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Abstract- Background: Nipple discharge is a symptomatic
dilemma that causes women distress and worry. Ultrasonography
is a vital complementary diagnostic device in the exploration of
the etiology of nipple discharge.
Objectives: The aim of the study was to evaluate the role of
the gray-scale ultrasound in the diagnosis of intraductal
pathology in symptomatic patients with nipple discharge
Methods: A retrospective study included 100 patients who
complained of nipple discharge attending the Main Training
Center for Early Detection of Breast Tumors in the Oncology
Teaching Hospital in Baghdad during the period from January
2015 to September 2015.Their age ranged from 17 to 69 years.
Their ultrasound findings were reviewed and correlated with the
corresponding cytopathology results.
Results: By reviewing nipple discharge cytology,
inflammatory cell infiltration were observed in the majority of
cases (66% of the examined symptomatic patients); 8% were
cases of duct ectasia and 7% were diagnosed as mastitis. Benign
neoplastic lesions were detected cytologically in 6% of cases; all
of which presenting with bloody nipple discharge and given a
diagnosis of intraductal papilloma. When correlating the
ultrasound findings with smear cytology it was concluded that
when ultrasound showed there was mild ductal dilation and clear
ductal content, the corresponding cytology revealed
inflammatory cell infiltration n 61% and 67% respectively.
Inflammatory cell infiltrations were the main finding in patient
who revealed moderate ductal dilation and turbid content on
ultrasound which represented 70% and 82% respectively. In all
patients with a cytological diagnosis of intraductal papilloma,
ultrasound showed changes consistent with intraductal masses.
No malignant cases were detected in the present study.
Conclusion: Ultrasonography is a required adjuvant tool, as
a routine evaluation method of investigation in the assessment of
causes behind nipple discharge. Its value was illustrated in
localizing the ductal problems, assessing the wall thickness and
content of the lesion and in defining intraductal abnormalities,
especially papillomatous types.
Index Terms- breast ultrasound, nipple discharge, cytology
smear, Baghdad

I. INTRODUCTION

N

ipple discharge is a symptomatic problem that causes both
discomfort and anxiety to many women specifically when

bloody in nature. Tremendous advances have been made in the
management of breast problems, mainly through advances in
diagnostic breast imaging [1]. The causes of nipple discharge are
not well understood. However, nipple discharge is most
commonly associated with endocrine alterations and/or
medications. These often result in duct ectasia and/or fibrocystic
changes in the breast [3]. Changes are often bilateral and may
lead to discharge from one or several nipple ducts. The most
common cause of clinically significant discharge is intraductal
growth of the ductal epithelium, due to hyperplasia,
micropapillary proliferation, solitary papillomas and/or ductal
carcinoma (both in situ and invasive). Most of the intraductal
changes that lead to nipple discharge are situated within 1-4cm of
the nipple and the role of pathology in diagnosing these lesions
has been investigated earlier [2].
Ultrasound (US) is an indispensable complementary
diagnostic tool in the investigation of breast abnormalities [4]. At
US, normal ducts are typically invisible; if seen, they appear as
thin cylindrical anechoic or hypoechoic structures [8], a normal
duct should decrease in diameter peripherally and should not
have focal areas of dilatation along its course [9].
The current study was carried out to illustrate the value of
US when used in concert with Cytopathology in diagnosing
patients complaining of nipple discharge referred to a main
center for early detection of breast cancer in Iraq.
Patients & methods
This is a retrospective study that comprised 100 patients
complaining of nipple discharge referred to the Main Training
Center for Early Detection of Breast Tumours in the Oncology
Teaching Hospital in Baghdad during the period from January
2015 to September 2015. Their age ranged from 17 to 69 years.
All patients were subjected to ultrasonography performed
by Siemens X300 using a 5-10MHz linear transducer. Patients
were examined in supine position with breast and axilla fully
exposed. The presence or absence of dilated ducts were assessed
including their position, wall thickness and content (clear, turbid
or mass filled). The presence or absence of any associated lesions
was also evaluated.
The nipple was squeezed gently to obtain the discharge
which was evaluated according to its color and content. The
discharge was smeared directly onto glass slides which were
immediately dipped in 99% ethanol for fixation. After 20
minutes, the fixed smears were stained with Papanicolaou Stain
and examined cytological for any abnormal findings.
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The ultrasonographic findings were correlated with the
corresponding cytological results.
Results
One hundred patients presenting with nipple discharge were
included in this study. Their ages ranged between 17 and 69
years (mean 43 years). The age of the patients and the color of
discharge are shown in figures 1 and 2 respectively.
Table 1: Categorization of Ultrasound Findings in 100
Patients with Nipple Discharge.
Ultrasound findings
Dilatation
Distribution
of
dilated
ducts
Wall
thickness

Ductal
changes

Content

Normal
Mild *
Moderate
Severe
Retroareolar
*
peripheral
Normal *
Thick
Clear *
Turbid
Mass

No.
21
62
13
4

%
21%
62%
13%
4%

79

79%

0
77/79
2/79
53/79
22/79
4/79

0%
97.5%
2.5%
67%
28%
5%
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Associated
mass
Total

Present
Absent

6
94
100

6%
94%

*Most patients had mild, central ductal dilatation, normal duct
wall thickness and clear content.
Associated lesions:
Associated masses were seen in six patients, two of them
were fibroadenomas, and three were cysts while only one was
proved to be carcinoma.
Findings of Nipple discharge smear cytology are displayed in
Table 2:
Inflammatory cell infiltration were observed in the majority
of cases (66%) of symptomatic patients; 8% were cases of duct
ectasia and 7% were diagnosed as mastitis. Benign neoplastic
lesions were detected in 6% of cases; all of which were given a
diagnosis of intraductal papilloma (presenting with bloody nipple
discharge). No malignant case was detected.
Nonspecific findings were observed in 24% in the form of foamy
histeocytes infiltration and few benign-looking squamous
metaplastic cells, while acellular smears were seen in 4%.

Table 2: Pathological Results of Nipple Discharge Cytology
Cytological finding of nipple smear
Acellular
Nonspecific
Inflammatory

No.
4
24
66

%
4%
24%
66% *

Neoplastic

Benign

6

6%

Malignant

0

0%

*Inflammatory cells are the most common finding in Cytological smears
Table 3: Correlation between Ultrasound Findings versus Cytopathology Results.
Ultrasound findings

Cytopathology Results
Acellular

Ductal
changes

Duct content

Mild dilation
Moderate dilation
Severe dilation
Normal
Wall thickening
Clear
Turbid
Mass

4/62(6.5%)
0
0
3/21(14.4%)
0
5/53(9%)
0
0

Nonspecific

16/62(26%)
2/13(15%)
0
8/21(38%)
0
13/53(24.5%)
4/22(18%)
0

Inflammatory

38/62(61%)*
9/13(70%)
4/4(100%)
10/21(47.6%)
0
35/53(66.5%)
18/22(82%)
0

Neoplastic
Benign

Malignant

4/62(6.5%)
2/13(15%)
0
0
2/2(100%)
0
0
4/4(100%)

0
0
0
0

*Most patients with nipple discharge had mild ductal dilatation on ultrasound and inflammatory cells on smear cytology
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Table 3 reveals the Ultrasound findings versus the
cytological results: When correlating the ultrasound findings
with smear cytology it was concluded that when ultrasound
showed there was mild ductal dilation and clear ductal content,
the corresponding cytology revealed inflammatory cell
infiltration n 61% and 67% respectively, while nonspecific and
acellular findings were seen in 26% and 7% of mildly dilated
ducts respectively. Ductal hyperplasia was noted in four patients
with mildly dilated ducts which represent 6% of patients with
mild duct dilation.
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Inflammatory cell infiltrations were the main finding in
patient who revealed moderate ductal dilation and turbid content
on ultrasound which represent 70% and 82% respectively as the
condition in patients with severe ductal dilation where
inflammation was seen in all (100%)
When ultrasound report was normal in symptomatic
females, cytology revealed inflammation in about 48%...
In all patients with intraductal mass on ultrasound, their
smear results showed changes in favor of papilloma. As to the
case where there was ductal thickening the cytology showed
evidence of ductal hyperplasia.

Figure 1: Age Distribution of the Study Population

The majority of patients with nipple discharge were in their
third, fourth and fifth decades (22%, 30% and 28%respectively).
Figure 2: Color of the Nipple discharge in the studied population

The Majority of nipple discharge were yellow to green in
color which revealed inflammatory by cytology. All bloody
nipple discharge showed benign cytological changes. No
malignancy was detected.

II. DISCUSSION
Nipple discharge is the third most common complaint of
patients seeking medical attention for breast disease, accounting
for about 5% of all breast symptoms [15].
Spontaneous nipple discharge is a relatively common
manifestation of breast disease. Bilateral nipple discharge
involving multiple lactiferous ducts is usually non-pathological.
www.ijsrp.org
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On the other hand, pathological nipple discharge is typically
spontaneous, unilateral, uniductal and may be serous or bloody.
The value of nipple discharge cytology has long been a subject of
debate. It is usually practiced if patients are having active
discharge at the time of assessment.
The commonest cause of bloody nipple discharge is
intraductal papilloma or an underlying malignancy, usually
ductal carcinoma in-situ. The likelihood of malignancy is greater
in postmenopausal women or those presenting concurrently with
a palpable mass [16, 17].
It has been reported that a benign nipple discharge
cytological diagnosis does not exclude malignancy, and the
false–positive/suspicious rate requires confirmation of a
malignant nipple discharge prior to definitive patient
management [18].
In our study we find that in majority the cause of nipple
discharge is benign ,ranging from inflammatory to nonspecific
findings while the neoplastic is rare cause of nipple discharge
especially when its bloody and this is in agree with literature[7]
Tremendous advances have been made in the management
of breast problems, mainly through advances in diagnostic breast
imaging. High-frequency transducers has significantly enhanced
the contrast and spatial resolution of ultrasound in breast tissue.
The quality of breast US is closely linked to the performance of
the apparatus used for the examination and the talent of the
examiner [5]. Linear, broad-bandwidth transducers with
maximum frequencies of 10-13MHz are required to depict ductal
abnormalities [6].
It has been demonstrated as well that Ultrasonography is not
typically used unless the nipple discharge is accompanied by a
palpable mass or a positive mammographic finding. It may be
useful in presurgical localization if galactography reveals a
dilated duct larger than a few millimeters in width. Nevertheless,
it was shown that modern, high-resolution ultrasonographic
techniques are becoming more sensitive for the visualization of
intraductal changes. [18]
Other investigators displayed that Ultrasonography is
indispensable as a complementary diagnostic tool in the
investigation of breast abnormalities. However, ultrasonography
is not commonly indicated for the evaluation of nipple discharge.
Ultrasonography is an adjunctive tool for breast evaluation when
more specific indications, including an abnormal mammographic
finding or a palpable clinical finding, are present. Technological
advances in high-resolution ultrasonography mean that in the
future this modality may have a role in breast ductal evaluation
[19, 20].
The current study revealed that inflammation was the
leading cause of nipple discharge in the majority of patients in
our study in whom ultrasound either showed mild, moderate or
severe ductal dilation with either clear or turbid content. It is
worthwhile mentioning that when moderate and severe ductal
dilation was noted and when the ducts were echo filled that
indicated inflammation in symptomatic patients. In conditions
where masses were observed within the dilated ducts by US the
cytopathology results revealed intraductal papilloma in all
detected cases.
Sometimes the patient could be aware of nipple discharge
early before gross ductal dilation seen by ultrasound as
demonstrated in this study where the ultrasound was normal in
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12 % of cases which showed inflammatory infiltration by
cytology...
Ultrasound is safe, painless, doesn't entail radiation,
noninvasive and is operator dependent [10]. The detection
capability of ductal problems is high; providing the ability of the
assessment of ductal content, wall thickness and presence or
absence of masses. Within that respect, the results of the present
study are comparable with those demonstrated by earlier reports
(11.12). Our findings support other studies as well in illustrating
that US can predict benignity of lesion [13] and in confirming the
diagnosis of nipple discharge cytology [14].
Our findings on the other hand emphasize what has been
concluded in earlier surveys, conducted in the same breast cancer
center, that highlighted the importance of US and cytology in
diagnosing breast lesions among symptomatic Iraqi patients (21,
22).

III. CONCLUSIONS
Ultrasound is an efficient, safe tool in diagnosing the cause
behind nipple discharge, specifically when operated by
experienced radiologists and high resolution devise and when
accompanied by thorough history, proper clinical examination
and competent cytology results. It is thus recommended as an
initial investigation in any patient presenting with nipple
discharge.
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ﺍﻟﺧﻼﺻــــــﺔ
 ﺍﻟﻔﺤﺺ ﺑﺎﻟﻤﻮﺟﺎﺕ ﻓﻮﻕ ﺍﻟﺼﻮﺗﻴﺔ )ﺍﻟﺴﻮﻧﺎﺭ(ﻳﻌﺘﺒﺮ ﺣﻴﻮﻳﺎ ﻟﻠﺘﺸﺨﻴﺺ، ﺍﻓﺮﺍﺯﺍﺕ ﺍﻟﺤﻠﻤﺔ ﺗﻌﺪ ﻣﺸﻜﻠﺔ ﻭ ﺗﺴﺒﺐ ﻟﻠﻌﺪﻳﺪ ﻣﻦ ﺍﻟﻨﺴﺎء ﺍﻟﻀﻴﻖ ﻭﺍﻟﻘﻠﻖ:ﺍﻟﺧﻠﻔﻳﺔ
.ﻭﻣﻜﻤﻞ ﻓﻲ ﺍﺳﺘﻜﺸﺎﻑ ﺍﻷﺳﺒﺎﺏ ﺍﻟﻤﺆﺩﻳﺔ ﺍﻟﻴﻬﺎ
ﻛﺎﻥ ﺍﻟﻬﺪﻑ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻫﻮ ﺗﻘﻴﻴﻢ ﺩﻭﺭ ﺍﻟﻔﺤﺺ ﺑﺎﻟﻤﻮﺟﺎﺕ ﻓﻮﻕ ﺍﻟﺼﻮﺗﻴﺔ ﻓﻲ ﺗﺸﺨﻴﺺ ﺍﻻﺳﺒﺎﺏ ﺍﻟﻤﺮﺿﻴﺔ ﻓﻲ ﻗﻨﻮﺍﺕ ﺍﻟﺤﻠﻴﺐ ﻟﻠﻤﺮﺿﻰ:ﺍﻟﻣﻘﺩﻣﺔ
.ﺍﻟﻠﻮﺍﺗﻲ ﻳﻌﺎﻧﻴﻦ ﻣﻦ ﺃﻋﺮﺍﺽ ﺇﻓﺮﺍﺯﺍﺕ ﺍﻟﺤﻠﻤﺔ
ﻭ ﺍﺳﺘﻌﺮﺿﻨﺎ ﻧﺘﺎﺋﺞ ﺍﻟﻤﻮﺟﺎﺕ ﻓﻮﻕ، ﻣﺮﻳﻀﺔ ﺷﺨﺼﺼﺖ ﺍﻻﺳﺒﺎﺏ ﺍﻟﻤﺮﺿﻴﺔ ﻟﻼﻓﺮﺍﺯﺍﺕ ﺍﻟﺤﻠﻤﻴﺔ100  ﻫﺬﻩ ﻫﻲ ﺩﺭﺍﺳﺔ ﺭﺟﻌﻴﺔ ﻟـ:ﺍﻟﻤﺮﺿﻰ ﻭﺍﻟﻄﺮﻕ
.ﺍﻟﺼﻮﺗﻴﺔ ﺍﻟﺨﺎﺻﺔ ﺑﻬﻢ ﺭﺑﻄﻬﺎ ﺑﻨﺘﺎﺋﺞ ﺍﻟﻤﺴﺤﺔ ﺍﻟﺤﻠﻤﻴﺔ ﺍﻟﺨﻠﻮﻱ
. ( ٪ 67 )  ( ﻭ ﻣﺤﺘﻮﻯ ﺻﺎﻓﻲ٪ 62 )  ﻭﺃﻅﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﺃﻥ ﺍﻟﻐﺎﻟﺒﻴﺔ ﺍﻟﻌﻈﻤﻰ ﻣﻦ ﺍﻟﻤﺮﺿﻰ ﻛﺎﻥ ﻟﺪﻳﻬﻦ ﺍﺗﺴﺎﻉ ﻣﺘﻮﺳﻂ ﻓﻲ ﺍﻷﻗﻨﻴﺔ:ﺍﻟﻨﺘﺎﺋﺞ
2T

2T

2T

 ﺍﻣﺎ ﺗﻤﺪﺩ، ٪ 66  ﻭ ﻛﺸﻒ ﺗﺤﻠﻴﻞ ﺍﻟﺨﻼﻳﺎ ﺍﻟﺘﻬﺎﺏ ﻓﻲ٪ 97  ﻭﺳﻤﻚ ﺍﻟﺠﺪﺍﺭ ﺍﻋﺘﻴﺎﺩﻱ ﻓﻲ،ﻭﻛﺎﻧﺖ ﺟﻤﻴﻊ ﺍﻟﻘﻨﻮﺍﺕ ﺍﻟﻤﺘﻮﺳﻌﺔ ﺧﻠﻒ ﺍﻟﺤﻠﻤﺔ ﻓﻲ ﺍﻟﻤﻮﻗﻊ

 ﻭﻛﺎﻥ ﻣﺤﺘﻮﻯ ﺍﻷﻗﻨﻴﺔ ﻋﻜﺮ،  ﻣﻦ ﺍﻟﺤﺎﻻﺕ٪ 4  ﻓﻴﻤﺎ ﻛﺎﻥ ﺍﺗﺴﺎﻉ ﺍﻟﺤﺎﺩ ﺍﻟﺬﻱ ﺗﺸﻬﺪﻩ ﺍﻟﻤﻮﺟﺎﺕ ﻓﻮﻕ ﺍﻟﺼﻮﺗﻴﺔ ﻓﻲ٪ 13 ﺍﻷﻗﻨﻴﺔ ﺍﻟﻤﺘﻮﺳﻂ ﺷﻮﻫﺪ ﻓﻲ

.  ﻭﻛﺎﻥ ﺍﻟﺠﺪﺍﺭ ﺳﻤﻴﻚ ﻳﻨﻈﺮ ﻓﻲ ﺍﺛﻨﻴﻦ ﻣﻦ ﺍﻟﻤﺮﺿﻰ، ٪ 28  ﻭ ﻏﻴﺮ ﻣﺤﺪﺩﺓ ﻓﻲ٪ 82  ﻧﺎﺗﺠﺔ ﻋﻦ ﺍﻟﺘﻬﺎﺏ ﻓﻲ٪ 28 ﻓﻲ
. ﺍﻟﻤﻮﺟﺎﺕ ﻓﻮﻕ ﺍﻟﺼﻮﺗﻴﺔ ﻫﻮ ﻓﺤﺺ ﺗﻜﻤﻠﻲ ﺿﺮﻭﺭﻱ ﺗﻘﻴﻴﻢ ﺍﻟﺴﺒﺐ ﺍﻟﻜﺎﻣﻦ ﻭﺭﺍء ﺍﻻﻓﺮﺍﺯﺍﺕ ﺍﻟﺤﻠﻤﻴﺔ:ﺍﻻﺳﺘﻨﺘﺎﺟﺎﺕ
. ﺍﻟﻤﺴﺢ ﺍﻟﺨﻠﻮﻱ ﻟﻼﻓﺮﺍﺯﺍﺕ ﺍﻟﺤﻠﻤﻴﺔ, ﺍﻓﺮﺍﺯﺍﺕ ﺍﻟﺤﻠﻤﻴﺔ, ﺳﻮﻧﺎﺭ ﺍﻟﺜﺪﻱ:ﻣﻔﺘﺎﺡ ﺍﻟﻜﻠﻤﺎﺕ
2T

2T
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