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Introduction 

Pathologic nipple discharge (PND) is 1 of the 3 most 
common symptoms of breast disease, and its incidence is 3% 
to 8%. Intraductal papilloma has a higher malignant rate 
than another benign breast tumor (1-3). Mammography 
and B-ultrasound are the most common methods for PND 
screening in China, which is cheap and safe. Sometimes, 
magnetic resonance imaging (MRI) and cytological 

analysis of nipple secretion or duct lavage fluid may also be 
performed. Sometimes, if the mammography and B-scan 
ultrasound results are negative, the value of MRI, whose 
high cost cannot be afforded by most Chinese people would 
also be limited. However, the sensitivity of ductography and 
cytological analysis of nipple secretion or duct lavage fluid 
is low for detecting potential lesions (4-8).

Previously, the bloody discharge was supposed to show 
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the papilloma or breast cancer. However, as we started 
using fiberoductoscopy (FDS), papilloma or early stage 
cancer also is found in the cases with a transparent or 
yellow discharge. Also, no consensus has been set up on 
detection methods for PND. FDS is an endoscopic method 
for diagnosing intraductal micro-lesions with PND but 
no lumps, and it enables a visual examination of the duct 
epithelium (7-11). However, researchers are still debating 
the value of FDS. Some studies have proved significant 
correlations between FDS and pathological examination 
findings (12,13), but other studies have observed positive 
correlations for papilloma only (14-16). 

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-738).

Methods

Inclusion criteria: for all patients with pathological nipple 
discharge (PND) during non-lactation period, doctors 
informed them of the operation and risk of ductoscopy. 
FDSs were done to all the patients who agreed to. Patients 
with positive result were given location and surgery. All 
The results were included in this study. PND patients who 
underwent FDS at Chaoyang Hospital, Capital Medical 
University between January 2002 and December 2018 
were included in this study. An in-depth discussion about 
the risks and benefits of the procedure was followed by 
obtaining informed written consent for patients to undergo 
FDS. All patients agreed to follow the study schedule and 
undergo biopsies after FDS. The Ethical Committees 
approved this project of Beijing Chaoyang Hospital. The 
study conformed to the provisions of the Declaration of 
Helsinki (as revised in 2013).

Instrument

A breast duct endoscope (Blade) and a computerized image 
acquisition system were used, and the breast localization 
needles were acquired from Biopsy (USA).

Procedure 

The procedure was performed while the patient was seated. 
After routine disinfection and draping, a 0.45 mm needle 
without a tip was inserted into the duct with discharge 
(Figure 1), 0.2 mL of 0.5% tetracaine was injected for 
topical anesthesia, and a duct dilator was used to dilate the 

duct. Then, the outer cannula and then the endoscope was 
inserted into the duct, and a small amount of air was injected 
to keep the duct open (Figure 1). The endoscope was 
advanced along the duct to the lesion for assessing target 
lesions and endoscope depth while examining the duct 
branches (Figure 1). The shape and location of the target 
duct were recorded. Then, the endoscope was removed, 
and any air and fluid in the duct were removed. The nipple 
was then disinfected, and the patient was instructed not to 
shower for 24 hours. Five skilled physicians performed the 
procedure.

Localization

The endoscope and cannula were advanced to near the 
target lesion under direct visualization. After the depth was 
recorded, the endoscope was withdrawn, but the cannula 
was left in place. A breast localization needle was then 
advanced to the same depth, and the tail and needle were 
pushed to flip open the U-shaped tip of the localization 
needle to secure the target lesion. Subsequently, the tail 
was withdrawn along the duct to the outside of the nipple, 
and then the cannula of the localization needle and the 
cannula of the endoscope were removed. After that, the 
site was covered with sterile gauze. During the operation, 
the cannula of the localization needle was advanced to 
the same depth along the tail, and both the target duct 
and surrounding breast tissue (approximately 2 cm) were 
removed. The U-shaped tip can be observed at the site of 
the elevated lesion in Figure 1.

FDS-based diagnostic classification criteria 

According to the FDS classification criteria developed 
by Professor Hongchuan Jiang (17), non-elevated lesions 
were classified as 1 of 4 types (Figure 2): duct dilation (type 
I, Figure 2C,D), duct inflammation (type II, Figure 2E), 
duct dilatation and inflammation (type III, Figure 2F), 
and intraductal carcinoma (type IV, Figure 2G). Elevated 
lesions were classified as one of the three types: intraductal 
papilloma (type I), intraductal papillomatosis (type II), and 
intraductal carcinoma [type III; ductal carcinoma in situ 
(DCIS) and invasive ductal carcinoma]. 

Pathological diagnosis

After routine iodine and ethanol disinfection and draping, 
the cannula was reinserted into the target duct along the 
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tail. After the cannula position, an incision was made 
following the areola in the proper quadrant. Later, a skin 
incision was made, a flap was separated, and the breast tissue 
was dissected. The target duct was found for the position 
of the localization wire, entirely removed, and then ligated. 
The specimen was sent for pathological examination, and 
the incision site was sutured correctly, followed by the 
application of the local pressuring dressing.

Statistical analysis

SPSS v21.0 was used for statistical analysis. The χ2 test was 
performed to analyze the data, and the kappa concordance 
test was performed to compare the FDS findings and 
pathological diagnosis. P<0.05 was considered statistically 
significant.

Follow up 

Followed up by telephone or outpatient each year, benign 
cases did a regular blood test, breast b-type ultrasound, 
mammography, and the malignant case did tumor, marker 
blood test, chest X-ray, head CT scan, ultrasound for breast 

and abdomen, bone scans to test metastasis and recurrence.

Results

Three thousand six hundred ninety-six patients (4,456 
FDSs) were included in this study. The patients were 
between the ages of 14 and 89, with a mean age of 
40.62±9.81 (median: 40). According to the FDS findings, 
the lesions were classified as elevated or non-elevated, with 
no significant between-group differences in the typical 
characteristics of the patients (P>0.05). However, significant 
between-group differences were observed in the color and 
properties of the discharge (P<0.05), but no significant 
between-group difference was observed in the distribution 
of the lesions (P>0.05) (Table 1).

FDS confirmed 2,816 cases of elevated lesions, including 
1,933 cases of intraductal papilloma, 584 cases of intraductal 
papillomatosis, and 299 cases of intraductal carcinoma 
(Table 2). FDS confirmed 880 cases of non-elevated lesions, 
including 380 cases of duct dilation, 350 cases of duct 
inflammation, 136 cases of duct dilation and inflammation, 
and 14 cases of DCIS.

The pathological examinations confirmed 2,816 cases 

Figure 1 Procedure of FDS. FDS, fiberoductoscopy.
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Figure 2 Pathological specimens and images by FDS. FDS, fiberoductoscopy.

of elevated lesions, including 1,942 cases of intraductal 
papilloma, 578 cases of intraductal papillomatosis, and 
296 cases of intraductal carcinoma. The pathological 
examinations confirmed 880 cases of non-elevated lesions, 
including 379 cases of duct dilatation, 351 cases of duct 
inflammation, 136 cases of duct dilation and inflammation, 
and 14 cases of DCIS.

We compared the FDS and pathological diagnoses and 
found that for elevated intraductal lesions, FDS correctly 
confirmed 97.52%, 90.07%, and 94.31% of the cases of 
intraductal papilloma, intraductal papillomatosis, and 
intraductal carcinoma, respectively (the kappa concordance 
indexes were 0.913, 0.881, and 0.942, respectively; all 
P<0.001). For non-elevated intraductal lesions, FDS 
correctly confirmed 98.95%, 99.43%, 97.79%, and 92.86% 
of the cases of duct dilation, duct inflammation, duct dilation 
and inflammation, and DCIS, respectively (the kappa 
concordance indexes were 0.984, 0.988, 0.974, and 0.927, 
respectively; all P<0.001) (Tables 2,3).

All patients followed up 3 months to 12 years, averaging 
in 53 months, intraductal papilloma recurred in 68 cases, 
relapsed in 84 cases, papillomatosis (multiple papilloma) 
recurred in 30 cases, relapsed in 21 cases, duct dilation 
recurred in 18 cases, relapsed in 22 cases, inflammation 
recurred in 23 cases, relapsed in 12 cases. There were 
241 DCIS in total, of which local recurrence occurred in  
8 cases, distant metastasis was observed in 2 patients, 
and both cases had pulmonary metastasis. Invasive ductal 
carcinoma, 41 cases, recurring in 3 cases and 3 cases 

Table 1 General information and clinical characteristics of FDS 
patients

Item
Elevated lesions 

(n=2,816)
Non-elevated 

lesions (n=880)
t/χ2 P

Age 40.64±9.81 40.58±9.83 0.172 0.863

Age of onset 14–89 17–86 – –

Color of discharge 521.117 <0.001

Colorless 394 320

Yellow 536 353

Red 1,886 207

Properties of the discharge 925.554 <0.001

Serous 648 170

Mucinous 282 502

Bloody 1,886 208

Distributions of the lesions 0.473 0.492

Left 1,391 423

Right 1,425 457

Number of target ducts 1.300 0.254

1 2,235 714

≥2 581 166

FDS, fiberoductoscopy.
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Table 2 FDS and pathological diagnoses of elevated lesions

FDS diagnosis Result
Pathological diagnosis

Total Sensitivity Specificity
Positive 

predictive rate
Kappa concordance 

index
P

Positive Negative

Intraductal 
papilloma (type I)

Positive 1,885 48 1,933 97.06% 94.51% 97.52% 0.913 <0.001

Negative 57 826 883

Total 1,942 874 2,816

Intraductal 
papillomatosis 
(type II)

Positive 526 58 584 91.00% 97.41% 90.07% 0.881 <0.001

Negative 52 2,180 2,232

Total 578 2,238 2,816

Intraductal 
carcinoma (type III)

Positive 282 17 299 95.27% 99.33% 94.31% 0.942 <0.001

Negative 14 2,503

Total 296 2,520

FDS, fiberoductoscopy.

Table 3 FDS and pathological diagnoses of non-elevated lesions

FDS diagnosis Result
Pathological diagnosis

Total Sensitivity Specificity
Positive 

predictive rate
Kappa concordance 

index
P

Positive Negative

Duct dilation 
(type I)

Positive 376 4 380 99.21% 99.20% 98.95% 0.984 <0.001

Negative 3 497 500

Total 379 501 880

Duct 
inflammation 
(type II)

Positive 348 2 350 99.15% 99.62% 99.43% 0.988 <0.001

Negative 3 527 530

Total 351 529 880

Duct 
dilatation and 
inflammation 
(type III)

Positive 133 3 136 97.79% 99.60% 97.79% 0.974 <0.001

Negative 3 741 744

Total 136 744 880

Intraductal 
carcinoma 
(type IV)

Positive 13 1 14 92.86% 99.88% 92.86% 0.927 <0.001

Negative 1 865 866

Total 14 866 880

FDS, fiberoductoscopy.

occurred distant metastasis, 1 for bony, and 2 for pulmonary. 
One case died in this group. Invasive lobular carcinoma 
occurred in 23 cases, recurring 2 cases, and 1 case for 
bony metastasis. Five cases were reported as inflammatory 
breast cancer for 3 cases, 1 case for primary squamous cell 
carcinoma (PSCC), and 1 for primary mammary lymphoma. 
The PSCC case died after surgery for 3 years (Tables 4-7).

 Risk and side effects of FDS includes: infection, failure 
of the operation, creating a false road, subcutaneous 

emphysema and minor pain when operation. 

Discussion

No consensus has been achieved on standard detection 
methods for PND, and researchers are still debating the 
value of FDS. This study included 3,696 patients who 
underwent FDS and were diagnosed with the findings. The 
results showed a high correlation between the FDS and 
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Table 5 Diagnosis by FDS vs. pathologic result of non-elevated lesion

Non-elevated lesion (I) dilation (II) inflammation (III) dilation and inflammation (IV) carcinoma Total

FDS 380 350 136 14 880

Pathological diagnosis – – – 13 13

FDS, fiberoductoscopy.

Table 6 Follow up of benign lesions

Benign Recurrence Relapse Total

Papilloma 68 84 152

Papillomatosis 30 21 51

Dilation 18 22 40

Inflammation 23 12 35

Table 7 Follow up of malignant patients

Malignant 310 
[14+296]

Surgery Treatment Recurrence Metastasis Death

DCIS [14+227] Local extended resection 143; mastectomy 98 Chemo 0; radio 143; endocrine 9 8 2 0

Invasive ductal 
carcinoma [41]

Mastectomy 29; breast-conserving surgery 12 Chemo 38; radio 1; endocrine 29 3 3 1

Invasive lobular 
carcinoma [23]

Mastectomy 15; breast-conserving surgery 8 Chemo 20; radio 0; endocrine 19 2 1 0

Others [5] Mastectomy 4; breast-conserving surgery 1 Chemo 5; radio 0; endocrine 3 0 0 1

Table 4 Diagnosis by FDS vs. pathologic result of elevated lesion 

Elevated lesion (I) papilloma (II) papillomatosis (III) carcinoma Total

FDS 1,933 584 299 2,816

Pathological diagnosis 1,942 578 296 2,816

FDS, fiberoductoscopy. 

pathological diagnoses, suggesting that FDS can diagnose 
intraductal lesions. 

Many methods are available for detecting PND, but they 
all have certain limitations. Earlier studies have shown that 
radiologic imaging, including ductography and MRI, has a 
low sensitivity for detecting PND (5,8,18,19). Researchers 
are still debating the value of cytological analysis of nipple 
secretions. Liu et al. (20) showed that cytological analysis 
performed with ductography somewhat improved the 
results of ductography, but Kooistra et al. (21) found that 

cytological analysis had little value. Some studies found 
there was no value in the cytological analysis of duct lavage 
fluids (22). The detection of serum protein markers or 
methylation in nipple secretions or duct lavage fluid is 
promising (23-28). Enhanced imaging techniques, including 
autofluorescence, may improve diagnostic accuracy (29,30). 

Table 2 includes distinct types of elevated lesions, 
including intraductal papilloma, intraductal papillomatosis, 
and intraductal carcinoma in situ. FDS correctly confirmed 
97.52% of the intraductal papilloma cases, but only 90.07% 
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Figure 3 Classify and management for PND patients by using FDS. PND, pathological nipple discharge; FDS, fiberoductoscopy.

of the intraductal papillomatosis cases. These results may be 
because the endoscope was advanced along the duct during 
FDS. If the top part of the elevated lesion was occluded 
entirely, then it was impossible to advance the endoscope 
across the lesion to observe the duct distal to the occlusion. 
If the top part occluded the central duct or duct bifurcation, 
then it was impossible to examine all the ducts distal to the 
occlusion. The phenomenon explains the FDS diagnosis of 
“papilloma” rather than “papillomatosis.” Here, follow-up 
surgery should be slightly expanded to ensure the resection 
of all elevated lesions.

FDS correctly confirmed 94.31% of the cases of 
intraductal carcinoma, partly because of the prominent, 
easy-to-identify characteristics of the lesions, including (I) 
characteristics of a malignant tumor, including ill-defined 
edges, hard texture, and irregular or lobulated shape; (II) 
susceptibility to bleeding upon contact and breaking easily 
upon contact with the endoscope; (III) duct walls around 
the lesion that exhibit signs of “infiltration,” including 
stiffness and low elasticity; and (IV) a lesion no longer 
confines to a single duct as it progresses, showing “external 
oppression” during FDS. Most of the suspected malignant 
lesions exhibit the first three or all four of the endoscopic 
signs described above, thus providing invaluable visual 
imaging evidence for the diagnosis of T1 or even T0 breast 
cancer with “nipple discharge” as its initial symptom. The 

diagnostic rate of the malignant lesions may have been 
further improved if high-resolution techniques, including 
MRI, were also performed. Reduce missed diagnosis is also 
the direction of our effort. Although MRI cost expensive in 
China, some PND patients should be better to do MRI to 
help diagnose before surgery (31).

Table 3 shows that for the non-elevated lesions, FDS 
correctly confirmed 92.86% of the intraductal carcinoma 
cases. These lesions showed no evident intraductal 
elevation, but the duct walls were inelastic, stiff, prone to 
bleeding, and sometimes “externally oppressed.” These 
characteristics showed malignant lesions. 

Figure 3 shows the standard FDS procedure and process 
for PND patients while setting up unified terms for lesion 
descriptions. The report should include (I) the location 
of the duct with discharge (o’clock); (II) the distance 
between the duct with discharge and the central duct, and 
the number of ducts with discharge; (III) the direction 
and location of the endoscope (o’clock); (IV) the depth of 
the endoscope and the distance between the lesion and 
the nipple; and (V) a description of the duct branches 
starting from the central duct and including intraductal 
fluid retention, a tumor and a description of the tumor (if 
applicable), and the ductal wall. 

FDS aids in setting up and ensuring a standardized 
diagnosis and treatment process for PND patients and 
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prevents unnecessary surgery (32). Standardized imaging 
and reporting systems help physicians with no access to 
FDS for finding the lesion location, reduce surgery, and 
improve the accuracy of lesion resection. For PND patients, 
FDS-aided diagnosis and treatment have practical value. 
First, FDS enables visual description and classification of 
intraductal lesions and supplies a reference for pathological 
examinations. Second, FDS helps locate intraductal 
lesions, thus reducing surgery and aiding pathologists in 
the identification of micro-lesions. Third, FDS improves 
surgical indications for breast disease, ending the need for 
surgery in some patients. 

In order to reduce the loss of follow-up rate in this 
large sample study for a long time, we have two important 
approaches: one is at the first visit of PND patients, we did 
emphasize the importance of follow-up, and the other one 
is Combining online and offline follow-up, using WeChat 
app to remind patients and responsible doctor for follow-up 
regularly.

Conclusions

This study shows the value of FDS for patients with PND. 
Patients with intraductal inflammation or hyperplasia no 
longer need to undergo surgery, and surgery can be reduced 
in patients with benign intraductal lesions. Patients with 
early stage malignant tumors may be diagnosed and treated 
promptly, thus improving the chance of breast-preserving 
radical mastectomy (33,34), helping reduce patient 
discomfort and preserve breast appearance. 
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