductal spreading in
the cases of intraductal carcinoma. In our depart-
ment, in diagnosing abnormal nipple discharge,
mammary ductoscopy has been used the most with

the best results?. Mammary ductoscopy is capable
of direct observation inside the ducts. Evaluation of
whether the lesion is benign or malignant is done
using the mammary ductoscopic classification of in-
traductal breast tumors. In the present study, we
examined the validity of this classification.
Patients and Methods

Mammary ductoscopy is indicated when a dis-
charge is observed from only one orifice, or even
when there are nipple discharges from both nipples,
or multiple orifice discharges, in cases of a bloody
discharge from a single duct. During the 16 years
from June 1990 through May 2006, there were 411
cases of abnormal nipple discharge in which mam-
mary ductoscopy was conducted. There were 191
cases in which intraductal biopsy of the breast
(IDBB) was performed during mammary duc-
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toscopy for histopathological diagnosis or a surgical
biopsy was performed after tumors had been ob-
served by mammary ductoscopy.

In the present study, 220 cases were excluded. In
those cases, 152 cases were found to be benign tu-
mors by intraductal cytological biopsies or had no
significant ductoscopic findings and were followed
up. The remaining 68 cases had no significant find-
ings with mammary ductoscopy, however, diagno-
ses were made of intraductal tumors by other diag-
nostic tools, such as ultrasonography and ductogra-
phy. Incisional biopsies were then performed for
these 68 cases to confirm the diagnoses. Twenty-
two cases of these were cancer cases in which there
was cancerous tissue in the peripheral regions that
could not be reached by mammary ductoscopy, i.e.,
diagnoses were made considering the fact that no
cancerous growth had spread to the nipple or proxi-
mal areas through the duct. This proves mammary
ductoscopy is significant because it can be used for
making decisions as to whether or not breast con-
serving surgery is indicated.

There are three kinds of ductoscopes, different in
their diameters and the materials of which they are
made. The first ductoscopes we used were the rigid
type with an external diameter of 1.2 mm. We then
used the flexible ductoscope with a diameter of 0.75
mm. Since 1996, observations had been mainly per-
formed with the semi-rigid ductoscope with a 0.8
mm diameter. The view of the ductscope consists of
10,000 pixels

Observations were made by inserting the duc-
toscope into the nipple through the duct. Evaluation
of the configuration of the tumor was made by com-
paring it with the mammary ductoscopic classifica-
tion of the intraductal breast tumors (Fig. 1).

Figure 2 shows the normal intraductal lumen. In
the ductoscopic classification of intraductal breast
tumors, the tumors were classified into two major
types: the pedicled type which rises on a pedicle
into a papilliferous mass from a normal smooth lu-
men (Fig. 3), and the broad-based type which prolif-
erates along the intraductal lumen. On the broad-
based type, moreover, further classifications were
made for the following three subtypes (Fig. 4A-C):
the hemispherical type with a smooth tumor sur-
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Fig. 1 Mammary ductoscopic classification of intra-
ductal breast tumors

face that bulges out from the lumen (Fig. 4A), the
uneven type with small bumps and hollows (Fig. 4
B), and the irregular-mass type with continuous lu-
minal irregularities (Fig. 4C).

These classification results were then compared
with histopathological diagnoses, and negative and
positive predictive values for each type were calcu-
lated with the pedicled type as benign and the
broad-based type as malignant.

Results

The breakdown of the histopathologic diagnoses
of 191 cases gave: 17 cases (89%) of mastopathy,
103 cases (53.9%) of intraductal papilloma, and 71
cases (37.2%) of breast cancer (Table 1). At the
same time, of the 71 breast cancer cases, 36 cases
were noninvasive ductal carcinoma.

From results of contrasting ductoscopic classifica-
tion of intraductal breast tumors and the histopa-
thological diagnoses of the 121 cases diagnosed as
the pedicled type which we thought were benign,
109 cases (90.1%) were histopathologically benign
(Table 2). There were 14 cases (116%) of masto-
pathy, and 95 cases (78.5% ) of intraductal papilloma.
The negative predictive value is 90.1%, a favorable
result. When we examined the 70 cases of the
broad-based type, which we thought were malig-
nant, we found 59 cases (84.3%) that were histopa-
thologically proven to be malignant. The positive
predictive value was 84.3% of the cases, also a fa-
vorable result. The positive predictive values for
the three subtypes were: the hemispherical type, 13
of 19 cases (68.4%); the uneven type, 11 of 12 cases
(91.7%); and the irregular-mass type, 35 of 39 cases
(89.7% ). The diagnostic results were quite favor-
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Fig. 2 Mammary ductoscopic findings of a normal duct
The duct extends to peripheral areas by repeated bifurcations. The ductal lumina is
smooth.
Fig. 3 Mammary ductoscopic findings of the pedicled type
The pedicled tumor with a papillary proliferation that exhibits mobility, swaying back and
forth with the introduction of a pulsed current of air. The ductal lumina around the tumor

is smooth.

Fig. 4 Mammary ductoscopic findings of the hemispherical (A), the uneven (B) and the

irregular-mass (C), broad-based type

A: The surface of the tumor is smooth and bulges out from the lumen.
B: Along the duct, the tumor is seen as having small bumps and hollows.

C: Along the duct, the tumor is seen as having an irregular and bulging proliferation.

Table 1 Histopathological diagnosis of intraduc-
tal breast tumors

Histology n %
Mastopathy 17 89
Intraductal papilloma 103 53.9
Carcinoma 71 372

Noninvasive ductal carcinoma 36 189
Invasive ductal carcinoma 35 18.3
Total 191 100

able for the uneven and irregular-mass types. And
among 19 hemispherical type, 6 cases (31.6%) were
benign tumors: 3 cases of mastopathy, and 3 cases
of intraductal papilloma.
Discussion
Mammary ductoscopy enables direct viewing of

minute proliferative changes in the intraductal lu-
mina, the primary loci of breast cancer’™®. Along
with the progress in the apparatuses and diagnostic

3" mammary ductoscopy is now an in-

technologies
dispensable examination method for intraductal dis-
eases with abnormal nipple discharge. Mammary
ductoscopy is extremely useful in detection of
breast cancer at an early stage and to determine
whether or not breast conserving surgery is indi-
cated according to the proximity of the cancer cells
to the nipple.

We have been making our diagnoses based on
the mammary ductoscopic classification of intraduc-
tal breast tumors that we developed which classi-
fies the configuration of intraductal tumors into two

major types: the pedicled type and the broad-based
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Table 2 Correlation between mammary ductoscopic classification and histopathological diagnosis

Histology

Ductoscopic classification
Mastopoathy (%)

Intraductal papilloma (%)

Total (%)
Carcinoma (%)

Pedicled type 14 (11.6) 95 (785) 12 (99) 121 (100)
Broad-based type 3 (43) 8 (114) 59 (84.3) 70 (100)
Hemispherical type 3 (15.8) 3 (15.8) 13 (684) 19 (100)
Uneven type 0 (0 1 (83) 11 (91.7) 12 (100)
Irregular-mass type 0 (0 4 (10.3) 35 (89.7) 39 (100
Total 17 (89) 103 (539) 71 (37.2) 191 (100)

type”. The classification is an accurate reflection of
histopathological characteristics, i.e., a benign tumor
proliferates locally and perpendicularly within the
duct lumen, whereas cancerous tissue proliferates
and spreads along the intraductal lumen®. The
author of the present study, focused on this essen-
tial concept of the nature of intraductal tumor pro-
liferation, the same concept used to develop the pre-
vious classification of ultrasonographic images of
the mammary duct”™”. In the present study, the
negative predictive value of the pedicled type and
positive predictive value of the broad-based type
have been extremely favorable, and it has been con-
firmed that each of these types accurately reflects
the histopathological characteristics, which clarified
the validity of the mammary ductoscopic classifica-
tion of intraductal breast tumors.

Considering the three subtypes of the broad-
based type of intraductal tumors, the positive pre-
dictive values of both the uneven and irregular-
mass types are high, and these types are an accu-
rate reflection of the histopathological characteris-
tics. On the other hand, the hemispherical type was
as low as 684% in terms of the positive predictive
value. Therefore, further clarification of the points
of distinction for the hemispherical type is war-
ranted.

In addition to our mammary ductoscopic classifi-
cation, the Association of Mammary Ductoscopy
has recently proposed another type of mammary
ductoscopic classification'? that classifies ductosco-
pic findings into three types: the polypoid type (soli-
tary, multiple), combined type, and superficial type.
Their classification differs from ours such that in
theirs the number of tumors is considered, the way
of evaluating the shape, however, is similar in not-

ing the developmental direction of the tumor
(whether developing perpendicularly or horizon-
tally to the duct wall). Our pedicled type corre-
sponds to their polypoid type. In the broad-based
type, the hemispherical type in our classification is
included in the polypoid type, while the uneven
type in ours is the superficial type in theirs, and our
irregular-mass type corresponds to their combined
type.

Makita et al® examined 129 cases using the clas-
sification by the Association of Mammary Ducto-
scopy. They found that 88.5% of the polypoid soli-
tary type was benign (54 of 61 cases). Of the
polypoid-multiple type, combined type, and the su-
perficial type, the rates of malignancy were 65% (13
of 20 cases), 88.9% (16 of 18 cases), and 96% (29 of
30 cases), respectively. The positive predictive val-
ues for the combined and superficial types are high
while the same is low (65% ) for the polypoid-
multiple type in which the number of tumors is con-
sidered. This latter point still requires further con-
sideration. When comparing our classification with
that of the Association of Mammary Ductoscopy in
the rates of correct diagnoses, there were 84.3 vs
85.3% and 90.1 vs 83.5%, respectively, for the posi-
tive predictive value and negative predictive value.

Regarding the histopathological diagnoses of the
tumors visualized by mammary ductoscopy, new
methods for performing biopsies with ductoscopy
have recently been devised to make it possible to
identify tumors on a one-to-one basis?”**. By mak-
ing further detailed comparisons of the tumor im-
ages and histopathological diagnosis, expectations
are high for achieving further improvements in di-
agnostic accuracy.
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Conclusions

Mammary ductoscopy makes it possible to ob-
serve the intraductal lumina to make the diagnoses
of intraductal tumors in patients presenting with
abnormal nipple discharge and is, therefore, a quin-
tessential examination method. The mammary duc-
toscopic classification of intraductal breast tumors
accurately reflects the histopathological character-
istics of proliferation and progressive patterns in in-
traductal tumors that primarily occur from the lu-
men of the duct and, therefore, is indispensable in
the diagnoses of intraductal tumors. Major clinical
results have been achieved by mammary duc-
toscopy using this classification. We are convinced
that mammary ductoscopy will make further major
contributions in diagnoses and treatments of breast
diseases that target early and minute lesions.
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ENEEICHT 2 ENEETE
KR L TERKRSE RER SRS (EE  aFEELER)
w3 Ak s 3 wwsF  wH 3 A4 F 7YY TAYNR y4 mAEH vy A
e FT7-Oo BT - KR Bd-FHL E£-&aR EBE

BHILESWESNICR T 2 ABEHNOREZ, ILENMNMNREOTFIEZR L REXOZNZR, 512, WEN
IBOEAIIVEOILBETNERRAZIBBT A L CTEETHAH. F 413 1990 46 AICAENREMEZFIGL,
ChE CERELHESUWERS 411 BLI L CHLENOBE R T\, MBICFER LS NER IS 2 FLE A
S E D THENIEE O 247 > T & 72. 5 H, LENHRERE CTREIRZ SN BREROERNZH £ 17-
72D L HEBABF N RBFIC L VTS OB O N ENEE 191 8licowT, AEAREIEE AW -RE
PEBW O LI OWTRIEL 2. 191 FlOREABAIZE ONFIE, FUBRIE 17 #1(89%), FLEWFLEEME 103
Bl (539%), FL¥E 7141 (37.2%) Thotz. T/, FLHETLHIH 36 81 (50.7%) IERBEUALERE TH o4, 2
ENRESETIE, BEEORELAEREA LEMO2IIKESSEL, SHIRERIIOWTIPRE, MY
ANEEE] REREERAO IBICHSEL TS, FEA R, LEM2ER L L TEE L7 negative predictive
value 3 X OF positive predictive value 13BN B D 901% (n:121), 843% (n:70) L RIFTH-72. 61T, A
A OFERIIZ positive predictive value # & 5 &, FIERH 684% (n:19), MIWARER 91.7% (n:12), AEERERE
R 897% (n:39) T, MLAEE L FEREEOBWBEIIRITH 7225 FERANZ, 316% »PREMEE
THY, ZOMOBWRER LSRRI N-HETHLEEZ LN

FUS RS EE, LENEE ORBEMRS R 8, ERFEROBSE WKL T Y, AERNELO
ZWICBOCTHERATH . AENHEICL 220, 4% B - BUNEEEZ 5 — 7y M L2ARERROBE
LIRS HICRECHEMLEBL DD LERET 5.
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