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Abstract
Introduction: Patients with nipple discharge are often treated surgically and pose a diagnostic and therapeutic challenge. The objective of the present study was to 
investigate if clinical predictors of underlying malignancy could be identified.

Material and methods: We retrospectively identified 400 patients with nipple discharge as primary complaint at referral in our institution from 2007 to 2015. Two 
hundred patients were surgically treated, and two hundred were observed. Patient charts, national health registries, radiology findings and pathology findings were 
evaluated. The two groups were compared, and the patients with invasive cancer / carcinoma in situ (CIS) was characterized. 

Results: In the operated group, patients were significantly older, and more patients had bloody discharge (p < 0.001). In the operated group, invasive cancer was found 
in 2%, and CIS was found in 9% of cases. No radiologic finding had indicated this preoperatively. Recurrent bloody nipple discharge was seen more frequently in the 
invasive cancer group. During follow-up, one case of invasive cancer emerged in each group. A history of previous breast cancer significantly increased the risk of an 
underlying invasive cancer in nipple discharge patients (p < 0.05). 

Conclusion: Current clinical stratification identifies patients with pathological nipple discharge requiring surgery, but over-treatment is a concern. According to 
existing literature, and partially supported by the current study findings, all women aged 50 years or more presenting with recurrent, bloody nipple discharge should 
be offered duct excision, which remains the diagnostic gold standard, especially in case of a medical history with previous breast cancer. 
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Introduction
Nipple discharge (Figure 1) is a common symptom in patients 

referred to breast cancer clinics and accounts for 2–5% of all referrals 
[1]. It causes considerable anxiety, although usually physiologic or 
caused by benign aetiologies [2]. Nevertheless, nipple discharge has 
been reported in the literature to be the presenting symptom in breast 
cancer in up to 15% of cases with great variation (5–15%) [3,4].

Typically, physiologic discharge is bilateral with discharge from 
more than one duct. Usually, physiological discharge is not bloody, 
but any colour can be seen (clear, grey, yellow, green or brown). 
Discharge can be stimulated by manipulation of the breast or nipple 
[5,6]. Physiologic milky discharge during pregnancy or in breastfeeding 
women is called galactorrhoea. In other settings, galactorrhoea 
can be caused by hyperprolactinemia or thyroid disease, making 
endocrinopathy plausible. Medications inhibiting dopamine can also 
cause discharge [7].

Pathologic discharge is typically spontaneous, unilateral, serous/
clear/bloody [8], or seen in association with a breast mass [9]. The most 
common cause of pathologic discharge is benign papillomas, which 
are found in 57% of pathologic discharge patients [10]. Papillomas 
typically produce bloody or clear discharge, and may be associated with 
low grade carcinomas or atypical cells [11]. The second most common 
cause is duct ectasia seen in 33% of patients [10], while malignancy 
(typically ductal carcinoma in situ) is found in 5–15% of pathologic 
discharge patients [3,12,13]. The vast majority of breast cancers are 
invasive ductal carcinomas, while the remaining are lobular invasive 
carcinomas or other rare invasive cancers (e.g. Phylloides tumours). 
Carcinoma in situ (CIS) is not invasive (respects the basal membrane) 

Figure 1. Nipple discharge. Clinical photo showing bloody/serosanguineous nipple 
discharge from the right breast
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and shows the same pathological pattern, with a predominantly ductal 
origin. CIS has an inherent risk of turning into invasive cancers [13].

The evaluation and management of nipple discharge is diverse and 
confusing between departments and countries [14]. The primary focus 
of the evaluation of each patient is to distinguish between physiologic 
and pathologic nipple discharge in order to save women the risks and 
discomfort associated with an unnecessary operation, while sufficiently 
identifying and treating women in risk of invasive cancer. 

Standard examination of patients with nipple discharge includes 
medical history, physical examination, and radiographic examination 
(mammography and/or ultrasonography) if findings and symptoms 
raise an indication [15]. Ductography and ductoscopy have been used in 
cases with an actively discharging duct, but has not proven to be reliable 
to distinguish between benign and malignant causes of discharge 
[16,17]. Magnetic resonance imaging (MRI) is able to identify occult 
pathologies and may have a future role in the evaluation of patients, but 
the current role of MRI as a diagnostic tool in nipple discharge patients 
is not yet established [18].

The challenge for surgeons is to identify patients with pathological 
discharge and to offer this group surgical excision, while all patients 
with physiological discharge can avoid surgery and the risk associated 
with surgery.

In this study, we reviewed 400 cases of patients with nipple 
discharge as a single symptom referred to our institution from 2007 
until 2015 and compared the surgically treated group with the group 
treated conservatively (observation and follow-up). Furthermore, the 
patients diagnosed with cancer were characterized.

The aim of the present study was to identify clinical characteristics 
or preoperative examinations which can be used to identify malignancy 
as the underlying cause of nipple discharge, thereby facilitating patient-
tailored treatment. Furthermore, current patient selection is evaluated.

Material and methods
Four hundred consecutive female patients were identified by 

searching the department clinical database for diagnosis code DN 
64.52 (nipple discharge, not milk). Patients were not randomized. Two 
hundred consecutive women receiving an operation, and two hundred 
consecutive women treated conservatively for this diagnosis, were 
found. These patients were referred to our department from March 2007 
to May 2015 with nipple discharge as a single symptom. All patients 
were evaluated retrospectively based on chart review, radiographic 
findings and pathologic findings at referral. Dietary intake data was not 
available.

In the study, we controlled for the following factors: Age at 
presentation, previous breast cancer, colour of discharge, imaging 
findings, and side of discharge. Patient review was performed by a single 
observer, and the study was approved by the Danish Data Protection 
Agency and by institutional health authorities. At referral, all patients 
were evaluated according to the national guidelines, which included 
a thorough patient history, triple assessment diagnostics (physical 
examination, mammography, and ultrasound), and pathological 
examination in cases where a biopsy was taken. Discharge was stratified 
into clear, multi-coloured or bloody as described in the patient file by 
the treating surgeon. Hemoccult testing was not routinely performed 
because of questionable sensitivity [19].

Ductography / ductoscopy or MRI were not used. Patients were 
treated and operated by 9 different experienced and certified breast 

surgeons. Patients with nipple discharge as a first-time single symptom 
were scheduled for follow-up within 4-6 months, while surgery was 
offered in case of any radiographic finding, recurrent nipple discharge, 
or on patient request. Patients received either a single duct excision 
(minor surgery) guided by injection of methylene blue in the affected 
duct or using a peri-areolar incision with rising of the areola flap and 
removal of all ducts identified from the dermal level to the end of visible 
ductal tissue (major surgery).

Invasive cancer or carcinoma in situ (CIS) in the follow up period 
were found searching these two diagnoses in the Danish Database 
of Pathology, which is a complete national registry with decades of 
complete data sets coupled to personal registration numbers. Invasive 
cancer / CIS cases were diagnosed through the national breast cancer 
screening program, in which all women above the age of 50 years are 
included.

Statistics
Data was collected using Excel (Microsoft Office). All data were 

analysed using SPSS statistics (version 22, IBM), and the significance 
level was defined as p < 0.05. Data are presented as medians with a 
range, or with 95% confidence intervals (95% CI). 

Normal distribution of data was tested with QQ-plots. Data 
showing normal distribution was analysed using chi square test for 
comparison of two independent groups. When sample size was small, 
Fisher´s exact test was used. The Mann-Whitney U-test was chosen for 
data, where normal distribution was not found. A multivariate analysis 
was performed in order to identify factors independently associated 
with invasive cancer.

Results
Median follow up time was 38 months in the operated group, and 

51 months in the group treated conservatively (p < 0.001). The age 
range was from 18 to 95 years, and patients were ethnic Caucasians. 
Preoperatively, cancer was not suspected in any of the patients since no 
suspicious radiographic findings or palpable masses were treated with 
surgery for nipple discharge, owing to the Danish guidelines where any 
suspicion of cancer leads the patient into specific cancer programs.

Patients in the operated group were significantly older, showed 
significantly more frequently bloody discharge and less frequently 
multi-coloured discharge, compared to the non-operated patients 
(Table 1). No differences were found regarding previous breast cancer, 
side, or radiographic findings between groups (Table 1). 

One third of operated patients had a single duct excision (minor 
surgery), while two third of patients were operated using a peri-
areolar incision (major surgery). As seen in Table 2, 11% of operated 
patients had minor complications such as infection needing antibiotic 
treatment, partial areolar necrosis treated conservatively, and fistula 
formation (2 patients), which healed on antibiotics alone without 
surgical intervention. Interestingly, pathology showed ductectasia 
(47.5%) and papilloma (39.5%) being the most common finding, while 
ductal carcinoma in situ (CIS) was present in 8% of cases, and invasive 
cancer was present in 2.5% (Table 2). All invasive cancers were ductal 
carcinomas.

Looking at operated patients with invasive cancer or CIS, no 
difference was found in this group compared to the no-cancer patients 
regarding age, type of discharge, or radiographic findings (Table 3). All 
invasive cancer or CIS patients had normal radiographic findings, and 
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Patient characteristics Operation
n = 200

Conservative treatment
n = 200 Operated vs. conservative treatment

OR (95% CI) p value
Age in years
(median (range)) 59 (29-95) 48 (18-92) NA < 0.001

Age over 50 (number (%)) 141 (70.5%) 81(40.5%) 3.51 (2.31;5.31) < 0.001
Observation time in months1) (median (range)) 37.5 (8-90) 51 (15-103) NA < 0.001
Previous breast cancer (number (%)) 6 (3.0%) 3 (1.5%) 2.03 (0.50; 8.23) 0.50
Discharge characteristics (number (%))
Bloody 142 (71%) 92 (46%) 2.87 (1.90;4.34) < 0.001

Several times 34 (17%) 9 (4.5%) 2.90 (1.32;6.38) 0.006
Clear 38 (19%) 25 (12.5%) 1.64 (0.94;2.84) 0.076
Multicoloured 20 (10%) 83 (41.5%) 0.16 (0.09;0.27) < 0.001
Right sided discharge (number (%)) 103 (51.5%) 81 (40.5%) 1.56 (1.05;2.31) 0.028
Breast imaging (number (%))
Normal 181 (90.5%) 179 (89%) 1.11 (0.58;2.15) 0.7
Micro calcifications 2 (1%) 1 (0.5%) 2.01(0.18; 22.34) 0.5
Duct ectasia 8 (4%) 12 (6%) 0.65 (0.26;1.63) 0.4
Other 9 (4.5%) 8 (4.0%) 1.13 (0.43;2.99) 0.8

Table 1. Patient characteristics and comparison between operated vs. non-operated patients

1Time after operation in the operated group and after diagnosis in the non-operated group.

Operation type Outcome (n = 200)
Operation 
Minor surgery 72 (36%)
Major surgery 128 (64%)
Pathology 
Duct ectasia 95 (47.5%)
Papilloma 79 (39.5%)
Carcinoma in situ 16 (8%)
Cancer 5 (2.5%)
Other 5 (2%)
Complications
None 178 (89%) 
Minor 22 (11%)
Severe 0

Minor surgery: single duct excision guided by methylene blue injection. Major surgery: excision of a lump of retroareolar tissue including the affected duct. Other pathology: fibrosis or 
infection. Minor complications: infection, small skin necrosis, and fistula formation treated conservatively.

Table 2. Operation type, pathology findings and complications

Number of patients (%) Cancer
(n = 5)

CIS
(n =16)

Cancertotal (Cancer + CIS)
(n =21)

No cancer (operated)
(n = 179)

Cancertotal vs. no cancer
OR (95% CI)

Age over 50 4 (80%) 13 (81.3%) 17 (80.9%) 124 (69.2%) 1.88 (0.60-5.86)
Previous breast cancer 1 (20%) 2 (12.5%) 3 (14.2%) 3 (1.67%) 9.78 (1.83-52.0) *
Discharge
Clear
Multi-coloured
Bloody
- Once
- Several times

2 (40%)
0

3 (60%)
2
1

3 (18.8%)
1 (6.3%)
12 (75%)

8
4

      5 (23.8%)
1 (4.8%)

15 (71.4%)
     10 (47.6%)

5 (23.8%)

33 (18.4%)
19 (10.6%)
127 (70.9%)

      98 (54.7%)
29 (16.2%)

  1.38 (0.47-4.0)
0.42 (0.05-3.31)
1.02 (0.37-2.78)

Breast imaging
Normal
Ductectasia
Micro calcifications
Other

5 (100%)
0
0
0

16 (100%)
0
0
0

21 (100%)
0
0
0

160 (89.4%)
8 (4.4%)
2 (1.1%)
9 (5.0%)

Other breast imaging:  fibrosis, infection. *: significant difference.

Table 3. Characteristics of patients with cancer or carcinoma in situ (CIS) found by operation and following pathology

malignancy was not suspected prior to surgery in any of these patients. 
In the invasive cancer and CIS group, significantly more patients had 
a history of previous breast cancer, compared to the no-cancer group 
(OR = 9.78 (95% CI: 1.83-52.0) (Table 3). The previous breast cancer 
was in the same breast in 78% of cases and the time from the first cancer 
was 2–4 years. In the CIS group, 44% of cases were Van Nuys group 1, 
17% were group 2, and 22 % were group 3. Regarding invasive cancer, 

40% were grade 1, 40% grade 2, and 20% grade 3. All were oestrogen 
receptor positive, and 60% were HER2 positive.

In the observation period from referral to end of follow-up, one 
patient in each group developed breast cancer in the operated breast 
(4 years after surgery, and 2 years after diagnosis, respectively). Both 
invasive cancers were in the peripheral part of the breast. Both were 
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oestrogen receptor positive and HER2 negative, grade 1-2. One case of 
CIS (Van Nuys group 2) was found in the conservatively treated group 
one year after diagnosis (Table 4). 

In the operated group, 142 patients presented with bloody discharge, 
while 58 patients showed non-bloody discharge. No differences were 
found between these two groups regarding age above 50 years or 
previous breast cancer prevalence, respectively (p > 0.05 in both cases) 
(Table 5). 

Discussion
In this study, it was found that patients operated for nipple 

discharge were significantly older with more women above 50 years of 
age, compared to the non-operated group. This is consistent with other 
study findings [20] and might be explained by the fact that younger 
women want to avoid surgery until they have had their last child, since 
breastfeeding can be compromised after surgery. Furthermore, bloody 
nipple discharge was more frequent in the operated group. For the 
patient, blood is a more visible problem compared to clear discharge 
and might increase the patient´s wish to get rid of the problem. 
Furthermore, bloody or red/brown discharge is known to be associated 
with an increased risk of underlying breast cancer [18], which leads the 
surgeon to suggest surgery in these cases. 

Pathologically, duct ectasia was found in nearly half of patients, 
while papilloma was the cause in 39.5% of cases. In other series, 
papilloma is the most commonly seen cause of discharge (up to 57% 
of cases), while duct ectasia is described in approximately 33% of 
cases [10]. This difference may be explained by demographic or ethnic 
differences between countries, or by chance, due to low numbers in the 
present study.

The prevalence of CIS (8%) and invasive cancer (2.5%) in this 
study is not differing from the prevalence otherwise described in the 
literature (5 to 15 %) [12,13]. 

Unlike the study by Sauter et al. [18], we found no relation between 
age and invasive cancer/CIS. Previous invasive cancer significantly 
increased the risk of invasive cancer/CIS as underlying cause of nipple 
discharge in both studies. 

In a very recent study published in 2018 by Li GZ et al. [21], 
280 patients with pathologic nipple discharge were reviewed. 
Using multivariable analysis, it was found that age, a palpable mass 
and abnormal imaging findings were associated with underlying 
malignancy. Duct excision was found to be reasonable in these patients. 
In patients without any of these three risk factors, observation rather 
than duct excision was suggested.

In several studies and meta-analyses, bloody nipple discharge is 
found to be associated with underlying malignancy [22,23], while the 
present study did not find a significant association between bloody 
discharge and invasive cancer, though discharge more than once was 
found more frequently in the group with underlying malignancy (Table 
3). This finding in the present study must be due to low numbers, since 
the association between bloody discharge and malignancy is well-
established. 

Kan WM et al. [24] earlier this year published results from a 
retrospective study on 102 patients with nipple discharge and found 
through multiple logistic regression that bloody discharge and an 
associated palpable mass were statistically significantly more common 
in malignancy, while age, duration of discharge, colour of discharge, 
palpable breast mass and abnormal sonography all were important in 
suggesting underlying malignancy. Kan WM et al. [24] concluded that 
non-bloody discharge without a palpable mass and without imaging 
findings infer a benign pathology in most cases.

In this study, no suspicious radiographic findings or palpable 
masses were described prior to surgery. This is due to the national 
Danish guideline regarding breast cancer treatment, which dictates 
that any malignancy related radiographic or clinical finding leads 
to enrolment in a cancer treatment program, which automatically 
excluded these patients from the present study on nipple discharge. 
Therefore, all invasive cancer/CIS found in the present study were not 
visible radiologically or associated with a palpable mass. Mammography 
alone is known to have a sensitivity of 18% in patients with pathological 
nipple discharge [25] which makes this a diagnostic tool of limited 
quality regarding intraductal pathologies. Ultrasonography identifies 
intraductal high risk pathology/invasive cancer in 63% of cases when 
performed following a negative mammography in nipple discharge 
patients [21]. Therefore, radiology alone is not enough to rule out 
underlying malignancy in this patient group.

The incidence of invasive cancer and CIS found in the follow-up 
period did not differ significantly between the two groups treated 
surgically or conservatively. Pathology was without malignant suspicion 
in the operated patient at time of surgery, so nothing led to increased 
attention in this case. Both patients had ductal invasive cancer in the 
follow-up period. Due to the complete national database of pathology, 
the incidence found is considered valid.

The present study has several limitations, which makes conclusions 
less generalizable. A single center study with a retrospective design and 
consecutive groups yields less power than a multicenter prospective 
randomized controlled trial would. Furthermore, the follow up time 
is short for a cancer study, and the homogenous study population 
regarding ethnicity makes generalization of the results difficult. 

Conclusions
Evaluation of each patient with nipple discharge requires a 

thorough patient history, a thorough physical examination, and a 
radiologic (mammogram and ultrasonography) assessment. This study 
fails to identify bloody nipple discharge as a risk factor for breast cancer 
development, but based on the vast literature in the area, a conclusion 
can be made based on the overall data available. Even if all of the above-
mentioned examinations are inconspicuous, surgery probably should 
be offered patients with age above 50 years, presenting with recurrent 
bloody nipple. This is particularly important in case of previous breast 
cancer. The specific study aims to identify risk factors for cancer has 

Characteristics of patients Bloody discharge (n=142) Non-bloody discharge
(n = 58)

Age above 50 years 100 (70.9 %) 41 (70.6 %)
Previous breast cancer 4 (2.8 %) 2 (3.4 %)  

Table 5. Characteristics of patients with bloody discharge (operated patients, n = 200) p 
> 0.05

Operation
(n = 200)

Conservative treatment
 (n = 200)

Cancer (number (%)) 1 (0.5%) 
(4 years after surgery)

1 (0.5%) 
(2 years after diagnosis)

CIS (number (%)) 0 (0%) 1 (0.5%) 
(1 year after diagnosis)

Type of discharge at inclusion Bloody Coloured / clear

Table 4. Prevalence of cancer and carcinoma in situ (CIS) in the observation period
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not been fully met, but the evaluation of current treatment strategy 
was satisfactory. Current clinical stratification reliably identifies the 
patients with pathological nipple discharge requiring surgery, but 
over-treatment is a concern. Whether MRI will emerge as a second-
line sensitive diagnostic imaging modality is to be established through 
future trials and studies. A step-wise approach to discriminate between 
physiological, benign, and malignant aetiologies is essential in order 
to individualize treatment and to inform patients properly, hopefully 
alleviating anxiety. The surgeon´s clinical judgment is still important 
in selecting patients for surgery, and current patient selection is 
satisfactory. Evidence based diagnostic algorithms hopefully will occur 
as knowledge compiles. 
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