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Abstract

Background: The role of duct excision surgery is not clearly defined in patients with pathological nipple discharge without other
clinical and radiological abnormalities. The primary aim of this systematic review was to determine the malignancy rate in
patients with pathological nipple discharge after duct excision surgery (microdochectomy/major duct excision). The secondary
aims were to determine the recurrence rate of pathological nipple discharge after surgery and to assess breast cancer development
after surgery.

Methods: MEDLINE and Embase were searched from inception to March 2023, using search terms related to ‘nipple discharge’, ‘nipple
fluid’, ‘microdochectomy’, ‘duct excision’, and ‘minimally invasive surgical procedure’. Studies reporting data about women who
underwent duct excision surgery for pathological nipple discharge without clinical and radiological suspicion of breast cancer, as
well as reporting data on women diagnosed with breast cancer after duct excision surgery, were included.

Results: A total of 318 titles were identified, of which nine publications were included in the analysis. This resulted in 1108 patients
with pathological nipple discharge who underwent a duct excision. The weighted mean rate of malignancy after duct excision
surgery was 8.1 per cent (ranging from 2.3 to 13.5 per cent). Three studies described the recurrence rate of pathological nipple
discharge (ranging from 0 to 12 per cent) and two studies reported breast cancer development in the follow-up in a total of three
patients (less than 1 per cent).

Conclusion: The malignancy rate after duct excision surgery for pathological nipple discharge was low in patients with pathological
nipple discharge without radiological and clinical abnormalities and approximately 9 of 10 patients undergo surgery for a benign
cause. Improvement of the diagnostic and therapeutic workup is needed to prevent patients from undergoing (unnecessary)
exploratory surgery.

Introduction examination are needed to confirm diagnoses made with MRI***,
Therefore, MRI is of limited added value to patients with PND.
Another available diagnostic technique is ductoscopy, which has
not yet been widely adopted, despite advances and increasing
interest in recent decades™ ™.

In patients suffering from PND without radiological and clinical

Nipple discharge is a common symptom, reported in 2-5 per cent
of all women and in 8 per cent of women presenting with a breast
complaint’~, When nipple discharge is unilateral, spontaneous,
bloody or serous, and arising from a single duct orifice of the

nipple, it is defined as pathological nipple discharge (PND)*. The
common causes of PND are benign (ductal ectasia and
intraductal papillomas)>®. However, it is also associated with
breast cancer’?.

PND is a clinical diagnosis confirmed through patient history
and physical examination. In patients with confirmed PND,
current guidelines advise further evaluation with mammography
and breast ultrasound to rule out underlying malignancy. These
techniques both have a low sensitivity (22 and 50 per
cent respectively) in detecting malignancy when PND is the only
complaint®®. On the other hand, MRI has a high sensitivity
in detecting malignancy at the cost of low specificity™®.
Furthermore, detecting small lesions with MRI has proven to be
difficult’*?. Hence, surgical excision and histopathological

abnormalities, surgical excision is traditionally required to rule
out malignancy. Two widely adopted techniques of surgical
excision are microdochectomy and major duct excision.
Microdochectomy is the excision of a single duct, and major
duct excision is the removal of all lactiferous ducts under the
nipple. These procedures are performed ‘blindly’ and carry risks.
Adverse cosmetic outcomes, as well as altered lactation and
sensitivity of the nipple, have been reported’"'®'?. Previous
studies reported a malignancy rate of 9.3-37 per cent in patients
suffering from PND, but these studies also included patients
with radiological and/or clinical suspicion (palpable mass) of
malignancy’®?2 Therefore, the malignancy rate of patients
suffering from PND without radiological and clinical suspicion is
not yet accurately represented because the data are sparse and
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studied within small populations. Moreover, the wide range of
malignancy rates in previous studies makes interpretation of
data difficult. A more representative malignancy rate in this
population could be relevant to help better identify patients at
risk and potentially prevent unnecessary exploratory surgery.

Besides its diagnostic value, duct excision surgery is also
thought to have a therapeutic effect on PND complaints.
Currently, there is no overview of the therapeutic effect and the
recurrence rate of PND after surgery. Also, there are a lack of
data about breast cancer development after duct excision
surgery in patients suffering from PND.

The aim of this systematic review was to assess the rate of
malignancy in patients with PND undergoing duct excision
surgery, the recurrence rate of PND after surgery, and the
development of breast carcinoma in the follow-up after surgery
for PND in patients without other clinical or radiological
abnormalities.

Methods

This systematic review was designed and reported according to
the principles of the PRISMA 2020 guidelines for reporting
systematic reviews?>. A checklist is presented in the
Supplementary material. The research was registered in the
International Prospective Register of Systematic Reviews
(PROSPERO 2022 CRD42022306622)*.

Data sources and searches

With the help of an experienced librarian, a broad electronic
search was conducted using index terms and free-text words in
MEDLINE and Embase from inception to March 2023, without
language restrictions. Scopus was used to fine-tune the initial
MEDLINE search. Also, forward citation analyses and backward
bibliographic sampling of included articles were conducted. This
search strategy included terms related to ‘nipple discharge’,
‘nipple  fluid’, ‘microdochectomy’, ‘duct excision’, and
‘minimally invasive surgical procedure’. The full search is
shown in Table S1. Reference lists from eligible articles were also
examined to identify publications. The last search was
conducted on 9 March 2023.

Study selection

Citations from all search results were downloaded and merged
using Rayyan, an online program for systematic reviews®.
According to the predefined inclusion and exclusion criteria, two
authors (S.M. and JJW.M.v.W.) screened titles and abstracts
independently. Then, full-text articles were reviewed for
eligibility independently by the same authors. Disagreements
were settled by consensus or a third author (AJW.) was
consulted for adjudication.

Studies were included that reported data about women with PND
without clinical and radiological suspicion of breast cancer and also
reported data about women who were diagnosed with breast cancer
after duct excision surgery. PND was defined as spontaneous,
single-duct nipple discharge during a non-lactational interval,
persisting for more than 3 months. This review used the definition
of malignancy as described in the included studies.

Imaging criteria were the absence of abnormalities on
radiological examination (lesions suspected of being indicative
of breast cancer) and the use of diagnostic mammography and
ultrasound in the workup of PND, with or without biopsy.

Studies were excluded if they had any of the following
characteristics: abstract-only publications, case reports, case

series, papers from which the full-text was missing or
unavailable, and conference abstracts; insufficient data or
irrelevant research question for this review; studies written in
languages other than English, Dutch, Turkish, German, or
Spanish; use of interventional ductoscopy before intervention;
data from patients with a palpable mass; and studies with a
study population before 1995 because of discordant diagnostic
possibilities compared with the current diagnostic workup.

Data extraction and analysis

The data extraction was performed independently by two authors
(SM. and JW.Mv.W.), using an Excel-based spreadsheet
(Microsoft®). Outcomes reported in any article are summarized
qualitatively in this systematic review. These include
information on publication details, study design, number of
eligible patients in each study, complication rate, follow-up,
recurrence of complaints, and histological analysis. All data
were tabulated and presented as percentages. A modified rating
grade (from 1 to 5) from the Oxford Centre for Evidence-Based
Medicine was used to determine the quality of the evidence®,
Re-excision surgery for malignancy was not noted as a
complication.

Results
Search outcome and study characteristics

The study selection process with reasons for exclusion is
described in Fig. 1. The literature search resulted in 209 articles
in MEDLINE and 109 articles in Embase, giving a total of 318
articles. After removing duplicate publications, 229 titles and
abstracts were screened for eligibility, of which 184 articles were
excluded for not meeting the inclusion criteria. Full-text articles
were reviewed for the 45 studies identified as potentially eligible
by one or both reviewers. Nine articles were selected for
inclusion in the final analysis.

The study characteristics and results are summarized in
Table 1. Of the selected nine studies, six were from Europe, two
were from North America, and one was from Asia. The sample
size of these studies ranged from 33 to 214, resulting in a total of
1108 patients included in this study. The age of patients ranged
from 17 to 88 years (the median age ranged from 47.8 to 56.7
years). The quality rating score for the level of evidence ranged
from 1 to 3.

Histopathological findings

The majority of the lesions at microdochectomy and major duct
excision were benign (ranging from 86.5 to 97.7 per cent).
Reported benign lesions were unspecified benign tissue,
intraductal papilloma, hyperplasia, duct ectasia, atypia,
inflammatory, fibroadenoma, fibrocystic changes, and sclerosing
lesions. Reported malignant lesions were ductal carcinoma in
situ (DCIS), invasive carcinoma, and, in one study, lobular
carcinoma in situ (LCIS). DCIS was the most common malignant
lesion in the study population. Based on the selected studies,
the weighted average rate of malignancy after duct excision
surgery was 8.1 per cent (ranging from 2.3 to 13.5 per cent), as
shown in Fig. 2.

Follow-up, breast cancer development, and
recurrence of pathological nipple discharge
The length of follow-up after duct excision surgery was noted in
three studies (ranging from 0.5 to 13 years) (Table 1). The other
six studies did not report follow-up data. Two of the studies
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Fig. 1 PRISMA flow diagram of literature search and selection of studies

Table 1 Study characteristics and results

Study Country Study design  Quality Sample Pathology: Pathology: Follow-up Follow-up: Recurrence
rating size  benignt (%) malignant (years) breast cancer  of PND (%)
score* (%) development

Cetin and Sikar?’ Turkey Retrospective 3 111 86.5 DCIS: 7.2; - - 0

2020 cohort IC: 6.3
Foulkes et al.”® 2011 UK Prospective 2 194 % DCIS: 4; IC: - - 12
cohort 2
Gui et al.?® 2018 UK Randomized 1 66 92.4 DCIS: 7.6; 3-9 No 3
clinical trial IC: 0
Hahn et al.*° 2009 Germany  Prospective 3 33 93.9 DCIS: 3; IC: 0.5 - -
cohort 3
Lustig et al.** 2019 Canada  Retrospective 3 155 87 DCIS: 10; IC: - - -
cohort 3
Ohlinger et al.*? 2020  Germany Prospective 2 214 94.9 DCIS: 4.6; - - -
cohort IC: 0.5
Richards et al.** 2007 UK Retrospective 3 86 97.7 DCIS: 1.2; - - -
cohort LCIS: 1.1;
IC: 0
Simpson et al.** 2009 Canada  Retrospective 3 65 95.4 DCIS: 3.1; - - -
cohort IC: 1.5
Wong Chung et al.* The Retrospective 3 184 89.2 DCIS: 7.6; 3-13 Yes, in three -
2016 Netherlands  cohort IC: 3.3 patients

*Quality rating score for studies and evidence. 1: Properly randomized clinical trial; systematic review with meta-analysis. 2: Well-designed controlled trial without
randomization; prospective comparative cohort trial. 3: Case-control studies; retrospective cohort study. 4: Case series with or without intervention; cross-sectional
study. 5: Opinion of respected authorities; case reports. Benign tissue, intraductal papilloma, hyperplasia, duct ectasia, atypia, inflammatory, fibroadenoma,
fibrocystic changes, and sclerosing lesions. PND, pathological nipple discharge; DCIS, ductal carcinoma in sity; IC, invasive carcinoma; LCIS, lobular carcinoma in situ;
-, missing data.
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Fig. 2 Malignancy rates after duct excision surgery for pathological nipple discharge in the included studies

The histopathological results of malignancy after duct excision surgery in patients with pathological nipple discharge without radiological and clinical abnormalities
from all included studies. The weighted average rate of malignancy was 8.1 per cent.

reported on the development of breast cancer; Gui et al.>® reported malignancy rate in this review. This difference is attributed to
nobreast cancer development during a follow-up of 3-9 years (zero the presence of a palpable mass and radiological abnormalities
of 66 patients) and Wong Chung et al.>® reported three patients and the chance of finding malignancy upon histopathological
with breast cancer during a follow-up interval of 3-12 years examination® ™,
(three of 184 patients; 1.6 per cent). These three patients had The complications reported after surgery were concordant
primary benign histology after surgery and developed a tumour with previous results”'®'?. According to the authors’ study
in the ipsilateral breast, but at different locations. Those population, duct excision surgery is a safe intervention, with a
malignancies were considered as new and not related to the low complication rate of 1.4 per cent in the total study
initial duct excision surgery®. population. Nevertheless, it is performed under general
Three studies described the recurrence rate of PND (ranging anaesthesia, and re-excision is needed in patients with
from 0 to 12 per cent). Getin et al.*” reported a recurrence rate of histopathological confirmation of malignancy. Therefore, opting
0 per cent; however, the follow-up interval was not reported. for surgical excision should be carefully considered.

. . Nowadays, in the standard workup of PND in women above
Comphcatlons 40 years, mammography and ultrasound are the key diagnostic
Complications were reported in 15 patients of the total study methods to rule out malignancy®. Studies that included
population of 1108 patients (1.4 per cent) after duct excision patients before 1995 were excluded in this review because of
surgery (Table S2): five patients had haematomas, five patients discordant diagnostic possibilities compared with the current
had postoperative surgical site infections, four patients had diagnostic = workup. Therefore, the largest report on
postoperative seromas, and one patient had partial necrosis of microdochectomy for PND, which showed a malignancy rate of
the areola, which healed with conservative treatment. The 23.9 per cent in 915 patients, was excluded because no
complication rate in the included studies ranged from 0 to 9 per ultrasound was performed before microdochectomy’. Studies
cent; three studies did not report complication rates. were also excluded when interventional ductoscopy was

performed before surgical intervention. According to previous
studies, the therapeutic value of ductoscopy makes it possible to

Discussion remove intraductal lesions™°. Also, according to a previous
Here, the role of duct excision surgery in the detection of breast study by the authors, ductoscopy prevented surgery in two of
carcinoma in patients with PND is reported. Breast carcinoma three patients with PND*. These findings would distort the
was found in only 8.1 per cent of patients with PND without results of this review and could lead to a higher malignancy rate
radiological and clinical abnormalities. This means that the due to a preselection bias of the population.

majority of patients underwent surgery for benign lesions in this Furthermore, there was a wide range of ages for the included
study. Thus, improvement of the diagnostic and therapeutic patients. The effect of age is not clear regarding the decision for
workup is needed to prevent patients from undergoing surgical treatment. According to one included study, the median

unnecessary exploratory surgery. Furthermore, recurrence of age of patients with bloodstained discharge due to breast cancer
PND after duct excision surgery was reported in 0-12 per cent of was higher than that of the patients with benign disease.

patients, meaning that excision surgery cures PND complaints Moreover, it has been suggested that a conservative policy could
in more than 88 per cent of patients. Breast cancer development be adopted for women under the age of 40 years*’. According to
was poorly described in the included studies and could not be this review, this statement cannot be supported because of a
appropriately assessed. lack of information about the ages of the included patients. Yet,
Previous studies examining duct excision surgery did not this information could be crucial in the decision for the workup
differentiate between studies reporting cases with or without of patients with PND and needs further evaluation.
clinical abnormalities (palpable mass) and/or radiological The role of surgery in the actual treatment of PND was
abnormalities. These studies with clinical and/or radiological described in just three studies that reported a recurrence rate of
abnormalities reported a relatively high malignancy rate, PND ranging from 0 to 12 per cent” . Gui et al.*® reported a

t5,19—21,36

ranging from 9.3 to 37 per cen , compared with the follow-up interval of 3-9 years; in the other two studies, the
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follow-up interval was not specified. These results show that duct
excision surgery cures PND in more than 88 per cent of patients.
This was in line with other studies; Chang et al.*? reported no
recurrence, and Dillon et al.® reported 9 per cent recurrence of
PND in a median interval of 7 months.

Furthermore, the included studies poorly described breast cancer
development in patients after duct excision surgery. One study
reported no breast cancer development during a follow-up of
3-9 years® and, in one study, three patients developed breast
cancer during a follow-up of 3-12 years®. These three patients
had a tumour in the ipsilateral breast, but at different locations
and after such a time interval that Wong Chung et al.>® considered
these as ‘de novo’ malignancies. Nevertheless, these malignancies
may have developed after a false-negative microdochectomy.
Dillon et al.® reported three patients diagnosed with malignancy at
2, 8, and 9 years after the initial resection. However, it was not
clear if these malignancies were ‘de novo’ or a result of the initial
complaints and operation. More research is needed about breast
cancer development during follow-up after duct excision surgery
to address the efficacy of the procedure and help in decision-
making in the workup of patients with PND.

To prevent patients from undergoing unnecessary surgery, the
focus should be on improving the diagnostic and therapeutic
capabilities for intraductal breast lesions. Nowadays, a
percutaneous core or vacuume-assisted biopsy is performed to
obtain tissue for histopathological examination. However, when
the diagnosis after biopsy remains unclear, or a benign
intraductal lesion such as a papilloma is found and the nipple
discharge persists after biopsy, a duct excision surgery is
recommended. An additional diagnostic and interventional
procedure such as ductoscopy in the workup of PND without
clinical or radiological abnormalities can improve the selection
of patients for surgical procedures, as it is possible to remove
intraductal lesions and treat PND ductoscopically. When no or
histologically proven benign lesions are found during
ductoscopy, surgical procedures such as a (major) duct excision
have, in the authors’ opinion, no additional diagnostic value.

This review has limitations resulting from the quality and scope
of articles identified through the systematic review. There is only a
limited number of studies investigating the development of breast
cancer in patients with PND after duct excision surgery. Also, few
studies describe the therapeutic effect of duct excision surgery
and the recurrence of complaints. Due to the heterogeneous
designs of the included studies and limited data, it was not
possible to perform a meta-analysis, which limited the strength of
the evidence. In addition, in most included articles, the findings on
imaging were not defined using the breast imaging-reporting and
data system (BI-RADS) classification, which is a widely accepted
reporting system for imaging of the breast and applies to
mammography, ultrasound, and MRI. Therefore, papers were only
included when the imaging criteria were not suspicious of breast
cancer and the duct excision surgery was performed because the
nature of the discharge caused concern. The wide range of
radiological abnormalities and differing inclusion criteria for
patients represent limitations. Thus, further prospective research
is required to follow-up patients with PND after duct excision
surgery to generate accurate data about recurrence of PND and
breast cancer development.
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