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Background: Standard evaluation (physical examination, mammography, sonography) of-
ten fails to identify an underlying lesion in patients with suspicious nipple discharge. The aim
of this study was to determine the predictive value of ductography (DG) and magnetic res-
onance imaging (MRI) in this setting.

Methods: Using ICD-9 codes, we retrospectively identified 376 patients who presented with
suspicious nipple discharge (ND) (1995–2005); 306 patients (68%) had negative standard
evaluation.

Results: Among 306 patients, 186 (61%) underwent further evaluation with DG (n = 163)
and/or MRI (n = 52), 35 (11%) underwent major duct excision alone (MDE), and 85 (28%)
were followed clinically. Ultimately, 182/306 (59%) patients underwent surgery and/or biopsy.
Overall incidence of malignant or high-risk pathology was 15% (46/306). DG was completed
in 139/163 (85%) studies and detected 12 cancers and seven high-risk lesions (HRL), but failed
to identify four cancers and 2 HRL (PPV 19%, NPV 63%). MRI detected seven cancers and
three HRL, but failed to identify one cancer and one HRL (PPV 56%, NPV 87%). MDE alone
(n = 35) detected five cancers and three HRL. Of all patients not having surgery, (142/306,
41%), one (0.01%) presented with an invasive cancer at 102 months (median follow-up, 6.3
months; range, 0–124 months).

Conclusions: An underlying malignancy was identified in 30/306 (10%) patients with ND
and negative standard evaluation. Ductography is a poor predictor of underlying pathology
and cannot exclude malignancy. MRI�s higher predictive values may allow for improved
patient selection and treatment planning; however, MRI should not replace MDE as the gold
standard to exclude malignancy in patients with ND and negative standard evaluation.
Key Words: Nipple discharge—Predictive value—MRI—Ductography.

Between 5 and 10% of women presenting for rou-
tine examination will report spontaneous nipple dis-
charge,1,2 and as many as 80% of women will
experience at least one episode of nipple discharge
during their reproductive years.3 Although the

majority of nipple discharges are caused by benign
conditions, such as intraductal papillomas and duct
ectasia, an underlying cancer may be present in up to
15% of cases.4,5,6,7

The approach to a patient with nipple discharge
should beginwith a complete clinical history, including
age, parity, previous benign breast disease, menstrual
history, family history, smoking, and medications.
Characteristic features of the discharge, such as color
(clear, bloody, white, green/yellow), spontaneity, uni-
laterality, frequency, and single versus multiple ducts,
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may also help to distinguish between pathological/
suspicious discharge and physiological discharge.8

Following clinical history, standard evaluation in-
cludes physical examination, age-appropriate mam-
mography and, in some centers, sonography.
In patients with suspicious nipple discharge and

negative standard evaluation, the physician must
decide either to manage expectantly, or proceed to
major duct excision (MDE). In this setting, MDE
aims to be both diagnostic and therapeutic; however,
a frequent criticism of this blind approach is that the
pathologists may not always identify a discrete
causative lesion for the discharge. In addition, MDE
may be undesirable for a woman of child-bearing age.
Thus, there is a need for a more-effective tool to
localize and distinguish between malignant and be-
nign causes of nipple discharge.
Ductography and magnetic resonance imaging

(MRI) are among the spectrum of investigations that
may have value in this setting. By localizing the
causative lesion, ductography increases the yield of
diagnostic major duct excision and, in some cases,
may allow for selective duct excision. However, it is
frequently difficult to perform and its predictive role
in the nonoperative setting is limited. Based on the
ability of MRI to identify otherwise occult disease,
preliminary research suggests that MRI may also
have a role in the evaluation of patients with nipple
discharge; however, the data is limited.
The aim of this study was to assess the manage-

ment patterns at our institution regarding patients
with clinically significant ND and negative standard
evaluation, and to determine the predictive value of
ductography and MRI in this setting.

MATERIALS AND METHODS

Using the ICD-9 code for breast symptoms (611.79),
we identified 2294 women without a current cancer
diagnosis that presented to the Memorial Sloan-Ket-
tering (MSK) Cancer Center breast surgery clinic for
evaluation between January 1995 and October 2005.
Retrospective chart review revealed that 451 (20%) of
these patients presented with a chief complaint of
nipple discharge. Following subsequent in-depth re-
view of medical records, 376/451 (83%) patients were
considered to have suspicious nipple discharge, defined
by the presence of at least one of the following features:
spontaneous, unilateral, bloody, persistent, or single-
duct discharge. Of these, 306 (81%) had negative
standard evaluation [clinical breast examination
(CBE)/mammogram/sonography], and this popula-

tion comprised our study group (n=306).All datawas
collected by retrospective chart review with the ap-
proval of our institutional review board.
Standard clinical parameters were reviewed,

including age at presentation, ethnicity, previous
history of nipple discharge/benign breast disease or
breast cancer, medical history, family history, medi-
cations, and smoking. Salient features regarding the
nature and duration of the discharge were also col-
lected. Discharge was classified as bloody based on
color and/or heme-occult testing if performed by the
treating surgeon.
All patients underwent clinical breast examination

by a breast surgeon. Mammography was available
and confirmed to be negative in 271/306 (89%) pa-
tients. Ultrasound was available and confirmed to be
negative in 44/306 (14%) patients, and 42 (14%) pa-
tients had both negative mammography and ultra-
sound. All imaging studies performed at an outside
facility were reviewed by a dedicated breast radiolo-
gist at MSK and repeated as needed. All mammog-
raphy (MMG) greater than six months old were also
repeated. Further management (clinical observation,
major duct excision, or additional evaluation) was at
the discretion of the treating surgeon. For those pa-
tients proceeding to further evaluation with ductog-
raphy (DG) or MRI, investigations were performed
and interpreted at our institution by an experienced
radiologist according to previously described proto-
cols.9,10

For the purposes of this analysis, the presence of
either a filling defect or duct ectasia on ductography
was considered suspicious, as this interpretation is an
indication for surgery to rule out an underlying
cancer or high-risk lesion. Similarly, a breast imaging
reporting and data system (BIRADS) MRI score of 4
or 5 was considered suspicious, whereas a BIRADS
MRI score of 1, 2, or 3 was considered negative.
Pathology reports for those patients proceeding to
biopsy and/or surgery were reviewed. A patient was
considered to have a false-positive DG or MRI if the
excised lesion identified by the investigation did not
reveal a carcinoma or a high-risk lesion [lobular
carcinoma in situ (LCIS) or atypical ductal hyper-
plasia (ADH)]. Conversely, a patient was considered
to have a false-negative DG or MRI if there was no
suspicious finding on DG or MRI, and the patho-
logical specimen revealed either a cancer or a high-
risk lesion. For those patients who did not proceed to
biopsy or surgery, clinical status at last follow-up was
obtained from medical records.
All analyses were done with SPSS software (version

11; SPSS Inc., Chicago, IL). The Pearson chi-square
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test was used to determine if any clinical variable
could predict the presence of underlying malignant
pathology.

RESULTS

The clinical characteristics of our population are
shown in Table 1. Following negative standard
evaluation [CBE, MMG, ultrasound (US)], 186/306
patients (61%) proceeded to further evaluation with
ductography and/or MRI. A total of 163 ductograms
and 52 MRIs were performed in 186 patients; 29
patients had both DG and MRI. Among the
remaining 120 patients, 35 (11%) proceeded directly
to MDE, while 85 (28%) were followed clinically

(Figure 1). The median time from presentation to
surgery was 1.3 months (range, 0.2–122.8 months).
Patients that were selected for clinical follow-up only
(n = 85) versus further evaluation (n = 221) were
more likely to be premenopausal (43% vs. 19%, p <
0.05) and/or have at least one of the following clinical
features: non-bloody ND (74% vs. 45%, p < 0.001),
milky ND ( 15% vs. 3%, p < 0.001), multi-duct ND
(72% vs. 38%, p < 0.01), small volume ND (98% vs.
87%, p < 0.01) or spontaneous resolution of the ND
(73% vs. 15%, p < 0.001).
Among the 221 patients selected for further eval-

uation, 182 (82%) ultimately proceeded to surgery/
biopsy while the remaining 39 patients (18%) were
followed clinically after negative subsequent evalua-
tion. Within this group, patients selected for biopsy/
surgery (n = 182) versus clinical follow-up (n = 39)
were more likely to have: a positive DG (76% vs,
35%, p < 0.01); a positive MRI 61% vs. 0%, p <
0.05) and/or persistent ND (95% vs. 28%). Histo-
pathological findings for those proceeding to surgery/
biopsy are illustrated in Figure 2. The overall inci-
dence of malignant or high-risk pathology was 15%,
representing 30 (10%) malignancies and 16 (5%) high-
risk lesions (LCIS or ADH). On univariate analysis,

TABLE 1. Patient characteristics and characteristic fea-
tures of nipple discharge

Patient characteristics n =306 n (%)

Median age, years (rang) 51.3 years (19.8–93.9)
Menopausal status:
Premenopausal 110 (36%)
Postmenopausal 196 (64%)
Peripartum (pregnant or within
six months of delivery)

11 (4%)

Family history:
Breast cancer (any) 98 (32%)
Breast and ovarian cancer. 9 (3%)

Smoker (current) 57 (19%)
Medications (current)
OCP 20 (7%)
HRT 24 (8%)
Fertility medications. 1

Benign breast disease 59 (19%)
Ipsilateral 41
Contralateral 18

Previous history of breast cancer 26 (9%)
Ipsilateral 13
Contralateral 13

Median onset ND/duration,
weeks (range)

4 weeks (1–520 weeks)

Unilateral ND 275 (90%)
Color of ND
White/milky 20 (7%)
Clear/serous/pink 90 (29%)
Bloody (as defined by color or
heme-occult if performed)*

165 (54%)

Green/brown 31 (10%)
Spontaneous ND 239 (78%)
Single-duct ND 161 (53%)
Large-volume ND (regular/continuous) 31 (10%)
ND present on the day of CBE 252 (82%)
Persistent ND 211 (69%)

OCP: Oral contraceptive pill, HRT: hormone-replacement
therapy
* Heme-occult was performed on 108 patients with non-bloody-

colored discharge at the discretion of the treating surgeon. Of
these, 62 (57%) had a positive heme-occult and were thus consid-
ered to have bloody nipple discharge.

FIG. 1. Management of patients with suspicious nipple discharge
after negative standard evaluation. DG, ductography

FIG. 2. Histopathological findings: 182/306 (59%). HR, high risk;
ND, nipple discharge; DCIS, ductal carcinoma in situ; LCIS,
lobular carcinoma in situ; ADH, atypical ductal hyperplasia
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the only clinical variable that appeared predictive of
malignant/high-risk pathology was large-volume
nipple discharge (p £ 0.01) (Table 2).

Diagnostic Ductography

Ductography was the first-line test in 154/163 pa-
tients in which it was performed. Successful cannu-
lation was achieved in 135/154 (88%) patients, and an
abnormality was detected in 111/135 (82%). The most
frequent finding was the presence of one or more
filling defects (n = 100); duct ectasia was reported in
20 studies. Subsequent management and outcomes
for all 154 patients are illustrated in Figure 3.
Ninety-five patients with abnormal DG (95/111,

86%) proceeded directly to MDE (41 with preopera-
tive ductography and needle localization), yielding 10
cancers (5 invasive, 5 ductal carcinoma in situ
[DCIS]), 6 high-risk lesions (2 LCIS, 4 atypia), and 79
benign lesions. Six patients (6/111, 5%) with abnor-
mal DG were evaluated further with MRI, and three
of six patients were found to have BIRADS ‡ 4 le-
sions. MDE revealed one invasive cancer (BIRADS
4), one LCIS (BIRADS 5), and one papilloma

(BIRADS 5) in these patients. Ten patients (9%) with
abnormal ductograms have been followed clinically
without event at a median follow-up of 2.7 months
(range, 0–30.5 months).
Ductography was negative in 24 patients. Of these,

eight (33%) proceeded directly to MDE, yielding
three cancers (one invasive, two DCIS), two high-risk
lesions (two atypia), and three benign lesions. MRI
was obtained in 9/24 (38%) patients, two of whom
were considered to have BIRADS ‡ 4 lesions. Sub-
sequent biopsy demonstrated cancer in one of these
patients. Seven (30%) patients in this group have been
followed clinically without event at a median follow-
up of 3.7 months (range, 0.1–79 months).
Ductography was unsuccessful in 19/154 (12%)

patients due to either the inability to cannulate the
discharging duct, or the absence of active discharge
on the day of the examination. The majority of these
patients (11/19, 58%) proceeded directly to MDE,
yielding three cancers (three DCIS), one high-risk
lesion (atypia), and seven benign lesions. MRI was
obtained in 5/19 (26%) patients and demonstrated a
BIRADS ‡ 4 lesions in three of the five. Subsequent
biopsy demonstrated cancer in one of these three

TABLE 2. Clinical features of patients who had cancer/high-risk lesions compared with those with benign pathology

Cancer/high-risk
lesion, n = 46

Benign,
n = 136 P

Postmenopausal status 29 (78%) 91 (67%) £0.1
Family history of breast cancer (any) 21 (46%) 40 (29%) £0.2
Acute onset (£ 4 weeks) 25 (54%) 87 (64%) £1
Unilateral ND 45 (98%) 132 (97%) £1
Large volume (regular/continuous) ND 13 (28%) 10 (7%) £0.01
Bloody nipple discharge (based on color or heme-occult if performed) 32 (70%) 81 (60%) £1
Spontaneous ND 41 (89%) 122 (90%) £1
Single duct ND 26 (57%) 46 (34%) £0.1
Persistent ND 41 (89%) 129 (95%) £1

ND, Nipple discharge

154
DG

111
Positive

24
Negative

19
Unsuccessful

7
CFU*

9
MRI

10
CFU*

6
MRI

95
MDE

8
MDE

3
CFU*

5
MRI

11
MDE

154
DG

111
Positive

24
Negative

19
Unsuccessful

7
CFU*

9
MRI

10
CFU*

6
MRI

95
MDE

8
MDE

3
CFU*

5
MRI

11
MDE

10 NED 10 CA
6 HRL

3 CA
2 HRL

3 CA
1 HRL

7 NED 3 NED

3
BIRADS 3

7
BIRADS 3

2
BIRADS 3

3
BIRADS 4

2
BIRADS 4

3
BIRADS 4

1 Benign 3 Benign 1 Benign1 CA
1 HRL

1 CA 1 CA

79 Benign 3 Benign 7 Benign

* Median follow-up, 4.1 mos (range, 0-79 mos)1 Benign
1 Benign 2 Benign

FIG. 3. Outcome for patients that underwent ductog-
raphy as a first-line test, n = 154. DG, ductography;
CFU, clinical follow-up; MDE, major duct excision;
CA, cancer; HRL, high-risk lesions; BIRADS, breast
imaging reporting and data system
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patients. Three (16%) patients in this group have been
followed clinically without event at a median follow-
up of 5.7 months (range, 5.1–22.7 months).
Results for all 163 patients having DG are illus-

trated in Table 3. The PPV and NPV of ductography
for identifying underlying malignant or high-risk
pathology in this population were 19% and 63%,
respectively (sensitivity 76%, specificity 11%).

Diagnostic MRI

MRI was the first line test in 32/52 (63%) patients
in which it was performed, and yielded a BIRADS ‡
4 diagnosis in 11/32 (34%) patients. Seven of 11 (64%)
patients proceeded directly to MDE, demonstrating
one invasive cancer, two DCIS, two high-risk lesions,
and two benign lesions. Three of 11 (27%) patients
were evaluated further with ductography, which
identified a filling defect in one patient that was
subsequently excised yielding DCIS, but failed to

detect an abnormality in the remaining two patients,
both of whom were subsequently found to have be-
nign papillomas. One patient with a BIRADS ‡ 4
MRI declined further work-up.
MRI was negative in 21 patients (BIRADS £ 3). Of

these, four patients proceeded to MDE, yielding one
invasive cancer and three benign lesions. Six (29%)
patients were evaluated further with ductography
prior to MDE, and the remaining 11/21 (52%) pa-
tients have been followed clinically without event at a
median follow-up of 13.8 months (range, 1.2–123.9
months). Management and outcomes for all 32 pa-
tients having MRI as the first-line test are illustrated
in Figure 4.
Among the entire group of 52 patients who

underwent MRI (either alone or in conjunction with
DG), additional incidental findings were reported in
the index breast in 24 (46%) cases. Repeat imaging
was recommended and undertaken for all 24 patients,
three of whom subsequently required biopsy, yielding

TABLE 3. Histopathological findings for patients that underwent further evaluation, and correlative predictive values (for
malignant/high-risk pathology) for preoperative evaluation

No surgery Invasive CA DCIS HRL Benign PPV NPV

Ductography*
Positive (n = 112) 12 (11%) 6 (5%) 6 (5%) 7 (6%) 81 (72%) 19% 63%
Negative (n = 27) 11 (41%) 2 (7%) 2 (7%) 2 (7%) 10 (38%)
Incomplete (n = 24) � 4 (17%) 0 4 (17%) 2 (8%) 14 (58%)

MRI ��
BIRADS 4/5 (n = 19) 1 (5%) 3 (16%) 4 (21%) 3 (16%) 8 (42%) 56% 87%
BIRADS 1/2/3 (n = 33) 18 (55%) 1 (3%) 0 1 (3%) 13 (39%)

MDE alone (n = 35) – 4 (11%) 1 (3%) 3 (9%) 27 (77%) –

*Sensitivity 76%, specificity 11%.
�Excluded in analysis of PPV, NPV, sensitivity and specificity
�� Sensitivity 77%, specificity 62%.
CA, cancer; DCIS, ductal carcinoma in situ; MDE, major duct excision; HRL, high-risk lesions; PPV, positive predictive value; NPV,

negative predictive value.

32
MRI

21
BIRADS d"3

11
BIRADS e"4

11
CFU*

6
DG

4
MDE

1
CFU*

3
DG

7
MDE

32
MRI

21
BIRADS 3

11
BIRADS 4

11
CFU*

6
DG

4
MDE

1
CFU **

3
DG

7
MDE

11 NED

* Median follow-up, 13.8 mos (range, 1.2-123.9 mos)

1 CA 3 CA
2 HRL

5
Unsuccessful

1
Negative

2
Negative

1
Positive

1 HRL1 Benign 2 Benign 1 CA
4 Benign

3 Benign
2 Benign

** Lost to follow-up

FIG. 4. Outcome for patients that underwent MRI
as a first-line test, n = 32. BIRADS, breast imaging
reporting and data system; CFU, clinical follow-up;
DG, ductography; MDE, major duct excision; CA,
cancer; HRL, high-risk lesions
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benign results in all three cases. The median number
of follow-up scans for these 24 patients was one
(range, 1–7), and at last follow-up, no further cancers
have been identified. Of 45 women who had bilateral
MRI, one required biopsy for a suspicious lesion in
the contralateral breast, which ultimately proved to
be benign.
The sensitivity, specificity, positive predictive va-

lue, and negative predictive value of MRI in this
population are illustrated in Table 3.

Major Duct Excision

MDE without additional evaluation was per-
formed in 35 (11%) patients (Figure 1). Surgical
excision successfully identified a specific causative
pathological lesion in 32 (91%) cases (four invasive
cancers, one DCIS, three high-risk lesions, 14 papil-
lomas, 10 duct ectasia). Nonspecific benign findings
were reported in the remaining three patients, and
there have been no subsequent clinical events in these
three patients at a median follow-up of 25.1 months
(range, 2.1–89.1 months).

Clinical Follow-Up Only

The remaining 85/306 (28%) patients were followed
clinically without further evaluation (Figure 1). At a
median follow-up of six months (range, 0–102
months), 62/85 (73%) patients had resolution of their
symptoms, and one patient presented with an inva-
sive cancer at 102 months.

DISCUSSION

The majority of patients with suspicious nipple
discharge will not have an underlying cancer or high-
risk lesion. In our series, we defined suspicious nipple
discharge as the presence of at least one of the clas-
sical features of pathological nipple discharge
(spontaneous, single-duct, bloody, unilateral, persis-
tent ND), and showed that despite negative standard
evaluation, an underlying cancer was present in 10%
of all patients presenting with ND, and that 5% were
found to have a high-risk lesion. Considering only
those patients who proceeded to biopsy/surgery (182/
306, 59%), 25% of patients (46/182) were found to
have an underlying malignant /high risk lesion. Al-
though the referral patterns of patients to our insti-
tution (a tertiary referral cancer center) differ from
others, these rates are in concordance with those re-
ported in other studies.3,4,6,11–13 Among 30 patients

who were found to have an underlying cancer, the
rates of invasive and in-situ disease in our series were
almost equivocal. This is in contrast to recently
published series that report higher rates of in situ
disease in patients presenting with nipple dis-
charge.6,11–13 Although this my be explained in part
by the fact that our institutional rate of DCIS is lower
then that seen in the general population (17% versus
23%), longer follow-up will help confirm whether our
approach reliably identified all noninvasive underly-
ing malignancies.14

As breast surgeons, we rely on preoperative diag-
nosis to facilitate optimal treatment planning.
Unfortunately, in the case of nipple discharge, no one
diagnostic study has proved superior to any other in
distinguishing between benign and malignant
pathology; as a result, these patients can present a
diagnostic challenge. Conventional wisdom teaches
that the presence of suspicious nipple discharge alone
is an indication for surgical excision of the involved
duct(s).
As previously outlined, the standard assessment of

suspicious nipple discharge includes history, CBE,
mammography, and in some centers, sonography.
The principal goal of assessment is to identify
potentially malignant underlying pathology. A care-
ful clinical history (age, family history, history of
benign breast disease/previous breast cancer, parity,
etc,) seeks to establish a patient�s inherent breast
cancer risk.15 For example, it has been suggested that
older women with discharge have a higher incidence
of cancer.16,17 One such paper reported that in the
absence of positive findings on standard evaluation,
suspicious nipple discharge was due to cancer in less
than 3% of patients younger than 40 years old, in
10% of patients between 40 and 60 years old, and in
32% patients over the age of 60.18 In our study, the
incidence of cancer in those age categories was 7%,
9%, and 14%, respectively.
In our population, further evaluation was per-

formed at the discretion of the treating surgeon.
While there was a trend toward an increased inci-
dence of malignant or high-risk pathology associated
with a family history of breast cancer (p £ 0.1),
postmenopausal status (p £ 0.2), and single-duct
nipple discharge (p £ 0.1), the only variable that was
statistically significant was large-volume nipple dis-
charge. In this setting, large-volume discharge was
defined as discharge that was regular, persistent, or
continuous. However, this definition is somewhat
subjective, which may limit its application in the
clinical setting. Bloody nipple discharge, however, is a
more-objective variable, and has been shown to be a
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strong predictor of underlying malignancy.19,20 Al-
though some suggest that a conservative approach to
non-bloody discharge may be appropriate in patients
with negative standard evaluation,21 the absence of
blood does not exclude carcinoma.22–25 In this series,
47% (14/30) of cancers and 50% (8/16) of high-risk
lesions identified were in patients with non-bloody
discharge by color alone. While heme-occult testing
was positive in a proportion of these patients (4/14
cancers and 4/8 high-risk lesions), 33% (10/30) of
cancers and 25% (4/16) of high-risk lesions were
identified in patients with heme-occult negative nipple
discharge, suggesting that the absence of blood is not
helpful in ruling out a malignancy. The failure to
identify objective clinical predictors of underlying
malignancy in this series highlights the need for
consideration of further work-up in patients with
suspicious nipple discharge when standard evaluation
is negative.
Ductography is a delicate, technically challenging

study. Cannulation is only possible if the duct is
discharging at the time of the study, and it can be
difficult to detect small or flat lesions. Nonetheless, in
experienced hands, it can facilitate localization to the
site of the intraductal lesion and guide the surgical
approach.11,26–28 This is particularly helpful when
one considers that many lesions may be located in the
peripheral ducts.29,30 Unfortunately, its predictive
role is less convincing, since a positive study does not
differentiate between malignant and benign causes of
discharge, and a negative study does not exclude the
presence of an underlying carcinoma. In our study,
the positive and negative predictive values of duc-
tography were 19% and 63%, respectively (sensitivity,
76%; specificity, 11%). These values are consistent
with those of other studies and confirm that there is
little role for ductography in distinguishing between
malignant and benign causes of nipple dis-
charge.11,26,31

Breast MRI, however, has a high sensitivity for
both invasive (86% to 100%) and noninvasive disease
(40% to 100%), and is emerging as an effective diag-
nostic technique to identify clinically and mammo-
graphically occult cancers.32 One of the earliest
studies evaluating the role of MRI in patients with
nipple discharge described 22 patients with nipple
discharge and negative mammography, 14 of whom
underwent excisional biopsy after MR imaging. MR
imaging findings were felt to correlate with histo-
pathologic findings in 10 of the 14 (71%) cases that
underwent surgical excision, including the identifica-
tion of five of six underlying malignancies. The au-
thors concluded that MR imaging may help

distinguish between benign and malignant causes of
nipple discharge.33 Others have anecdotally sup-
ported this suggestion; however, the data is lim-
ited.34,35 In our population, the positive and negative
predictive values of MRI were 56% and 87%,
respectively (sensitivity, 83%; specificity, 62%).
While breast MRI is more sensitive than mam-

mography for the detection of breast cancer, its low
specificity limits its clinical utility.36 Diagnostic MRI
may detect additional incidental lesions in either the
ipsilateral or contralateral breast that require follow-
up imaging or biopsy. In this series, additional inci-
dental findings were reported in 46% of scans. All of
these patients underwent appropriate workup (three
MR-guided biopsies and 56 repeat scans), and no
cancer was detected. Yet these incidental findings can
have an obvious impact on both the patient and the
healthcare delivery system and, as such, should be
considered when integrating breast MRI into the
evaluation of patients with suspicious nipple dis-
charge.
We recognize that there are many alternative

nonoperative investigations for the evaluation of
patients with nipple discharge. These include cyto-
logical analysis of the nipple discharge fluid (with or
without ductal lavage), sonography, and ductoscopy.
The use of nipple-fluid cytology to distinguish be-
tween patients with cancer and those with benign
pathological ND has been a subject of ongoing
interest.37 Current data suggests that cytological
examination is only useful when positive, and can
have a false-negative rate for cancer of up to 50%.38,39

In our institution, cytological analysis of the dis-
charge fluid is not standard practice for all patients
who present with suspicious ND. Sonography, when
positive, may aid localization of the causative lesion
but does not reliably distinguish between benign and
malignant pathology and as such its role as a sole
identifier of breast malignancy remains undeter-
mined.40 Although some of the patients in this study
underwent sonography as part of their initial work-
up, we did not evaluate the role of sonography as it is
not routinely performed at our institution nor is it
considered standard practice in this setting. Finally,
while recent interest in ductoscopy as a minimally
invasive method for the evaluation of nipple dis-
charge may have potential, there is no data to sup-
port that ductoscopic findings can reliably distinguish
between benign and malignant pathology.41 As such,
this technique has not been adopted in our institu-
tion.
Major duct excision is a straightforward procedure

with low morbidity. With the exception of the
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younger patient who wishes to breast feed, or perhaps
the diabetic patient who may have poor wound
healing, it is a very reasonable and appropriate ap-
proach to nipple discharge. In the immediate post-
operative period, patients may experience some
sensory changes over the nipple areolar complex;
however, this typically resolves with time. The major
criticism of MDE is that in the absence of preoper-
ative findings, it may fail to identify the causative
lesion. This has obvious implications if the under-
lying lesion is malignant or represents a high-risk
lesion.23,42 In our population of 11 patients with
nonspecific benign findings post MDE all remain
symptom- and cancer-free at last follow-up (median
follow-up, 10.8 months; range, 0.7–89.1 months). A
similar study assessed long-term outcome (20 years)
after blind MDE and concluded that MDE for
pathologic nipple discharge was an effective way to
diagnose and treat pathologic nipple discharge with-
out missing underlying cancers.43

For patients with single-duct nipple discharge,
selective duct excision, with or without intraopera-
tive ductoscopy, is a reasonable, less-invasive ap-
proach that may minimize postoperative sensory
changes and/or preserve the integrity of the ductal
system. However, in the absence an actively dis-
charging duct or pre-operative localization of a
ductogram finding, selective excision of the ductal
system may fail to identify underlying occult disease.
Further, while the use of intraoperative ductoscopy
may guide the surgeon toward the underlying
causative lesion, many ductal carcinomas arise
within the peripheral terminal ductal lobular units
which are likely to be beyond the reach of the
ductoscope.44,45 As such, when employing a less-
invasive approach, it is important that clinical and
histopathological findings are concordant and that
patients are followed for recurrent symptoms or
other signs of residual disease.
In conclusion, for patients with suspicious dis-

charge and negative standard evaluation, cancer re-
mains a significant risk. The failure to identify
objective clinical predictors of underlying malignant
pathology in this large series highlights that further
evaluation should be strongly considered for such
patients. Ductography may aid in the localization of
an underlying lesion, but it does not distinguish be-
tween benign and malignant pathology. Further-
more, a negative ductogram does not reliably exclude
an underlying cancer (or high-risk lesion). The higher
predictive values of MRI may allow for improved
patient selection and treatment planning; however,
MRI should not replace MDE as the gold standard

to exclude malignancy in patients with suspicious
nipple discharge and negative standard evaluation.
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