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Abstract
Introduction: Management of nipple discharge (ND) is variable reflecting the lack of a uniformly accepted 

assessment policy. The aim of this study was to determine the common underlying pathology in patients presenting 
with ND as well as to evaluate the diagnostic role of red blood cells (RBC) and epithelial cells in the nipple cytology 
(NC).

Methodology: Electronic data base held at Leeds Teaching Hospitals NHS Trust was searched to identify all 
the patients who underwent Hadfield’s (open diagnostic major duct excision) procedure for ND from January 2004 to 
December 2009. We included only patients with ND as the primary symptom and excluded those with any underlying 
palpable or radiological abnormality. 

Results: Hadfield’s procedure was performed in 120 cases  (Median age=49 years; range=20-88). The final 
histology showed benign changes (duct ectasia/hyperplasia and fibrocystic changes) in most (37.5%), followed 
by intra-ductal papilloma (32.5%), normal (16.6%), malignant (10.9%) and atypical (2.5%) changes in the rest. 
The presence of RBC in NC was 87% sensitive to detect any underlying pathology and 69% sensitive to predict 
malignancy at the expense of specificity. However, epithelial cells were found to be neither sensitive nor specific 
enough to detect underlying pathology or malignancy.

Conclusion: The aetiology remains benign in most patients presenting with ND in the absence of any underlying 
palpable or radiological abnormality. Even in patients without an underlying radiological abnormality, diagnostic 
surgery should be offered if RBC is present in the nipple cytology. 

Keywords: Nipple discharge; Nipple cytology; Breast neoplasms;
Epithelial cells; Erythrocytes

Introduction
Nipple discharge (ND) is the presenting symptom in 5 to 10% of 

patients who attend a symptomatic breast clinic [1]. Most cases  of ND 
are physiological in nature and are multi-ductal in origin. In these 
instances and particularly when associated with a creamy yellow, white 
or green coloured discharge, further investigations are rarely required. 
The term pathological nipple discharge (PND) has been introduced 
to describe a bloody, serous or clear discharge which is spontaneous, 
unilateral, uniductal and persistent [2,3]. The majority of PND is 
caused by benign pathology such as an intra ductal papilloma (IDP) 
or duct ectasia [4]. However, in up to 5% it is caused by an underlying 
malignancy [5]. The incidence of associated malignancy is reported to 
range from 9.3 to 21.3%, when the ND is associated with a palpable or 
radiological abnormality [6].

In practice, patients with a PND are assessed clinically and 
radiologically. Additionally, nipple discharge cytology (NC) is widely 
used and is considered as a valuable investigation for patients presenting 
with ND. When suspicious or malignant epithelial cells are present in the 
NC, it has reliable specificity and negative predictive value for detecting 
malignancy but at the expense of a low sensitivity [7,8]. Currently a 
review of the medical literature does not provide a predictive model 
for diagnosing an underlying pathology in those ND patients who 
present without any associated clinical or radiological abnormalities. 
This has resulted in many ND patients being offered a diagnostic 
surgical procedure (major duct excision or microdochectomy) to rule 
out associated malignancy [9]. Hence, the availability of any single or 
combination of investigative methods to identify ND patients who are 
at low risk of having a concurrent malignancy would be of value.

We conducted this study in a selective group of patients, who 
underwent diagnostic surgical excision of the major duct(s) after 
presenting with ND but without any underlying palpable or radiological 
abnormality. Our primary objective was to determine the common 
underlying pathology causing ND in these patients. Additionally we 
sought to determine the diagnostic role of red blood cells (RBC) and 
normal or benign epithelial cells in the NC to identify any causative 
pathology.

Materials and Methods
Patients who had either major duct excision or microdochectomy 

over a five-year period from January 2004 to December 2009 were 
identified from the electronic data base held at the Leeds Teaching 
Hospitals NHS Trust. Patient case notes were then reviewed to gather 
additional information when necessary. Patients were excluded, if 
they were found to have had any underlying palpable or radiological 
abnormality or if the surgery was performed for peri-ductal mastitis 
and sepsis. 
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All of the patients in this series who had presented with ND 
underwent assessment with clinical, radiological and cytological 
testing. A detailed history which included the characteristics of the 
nipple discharge was obtained. Patients underwent either a central 
breast ultrasound (USS) to evaluate the retro-areolar ducts if under 
35 years of age or both USS and mammogram if older than 35 years. 
In cases  where the ND could be expressed, a smear was made on a 
glass slide for microscopy after being wet fixed using alcohol. The 
Papanicolau smear was evaluated by an experienced Cytopathologist 
and was classified based on the presence of RBC, epithelial cells (benign 
or atypical) and malignant cells. In our cohort, we did not identify any 
patients with atypical epithelial cells or malignant cells.

The reasons for offering diagnostic surgery varied across our 
retrospective group. It was primarily offered for those, where any 
epithelial cells were identified on NC irrespective of whether the 
epithelial cells were atypical in appearance or not. This was the 
departmental management protocol during the period of the study. 
Diagnostic surgery was also offered to those with spontaneous clear or 
blood stained ND, particularly if it was noted to be of single duct in 
origin. In a minority (n=9), the surgery was offered for symptomatic 
relief due to persistent and troublesome ND. Further therapeutic 
resection was performed in those cases  where the diagnostic 
surgical excision showed malignancy with incomplete excision. The 
histopathological specimen was examined and reported in accordance 
with the National Co-ordinating Group for Breast Screening Pathology 
Guidelines [10]. 

In this study for descriptive purpose, the histopathology of the 
excised breast tissue was defined as benign changes when duct ectasia 
(DE), fibrocystic changes or ductal hyperplasia without atypia were 
found. Intraductal papilloma (IDP) was considered as a separate entity 
due to being the single most common pathology causing a PND. We 
used a further category, benign lesion with atypia, to include, Flat 
Epithelial Atypia (FEA), Atypical Intraductal Proliferation (AIDP), 
Atypical Ductal Hyperplasia (ADH), Atypical Lobular Hyperplasia 
(ALH) and Lobular Carcinoma In-situ (LCIS), when present alone or in 
combination in the histopathology specimen in line with the National 
Co-ordinating Group for Breast Screening Pathology Guidelines [10]. 
For data interpretation, we defined the diagnostic surgical histology as 
having an underlying pathology, if there was IDP, benign lesion with 
atypia and in situ or invasive cancer. Conversely, when only benign 
changes or no abnormality was identified the pathology was considered 
to be normal. All the data were entered in to Microsoft Excel sheet and 
statistical analysis was performed using SPSS.v.17.0. 

Results 
120 open diagnostic major duct excisions (mentioned as ‘cases ’ 

from now onwards for descriptive purposes) were performed during 
the study period on 115 patients (median age: 49 years; range: 20-88 
years). The ND was unilateral in 106 patients and bilateral in 9 patients 
(5 had bilateral and 4 unilateral major duct excisions). Ninety nine cases  
had either clear or blood stained ND (82.5%). The ND was uniductal in 
60 cases , multi-ductal in 14 and was not documented in 46 cases . The 
discharge was spontaneous in 112 (93.3%) and not documented in the 
remaining 8 cases  (6.7%). 

One hundred and eleven cases  (92.5%) underwent diagnostic 
surgery either due to the presence of epithelial cells on NC (which 
was the unit protocol over that period) or as a result of convincing 
spontaneous clear or blood stained ND. Diagnostic surgery due to 
persistent and troublesome symptomatic ND was undertaken in only 9 
cases  (1 case had pleomorphic lobular carcinoma in situ (PLCIS), 1 DE, 
1 IDP and normal histology in the remaining).

Among our cohort, NC showed either RBC and/or epithelial cells 
in 99 cases  (82.5%) and did not show any abnormality in the remaining 
21 (17.5%). The comparison between NC and the final histological 
diagnosis is depicted in Table 1 The final histology showed normal 
or benign pathology in 65 cases  (54.1%), IDP in 39 (32.5%), benign 
lesions with atypia in 3 (2.5%), in situ cancer in 11 (9.2%) and invasive 
cancer in 2 cases  (1.7%). The sensitivity of the presence of RBC in 
NC to predict malignancy was 69%, but the specificity was only 21%. 
Similarly, the presence of RBC had a sensitivity of 87% to detect any 
underlying pathology but again the specificity was only 29%. The 
presence of epithelial cells was neither sensitive nor specific enough 
to detect malignancy (39% and 51% respectively) or any underlying 
pathology (49% and 54% respectively) (Table 2). 

In our series of 120 cases , we identified cancers in thirteen. Of these, 
2 were invasive and 11 were in situ. In the two cases  with invasive cancer, 
the initial diagnostic major duct excision histology showed ADH and in 
situ cancer and the invasive component was only identified on further 
therapeutic excision. They both underwent sentinel lymph node biopsy 
(SLNB) and isolated tumour cells were identified in the axillary lymph 
nodes of the latter patient. In the 11 cases  found to have in situ cancer, 
no further therapeutic surgery was undertaken in 2 cases  due to the 
complete excision of the in situ focus. The histological examination of 
the further therapeutic surgical excision showed residual in situ cancer 
in seven cases . No residual cancer was found in the remaining 2 cases . 

Nipple cytology Final histology
Normal (20) Benign changes (45) IDP (39) Benign lesion with atypia (3) In situ cancer (11) Invasive cancer (2)

No epithelial cells or RBC (21) 7 8 3 0 2 1†

Epithelial cell (5) 1 3 0 0 0 1*
RBC (42) 8 12 16 1 5 0
Epithelial cell+RBC (52) 4 22 20 2 4 0

†This patient was found to have benign lesion with atypia on diagnostic major duct excision; *this patient was found to have in situ cancer on diagnostic major duct 
excision

Table 1: Comparison of nipple cytology findings with that of the final histology.

Nipple cytology variables Any underlying pathology Malignancy
Sensitivity Specificity PPV* NPV† Sensitivity Specificity PPV* NPV†

Presence of RBC (n=94) 87 29 51 73 69.2 20.6 9.6 84.6
Presence of epithelial cells (n=57) 49 53.84 47.4 55.6 38.5 51.4 8.7 87.3

*PPV=Positive predictive value; †Negative predictive value
Table 2: Predictability of individual components of the nipple cytology.
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of the ND remains uncertain for the presence of blood as in patients with 
dark green, brown or black ND. Dipstick has around 90% sensitivity to 
detect more than 3 RBC in a high power field, which is comparable to that 
of NC and also provides the results instantaneously [21]. 

Certain limitations of our study should be discussed as it may have 
influenced the generalisability of the results. The retrospective nature of 
the study as well as the missing data by virtue of it should have led to 
the occurrence of bias. The missing data also meant that the predictive 
role of the ND characteristics could not be evaluated in the current 
study. However all our patients underwent diagnostic surgical excision, 
we were able to correlate the NC findings with that of the surgical 
histopathology increasing the reliability of our results. 

Conclusion
In most of the patients presenting with ND without any underlying 

palpable or radiological abnormality, the aetiology is benign. Diagnostic 
surgery is indicated when RBC is detected in patients presenting with 
a PND. The presence of epithelial cells in the NC has higher specificity 
compared to RBC but poor sensitivity for detecting any underlying 
pathology or malignancy. We would therefore advocate that, future 
prospective studies are needed to confirm or refute the diagnostic 
ability of epithelial cells as well as the role of NC as a diagnostic tool in 
patients presenting with PND.
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Discussion 
Over the years various diagnostic methods have been proposed 

to investigate nipple discharge. This has included standard triple 
assessment, NC, ductography, ductal lavage and nipple aspiration fluid 
analysis [2,8,11]. Unfortunately none of these diagnostic modalities 
either alone or in combination has provided a reliable diagnostic 
predictive model for the management of ND in patients who present 
without any underlying palpable or radiological abnormality. 

In comparison to other diagnostic tests, NC is widely available 
within the National Health Service and does have a high specificity 
when atypical, suspicious or malignant cells are present [12]. This 
means, the presence of atypical, suspicious or malignant cells in the NC 
correlates well with any underlying pathology and a negative test with 
that of a benign pathology but comes at the expense of low sensitivity 
[8,12]. The presence of underlying malignancy remains to be the main 
concern for the clinicians, when managing patients presenting with 
ND. The reported incidence of breast cancer in ND patients without 
any underlying palpable or radiological abnormality can be as high 
as 24% [13] but generally ranges from 2.5 to 6.1% [14]. In our series, 
cancer was diagnosed in 10.8% of the cases ; invasive cancer in 2 and in 
situ cancer in 11 cases . 

In the current study, we evaluated the diagnostic role of epithelial 
cells and RBC present in the ND. It has been hypothesised that with 
increasing ductal epithelial abnormality, there is an increase in the 
number of exfoliated cells that are likely to be present in the NC [15]. 
Additionally, it has been suggested that women with atypical ductal 
epithelial cells in the NC are at an increased risk of developing future 
breast cancer [16]. It should be emphasised that, all the patients 
(n=58) in this study found to have epithelial cells in the NC were 
devoid of any cytological atypia/malignancy. When the presence of 
any epithelial cells in the NC was used as a predictive test for detecting 
any underlying pathology, we found that the sensitivity was 49% with 
a specificity of 54% and a positive and negative predictive value of 47% 
and 56% respectively. Similar findings were shown in the only other 
study which evaluated the diagnostic role of epithelial cells in ND 
patients without any underlying palpable or radiological abnormality 
[14]. However, when the presence of any RBC in NC was used as a 
predictive test for detecting any underlying pathology, we found that 
the sensitivity was 87% with a specificity of 29%, positive predictive 
value of 51% and negative predictive value of 73%. In a comparable 
study population, our finding was supported by Chaudary et al. [17] 
but more recently in a cohort of 86 patients, Richards et al. [18] found 
that the presence of RBC does not have any predictive role. The lack of 
a representative population (due to inclusion of patients with palpable 
and/or radiological abnormalities) made it difficult to extrapolate the 
findings of the remaining 2 studies conducted in this field [19,20]. 

The presence of epithelial cells in the NC was more specific in 
identifying any underlying pathology or malignancy. However based on 
our results, a PPV of around 50% would not justify the use of epithelial 
cells alone in the NC to aid in the diagnostic work up of ND patients. 
In comparison to epithelial cells, we identified the presence of RBC in 
the NC as having a higher sensitivity for identifying malignancy or any 
underlying pathology (Table 2). Hence the false negative rates were kept 
to a minimum increasing the diagnostic reliability of RBC in the NC 
but come at the expense of a low specificity. Our results supports the 
potential for using Haem stick testing (Dipstick) in the assessment of 
RBC present in the ND. This would be especially useful when the colour 
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