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ABSTRACT. The cause of pathologic nipple discharge is mainly benign 
lesions, but there is still a possibility of malignancy. Pathologic nipple 
discharge may be the only or the first symptom of breast cancer. This 
study aimed to investigate the clinical factors associated with lesions in 
patients with pathologic nipple discharge using a retrospective analysis 
of clinical data in 207 cases. The univariate analysis showed that age >50 
years, breast lumps, or breast calcifications were risk factors associated 
with breast cancer in nipple discharge patients (P < 0.05). Discharge 
characteristics, duration of disease, and identification of lesions had 
no clear clinical significance (P > 0.05). The multivariate analysis also 
showed that age >50 years, breast lumps, and breast calcifications were 
risk factors associated with breast cancer in nipple discharge patients (P < 
0.05). Age, breast lumps, and breast calcifications had important clinical 
significance in identification of benign and malignant nipple discharge.
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INTRODUCTION

Pathologic nipple discharge (PND) refers to an overflow of liquid from the nipple in 
non-pregnant and non-lactating women. Benign and malignant breast lesions can cause PND. 
This study reviews the clinical data of 207 cases of PND patients and discusses the associated 
clinical factors and diagnosis of PND lesions.

MATERIAL AND METHODS

General information

The clinical data of 207 patients with PND symptoms were collected between January 
2000 to December 2009 at the Breast Surgery Department of First Hospital of Jilin University. 
All the patients were non-pregnant and non-lactating women aged 19-76 years with a mean 
age of 44.6 years. The clinical data of the PND patients are shown in Table 1.

Table 1. Clinical data of 207 patients with PND.

                                Clinical factors  Cases %
Age (years) ≤50 151 72.9
 >50   56 27.1
Course of disease <1 month   69 33.3
 1-6 months   68 32.9
 6 months-1 year   24 11.6
 1-5 years   39 18.8 
 ≥5 years     7   3.4
Discharge traits Hemorrhagic* 133 64.3
 Serous   56 27.1
 Watery   10   4.8
 Milk-like     7   3.4
 Purulent     1   0.4
Breast lumps Yes   73 35.3
 No 134 64.7
Breast calcifications Yes   24 26.4
 No   67 73.6

*Red, dark red, brown, and pink discharge were all included in the statistical hemorrhagic discharge.

Preoperative laboratory examinations 

In this group, 91 patients had mammographies before surgery. Breast calcifications 
were seen in 24 cases, whereas 67 patients did not have calcifications. According to the Ameri-
can College of Breast Imaging Reporting and Data System (BI-RADS), breast calcifications 
can be classified into 5 grades: negative, benign, probably benign, suspicious malignant, and 
highly suspected malignancy (Liberman et al., 1998; Orel et al., 1999). According to this clas-
sification standard, patients with breast calcifications were divided into 2 groups: 19 cases had 
grade 4 and above calcification, and 5 cases had grade 3 and below calcification. 

Treatment

All the 207 patients in the study underwent surgery. The surgical procedures were as 
follows: 150 patients had breast segment resection; 50 patients had modified radical mastec-
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tomy; 2 patients had breast simple excision; 2 patients had breast simple excision + breast sentinel 
lymph node biopsy; 1 patient had whole breast subcutaneous resection + phase I breast implan-
tation and reconstruction surgery; 1 patient had whole breast subcutaneous resection + axillary 
lymph node dissection + phase I breast implantation and reconstruction surgery; and 1 patient had 
nipple-areola complex resection.

Statistical analysis

The statistical software SPSS 13.0 was used for statistical analysis of the resulting 
data. The Mann-Whitney U-test was used to determine the duration of disease, and the χ2 test 
was used for univariate analysis. The statistically significant clinical factors were screened as 
independent variables. Stepwise logistic regression analysis was used for multivariate analysis 
of these variables. P < 0.05 was considered to be statistically significant.

RESULTS

Paraffin pathology results

Of the total 207 patients, 83 patients (40.1%) had papilloma, 39 patients (18.8%) had 
breast duct ectasia, 29 patients (14.0%) had breast cystic hyperplasia, 10 patients (4.8%) had duc-
tal carcinoma in situ, 40 patients (19.3%) had infiltrating ductal carcinoma, 1 patient (0.5%) had 
cribriform carcinoma, 1 patient (0.5%) had mucinous carcinoma, 1 patient (0.5%)medullary car-
cinoma, and 1 patient (0.5%) Paget’s disease. In total, 54 patients (26.1%) had breast cancer, and 
2 patients (1%) had fibroadenoma. The malignant lesions mentioned here were all breast cancers.

Relationship between 5 clinical factors and breast lesion features (univariate analysis)

Relationship between age and lesions

The number of PND patients aged ≤50 years and >50 years with benign and malig-
nant disease can be seen in Table 2. The χ2 test was used for comparison between the 2 groups 
(P = 0.000). The results can be drawn: PND patients aged >50 years had a higher likelihood of 
developing breast cancer than patients aged ≤50 years.

Table 2. Relationship between the age of the patient and characteristics of the lesions.

Age (years) Malignancy cases  Benign cases  Total
≤50 28 123  151
>50 26   30    56
Total 54 153 207

χ2 test: χ2 = 16.424, P = 0.000

Relationship between disease duration and lesions

In 207 cases of PND, the duration was 1 day to 10 years with a mean duration of 8.6 
months. The median duration of benign lesions was 3.0 months. The median duration of ma-
lignant lesions was 1.25 months. After the Mann-Whitney U-test (U = 3442.50, P = 0.068), the 
difference was not statistically significant.
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Relationship between the types of PND and characteristics of the lesions

The number of benign and malignant diseases with a variety of discharge traits can be 
seen in Table 3. The χ2 test method was used for comparison among the 5 groups (P = 0.233), 
and the difference was not statistically significant.

Table 3. Relationship between the types of PND and characteristics of the lesions.

Discharge traits Malignancy cases Benign cases Total
Hemorrhagic* 37   96 133
Serous 13   43   56
Watery   3     7   10
Milk-like   0     7     7
Purulent   1     0      1
Total 54 153 207

*Red, dark red, brown, and pink discharge were all included in the statistical hemorrhagic discharge χ2 test: χ2 = 
5.242, P = 0.233

Relationship between breast lumps and lesion features

The  clinical data of patients with or without breast lumps can be seen in Table 4. The 
χ2 test was used to compare the data (P = 0.000). The difference was statistically significant. 
The results suggested that PND patients with breast lumps had a higher risk of breast cancer 
than those without breast lumps.

Table 4. Relationship between breast lumps and characteristics of the lesions.

Breast lumps Malignancy cases Benign cases Total
Yes 43  30   73
No 11 123 134
Total 54 153 207

χ2 test: χ2 = 62.986, P = 0.000

Relationship between breast calcifications and characteristics of the lesions

Depending on the calcification status and calcification grade, the patients can be di-
vided into 3 groups: no breast calcification group; grade 3 and below group; and grade 4 and 
above group. The distribution of cases in each group can be seen in Table 5. The Fisher exact 
test was used to compare the 3 groups (P = 0.000). The results indicated that PND patients with 
breast calcifications had a higher risk of breast cancer than those without breast calcifications. 
PND patients in the grade 4 and above group had a higher risk of breast cancer than those in 
the grade 3 and below group.

Table 5. Relationship between breast calcifications and characteristics of the lesions.

Breast calcifications Malignancy cases Benign cases Total
No 11 56 67
Grade 3 and below   1   4   5
Grade 4 and above 18   1 19
Total 30 61 91

Fisher exact test: χ2 = 40.757, P = 0.000
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Relationship between age, breast lumps, and breast calcifications and nature of the 
lesions (multivariate analysis)

With univariate analysis, we screened out the statistically significant variables for the na-
ture of the PND lesions. They were age, breast lumps, and breast calcifications. Logistic regression 
was used for multivariate analysis. In Table 6, we can see that 3 clinical factors had P values <0.05. 
They were all statistically significant. From the respective odds ratio (OR), the following was ob-
served: 1) PND patients aged ≥50 years had a 7.300 times higher risk of breast cancer than those 
aged ≤50 years (P < 0.05); 2) PND patients with breast lumps had a 10.063 times higher risk of 
breast cancer that those without breast lumps (P < 0.05); and 3) an OR of 8.456 for breast calcifica-
tions indicated that PND patients with breast calcifications had a higher risk of breast cancer than 
those without breast calcifications. PND patients in the grade 4 and above group had a higher risk 
of breast cancer than those in the grade 3 and below group (P < 0.05).

Table 6. Parameter estimates of progressive logistic regression.

Variables df B SE Wald P OR                95%CI
       Lower Upper
Age 1 1.988 0.719   7.662 0.006   7.300 1.787 29.826
Breast lumps 1 2.135 0.559 14.564 0.000   8.456 2.825 25.311
Breast calcifications 1 2.309 0.730   9.993 0.002 10.063 2.404 42.115

DISCUSSION

PND is the most common clinical symptom in patients visiting the breast surgery depart-
ment, with an incidence of 7-10% (Zervoudis et al., 2010). PND can be the first or only symptom 
of breast cancer; therefore, it has great value for the early diagnosis of breast cancer. PND etiol-
ogy will affect prognosis and clinical treatment selection in patients, so accurate diagnosis is 
important. PND can be divided into 2 types: one with systemic causes and one with breast lesion 
causes. Diseases caused by the breast itself showed that PND appeared in only one side of the 
breast and required surgical treatment. The main causes of PND benign lesions are intraductal 
papilloma, duct ectasia, cystic hyperplasia, and mastitis (Zervoudis et al., 2010). However, there 
is still a possibility of malignancy. Montroni et al. (2010) reported that breast cancer was present 
in 23.9% of PND patients. In the current study, the proportion of PND patients with breast cancer 
was 26.1%, which was similar to that reported by Montroni et al. (2010).

The currently recognized risk factors associated with breast cancer in PND patients 
include age >50 years, hemorrhagic discharge, and breast lumps. In this study, with univariate 
and multivariate analyses, PND patients aged >50 years had a higher risk of breast cancer than 
patients aged ≤50 years. PND patients aged >50 years should be given high priority. These 
results were consistent with those in the literature (Dolan et al., 2010).

Most scholars believe that hemorrhagic discharge is a risk factor associated with 
breast cancer in PND patients. In other reports by Dolan et al. (2010), 9% of patients with 
hemorrhagic discharge were diagnosed with breast cancer, and 2% of patients with no hemor-
rhagic discharge were diagnosed with breast cancer. Chen et al. (2012) found that hemorrhagic 
discharge patients had a higher risk of developing breast cancer than patients with other types 
of discharge. However, some scholars believe that there is no absolute association between 
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the two. Morrogh et al. (2010) reported that the hemorrhagic discharge did not indicate malig-
nancy or high risk, malignancy cannot be ruled out with non-hemorrhagic discharge. Sauter et 
al. (2004) reported that the major cause of hemorrhagic discharge was intraductal papilloma 
and the main cause of non-hemorrhagic discharge was breast cystic hyperplasia. The results 
of this study showed that discharge characteristics were not significantly associated with the 
identification of PND. Therefore, we believe that the relationship between discharge traits and 
benign and malignant PND lesions remains controversial.

Dolan et al. (2010) reported that 18% of PND patients with breast lumps had breast 
cancer, and the breast cancer incidence was 2% in patients without breast lumps. They con-
firmed that the breast lumps were risk factors for PND-associated breast cancer. According 
to the statistics, 55% of PND patients had breast lumps, and 19% had breast cancer (Gioffre 
Florio et al., 1999). The results of this study showed that PND patients with breast lumps had a 
higher risk than those without breast lumps. The possibility of benign lesions in PND patients 
without breast lumps was high. Intraductal papilloma was the main cause.

Breast calcification is an important sign of breast cancer, especially in patients with 
nonpalpable breast cancer. It was the only sign for the reliable diagnosis of malignant lesions 
(Hofvind et al., 2011; Xue et al., 2011). This study shows that PND patients with breast cal-
cifications had a higher risk of breast cancer than those without breast calcifications. PND 
patients with grade 4 and above calcification had a higher risk of breast cancer than those with 
grade 3 and below calcification. More inconsistent calcification size, diverse shape, and higher 
BI-RADS classification indicated a greater likelihood of malignancy.

Currently, cancer antigen 125 (CA125), carcinoembryonic antigen (CEA), and cancer 
antigen 153 (CA153) are considered to be more sensitive in the detection of breast cancer (Lu, 
2012). Early combined detection of breast cancer can improve the sensitivity and specificity 
of diagnosis. The joint serum CA125 and CEA positive rate was significantly higher than the 
CA125 positive rate in breast cancer patients (Jiang et al., 2012).

CEA and CA153 levels in the nipple discharge of breast cancer patients were signifi-
cantly higher than those in the benign patients. The CEA and CA153 positive rate in nipple 
discharge was significantly higher than that in serum. While the combined positive rate was 
also higher than the single positive rate of each individual (Zhuang et al., 2005; Wang et al., 
2012). Therefore, the detection of CA125, CEA, and CA153 in the nipple discharge and se-
rum had clinical significance for the diagnosis of breast cancer, and it can contribute to early 
diagnosis of breast cancer in PND patients.

In summary, PND is a common symptom of breast disease. It is mainly caused by 
intraductal lesions and has important significance for the early diagnosis of breast cancer. 
These findings suggest that age >50 years, breast lumps, and breast calcifications are risk fac-
tors for breast cancer in PND patients, and close attention and biopsy or surgery are required 
to confirm diagnosis.
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