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INTRODUCTION
Minimally invasive surgery has become the main-

stream of breast cancer surgeries, and surgical innovations 
of nipple-sparing mastectomy (NSM) such as endoscopic-

assisted NSM (E-NSM)1–4 or robotic NSM (R-NSM)5–7 are 
increasingly applied in the surgical treatment of breast 
cancer.

Conventional 2-dimensional (2D) E-NSM was per-
formed with 2 separate incisions over the axilla and peri-
areolar regions.1,3,8,9 New technique modifications of 
E-NSM focused on single axillary incision,2,4,10 which could 
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Summary: The preliminary experience and results of an innovative surgical tech-
nique that incorporated a single-port and 3-dimensional (3D) videoscope system 
for endoscopic nipple-sparing mastectomy (E-NSM) were reported. The medical 
records of patients who underwent single-port 3D E-NSM for breast cancer dur-
ing the period of August 2018 to October 2018 in a single institution were col-
lected prospectively and analyzed. Patients’ reported cosmetic outcome results 
were also obtained. During the study period, 11 patients received 15 procedures 
of single-port 3D E-NSM. The mean operation time for single-port 3D E-NSM and 
immediate prosthesis breast reconstruction was 181.8 ± 32.4 minutes. The mean 
blood loss was 38.3 ± 45.3 ml (15–60). In the postoperative morbidity evaluation, 
1 patient (6.7%) had delayed axillary wound healing and 2 (13.4%) had tran-
sient nipple ischemia, but there were no cases of total nipple areolar complex 
necrosis and implant loss observed. In addition, there were no cases with margin 
involvement or locoregional recurrence during the follow-up period. In patient-
reported cosmetic outcomes, high (93.3%) satisfaction rates were observed in 
terms of postoperative scar appearance, location, and length. All patients who 
had received 3D E-NSM and immediate prosthesis breast reconstruction report-
ed that they would choose the same operation again if given the chance to do 
so. From our preliminary experience, single-port 3D E-NSM is a feasible and 
safe procedure with good cosmetic results. Hence, this technique could be a 
promising new technique for patients with breast cancer indicated for nipple-
sparing mastectomy. (Plast Reconstr Surg Glob Open 2019;7:e2367; doi: 10.1097/
GOX.0000000000002367; Published online 19 August 2019.)
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be performed with retraction-type endoscopic instru-
ments4 or with a single-port and insufflation system.2 The 
inconsistent and suboptimal optical window achieved by 
2D endoscopic camera and limited internal mobility with 
rigid endoscopic instruments resulted in a potentially dif-
ficult operation and thereby limited its widespread use.8,11

Three-dimensional (3D) imaging had been shown to 
enhance depth perception and thereby facilitate endo-
scopic or laparoscopic operations.12,13 In this study, we 
reported the technique, preliminary experience, and 
clinical outcome of single-port 3D E-NSM in the manage-
ment of breast cancer. Indications for single-port 3D E-
NSM were early breast cancer, tumor size of less than 5 cm 
with no evidence of multiple lymph node metastases, and 
skin or chest wall invasion. Women with large (breast cup 
size larger than E or breast mastectomy weight >600 g) and 
ptotic breasts are not good candidates for single-port 3D 
E-NSM and immediate prosthesis breast reconstruction 
due to technical difficulty and suboptimal cosmetic out-
comes.

SINGLE-PORT 3D E-NSM TECHNIQUE
Preoperative marking was performed with the patient 

in the standing position. After induction, the patient was 
placed in a supine position with ipsilateral arm abducted 
at 90°. The ipsilateral shoulder was then elevated to 30° to 
facilitate access. A tumescent solution containing lactated 
Ringer’s solution with lidocaine 0.05% and epinephrine 
1:1,000,000 was injected subcutaneously into the whole 
breast to minimize bleeding. An approximately 4–5 cm 
oblique axillary incision was made over the extramamma-
ry region near the anterior axillary line. Axillary staging 

procedure (sentinel lymph node biopsy and/or axillary 
lymph node dissection) was carried out as indicated.

APPLICATION OF SINGLE-PORT AND 3D 
SYSTEM

To create the working space for the placement of the 
single port (Glove Port; Nelis, Gyeonggi-do, Korea), the sub-
cutaneous flap was dissected under direct vision for 3–4 cm. 
After port placement, carbon dioxide insufflation with air 
pressure at 8 mm Hg was performed to create space for 
mastectomy.2,5 A 30° 10-mm diameter camera TIPCAM 1 S 
3D VIDEO Endoscope (KARL STORZ, Germany) was used. 
The position of the endoscopic stack, surgeon, anesthetist, 
and patient are shown in Figure 1A (Intraoperative layout 
of 3D endoscopic nipple sparing mastectomy). Dissection 
was carried out with laparoscopic curved metzenbaum scis-
sors (KARL STORZ, Germany), whereas countertraction 
was carried out with a laparoscopic grasping forceps.

The port placement of 3D scope, scissors, or grasping 
forceps was flexible and could be adjusted as necessary dur-
ing the operation. To facilitate skin flap dissection, tunneling 
technique was applied,3,9 and the septum between the skin 
flap and parenchyma was subsequently dissected using lapa-
roscopic metzenbaum scissors. During skin flap dissection, a 
30° upward facing 3D endoscope with reverse 180° imaging 
was used to produce a clear 3D vision (Fig. 1). The angle and 
field of vision could be adjusted with either upward, down-
ward, or reverse motion of the image by the 3D endoscope 
when necessary. For dissection near or beneath the nipple 
areolar complex (NAC) region, laparoscopic hook scissor 
(Snowden Pencer; BD, USA) was used to cut the dense glan-
dular tissue. After which, a sub-nipple biopsy for frozen sec-
tion was performed by taking 2 separate specimens (inner 

Fig. 1. Intraoperative layout, endoscopic view of skin flap dissection and post operative view of 3D en-
doscopic nipple sparing mastectomy. A, Intraoperative layout demonstrating the position of surgeon, 
anesthetist, patient, and endoscopic stack system. B, Endoscopic view of intraoperative dissection of 
skin flap without 3D glasses. C, Endoscopic view of intraoperative dissection of skin flap with 3D glasses. 
D, Postoperative lateral view of patient A showing a well-healed scar hidden in the axilla.
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and outer part) under the NAC.14 If cancer cell invasion was 
found in the sub-nipple area, the entire NAC was removed 
and skin-sparing mastectomy was performed instead.3,9,14

After completion of superficial skin flap dissection, 
the peripheral and posterior dissection was carried out. 
Perforator vessels were clearly identified and adequately 
coagulated to achieve hemostasis. After the completion 
of dissection, the entire breast specimen was removed 
through the axillary incision.

BREAST RECONSTRUCTION
After removal of the breast, the single port was reinserted 

for submuscular pocket dissection. The laparoscopic grasp-
ing forceps were used to lift the pectoralis major muscle, and 
laparoscopic metzenbaum scissors or spatula tip suction coag-
ulator was used to cut and dissect the plane. After completion 
of pocket dissection, implant was then inserted via the axillary 
incision. Two drains were placed (one beneath the skin flap 
and the other over the submuscular pocket) subsequently.

RESULTS
During the study period, 11 patients received 15 pro-

cedures of single-port 3D E-NSM. Ten patients (66.7%) 
had immediate prosthesis breast reconstruction with Gel 
implant (Mentor; Santa Barbara, California). The mean 
age of the patients was 50.9 ± 7.3 years old (37.9–66.9 years 
old). The mean tumor size was 3.41 ± 2.33 cm (0.4–6.9 cm). 
Majority of the cases were performed for DCIS (stage 0) 
(n = 4, 26.7%), followed by stage I (n = 3, 20%), stage II 
(n = 2, 13.3%), and stage III breast cancer (n = 2, 13.3%).

The mean operative time was 181.8 ± 32.4 minutes, and 
mean blood loss was 38.3 ± 45.3 ml. One patient (6.7%) had 
delayed axillary wound healing and 2 patients (13.4%) de-
veloped transient nipple ischemia. No total NAC necrosis 
or implant loss was observed. No patients (0%) had surgi-
cal margin involvement or locoregional recurrence.

The cosmetic outcomes of single-port 3D E-NSM were 
assessed via a self-administered questionnaire. All patients 
(100%) were satisfied with the location of the incision, and 
93.3% were satisfied with the postoperative scar appear-
ance and the wound length (Fig. 1D) (see figure, Supple-
mental Digital Content 1, which displays preoperative and 
postoperative photos of patient A: (A) preoperative front 
view of patient A; (B) preoperative lateral view of patient 
A; (C) postoperative front view of patient A; and (D) post-
operative lateral view of patient A, http://links.lww.com/
PRSGO/B175; see figure, Supplemental Digital Content 2, 
which displays preoperative and postoperative photos of 
patient B: (A) preoperative front view of patient B; (B) pre-
operative lateral view of patient B; (C) postoperative front 
view of patient B; and (D) postoperative lateral view of pa-
tient B, http://links.lww.com/PRSGO/B176; and see video 
[online], which displays the technique of 3D videoscope-
assisted endoscopic NSM in the management of breast can-
cer. All patients would agree that they would choose the 
same operation again if given a choice to do so.

DISCUSSION
In the current study, our preliminary experience of us-

ing single-port air insufflation system and 3D videoscope 
to perform E-NSM has shown favorable results in terms of 
clinical safety and patient satisfaction. The strength of this 
technique lies in the fact that it addresses the technical dif-
ficulty in 2D E-NSM and compares favorably to R-NSM in 
terms of cost. The limitations are the inferiority of conven-
tional rigid endoscopic instruments compared with the 
more flexible instruments in R-NSM. Second, it requires 
an assistant to hold and control the camera compared 
with R-NSM whereby the need for assistance is obviated.
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