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ABSTRACT 

 

Introduction: Nipple discharge is the third most common complaint of the breast diseases following the breast mass and the 

breast pain. The majority of the lesions causing pathological nipple discharge (PND) consist of non-palpable breast lesions 

(NPBLs). When non-operative diagnostic tools are inadequate to distinguish the diagnosis, the pathological duct should be 

removed to obtain definitive diagnosis. In this study, we aimed to present the results of radioguided surgery for NPBLs in 

patients with PND.  

Methods: Patients with PND who underwent radioguided occult lesion localization (ROLL) and excision in our tertiary care 

referral center were included in this study. Patients were evaluated in detail for age, gender, clinical data, radiological data, 

marking procedure, surgical results, pathological results, complication rates, local recurrence rates and follow-up period.  

Results: A total of 66 patients (98.5%) were able to successfully localize the lesion with ROLL. Lesions were marked with 

ultrasonography (USG) in 81.8% patients (n=54), while the rate of marking with mammography (MMG) was 18.2% (n=12). 

The mean time duration of preoperative marking was 14±4.3 minutes. The mean operation time was determined as 35 ± 12 

minutes. Malignancy was detected in 19.7% of the patients (n=13).  Surgical margin negativity was achieved in 92.3% (n=12) 

of patients with malignancy. No local recurrence was detected during the follow-up period (median 62(12-116) months). 

Conclusion: In our study, it has been shown that radioguided occult lesion localization and excision can be easily performed 

technically for non-palpable breast lesions in patients with pathological nipple discharge and provides sufficient safe surgical 

margins with acceptable cosmetic results. 
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INTRODUCTION 

Nipple discharge is the third most common complaint 

of the breast diseases following the breast mass and 

the breast pain, and it constitutes 5-10% of the 

admissions [1-3]. Although the cause of nipple 

discharge is often benign pathologies, about 20-28% 

of the cases may be associated with breast cancer. 

Pathological nipple discharge (PND) is defined as 

spontaneous and unilateral discharge from a single 

ductus, and it mostly has serous, seroanginous or 

bloody appearance [1, 3, 4]. During accurate 

evaluation of the patients with PND; the patients are 

initially evaluated with anamnesis and physical 

examination. Further investigations are obtained with 

radiological methods such as ultrasonography (USG), 

mammography (MMG), magnetic resonance imaging 

(MRI), ductography and ductoscopy [2, 5]. MMG and 

USG are the standard imaging methods that are used 

in the evaluation for eligible patients presenting with 

breast complaints. However, standard imaging 

methods may be inadequate to distinguish the 

diagnosis. MRI is a radiological method with high 

sensitivity and specificity that is used in patients 

whose breast lesions cannot be detected by the 

standard diagnostic methods [5]. The use of 

galactography and ductoscopy is limited; they are 

available only in a few centers.  

The primary tools for the diagnosis of non-palpable 

breast lesions (NPBLs) are image-guided fine needle 

aspiration biopsy (FNAB), tru-cut biopsy and 

vacuum-assisted biopsy (VAB) [6]. However, it is 

difficult to perform these biopsies for intraductal 

pathologies. Additionally, cytological examination of 

the nipple discharge usually remains inconclusive. 

Therefore, it may be necessary to excise the central 

part of the retroareolar region or the involved ductus 

in order to diagnose the high cancer risk lesions in 

patients with PND. Blind surgery without marking for 

NPBLs is never recommended. It is very important to 

be able to localize and remove the involved ductus for 

intraductal pathologies, and to perform a more limited 

surgery in order to obtain good cosmetic results. In this 

context, minimally invasive methods such as 

ductoscopy-guided isolated canal excision can be used 

in a limited number of centers [7]. However, such 

minimal invasive methods have been shown to be 

ineffective in cases with malignancy.  

Wire-guided localization (WGL), skin marking, 

injection of blue dye or carbon, intraoperative 

ultrasound techniques, and more recently and 

commonly used radioguided occult lesion localization 

(ROLL) methods are the methods for localization of 

NPBLs [8-10]. In many centers, the most preferred 

method for the localization of such lesions is WGL. 

However, there are considerably technical difficulties 

in WGL, such as localization problems in patients with 

dense breasts. Additionally, the possibility of wire 

displacement, the patient's discomfort and the 

presence of complications related to the procedure, 

such as pneumothorax, are factors that adversely affect 

the choice of WGL [8, 9, 11]. Another problem in the 

WGL procedure is that intraductal pathologies are 

usually close to the nipple and the wire causes patient 

discomfort. Alternatively, the ROLL technique 

described in 1997 is frequently used. We are working 

together with nuclear medicine and radiology and our 

center is dealing with highly voluminous breast cancer 

and breast diseases. In this context, we have been 

using the ROLL technique for the excision of NPBLs 

for 15 years.  

In this study, we aimed to present the results of 

radioguided surgery for NPBLs in patients with PND. 

 

METHODS 

This retrospective study was approved by the Human 

Ethics Committee of the Mersin University (protocol 

number: 2020/518). Patients with PND who 

underwent ROLL and excision for the NPBLs in 

Mersin University, General Surgery Department 

between January 1, 2009 and January 1, 2019 were 

included in this study. Since data of 102 patients with 

NPBLs and PND were investigated, patients with 

proven malignancy (n=5), patients with cytology of 

nipple discharge demonstrating atypical and 

malignant cells (n=5), patients with insufficient data 

(n=3), patients with non-operative follow-up (n=22) 

were excluded from the study. Of 67 surgical patients 

were included in this study (Figure 1).  

 

 

 

 

 

 

 

 

 

 

Fig 1. Study flowchart 
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Table 1: Diagnostic imaging results of the patients, n=66.  

 

BIRADS category USG (n=66) MRI (n=66) MMG (n=47) 

0 14 1 9 

1 2 2 3 

2 4 2 6 

3 4 5 7 

4 40 45 19 

5 2 11 3 

(BIRADS: Breast Imaging Reporting and Data System, USG: Ultrasonography, MRI: Magnetic resonance imaging, MMG: Mammography) 

 

Serous, seroanginous or bloody discharge from the 

single ductus spontaneously and unilaterally were 

considered as PND. The patients were evaluated in 

terms of presence of endocrine disease (blood 

prolactin level and TSH level), drug usage status and 

presence of comorbidity. All patients with PND were 

evaluated by breast USG and MRI as diagnostic tools. 

Radiological breast assessment with MMG was 

performed in patients over 40 years of age. Radiologic 

reports of the patients were classified according to the 

Breast Imaging Reporting and Data System 

(BIRADS) category (Table 1). Routine cytological 

examination from nipple discharge was performed. 

Patients with endocrine disease and iatrogenic causes 

related to nipple discharge were excluded from the 

study. As a result of the evaluation, trucut biopsy was 

performed for patients with suspected malignancy 

(BIRADS 4 or 5).  

Radionuclide-labeled colloid (Tc-99m Nanocolloid, at 

a maximum dose of 1 mCi) was prepared by Nuclear 

Medicine Department. The radionuclide was injected 

intratumorally one hour before the surgical excision. 

USG-guided radionuclide agent injection was 

performed. After lesions detected by USG were 

localized with a linear transducer, the Tc99m 

pertechnetate-labeled nanocolloid was injected into 

the lesion which was verified by USG imaging just 

after the injection, peritumöral deposition was 

observed in all patients. Similarly, the lesions detected 

in MMG were marked by the radiologist using the 

stereotactic marking tools attached to the 

mammography device. After the localization of the 

lesion, colloid substance prepared by a nuclear 

medicine technician was injected into the lesion.  

Breast conserving surgery (BCS) was performed by 

the same surgeon (AD) under general anesthesia. 

Before the anesthesia induction the highest activity 

area on the breast was found with the gamma probe 

(Europrobe, Eurorad, Sevres, FRANCE), and the skin 

marking was applied for breast lesion. The point with 

the most signal was defined as hot spot. The skin and 

subcutaneous tissue were incised through an incision 

parallel to the areola on this area. During dissection, 

the area with the loudest audio signal and numerical 

signal on the breast lesion was determined using a 

gamma probe. Counting was confirmed as a hot spot 

and this point was marked with suture as anterior 

surface of the specimen. The excision was completed 

by removing the marked area based on the audio signal 

and numerical signal of the gamma probe. It was 

confirmed that the marked area was completely 

removed by checking the surgical space with a gamma 

probe and no numeric count or audible warnings were 

received. Surgical margins were determined by 

placing sutures. Two metal clips were also placed at 

the base of the surgical field and four metal clips were 

applied for all four dimensions to guide further 

evaluation. The lesions detected by MMG such as 

microcalcifications were evaluated with specimen 

graphy whether all of the lesions were completely 

removed. The operation was completed after 

confirming that the entire lesion was removed. 

Sentinel node and occult lesion localization (SNOLL) 

was not performed simultaneously in any case. The 

lesions detected by USG were sent directly to the 

pathology laboratory. Frozen section was not preferred 

routinely. All surgical specimens were evaluated in 

paraffin embedded hematoxylin and eosin staining. 

Surgical margin status was evaluated according to 

pathology of the lesion. When the surgical margin was 

closer than 2 mm, the surgical margin was considered 

as closer or positive based on the pathology of the 

lesion. The weight and the volume of the specimen, 

the diagnosis of the lesion and the distance to the 

surgical margins were recorded. Patients were 

evaluated in detail for age, gender, clinical data, 

radiological data, preoperative marking, surgical 

results, pathological results, complication rates, local 

recurrence rates and follow-up period. Data were 

summarized as mean±standard deviation, numbers 

(n), percent (%), median (minimum and maximum). 

  

RESULTS 

In this study, surgical excision was performed in 67 

patients with NPBL and PND, 65 of whom were 

females. The lesion could not be localized due to the 

spread of the radionuclide agent to the wide area in one 

female patient. A total of 66 patients (98.5%) were 

able to successfully localize the lesion with ROLL, 

and evaluated in detail (Figure 1).  
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All women patients were non-pregnant and non-

lactating. The median age of the patients that 

underwent excision with ROLL was 48.1 (38–60) 

years. All patients had spontaneous and unilateral 

PND, and 62% of the patients (n=41) had bloody 

discharge. In the cytological analysis of nipple 

discharge, patients without atypical cells and 

malignant cells were included in the study. All patients 

evaluated with USG (n=66) and MRI (n=66), while 

71.2% (n=47) of the patients were evaluated with 

MMG. BIRADS 4-5 category rates of the patients 

according to USG, MMG and MRI reports were 

63.7% (n=42), 46.8% (n=22) and 84.8% (n=56), 

respectively (Table 1). Microcalcification was 

detected in 28.8% (n=19) of the patients. 

Lesions were marked with USG in 81.8% patients 

(n=54), while the rate of marking with MMG was 

18.2% (n=12). The mean time duration of preoperative 

marking was 14 ± 4.3 minutes. The mean operation 

time was determined as 35 ± 12 minutes. Since the 

lesion was highly suspicious in terms of malignancy, 

the surgical margin was confirmed with frozen in 

16.7% of the patients (n=11). The removal of the 

microcalcification sites was confirmed by specimen 

graphies in 28.8% of the patients (n=19). 

The median size of surgical specimen was 14 mm (8-

48 mm). While apocrine metaplasia (n=17), fluoride 

type hyperplasia (n=15), sclerosing adenosis (n=15), 

fibrocystic change (n=11), ductal carcinoma in situ 

(DCIS) (n=9, 13.6%), fibroadenoma (n=7), invasive 

ductal carcinoma (n=4, 6%), atypical ductal 

hyperplasia (usual type) (n=3), radial scar (n=3), 

periductal mastitis (n=3), atypical lobular hyperplasia 

(n=1) were diagnosed in histopathological assessment, 

more than one pathologic diagnosis was obtained in 

some patients (Table 2). 

 

Table 2: Final pathologic results (n=88) of the patients (n=66). 
(More than one pathologic diagnoses were obtained in some cases). 

 

Pathologic results n=66 (%100) 

Invasive ductal carcinoma 4 (6) 

Ductal carcinoma in situ (DCIS) 9 (13.6) 

Atypical ductal hyperplasia (usual type) 3 (4.5) 

Atypical lobular hyperplasia 1(1.5) 

Radial scar 3 (4.5) 

Periductal mastitis 3 (4.5) 

Fluoride type hyperplasia 15 (22.7) 

Sclerosing adenosis 15 (22.7) 

Apocrine metaplasia 17 (25.8) 

Fibrocystic change 11 (16.7) 

Fibroadenoma 7 (10.6) 

Surgical margin positivity (+) was detected in only one 

patient diagnosed with DCIS, and reoperation was 

performed. The surgical margin was found closer than 

1 mm in another patient diagnosed with invasive 

carcinoma, only sentinel lymph node biopsy (SLNB) 

was performed in a second session without additional 

surgical procedure for the breast. As a result, two 

patients had closer than 1 mm surgical margin, one of 

them required reoperation. Wound dehiscence was 

observed in three patients (4.5%), healing was 

completed with secondary intention (n=2) and tertiary 

closure (n=1). Major complications were not seen in 

any of the study group patients. Median follow-up 

period was 62 (12-116) months. During the follow-up 

period, four patients (6.1%) had mild skin retraction. 

However, no patient needed additional surgery for 

recurrence or cosmetic reasons. 

 

DISCUSSION 

In this study, NPBLs were successfully localized 

(98.5%) via ROLL technique in patients with PND. 

Malignancy was detected in 19.7% of the patients 

(n=13).  Although, two patients had closer than 1 mm 

surgical margin, lesion continuity at the surgical 

margin was not reported in any patient. Additionally, 

surgical margin negativity was achieved in 92.3% 

(n=12) of patients with malignancy.  

Diameters of intraductal lesions causing PND are 

usually expressed in subcentimeters. For this reason, 

the lesions may usually present as NPBLs without any 

findings in physical examination and imaging. The 

sensitivity (0-51.7%) and specificity (0-96.3%) of 

MMG, USG, ductography and smear cytology are low 

[12]. In addition, false negativity and false positivity 

rates are also high. The most preferred methods for the 

diagnosis of NPBLs are imaging-guided FNAB, tru-

cut biopsy and VAB [6]. However, the application of 

these techniques is limited in intraductal pathologies. 

In such cases, surgical excision of the involved ductus 

is necessary to exclude the malignancy as a definitive 

diagnosis, and different localization methods have 

been introduced for NPBLs [13]. The disadvantages of 

each method have led to the research of new methods. 

The standard method used for the localization and 

excision of such lesions is WGL. However, various 

complications of WGL have been experienced. New 

methods have been developed in recent years with the 

application of nuclear medicine methods in the 

surgical fields. Marking and resection of NPBLs with 

the ROLL technique is one of these new methods [8, 

14]. ROLL provides fast, simple and accurate 

localization of the NPBLs [15]. Most of the PND-

related lesions are close to the nipple, and WGL can 

cause discomfort due to the localization. In addition, 

performing WGL before the day of surgery can be 

uncomfortable for the patient. There is insufficient 

data in the literature regarding the marking of patients 
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with PND and NPBL. In this study, we performed 

radioguided surgery for our patients. We successfully 

localized 98.5% of the NPBLs in patients with PND. 

Even PND is accompanied by mass, the malignancy 

rate increases up to 30%. In our study, malignancy was 

detected in 19.7% of the patients who underwent 

ROLL due to PND. The absence of tumor at the 

surgical margin, the reasonable distance of the tumor 

from the surgical margin and low re-excision rates are 

the criteria used to evaluate the success of surgery for 

NPBLs particularly in malignant lesions. There are 

studies reporting that the rate of reexcision is lower in 

patients who underwent excision with the ROLL 

technique [10, 16, 17]. The reexcision rate in our 

patients is 1.5%. The reexcision rate varies according 

to the surgical technique. Another way to reduce the 

need for reexcision is to confirm surgical margin 

assessment with frozen section. However, it may not 

be reasonable and possible to use frozen section for 

surgical margin assessment in all cases, it may be used 

only in patients with high risk of malignancy. When 

the reexcision is not performed in the same session, 

both the reexcision procedure and sentinel lymph node 

biopsy (SLNB) can be performed together in the next 

surgery. In the sentinel node and occult lesion 

localization (SNOLL) technique, removal of the mass 

from the breast and SLNB can be employed 

simultaneously [18]. However, since patients 

diagnosed with cancer were not included in this study, 

SNOLL technique was not performed for any patient. 

One of the important expectations of the patients after 

breast surgery is to obtain a good cosmetic result. The 

amount of the removed tissue during BCS is important 

for better cosmetic results. The lesion should be 

removed in sufficient volume with oncological 

principles through an appropriate incision. It is 

especially necessary for nipple area related surgeries. 

It is possible to remove less tissue in excisions with 

ROLL compared to WGL [10, 19]. ROLL technique 

has been carried out regularly and intensively in our 

clinic for about fifteen years and is also included in our 

residency training program. In this context, it has 

become a technique that the residents can easily 

perform. Complications associated with WGL 

technique, such as pneumothorax and migration of the 

wire, have been reported. No major complications 

were detected in our study other than seroma and 

wound separation. ROLL technique can be performed 

more feasible than WGL, but it is essential to follow 

some principles. Before anesthesia induction, it is 

important to control and mark the boundaries of the 

area with the gamma probe on the breast skin. 

Although we have experienced spreading of the 

substance in one patient, we successfully localized the 

lesion with ROLL technique in 98.5% of the patients.  

The patient whose localization of the lesion with 

ROLL failed was excluded from the study. In rare 

cases of ROLL failure for localization of the mass, 

postponing the surgery or other alternative methods 

should be planned. Projection of the lesion was 

marked on the skin with USG in that patient, and the 

lesion was excised. The specimen was evaluated with 

frozen section to enable safe surgical margins. For 

surgical success, the surgical margin should be at a 

certain distance from the tumor. The safety distance of 

surgical margin is 2 mm for DCIS, and the absence of 

tumour cells at the surgical margin is considered 

sufficient for invasive cancer cases [20, 21]. 

Therefore, less surgery is preferable in invasive 

carcinomas. In our study, only one patient had surgical 

margin positivity. Therefore, subsequently re-excision 

surgery was performed and safe surgical borders were 

obtained for that patient. In our study, one of the 

patients diagnosed with invasive carcinoma had close 

surgical margin. However, due to the lack of ink 

staining at the surgical margin, no further surgical 

procedure was performed for the breast. While the rate 

of patients requiring reexcision and surgical margin 

positivity was 1.5% (n=1) among all patients (n=66), 

this rate was 7.1% among patients with malignancy 

(n=13). 

 

CONCLUSION 

The final decision is always obtained by 

histopathological assessment to distinguish the 

diagnosis as benign or malignant in breast pathologies. 

The majority of the lesions causing PND consist of 

NPBLs and the pathological duct should be removed 

for definitive diagnosis. In surgical planning, it is 

important to localize the NPBLs accurately before 

surgery and remove the lesion with sufficient surgical 

margin. It is also important to avoid unnecessarily 

excision of surrounding healthy breast tissue since the 

lesion may be benign. In our study, it has been shown 

that ROLL and excision can be easily performed 

technically for NPBL in patients with PND and 

provides sufficient safe surgical margins with 

acceptable cosmetic results. 
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