
Abstract. Background: Suspicious nipple discharge (ND) in
females requires further treatment, including biopsy or
selective duct excision. It is important to identify predictors of
malignancy in female patients with suspicious ND. Materials
and Methods: This retrospective study included patients with
suspicious ND who underwent surgical treatment at our center
between January 2007 and December 2014. Clinico -
pathological features were compared between patients with
and without malignancy. We used a Chi-square test and a
logistic regression model as the univariate and multivariate
analysis for identification of predictors of malignancy. Results:
A total of 334 patients were eligible and included. The median
age of the study population was 45 (range=19-81) years;
18.0% (60/334) of the entire study population had breast
cancer. The univariate analysis suggested that older age
(p=0.002) and presence of suspicious lumps (p<0.001) were
significantly associated with malignancy. In contrast, presence
of bloody discharge was not significantly associated with
malignancy (p=0.324). The multivariate analysis confirmed
that older age (p=0.023) and presence of suspicious lumps
(p<0.001) were independent predictors of malignancy. For
patients without suspicious lumps, we did not observe any
association between the presence of bloody discharge and
malignancy. For patients with suspicious lumps, tumor size
was significantly associated with malignancy (p<0.001).
Conclusion: Our study suggests that older age and the

presence of suspicious lumps are predictors of the presence of
malignancy in females with suspicious ND. 

Nipple discharge (ND) is commonly seen in female patients
in daily breast clinics (1). There are benign and malignant
causes of ND, including intraductal papilloma, ductal ectasia,
pituitary adenomas, breast abscesses/infections, or breast
cancer. Usually, ND presents as non-spontaneous or multi-
ductal and had been considered as a physiological
phenomenon for which observation alone was adequate, based
on the National Comprehensive Cancer Network guidelines
(2). Of patients with suspicious ND, namely discharge that is
spontaneous, persistent, unilateral, single duct, or
serosanguinous, up to 15% have malignant disease (3). Other
studies suggest that the probability of breast cancer is between
9.3% and 21.3% in these patients (4, 5). Therefore, standard
evaluations such as obtaining complete medical history,
physical examination, ultrasonography, mammography or even
core needle biopsy (CNB) are needed for diagnosis. For
patients without suspicious lumps, selective duct excision (6-
8) should be considered for definitive diagnosis. 

However, the preoperative clinical predictors for
malignancy in these patients are still unclear. In this
retrospective study, we studied predictors of malignancy in
female patients with suspicious ND. We believe that these
predictors may be helpful for clinical decision making and
patient consulting. 

Materials and Methods
Patients. We extracted the relevant clinicopathological information
from our electronic database (REDcap). Medical records,
radiological imaging and reports, histopathology, cytology reports
and surgery records of all patients were reviewed. The inclusion and
exclusion criteria for eligible patients were as follows: Patients
visited our clinic and complained of a suspicious ND; patients
received treatment for suspicious ND at our hospital between
January 1st 2007 and December 31st 2014; surgical treatment was
defined as selective duct excision. 
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Physical examination and radiological assessment (ultrasound
with or without mammography) were performed prior to surgery.
For patients with suspicious lumps (by physical examination or
radiological assessment), CNB was conducted before surgery. When
any evidence suggesting a malignancy was obtained preoperatively,
the patient receive the standard-of-care for breast cancer treatment.
When the results of CNB indicated benign disease, selective duct
excision or ultrasound-guided vacuum-assisted biopsy were
performed. For patients without clinically suspicious lumps,
selective duct excision was conducted. For selective duct excision,
we routinely began with identification of the secreting ducts by
squeezing the nipple. We then inserted a blunt probe into the
secreting ducts as an indicator. A 25-40% periareolar incision was
then made; the indicated ducts were isolated and resected from the
nipple to the retromammary space with preservation of the
surrounding ducts. Surgical reconstruction of the mammary gland
was performed after the excision. This retrospective study used de-
identified information from the available dataset, and waived the
need for ethical approval and patients’ informed consent, based on
our institutional policy. The Authors had no ways of identifying the
patients included in this study. 

Statistical analysis. All the statistical analysis of the study data was
carried out using STATA 13.0 (Stata Corp LP, College Station, TX,
USA). Descriptive statistics are reported as the median and
interquartile range or frequency with percentage. Nominal variables
were compared using chi-squared tests. Continuous variables were
compared using the Wilcoxon rank-sum test. Multivariable logistic
regression analysis was used for multivariate analysis. For all the
statistical analyses, a value of p<0.05 was considered to be
statistically significant.

Results

Three hundred and thirty-four patients were eligible and
included in this study. All underwent selective duct excision.
Amongst them, 18.0% (60/334) were diagnosed with breast
cancer. The median age of the study population was 45
(range, 19-81) yrs. The histology of the malignancy of the
60 patients is given in Table I. The major histological
characterization of the 274 patients with benign lesions was
intraductal papilloma (201/274; 73.3%). 

The univariate analysis (Table I) suggested that older age
(p=0.002) and presence of suspicious lumps (p<0.001) were
significantly associated with malignancy. In contrast, the
presence of bloody discharge was not significantly associated
with malignancy (p=0.324). Multivariate analysis confirmed
that older age (≥50 years) and presence of suspicious lumps
were independent predictors of malignancy (Table II). 

For the 163 patients without suspicious lumps (Table III),
we did not observe any association between the presence of
bloody discharge and malignancy. The proportions of
patients with malignancy were 10.5% (9/86) and 7.8% (6/77)
in patients with and without bloody discharge (p>0.05),
respectively. The distribution of histology was not associated
with the presence of bloody discharge. 

For the 171 patients with suspicious lumps (Table IV), the
tumor size was significantly associated with malignancy
(p<0.001). The mean size of malignant lumps was
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Table I. Patient characteristics and univariate analysis of predictors of malignancy.

Patient characteristic                          Total (n=334), n                   Benign (n=274), n (%)                  Malignant (n=60), n (%)                     p-Value

Median age (range), years                     45 (19-81)                                         44                                                     49                                        0.002*
Age                                                                                                                                                                                                                                
   <50 Years                                                   236                                        201 (85.2)                                         35 (58.3)                                    0.021
   ≥50 Years                                                    98                                          73 (14.8)                                          25 (41.7)                                         
Suspicious lumps                                                                                                                                                                                                          
   Absence                                                     163                                        148 (54.0)                                         15 (25.0)                                 <0.001**
   Presence                                                     171                                        126 (46.0)                                         45 (75.0)                                         
Bloody discharge                                                                                                                                                                                                          
   Absence                                                     164                                        138 (50.4)                                         26 (43.3)                                  0.324**
   Presence                                                     170                                        136 (49.6)                                         34 (56.7)                                         
Histology                                                                                                                                                                                                                       
   Benign diseases                                                                                                                                                                                                         
   Papilloma                                                                                                 201 (73.3)                                                                                                 
   Ductal ectasia                                                                                           52 (19.0)                                                                                                  
   Other                                                                                                          21 (7.7)                                                                                                   
Malignant diseases                                                                                                                                                                                                       
   Invasive carcinoma                                                                                                                                            24 (40.0)                                         
   DCIS                                                                                                                                                                  19 (31.7)                                         
   Papillary carcinoma                                                                                                                                            9 (15.0)                                          
   DCIS with micro-invasion                                                                                                                                 6 (10.0)                                          
   Other                                                                                                                                                                    2 (3.3)                                           

DCIS: Ductal carcinoma in situ. *Mann–Whitney U-test; **Chi-square test.



significantly larger than that of benign lumps (2.1 vs. 1.1 cm,
p<0.001). Additionally, higher BI-RADs category (BI-RADs
4-5) was significantly associated with malignancy (p<0.001). 

Discussion

Nipple discharge is a common symptom in the breast clinic.
Suspicious ND usually presents as spontaneous, unilateral,
persistent, bloody and secreting from a single duct (9-11).
Patients with suspicious ND require further examination or
surgical treatment to rule out the possibility of breast cancer.
At our institution, the standard evaluation for these patients
includes a thorough history and physical examination;
ultrasonography and mammography may be performed
depending on the age of the patient. Ultrasonography or
mammography along with CNB is considered for patients
with ipsilateral and suspicious breast lumps. For those
without imaging abnormalities, or those with benign
histology by CNB, subareolar duct excision is the standard
management for definitive diagnosis (6-8).

Numerous studies have been conducted to determine the
optimal management strategy for these patients. Currently,
there are no proven predictive models for malignancy in
these patients. Surgical selective duct excision still remains
the gold standard for treatment (3, 5, 12, 13). In our study,
18% of all cases (60/344) were confirmed to have
malignancy. In the 163 patients without suspicious lumps, 15
(9.2%) had malignancy. The risks of breast cancer in patients
with and without suspicious lumps found here were similar
to those of previous reports (3, 5, 14, 15). 

Patients with older age were more likely to have
malignancy, as shown in our study. This is consistent with
previous studies, indicating that the incidences of breast
cancer were generally higher in elderly women. However,
previous studies did not suggest any association between the
color of the ND (serous, serosanguinous or colored
discharge) and the presence of malignancy (16).
Additionally, the association between bloody discharge and
an increased risk of breast cancer was also controversial (6,

17). In our study, we did not observe any association
between bloody ND and an increased risk of having breast
cancer, which is not consistent with previous studies. Some
studies suggest that breast lesions other than breast cancer
may also lead to bloody ND. We suggest that for patients
with bloody ND, caution is required and surgical treatment
is indicated. Additionally, we noted that the presence of
suspicious lumps were associated with malignancy. Patients
with suspicious lumps larger than 1 cm had significantly
higher risk of breast malignancy than those with smaller
suspicious lumps (38.5% vs. 12.5%). For patients with
suspicious lumps, standard CNB is necessary for
pathological treatment.

In conclusion, a total of 18% of female patients with
suspicious ND in this study had malignant disease. Older age
and the presence of suspicious lumps, rather than the
presence of bloody discharge, were significantly associated
with malignancy. 
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Table II. Multivariate analysis of predictors of malignancy.

Patient characteristic       Total no.             HR (95% CI)            p-Value

Age                                                                                                       
   <50 Years                          236                            1                        0.023
   ≥50 Years                           98                1.97 (1.94-6.93)                
Suspicious lumps                                                                                 
   Absence                            163                            1                       <0.001
   Presence                            171               3.67 (1.94-6.93)                

CI: Confidence interval; HR: hazard ratio.

Table III. Distributions of the histology subtypes between patients with
and without bloody discharge.

Histology                                         Bloody discharge, n (%)      p-Value

                                                         Presence         Absence 
                                                           (n=86)             (n=77)               

Bengin                                                                                              0.377
   Papilloma                                     50 (58.1)         49 (63.6)             
   Ductal ectasis                               22 (25.6)         16 (20.8)             
   Other                                              5 (5.8)             6 (7.8)               
Malignant                                                                                         0.668
   DCIS                                              5 (5.8)             5 (6.5)               
   Invasive                                          4 (4.7)             0 (0.0)               
   DCIS with micro-invasion            0 (0.0)             1 (1.3)               

DCIS: Ductal carcinoma in situ.

Table IV. Relationship between breast lumps and pathological results.

                                        Benign                Malignancy              p-Value
                                  (n=126) n (%)          (n=45) n (%)

Tumor size                                                                                            
   Mean, cm                        1.1                            2.1                      <0.001
   <1 cm                         70 (55.6)                  10 (22.2)                 <0.001
   ≥1 cm                         56 (44.4)                  35 (77.8)                       
BI-RADS                                                                                              
   1-3                             239 (87.3)                 21 (35.0)                 <0.001
   4-5                              35 (12.7)                  39 (65.0)                       

BI-RADs: Breast imaging reporting and data system (2).
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