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1. INTRODUCTION

, Emel Durmus?

, Figen Oztiirk?

Objective: The purpose of this study was to evaluate the lesion detection rates of imaging
methods by comparing galactography, ultrasonography (US) and contrast enhanced-
magnetic resonance imaging (CE-MRI) findings with pathology results in patients with
pathologic nipple discharge (PND).

Materials and Methods: Fifty-two female patients (age range, 18-79 years; mean age,
49,12 years) with PND were included the study. Radiologic imaging and pathology results
of patients were evaluated retrospectively. The lesion detection rates of galactography, US
and CE-MRI were evaluated. Galactography findings were evaluated according to modified
Galactogram Image Classification System (GICS) and compared with the pathology results.

Results: Galactography was applied in 48 patients. While in 45 (93.8%) of 48 patients
lesion that causes PND was found on galactography. All of the patients had breast US.
In 48 (92.3%) patients, causing lesion was found on US. CE-MRI was performed in 33
of 52 patients, and lesion was found in 30 patients (90.9%). Lesion detection rates of
galactography, US and CE-MRI findings were similar.

Pathology results of 48 patients (92.3%) were benign, and the results of 3 patients
(5.8%) were malignant. The result of 1 patient (2%), there was no lesion on pathologic
examination. The sensitivity of galactography, US and CE-MRI were 93.6%, 92.2% and
90.6%), respectively. In the double and triple combinations of imaging methods regarding
the lesion detection, sensitivity was found as 100%.

There was no significant relationship between modified GICS scores and pathology results.

Conclusion: Galactography, US and CE-MRI have high sensitivity for lesion detection in
patients with PND. When galactography, US and CE-MRI findings are used in double and
triple combinations, lesion detection rates could be increase.

Keywords: Nipple discharge, Breast Magnetic Resonance Imaging, Galactography,
Ultrasonography

Spontaneous ND which is bloody and originating

Nipple discharge (ND) constitutes 7-10% of all
breast symptoms.! ND often results from benign
lesions, however ND can be a symptom of breast
cancers. ND occurs in malignant lesions with a rate
of 2-15% in women and 20% in men.>* All ND ex-
cept the pregnancy and lactation are pathological.
Repetitive and spontaneous discharges are usually
due to benign causes. Intraductal papillomas are

the most common lesions among benign causes.

from single ductus should be investigated as it
may be malignant, especially in patients over 50
years of age.*> Causes of pathological nipple dis-
charge (PND) can include intraductal papillomas,
ductal ectasia, mastitis, fibrocystic diseases, breast
cancer and Paget’s disease. In patients with PND,
imaging methods play an important role after clin-
ical history and physical examination in order to

determine the cause of discharge. Galactography,
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ultrasonography (US) and contrast enhanced mag-
netic resonance imaging (CE-MRI) are widely used

radiologic methods for evaluation of PND.

In this study, we aimed to analyse the lesion detec-
tion rates of imaging methods by comparing galac-
tography, US and CE-MRI findings with pathology
results in patients presenting with PND. We also
evaluated galactography findings according to the
modified Galactogram Image Classification System

(GICS) and compared with the pathology results.

2. MATERIALS and METHODS

This study was approved by Clinical Research Eth-
ics Committee (Decision number: 2020/222) of
our university. Informed consent was waived due

to retrospective nature of the study.

281 cases admitted with PND between January
2011 and February 2020 were analyzed retrospec-
tively. Because of the pathology results of 229 cas-
es could not be obtained, they were excluded from
the study. A total of 52 patients having pathologic
diagnoses and who underwent galactography, US
and CE-MRI were included in the study. All pa-
tients were female. There were maximum twenty

days between imaging methods.

Galactography, US and CE-MRI examinations were
evaluated by two radiologists (S.D. and E.D.) with
13 and 5 years of experience in breast imaging, in
consensus, without being aware of the radiology
and pathology results. The pathology results were
grouped into three groups as benign, malignant

and no lesion detected group.

2.1. Galactography

All galactography images were obtained in routine
cranio-caudal and medio-lateral positions with
Mammomat inspiration (Siemens Healthcare,
Erlangen, Germany) device. In order to perform
manipulation

galactography, spontaneous or

discharge was provided from the ductus during
the examination. In galactography procedure,
special galactography needles with a blunt tip of
27 gauge (G) thickness, which allow entry into
the nipple, were used. For examination, standard
iodized contrast agent (Omnipol, Polifarma
Pharmaceuticals, Istanbul, Turkey) was injected

into the ductus using 5 milliliter injectors.

The ductal system displayed on galactograms was

examined for the following findings:

e Primarily, it was evaluated whether ductus is
enlarged or not. Ductus diameter is less than
3 millimeter (mm) was considered normal,
ductus diameter is equal or greather 3 mm was

considered ductal ectasis.

e The structure of the ductus wall was evaluated

whether it was smooth or irregular in shape.

¢  When the filling defect was observed in the
ductus, the filling defect was evaluated in terms
of size and single or multiple defect. While the
diameter of the defect is less than 2 mm, the
defect was considered as a microdefect, the
diameter of defect is equal or greater than 2

mm, it was accepted as a macrodefect.®

e Complete or partial obstruction of the ductus
and concave or suddenly ended ductus was

determined.

e In the increased density areas, it was
investigated whether there was a distortion of

the ductus.

e It was evaluated whether erosion and
irregularity in the ductus wall and there was a

contrast agent penetration into the lesion.

¢ Finally, the location of the lesions in the ductal
system (main canal, segmental canals or
peripheral [subsegmental or terminal]) and
their location in the breast (retroperiareolar,

central, peripheral) were determined.
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In galactography, the lesion that may cause PND
include intraductal filling defect, ductal ectasia, ir-
regularity or erosion of the ductus wall, was eval-
uated as positive. In addition, after the galacto-
graphic features were determined, a classification
was made according to the Modified GICS reported

by Istomin et al.”

2.2.US

Sonographic evaluation was performed with 6-15
MHz linear matrix array transducer (LOGIQ S7, GE
Healthcare, Korea). Ultrasound examination was
applied in supine position with the arm raised
above the head. Axilla screening was routinely per-
formed before or after breast screening. Cases with
PND were scanned for ductal ectasis, intraductal
lesions, inflammatory diseases, intensive intra-
ductal content, lesions suspected for malignancy
and fibrocystic changes. The cases with the above

mentioned findings were accepted as positive.

2.3. CE-MRI

Breast CE-MRI were performed on a 1.5 Tesla MRI
device (Philips Gyroscan Intera, Best, the Nether-
lands) with a breast coil using the routine breast
CE-MRI protocol of our clinic. The patients were
hospitalized in the prone position so that their
breasts were placed in the coil. As a routine breast
CE-MRI examination protocol, for all patients, T1
and T2 weighted turbo spin echo (TSE), Short tau
inversion recovery (STIR) sequence were taken on
the axial plane, precontrast and dynamic postcon-
trast gradient echo-3 Dimensional (3D) T1-weight-
ed images were taken on the axial plane. According
to the CE-MRI protocol, 0.1-0.2 mmol/kg contrast
agent (Gadovist, Bayer Healthcare, Berlin, Germa-
ny) was used. In the dynamic study, after contrast
injection, T1-weighted 3D THRIVE sequence was
obtained 6 times at 80 second intervals, and the
images were obtained in the axial plane. All MRI
images were analysed in terms of ductal ectasis,

cystic changes, inflammatory lesions, mass or non-

mass type enhanced lesions. In CE-MRI imaging,
imaging findings above mentioned that may cause

PND were considered as positive.

2.4. Statistical analyses

SPSS 23 program was used for statistical analysis.
Normality assumptions of continuous variables,
Skewness and Kurtosis coefficients were investi-
gated by Kolmogorov Smirnov test and Histogram.
In the definition of categorical variables, frequency
(n) and percentage (%) values are given. Independ-
ent samples t test was used to compare normally
distributed continuous variables with two-level
categorical variables, while one-way ANOVA was
used to compare variables with three or more lev-
els. Relationships between categorical variables
were examined by Chi square analysis / Fisher’s
exact and Mc-Nemar tests. Finally, the sensitivity
values were calculated when comparing the find-
ings obtained with the gold standard accepted pa-
thology results. In all analyzes, p<0.05 value was

accepted as the level of significance.

3. RESULTS

A total of 52 patients with PND were included in
the study. The age of the patients varied between
18 and 79 years, and the mean age was 49.12
years. The mean age of the 3 patients who were
malignant as a result of pathology was 54 years,
and the mean age of 48 patients who were benign
was 48.1.

Galactography was not applied in 4 patients (7.7%)
due to the absence of discharge on the day of the
examination. While in 45 (93.8%) of 48 patients
who had galactography, lesion that causes ND was

found, in 3 patients (6.3%), no lesion was detected.

Breast US was made in all of the patients. In 48
(92.3%) patients, lesion that causes ND was found,
however in 4 patients (7.7%) any lesion was not
detected.
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CE-MRI was performed in 33 of 52 patients, and
lesion that causes ND was found in 30 patients
(90.9%), in 3 patients (9.1%) no lesion was
detected (Figure 1).

Pathology results of the patients were presented
in table 1. Pathology results accepted as gold
standard for final diagnosis. Pathology results of
48 patients (92.3%) were benign, and the results
of 3 patients (5.8%) were malignant causes. The
result of 1 patient (2%), there was no lesion on

pathologic examination.

According to modified GICS based on galactography
images; 3 patients (6.25%) were classified as GICS
1, 5 patients (10.4%) were classified as GICS 2,
22 patients (45.8%) were classified as GICS 4A,
15 patients (31.25%) were classified as GICS 4B,
2 patients (4.1%) were classified as GICS 4C, And
finally 1 patient (2.08%) was classified as GICS 5.

In 48 patients who have both galactography and
US examination, it was investigated whether there
was a significant difference between galactography
and US examination to detect the lesion that may
cause ND. In 45 of the 48 patients, galactography
was positive for lesion detection. In 41 (91.1%)
of these 45 patients, lesions were detected with
both galactography and US (Figure 2). In 3 cases
with negative galactography finding, caused lesion
was detected on US. In 2 of these 3 patients, ductal
ectasia and intraductal papilloma were seen on US,
and the other patient had BI-RADS 4 lesion on US. It
was found that there was no statistically significant
difference between the two examinations in terms

of lesion detection (p= 1.00).

In 31 patients who have both CE-MRI and galac-
tography examinations, the difference between
galactography and CE-MRI in terms of lesion de-
tection was analyzed. In 26 (89.7%) of 29 patients

who had lesion on galactography, the lesions were

also detected on CE-MRI. In two patients, lesions
were detected with CE-MRI, whereas lesions could
not be detected on galactography. In the analysis,
there was no statistically significant difference be-
tween the two examinations in terms of lesion de-
tection (p=1.00).

In 33 patients who have both US and CE-MRI ex-
aminations, it was investigated whether there was
a significant difference between US and CE-MRI
in terms of determining the lesion that may cause
ND. 27 (90%) of the 30 patients who had lesion on
US, lesions were also detected on CE-MRI. In 3 pa-
tients lesions were detected with CE-MRI, whereas
no lesions were detected on US. It was found that
there was no statistically significant difference be-

tween lesions detection rate of two tests (p= 1.00).

The
detection was 93.6% when pathology results were

sensitivity of galactography for lesion

accepted as gold standart. Pathology results of 3
patients who have no lesion on galactography
were intraductal papillomatosis and intraductal

papilloma.

When US results were compared with the
pathology results, sensitivity of US for lesion
detection was found 92.2%. Pathology results of
4 patients where there is no lesion on US were
reported as simple intraductal hyperplasia,
fibrocystic changes, intraductal papilloma and

intraductal papillomatosis.

The sensitivity of CE-MRI for lesion detection
was found 90.6%. Pathology results of 3 patients
where there is no lesion detected on CE-MRI were
reported as intraductal papilloma and atypical

intraductal papillomatosis.

In 31 patients who have galactography, US and
CE-MRI examinations, sensitivity was determined

as follows; Cases in which a lesion was detected
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in any of the three examinations were classified
as positive, and cases in which no lesion was
detected in all three examinations were classified
as negative. Sensitivity value was 100% for lesion
detection in patients who have triple radiologic

examinations.

In 33 patients who have both US and CE-MRI
examinations, sensitivity value was 100% for

lesion detection.

In 48 patients who have both galactography and
US examinations, sensitivity value was 100% for

Table 1.
Pathology results of patients

lesion detection.

In 31 patients who have both galactography and
CE-MRI examinations, sensitivity value was 100%

for lesion detection.

[t was investigated whether there is a significant
relationship between pathology results and Modi-
fied GICS score in patients who have galactography
examination. These results were showed in table
2. In the analysis, it was found that there was no
significant relationship between modified GICS
scores and pathology results (p= 0.377).

Pathologic Diagnosis

Patients (n)

Benign

Ductal ectasis

Ductal ectasis and intraductal papilloma
Ductal ectasis and fibrocystic changes

Ductal adenoma

Fibrocystic changes

Fibrocystic changes and intraductal papilloma
Intraductal papillomatosis and fibrocystic changes
Fibrocystic changes and fat necrosis
Intraductal papilloma

Intraductal papillomatosis

Atypical intraductal papilloma

Atypic intraductal papillomatosis

Granulomatous mastitis

Malignant
Invasive papillary carcinoma

Ductal carcinoma in situ

No lesion
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Table 2.
Comparing the Modified GICS scores and pathology results of patients
Pathology results
Ei;iﬁn r?(}/iog)nant No lesion p value
Modified GICS score 0.377
GICS 1 2 (4.5) 1(33.3) 0 (0)
GICS 2 5(11.3) 0 (0) 0 (0)
GICS 4A 21 (47.7) 1(33.3) 0 (0)
GICS 4B 14 (31.8) 0 (0) 1(100)
GICS 4C 2 (4.5) 0 (0) 0 (0)
GICS 5 0 (0) 1(33.3) 0 (0)

GICS: Galactogram Image Classification System

Figure legends

Figure 1.
38-year-old woman with pathologic nipple discharge. Galactography (A) shows dilated ductus and
intraductal filling defect (black arrow) in left breast. Contrast enhanced lesion (white arrow) is seen

on CE-MRI (B) compatible with filling defect on galactography. Pathologic result of this lesion is

intraductal papilloma and severe intraductal hyperplasia.
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17,7 mm

1 E,b mm

Figure 2.

31-year-old woman with pathologic nipple discharge. Galactography images (A,B) shows multiple
dilated ductuses and multiple filling defects in left breast. Ultrasonography image (C) shows dilated
ductuses (white arrowhead) and multiple intraductal solid lesions (black arrows). Pathologic result of

these lesions is intraductal papillomatosis.
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4. DISCUSSION

In this study, the lesion detection rates of imaging
methods in patients with PND were evaluated by
comparing with pathologic results. The sensitivity
ofgalactography, USand CE-MRIforlesiondetection
were 93.6%, 92.2%, and 90.6%, respectively. There
was no statistically significant difference between
lesions detection rate of two tests in patients
with double radiological examinations. When
galactography, US and CE-MRI findings are used in
double and triple combinations, lesion detection
rates were increase. Sensitivity value was 100%
for lesion detection in patients who have double

and triple radiologic examinations.

ND that is seen at an older age is mostly caused
by malignancy.? Berna-Serna et al. reported that
solitary intraductal papilloma and intraductal
papillomatosis were generally found in young
women (<50 years).® In their study, the result of
pathology was reported as carcinoma in 3 patients
aged 50 years. In this study, there are 3 patients
with pathological malignancy and the average
age is 54. The average age of 48 patients whose
pathology was benign was calculated as 48.1. The

findings are consistent with the literature.

According to the our pathology results, ND
was observed to occur more frequently due to
benign lesions and this situation was found to
be compatible with the literature. In the study
reported by Zaky et al., benign lesions (74.2%)
were more likely to cause PND.° The high risk
lesion and malignancy rate was determined as
25.8%. In a study by Paula et al. the most common
causes were benign lesions such as ductal ectasis
in 6-59% and papilloma in 35-56%.1° They stated
that the underlying malignancy risk ranged from
5 to 23%. In this study, the pathology results of
48 patients (92.3%) were benign causes, and the

results of 3 patients (5.8%) were malignant causes.

In the study of Jung et al, it was stated that
galactography was superior than US to detect
intraductal lesion.!! In the study of Chung et al.
the US could detect all 15 lesions (8 papillary and
7 malignancies), while galactography could not
detect 3 of 15 lesions.' They thought that US was
superior to detect lesions. Hild et al. compared
US and galactography in 35 cases to detect any
ductus-related pathology.”* While US findings
were positive in 26 cases (74%), galactographic
findings were found positive in 19 (54%) cases.
In this study, lesions were detected on US
examination in 41 (91.1%) of 45 cases in whom
lesions were detected on galactography. In 3 cases
in which no lesion was detected on galactography,
caused lesion was detected in US. There was no
statistically difference between the two imaging

methods in terms of lesion detection.

In a study by Hirose et al., it was stated that CE-
MRI is superior than galactography to detect
lesions.!* Manganaro et al. investigated the
difference between galactography and CE-MRI
examinations to detect benign and malignant
lesions.'® It has been stated that CE-MRI is superior
than galactography in terms of both detection and
classification lesions as benign or malignant. In
this study, lesions of 26 of 29 patients in whom
lesions were detected on galactography were also
detected on CE-MRI. In 2 patients whose lesion was
not detected on galactography, causative lesion
was detected on MRI. No statistically significant
difference was detected between the two imaging

methods in terms of lesion detection.

In a study by Yilmaz et al,, it is stated that CE-MRI is
superior than US to detect lesions that cause ND.®
In this study, lesions were detected on CE-MRI in
27 (90%) of 30 cases with lesions detected on US.
Lesions were detected on CE-MRI in 3 patients
whose lesion was not detected on US. The results of

US and CE-MRI methods were statistically similar.
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Ohlinger et al. evaluated the relationship between
the detection of any lesions that may cause ND
on galactography and the detection of benign or
malignant lesions as a result of pathology, and
the sensitivity of the galactography was indicated
as 81% and specificity as 44,4%.'7 In a few other
studiesintheliterature,itwasstated thatsensitivity
varies between 50-94%, while specificity varies
between 41-64%.'%2! In this study, the sensitivity

was 93% and compatible with the literature.

Therearedifferentvaluesintheliteratureregarding
to lesion detection of US. In the study conducted by
Ohlinger et al., sensitivity and specificity of US in
terms of lesion detection were 82.9% and 17.9%."’
In the study of Grunwald et al., sensitivity was
67.3% and specificity was 61.5%.2 In the study
of Adepoju et al., sensitivity and specificity were
reported as 36% and 68%, respectively.”® In the
study of Vargas et al, sensitivity and specificity
were stated as 26% and 97%, respectively.” In this
study, the sensitivity was determined as 92.2%,
this value was higher than reported sensitivity

values.

Ohlinger et al. reported that sensitivity and
specificity of CE-MRI were has a lesion 82.5% and
11.8%, respectively in terms of lesion detection.!’
Nakahara et al. and Ishikawa et al. reported that
sensitivity and specificity were 75%.2*?> Liberman
et al. stated in their study that sensitivity was 86-
100% and specificity was 39-97%.2° In this study,
sensitivity was determined as 90.6%. Sensitivity of

the study was compatible with the literature.

According to our knowledge, no study has been
found in the literature that galactography, US and
CE-MRI were used together for lesion detection. In
the study of Blum et al., when US and galactography
were used together, the sensitivity was 91% and
the specificity was 17%.?” In this study, when three

imaging methods used together, the sensitivity was

calculated 100%. The use of different evaluation
criteria on galactography, US, and CE-MRI increases
the sensitivity. While galactography shows changes
in the duct, it can also detect microcalcifications
and differences in breast density. The disadvantage
of galactography is that it sometimes cannot
determine clearly whether the lesion is inside
or outside of the duct. Galactography has been
evaluated as useful for determining irregularities
and possible fibrotic changes in the ductus wall. US
allows evaluation of both breast parenchyma and
dilated ductal structures. CE-MRI has capability of
show both morphologic evaluation and contrast

enhancement features of breast tissue and lesions

Galactography imaging findings such as ductal
stenosis, ductus wall irregularity, sudden ductal
interruption, periductal contrast extravasation,
sacculation, intraductal irregular shaped filling
defects, and ductal distortion may suggestive
for malignancy.®?®3°. Berna-Serna et al. reported
that the pathology results of patients classified
as GICS 5 were compatible with carcinoma and
galactography may be useful in distinguishing
benign-malignant lesions.® In the same study,
most of GICS 3 lesions were intraductal papilloma,
and GICS 4 lesions were papillomatosis. Istomin
et al. reported that the pathology results of some
patients in GICS 4B and 5 categories were benign,
and DCIS was detected in a patient classified
as GICS 1.7 In our study, 3 patients reported as
malignant were classified in GICS 1, GICS 4A, and
GICS 5 categories. The diagnostic accuracy of
modified GICS could not be fully evaluated because

number of malignant lesions (n=3) was small.

There were some limitations in this study. Firstly,
the study was a retrospective study and the
study’s power was reduced due to small sample
size. Secondly, the specificity assessments of
galactography, US, and CE-MRI individually and

combinations of them could not be calculated due
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to the absence of lesions in 1 patient on pathology
while imaging methods show lesion. The other
limitations was that interobserver variability was

not studied.

5. CONCLUSION

Galactography, US and CE-MRI have high sensitivity
for lesion detection in patients with PND. When
galactography, US and CE-MRI findings are used in
double and triple combinations, lesion detection

rates could be increase.
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