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Abstract

Purpose In order to evaluate the diagnostic and thera-
peutic potential of mammary ductoscopy and watchful
follow-up for treating bloody nipple discharge, we inves-
tigated the incidence of cancer evolving from the location
related to the affected duct and the disappearance of nipple
discharge.

Patients and methods Between April 1998 and March
2008, we assessed 709 lesions among 624 patients without
a diagnosis of malignancy at the time of 6 months after
mammary ductoscopy. The median follow-up time was
5.5 years. We reviewed the subjects’ charts retrospectively
and investigated the dates on which discharge-related
cancer was diagnosed and the disappearance of discharge
was noted after the initial examination with mammary
ductoscopy.

Results The incidence of cancer evolving from the loca-
tion related to the pathological duct was 11 % (78/709).
Nipple discharge disappeared in 480 (85.1 %) of the 564
followed up lesions, with the exception of 78 breast cancers
and 67 resected benign lesions. The rate of disappearance
for nipple discharge in the cases of intraductal papilloma at
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the first examination was 82.5 %. In cases in which no
obvious lesions were observed on mammary ductoscopy,
there was a 90 % probability that the nipple discharge
would disappear, and the rate of evolving breast cancer in
the cases of atypical papillary lesions at the first exami-
nation was significantly higher than that observed in the

cases of intraductal papilloma, at 50 and 8.9 %,
respectively.
Conclusions Information revealed by mammary ductos-

copy is useful for differentiating patients who should be
subjected to intensive examinations and those who should
expect disappearance of their discharge. Mammary duc-
toscopy and watchful follow-up can substitute micro-
dochectomy in patients with bloody nipple discharge.

Keywords Nipple discharge - Mammary ductoscopy -
Endoscopic classification - Intraductal papilloma -
Microdochectomy - Breast cancer

Introduction

Approximately 5 % of patients report nipple discharge as
their chief complaint during their first visit to a breast
clinic. Discharge can be an important clue for the diagnosis
of early-stage breast cancer, along with microcalcification
on a mammogram, small tumors on ultrasonography and
nipple erosion. Bloody nipple discharge can be an impor-
tant clue for the diagnosis of early-stage breast cancer [1].
Nipple touch smear cytology is sometimes conducted for
screening; however, the sensitivity of smear cytology is
very low. Ductal lavage and nipple aspiration of breast
fluid have been reported to be useful for detecting breast
cancer, in place of touch smear cytology, although special
instruments are required for these procedures [2, 3]. In
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addition, positive cytology does not indicate the location of
suspicious lesions. Unless associated findings are also
detected on a mammogram or ultrasonography, galactog-
raphy is needed to detect intraductal lesions. Microdoch-
ectomy was used to diagnose nipple discharge. However,
since 1989, mammary ductoscopy has been applied in
Japan [4, 5]. Mammary ductoscopy is valuable for diag-
nosis because it allows for the visualization of intraductal
lesions and approaches the lesion directly without surgery.

Because the gold standard for analyzing nipple dis-
charge is a pathological examination, surgical resection is
usually performed immediately after mammary ductoscopy
in both Europe and the United States [6—12]. In contrast, in
Japan, the modality was developed as a tool to evaluate
nipple discharge, instead of microdochectomy, and physi-
cians often consider various diagnostic modalities together.
The cost of mammary ductoscopy in Japan has been cov-
ered by medical care insurance since approximately 1995;
therefore, it is considered a routine examination for
assessing nipple discharge in the outpatient setting.

At our institution, in order to determine whether follow-
up is justified in individual cases, we confirm that the
smear or duct wash cytology is benign, even if an intra-
ductal breast biopsy sample [5] is diagnosed as a benign
papillary lesion. Moreover, we search for lesions in the
peripheral region of the affected duct on breast imaging
and confirm the diagnosis of benign lesions using an
image-guided needle biopsy, if necessary [13]. Many
patients who suffer from nipple discharge and are diag-
nosed to have no malignancy are followed up every
6 months if they wish to avoid surgical resection. Follow-
up allows clinicians to evaluate not only the diagnostic
potential of endoscopic classification, but also the natural
history of nipple discharge [14, 15]. Therefore, we inves-
tigated the disappearance of nipple discharge and cancer
evolving from the location related to the pathological duct.

Patients and methods

Between April 1998 and March 2008, 1,262 ducts
exhibiting clinically bloody discharge (examined if nec-
essary using an occult blood test) were examined using
mammary ductoscopy, a total of 1,643 times among 1,139
patients at the Cancer Institute Hospital, Tokyo, Japan.
All patients were also examined with mammography and
ultrasonography. Prior to performing mammary ductos-
copy, touch smear cytology of the affected nipple was
conducted. In cases in which the lesion was detected on
mammography or ultrasonography, an image-guided nee-
dle biopsy or fine-needle aspiration cytology specimen
was obtained. The indication for mammary ductoscopy
was the presence of abundant, continuous or bloody

discharge. Because the finding of duct cell-rich smear
cytology or dilated ducts on ultrasonography with or
without intraductal echogenic spots suggests the existence
of intraductal lesions, we also performed mammary duc-
toscopy. A total of 218 breast cancers in 216 patients
were diagnosed prior to mammary ductoscopy. In these
cases, mammary ductoscopy was performed in order to
evaluate the degree of cancer spread toward the nipple
and determine the indications for preserving the nipple
areolar complex during partial mastectomy. Excluding the
171 breast cancers diagnosed within 6 months, 49 benign
lesions resected within 6 months and 115 lesions among
104 patients followed up for less than 6 months, we
enrolled 709 lesions in 624 patients followed up for more
than 6 months without a diagnosis of malignancy at the
time of 6 months after mammary ductoscopy. All enrolled
patients were diagnosed with benign lesions at the initial
examination, as we followed benign cases for 6 months as
a rule. They were followed until May 2014, and the
median follow-up time was 5.5 years. Most of the patients
followed up for less than 6 months received no additional
visits because they lived too far from our hospital and
were consulted for mammary ductoscopy.

Mammary ductoscopic images were obtained using an
Optiscope III fiberscope (Clinical Supply Co., Gifu, Japan;
10,000 pixels, 0.8 mm in diameter of its tip) or MS series
fiberscope (FiberTech Co., Tokyo, Japan; 10,000 pixels,
0.8 mm in diameter of its tip) and recorded on digital
videotapes or digital video discs. Informed consent was
obtained from each patient. The procedure used for mam-
mary ductoscopy was as follows: first, a bougie (Bowman
lacrimal dilator) was inserted into the affected duct, and the
duct was dilated with progressively larger dilators. An
18-Ga Surflo intravenous catheter (Terumo Co., Tokyo,
Japan) was then inserted and left in the duct. In order to
ensure good endoscopic resolution and establish analgesia,
the inside of the duct was washed with a lidocaine solution
containing 1 % epinephrine. The liquid inside the duct was
then collected via aspiration for a cytological evaluation
(duct wash cytology). Next, the fiberscope was inserted
through a hemostasis valve (Y8199, SI-BEN, Clinical
Supply Co., Gifu, Japan) into the catheter, and the whole
duct system was visualized by inflating the duct with air.

If a polypoid lesion was confirmed inside the duct, an
intraductal breast biopsy [5] was performed via aspiration
of the lesion using an 18-Ga Surflo intravenous catheter or
needle designed for an intraductal biopsy (18-Ga AKO
needle or 18-Ga JN needle, Hakko Shoji Co., Japan). The
aspirated tissue sample was treated with 10 % formalin
within the catheter and collected as a tissue fragment. The
tissue samples were then fixed and embedded in paraffin,
after which they were sectioned and stained with hema-
toxylin and eosin (HE) in a routine manner.
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One classification to one discharging duct lobular unit

Fig. 1 Endoscopic classification. The endoscopic classification of intraductal lesions was divided into five categories

The endoscopic findings consisted of elevated (polyp-
oid) type lesions and/or superficial type lesions. The
endoscopic classification of intraductal lesions was divided
into five categories (Fig. 1). The polypoid type represented
the localized expansive growth lesions that were often
spherical, pedunculated or hemispherical. If the polypoid
lesion was solitary in the duct, the case was classified as
being of the polypoid-solitary type. In contrast, the multi-
ple lesions type was composed of multiple elevated lesions
and/or superficial lesions, while the superficial type pre-
sented as superficial spreading lesions, such as those
involving continuous luminal irregularity, redness and/or
an erosive surface, without any obvious polypoid type
lesions. The previously reported “combined type” [16] was
included in the multiple lesions type in this study due to the
similarities between the types. In each case, we allocated
one endoscopic classification to one affected duct lobular
unit. When the examination was performed successfully
and no obvious lesions were detected inside the entire duct,
the case was classified as “no lesion.” Meanwhile, when
proximal stenosis of the main duct resulted in the inability
to examine the duct thoroughly or when the observed
lesions could not be classified into one of the above four
types, the case was designated as “unclassified.”

With respect to the intraductal breast biopsy, smear or
duct wash cytology, we searched for other lesions in the
peripheral region of the affected duct again using breast
imaging techniques, including magnetic resonance imaging
(MRI) and ultrasonography, and confirmed the diagnosis of
a benign lesion using an image-guided needle biopsy, if
necessary. If we deemed follow-up to be appropriate for the
patient, and she wished to avoid surgical resection, she was
followed at 6-month intervals. All patients were evaluated,
and findings of malignancy and/or symptoms of nipple
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discharge were recorded in the patient’s medical chart at
every visit. If the patient exhibited no bloody discharge,
and no smear cytology was performed, we determined that
the nipple discharge had disappeared and defined the day of
the visit as the date of confirmation of the disappearance of
the discharge.

Furthermore, we defined cancers evolving from loca-
tions identical to or neighboring the affected duct as dis-
charge-related cancers on the assumption that the breast
could be divided into nine locations, as follows: upper,
upper-outer, outer, lower-outer, lower, lower-inner, inner,
upper-inner and central (Fig. 2). The diagnosis of breast
cancer was made depending on the histological diagnosis
or fine-needle aspiration cytology of the discharge-related
lesions when the patient was treated at another hospital.
We reviewed the charts retrospectively and investigated the
date on which the discharge-related cancer was diagnosed
and the date on which disappearance of discharge was
noted after the initial examination with mammary ductos-
copy. The Chi square test was used for the statistical
analysis. A p value of <0.05 was considered to be statis-
tically significant.

Results
Characteristics of the cases (Table 1)

The patient’s age at the initial mammary ductoscopy
examination ranged from 16 to 79 years, with a median age
of 47 years. The case distribution of the initial endoscopic
classification with the number of lesions classified as pol-
ypoid-solitary, multiple lesions, superficial, no lesion or
unclassified was 319 (45.0 %), 63 (8.9 %), 19 (2.7 %), 235
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* Cancers evolving from a location which was identical to or neighboring the discharging duct

-

Non-related
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Fig. 2 Definition of discharge-related cancer. We defined cancers evolving from locations identical to or neighboring the affected duct as
discharge-related cancers based on the assumption that the breast could be divided into nine locations

(33.1 %) and 73 (10.3 %), respectively. In approximately
30 % of patients with nipple discharge, the examination
was performed successfully, although there were no obvi-
ous lesions inside the entire duct or dilated ductal lumen.
Two hundred and sixty-eight lesions (37.7 %) were
diagnosed histologically based on intraductal breast biop-
sies performed at the first examination. The remaining 441
lesions were not diagnosed as breast cancer using fine-
needle aspiration cytology, duct wash cytology and so on.
Among the 268 cases diagnosed histologically, there was a
total of eight atypical papillary lesions, 257 cases of
intraductal papilloma and three benign papillary lesions.

Breast cancers evolving from the location related
to the pathological duct

Table 2 shows the relationship between the clinical/path-
ological factors and the outcomes, while Table 3 shows the
incidence of evolving cancer and the probability of the
discharge disappearing. The proportion of cases of breast
cancer diagnosed after 6 months, resected benign lesions,
discharge that continued and discharge that disappeared
was 11.0, 9.4, 11.8 and 67.7 %, respectively.

During the follow-up period, 78 breast cancers were
diagnosed more than 6 months after the initial mammary
ductoscopy examination (Fig. 3). Sixty-three (80.8 %) of
these cases were detected chiefly with ultrasonography of

the peripheral region of the affected duct. Although nipple
discharge had disappeared at the time of diagnosis in 29
cases, 42 patients (53.8 %) were re-examined with mam-
mary ductoscopy, 34 of whom displayed abnormal find-
ings. Seven intraductal breast biopsies revealed breast
cancer. The median time between mammary ductoscopy
and the diagnosis of breast cancer was 2.2 years in the 78
cases. A total of 59.0 % (46/78) of these breast cancer
cases were diagnosed within 3 years after the initial
mammary ductoscopy examination. However, four breast
cancer cases were diagnosed later than 10 years after initial
examination.

The rate of cancer evolving from the location related
to the pathological duct was 11.0 % (78/709). The 78
breast cancers diagnosed after 6 months consisted of 32
cases of ductal carcinoma in situ (DCIS), 43 invasive
breast cancers and three unspecified cases treated at
other hospitals. Thirteen breast cancers exhibited lymph
node metastasis.

The rate of cancer evolving from the location related to
the pathological duct in the polypoid-solitary, multiple
lesions, superficial, no lesion and unclassified types was
8.5, 19.0, 31.6, 7.2 and 21.9 %, respectively. The rate of
evolving breast cancer among the cases of atypical papil-
lary lesions at the first examination was higher than that
observed among the cases of intraductal papilloma, at 50 %
(4/8) and 8.9 % (23/257), respectively (p = 0.0046).
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Table 1 Characteristics of the cases (709 cases)

Median follow up
Mean age at MDS
Median
Range
Age
10-19
20-29
30-39
40-49
50-59
60-69
70-79
Laterality
Left breast
Right breast
Location
Upper-inner
Inner
Lower-inner
Lower
Lower-outer
Outer
Upper-outer
Upper
Central
Missing
Mammary ductoscopy
Only once
More than one times
Distance from orifice
<2 cm
2-39 cm
>4 cm
No lesion/missing
Endoscopic classification
Polypoid-solitary
Multiple lesion
Superficial
No lesion
Unclassified
Initial IDBB diagnosis
Atypical papillary lesion
Intraductal papilloma
Benign papillary lesion
Insufficient material

Not available

5.5 years

47.2 years old
47 years old
16-79 years old

3(0.4 %)

30 (4.2 %)
144 (20.3 %)
263 (37.1 %)
165 (23.3 %)
78 (11.0 %)
26 (3.7 %)

397 (56.0 %)
312 (44.0 %)

78 (11.0 %)
42 (5.9 %)
97 (13.7 %)
57 (8.0 %)
107 (15.1 %)
67 (9.4 %)
116 (16.4 %)
45 (6.3 %)
98 (13.8 %)
2 (0.3 %)

463 (65.3 %)
246 (34.7 %)

44 (6.2 %)

142 (20.0 %)
170 (24.0 %)
353 (49.8 %)

319 (45.0 %)
63 (8.9 %)
19 (2.7 %)
235 (33.1 %)
73 (103 %)

8 (1.1 %)
257 (36.2 %)
3 (0.4 %)

55 (7.8 %)
386 (54.4 %)
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Disappearance of nipple discharge in the follow-up
cases

Sixty-seven lesions were resected and proven to be benign
during the follow-up period. Among these 67 lesions, the
case distribution of the type of surgery with the number of
cases of excisional biopsies (tumorectomy), microdochec-
tomy, partial mastectomy and mastectomy due to breast
cancer evolving from another location was 37 (55.2 %),
seven (10.4 %), four (6 %) and 19 (28.6 %), respectively.
There was a total of 42 cases of intraductal or intracystic
papilloma, one cyst and 24 benign lesions.

Nipple discharge disappeared in 480 (85.1 %) of the 564
followed up lesions, with the exception of 78 breast cancers
and 67 resected benign lesions. The median time between
mammary ductoscopy and the disappearance of nipple
discharge was 1.9 years among the 480 cases with disap-
pearance of discharge. The relationship between the
cumulative incidence of disappearance of discharge and the
interval after the first examination is displayed in Fig. 4.
Approximately 90 % of the cases experienced disappear-
ance of nipple discharge up to 5 years after the first
examination, although the rate of disappearance within the
first 2 years was approximately 50 %.

The probability of discharge disappearing in the pol-
ypoid-solitary, multiple lesions, superficial, no lesion and
unclassified types was 84.8, 78.3, 77.8, 87.9 and 83.0 %,
respectively. In cases in which no obvious lesions were
observed on mammary ductoscopy, there was a 90 %
probability that the nipple discharge would disappear.
Meanwhile, the rate of disappearance of nipple discharge in
the cases of intraductal papilloma at the first examination
was 82.5 % (170/206).

Discussion

Nipple discharge that is bilateral and nonspontaneous and
that emanates from multiple ducts after breast manipulation
or stimulation is classified as benign (physiologic). How-
ever, nipple discharge that is unilateral, from a single duct,
spontaneous and persistent is classified as “pathologic”
[1]. The presence of clinically bloody discharge (including
occult blood test positive) is considered to be a “patho-
logic” condition and it may be an important clue for the
diagnosis of early-stage breast cancer. The issue of follow-
up for bloody nipple discharge and the treatment potential
of intraductal breast biopsies in cases of intraductal papil-
loma were recently reported [14, 15, 17, 18]. In the present
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Table 2 Clinical and Outcomes
pathological factors and
outcomes Breast cancer Resected Discharge  Discharge Total
diagnosed after benign continued  disappeared
6 months lesion
Age p = 0.1408
~39 22 19 22 114 177
40-49 27 23 33 180 263
50-59 11 13 15 126 165
60~ 18 12 14 60 104
Mammary ductoscopy p < 0.0001
Only once 31 44 40 348 463
More than one times 47 23 44 132 246
Distance from orifice p = 0.7463
<2 cm 5 6 7 26 44
2-39 cm 15 15 19 93 142
>4 cm 22 17 22 109 170
No lesion/missing 36 29 36 252 353
Endoscopic classification p = 0.0003
Polypoid-solitary 27 35 39 218 319
Multiple lesion 12 5 10 36 63
Superficial 6 4 2 7 19
No lesion 17 19 24 175 235
Unclassified 16 4 9 44 73
Initial IDBB diagnosis p = 0.0581
Atypical papillary lesion 4 0 0 4 8
Intraductal papilloma and 23 28 36 173 260
benign papillary lesion
Insufficient material 7 5 6 37 55
Not available 44 34 42 266 386
Total (%) 78 (11.0) 67 (9.4) 84 (11.8) 480 (67.7) 709

study, we evaluated both the safety of follow-up without
surgery and the therapeutic potential of intraductal breast
biopsies. We restricted the enrollment to only follow-up
cases without a diagnosis at the time of 6 months after
mammary ductoscopy. During the study period, the inci-
dence of cancer evolving from the location related to the
pathological duct was 11.0 %. In contrast, the rate of
evolving cancer after central duct resection for nipple
discharge has been reported to be 5.3 % [19]. In this per-
iod, the rates of a history of breast cancer, contralateral
breast cancer and ipsilateral breast cancer without relation
to nipple discharge were 5.8, 5.1 and 3 %, respectively.
However, we considered the incidence of evolving cancer
to be slightly high within an acceptable range, as patients
with proliferative intraductal lesions have a risk of breast
cancer [20]. It would be extreme to conclude that all
patients with bloody nipple discharge should undergo mi-
crodochectomy, as such patients have an approximate
10 % risk of breast cancer. It is therefore important to keep

in mind the fact that cancers can evolve from the location
related to the affected duct more than 10 years after onset.
Because the number of evaluated cases was limited during
the routine pathological investigation at that time, positive
findings for ER and PgR were noted in 94.0 and 89.6 % of
the 67 evaluated cases, respectively, and there were no
cases with an HER2-positive status among the 40 evaluated
cases. Only one case out of the 30 evaluated cases was
classified as nuclear grade 3, and belonged to the superfi-
cial type. However, there was no significant correlation
between the endoscopic classification and expression of
biomarkers. The cancers evolving from the location related
to the affected duct during the follow-up period tended to
be non-aggressive, and slow growing in nature.
Mammary ductoscopy is valuable for diagnosis because
it allows for the visualization of intraductal lesions, while
intraductal biopsies make it possible to diagnose the lesion
histologically without surgery. If a case is classified as
belonging to the polypoid-solitary type and diagnosed as
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Table 3 Incidence of evolving The Incidence of  Probability of the discharge Probability of the discharge
cancer and probability of the number  evolving disappearing among all disappearing among followed
discharge disappearing of lesions cancer (%) lesions (%) up lesions (%)
Age
~39 177 124 64.4 83.8
40-49 263 10.3 68.4 84.5
50-59 165 6.7 76.4 89.4
60~ 104 17.3 57.7 81.1
Mammary ductoscopy
Only once 463 6.7 752 89.7
More than 246 19.1 53.7 75.0
one times

Distance from orifice
<2 cm 44 11.4 59.1 78.8
2-39 cm 142 10.6 65.5 83.0
>4 cm 170 12.9 64.1 83.2
Endoscopic classification
Polypoid- 319 8.5 68.3 84.8
solitary

Multiple 63 19.0 57.1 78.3
lesion

Superficial 19 31.6 36.8 77.8

No lesion 235 7.2 74.5 87.9

Unclassified 73 21.9 60.3 83.0
Initial IDBB diagnosis

Atypical 8 50.0 50.0 100.0

papillary
lesion

Intraductal 257 8.9 66.1 82.5
papilloma

Fig. 3 Relationship between 20
the interval after the first

examination and the number of 18
evolving cancer. The median

time between mammary 16
ductoscopy and the diagnosis of
breast cancer was 2.2 years in
the 78 cases

The numker of evolving cancer

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Years from initial examination
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Fig. 4 Relationship between 160 r 100%
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intraductal papilloma based on an intraductal biopsy, the
nipple discharge will likely disappear within a few years
and surgical resection need not be performed. We believe
that follow-up is acceptable for the management of nipple
discharge in these cases because single papillomas are less
likely to progress to breast cancer than multiple papillomas
[21, 22]. In contrast, lesions classified as multiple type or
superficial type or atypical papillary lesions diagnosed
using intraductal breast biopsies must be followed up
carefully due to the association with malignancy. Although
it has yet to be proven why nipple discharge disappears in
intraductal papilloma cases, this phenomenon may be due
to the nature of intraductal papillomas rather than the
therapeutic potential of intraductal breast biopsies. We
previously reported that papillomas frequently consist of
various colored parts and contain areas of papillary, pa-
pillotubular or degenerated cells histologically [23]. If the
components of papillomas change gradually from exhibit-
ing papillary to degenerated characteristics, then the
amount of discharge from the papilloma is likely to
decrease, eventually resulting in the disappearance of the
nipple discharge.

The endoscopic findings consist of elevated (polypoid)
type lesions and/or superficial type lesions. Regarding
elevated lesions, the number of lesions is important for
differentiating whether the lesions are malignant or benign
[13, 16]. We attempted to confirm whether a given lesion
was a floating piece or an originating polypoid lesion using
a Surflo catheter similar to a stick. We also attempted to
confirm the presence of other lesions behind the occlusive
polypoid lesion. With regard to superficial lesions, such
lesions detected focally under the orifice of the duct can be
considered artefacts arising from bougie operation. Mean-
while, focal superficial lesions in peripheral regions apart
from the orifice are designated as the unclassified type

rather than the superficial type. Only when a superficial
spreading lesion is observed to have widely spread
throughout the peripheral region, do we classify it as
belonging to the superficial type.

Although superficial lesions accompanied by continuous
luminal irregularity, redness and/or an erosive surface are
easy to recognize, it can be difficult to detect such lesions
in cases in which the vessels are hidden beneath the
luminal surface. The visibility of vessels is often superior
in cases involving a larger duct lumen that can be observed
as a normal lumen with a shiny surface. The invisibility of
vessels is difficult to detect, although this finding is con-
sistent with low-papillary intraductal carcinoma, which
includes cells with a high degree of cytological atypism
[24]. Fortunately, superficial type cases tend to have
positive findings on duct wash cytology.

In this study, the proportion of cases of breast cancer
diagnosed after 6 months, resected benign lesions, dis-
charge that continued and discharge that disappeared was
11.0, 9.4, 11.8 and 67.7 %, respectively. In addition, the
proportions of the five types of endoscopic classification
were compared, and the multiple lesions type and super-
ficial type were found to be more likely to be diagnosed as
breast cancer, while the no lesion and polypoid-solitary
types were more likely to be associated with the disap-
pearance of nipple discharge. Endoscopic classification is
therefore useful for differentiating patients who should be
subjected to intensive examinations and those who should
expect disappearance of their discharge. This modality is
also therefore to provide guidance for the management of
patients with nipple discharge. In one study, because the
gold standard for evaluating nipple discharge is a patho-
logical examination, surgical resection was carried out
immediately after mammary ductoscopy in order to assess
the usefulness of endoscopic classification in Canada,

@ Springer



250

Breast Cancer (2016) 23:242-251

although the authors failed to show the significance of
endoscopic classification [25]. In that study, if the cases
had been restricted to only resected cases, the polypoid-
solitary type would have exhibited a higher frequency of
malignancy, and the usefulness of differentiation would
have diminished.

The number of diagnostic resections will likely decrease
in the future due to the use of image-guided needle biop-
sies. The exception will be lesions such as intracystic
papillomas located in the peripheral region, which must be
removed surgically because they cannot be reached with a
mammary ductoscope. Peripherally located intraductal
lesions that cause bloody nipple discharge generally cannot
be detected using mammary ductoscopy, although other
modalities are useful in such cases, including ultrasonog-
raphy, MRI and so on. Although mammary ductoscopy has
a weak point in that it cannot reach peripheral lesions and
could not detect lesions in 33.1 % of the cases, the number
of diagnostic resections will decrease due to the use of
mammary ductoscopy and watchful follow-up by repeat-
edly searching for other lesions in the peripheral region of
the affected duct.

Missing clues for diagnosis can result in cancer pro-
gression. In fact, the proportion of invasive cancers diag-
nosed after 6 months from the initial mammary ductoscopy
examination in the present study was slightly higher than
that of breast cancers diagnosed within 6 months in this
period (43/75, 57.3 % vs 71/154, 46.1 %). Therefore,
caution must be exercised to ensure that lesions in the
peripheral region of the affected duct are not missed.
Furthermore, the majority of breast cancers diagnosed after
6 months in the current study were detected chiefly with
ultrasonography. When nipple discharge continues, repeat
examinations with mammary ductoscopy are also effective
for providing a diagnosis. MRI is also effective in such
cases due to its high sensitivity for detecting lesions [26].
Breast cancers presenting with nipple discharge are usually
thought to be latent in the breast and in an initial stage of
the disease. After spreading throughout the ducts, they
form areas of palpable induration and ultimately large
tumors. Although only three cases of breast cancer in the
present study were diagnosed using intraductal biopsy
only, with no findings on MMG, ultrasonography or MRI,
between April 2005 and March 2008, all cases were DCIS.
During the same period, 159 breast cancers presenting with
nipple discharge were detected on ultrasonography or MRI.
Among these lesions, the proportion of DCIS in patients
with and without palpable induration or tumors was 45.5
and 35.4 %, respectively. Therefore, it is necessary to keep
in mind that breast cancer presenting with nipple discharge
should be diagnosed at an early stage before it forms a
palpable tumor.
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We conduct an intraductal biopsy to make the final
histological diagnosis instead of surgical resection, unless
the lesion is suspected to be malignant on another
modality or based on the cytological examination. Intra-
ductal biopsies were performed 897 times among 1,643
examinations in this study period, and the number of
sampling procedures in which there was no material,
insufficient material and sufficient material for diagnosis
was 106, 116 and 675, respectively. Consequently, the
probability of obtaining a histological diagnosis via
intraductal biopsy was 75.3 % for the intended lesions.
With respect to diagnosis via intraductal biopsy, the
number of cancers, suspected malignancies, papillomas,
atypical lesions and absence of malignant tissue was 79,
19, 477, 52 and 52, respectively, and benign intraductal
papilloma was diagnosed in more than half of the 897
affected ducts with intraductal lesions. It is worth noting
that most benign lesions are proven to be non-malignant
without surgery, sparing patients the need for such pro-
cedures. However, the size of the intraductal sample is
very small compared to that obtained with a core needle
biopsy. Because the samples are picked up by suction,
they cannot be identified with respect to their original
location within the affected duct-lobular unit. Although
the target lesion can be precisely identified using imaging
during an image-guided needle biopsy and resected on
demand, the diagnosis obtained with an intraductal biopsy
reflects only the area of the discharge-related lesion, and a
clinical diagnosis should be made after confirming that no
other lesions are present in the peripheral region of the
affected duct. In fact, 23 of the 257 initial intraductal
biopsy samples that exhibited intraductal papilloma in this
series were finally diagnosed as breast cancer, while four
of the eight intraductal biopsy samples that suggested
atypical papillary lesions were finally diagnosed as cancer.

In conclusion, mammary ductoscopy is valuable for
diagnosis by allowing for the visualization of intraductal
lesions, and intraductal biopsies make it possible to diag-
nose the lesion histologically without surgery in the out-
patient setting. The information revealed on mammary
ductoscopy is therefore useful for differentiating patients
who should be subjected to intensive examinations and
those who should expect disappearance of their discharge
and is thought to help guide the management of nipple
discharge. In cases involving a classification of no lesion or
the polypoid-solitary type, it is likely that the nipple dis-
charge will disappear within a few years, and surgical
resection need not be performed. Hence, the number of
diagnostic resections will likely decrease in the future with
the advent of newer technology. At present, mammary
ductoscopy and watchful follow-up can be substituted for
microdochectomy in patients with bloody nipple discharge.
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