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BACKGROUND
Nipple-areola complex (NAC) is a signature of the 

breast. Preservation of the NAC has a positive impact on 
patients’ satisfaction with cosmetic results and feeling of 
mutilation.1 Nowadays, there are still no reconstruction 
techniques quite as satisfying as the real NAC. Nipple-
sparing mastectomy (NSM) is developed to optimize es-

thetic outcomes. However, the oncologic safety and the 
postoperative viability of the NAC are important concerns. 
Welling and Jensen2 postulated that the origin and pro-
gression of ductal carcinoma in the breast are from termi-
nal duct lobular unit, and pathological study found only 
9% of terminal duct lobular unit at the base of the nipple 
from mastectomy specimens.3 According to the aforemen-
tioned data, preservation of NAC can still be performed 
if there is no evidence of cancer cell at the base of the 
nipple. NSM is also an option for patients requiring risk-
reduction mastectomy and has a role in treating breast 
cancer in selected patients.4

Several studies reported an occult NAC involvement 
on mastectomy specimens varying from 0% to 58%. These 
results are due to the differences in the inclusion criteria 
and the pathological assessment method between stud-
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Background: Nipple-sparing mastectomy (NSM) has been proven to be oncologi-
cally safe for treating breast cancer. This procedure had been developed to opti-
mize the esthetic outcome and reduce feeling mutilation after mastectomy. Risks of 
necrotic complications and diminishing nipple-areola complex (NAC) sensation 
are common complications affecting the patient’s satisfaction after the surgery. 
The evaluation of NAC sensation should be also investigated.
Methods: We prospectively analyzed 55 NSMs that were performed on 52 patients 
for both therapeutic and prophylactic indications in Ramathibodi Hospital from 
May 2007 to September 2015. Patients’ demographics, operative details, oncologic 
outcome, and postoperative complications, focusing on NAC sensation and ne-
crotic complications, were analyzed.
Results: Forty-seven NSMs (87%) were performed for therapeutic indications, and 
another 7 NSMs (13%) were risk-reducing operations. Of the 43 patients perform-
ing NSM for breast cancer treatment, 33 patients (77%) had invasive cancer and 11 
patients (23%) had ductal carcinoma in situ. One subareola base tissue was found an 
occult cancer, and the NAC was then removed. There were 3 locoregional recurrenc-
es after a median follow-up time of 24 months (range, 2–104 months). The NAC sen-
sation was evaluated in a total of 35 patients. Twenty-five patients (46%) underwent 
serial evaluation after 6 months of operation, and 10 patients were evaluated at more 
than 1 year after operation. In the first 6 months, 11 patients (44%) showed partial 
sensation recovery, and 3 more patients had partial recovery after 1-year follow-up. 
Only 1 patient (2%) had complete sensation recovery in all area of the NAC. In late 
evaluation group, 7 out of 10 patients had partial recovery. Most pain sensation re-
mained in the lower aspect of the areola away from surgical incision.
Conclusions: NSM is technically feasible in selected patients with low rates of NAC 
removal. Some patients can preserve the NAC sensation. Long-term outcome 
should receive follow-up. (Plast Reconstr Surg Glob Open 2018;6:e1716; doi: 10.1097/
GOX.0000000000001716; Published online 19 April 2018.)
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ies.4–6 Locoregional recurrence after NSM in both prophy-
lactic and therapeutic settings ranged from 0% to 8.5%.5 
Gerber et al7 reported 11.7% of local recurrence after 
performing NSM, which is comparable with 10.4% after 
skin-sparing mastectomy and 11.5% in modified radical 
mastectomy. Petit et al8 reported that 1,001 patients who 
performed NSM with the electron intraoperative treat-
ment (ELIOT) had a local recurrence of 1.4%, and all 
recurrences are observed outside NAC. De Alcantara et 
al9 updated an experience of NSM in Memorial Sloan Ket-
tering Cancer Center. They reported no local recurrence, 
and only 1 patient had distant metastasis. Nowadays, there 
are still no prospective randomized controlled trials for 
evaluating the oncologic safety of NSM compared with the 
standard mastectomy.

The rate of nipple necrosis that ranged from 2% to 
20% and nipple sensitivity following NSM reported from 
previous studies also markedly diminished.5 Yueh et al10 
reported 75% preservation of the nipple sensation after 
NSM. These sensations are rated on a scale of 1–10 with 
a mean score of 3.0. Petit et al8 reported partial sensitivity 
of the NAC recovery in 15% of the patients with a mean 
score of 2/10. Another report from Wagner et al11 showed 
nipple sensation in terms of response time to erection, 
which prolonged at 6 months and remain constant at 1 
year after surgery. Our study attempted to prospectively 
evaluate NAC viability, sensation, and also oncologic out-
come of patients who underwent NSM.

PATIENTS AND METHODS
From January 2014 to July 2015, 52 patients under-

went 55 NSMs for therapeutic or prophylactic indications 
in Breast and Endocrinology Unit of Ramathibodi Hos-
pital. Preoperative evaluation included clinical examina-
tion, digital mammography, and breast ultrasound. Breast 
magnetic resonance imaging was not used routinely in 
our institution. Informed consent was obtained from all 
patients. The inclusion criteria were as follows: primary 
tumor located outside the areola, absence of nipple re-
traction or bloody nipple discharge, and absence of mi-
crocalcification at retroareolar. Multicentric/multifocal 
lesions that were distant from areola were included. Any 
preoperative chemotherapy or radiotherapy was not ex-
cluded from the study. Patients with inflammatory breast 
cancer and Paget’s disease were excluded. Retroareolar 
soft tissue examination was performed in all patients. 
The NAC must be excised if positive tissue pathology was 
found, and the patient will be excluded from the study. 
Surgeons from our Breast and Endocrinology unit per-
formed all procedures. This study received approval from 
the institutional review board of Ramathibodi Hospital, 
Mahidol University. A patient selection and the study de-
sign were shown in Figure 1.

Operative Technique
The skin incision for NSM includes the superolateral 

radial, superior circumareolar, lateral circumareolar, peri-
areolar, omega incision, and others (design to incorpo-
rate prior breast surgical scar). The superolateral radial 

 incision was preferable, as it has a low risk of NAC necrosis 
and it facilitates access to axilla. The glandular breast tis-
sue was dissected close to the dermis, leaving a thin sub-
cutaneous layer of 3–5 mm to preserved subdermal vessels 
and dissected down to the pectoralis fascia. Dissection 
under the NAC was performed carefully. The glandular 
tissue and all ducts were coring out. The retroareolar tis-
sue was removed separately and sent for frozen section 
examination (Fig. 2). If the frozen section result was posi-
tive, the NAC needs to be removed as mentioned above. 
The patients underwent immediate reconstruction with 
implants, autologous myocutaneous flap, or the combina-
tion of both.

The decision for adjuvant treatments depended on 
the multidisciplinary team. All patients were followed-up 
within 1 month after operation, then every 3 months for 
2 years, and 6 months for 5 years to evaluate the operative 
and oncologic outcomes.

The NAC sensation was evaluated by pinprick sensa-
tion test (Fig. 3). Pointed stick was used to test the area of 
the nipple and the 4 quadrants around the areolar post-
operatively at 6 and 12 months. Patients who performed 
NSM for more than 1 year were evaluated separately. The 
sensation was rated on scale of 0, 1, and 2, representing no 
sensation, dull aching, and sharp pain, respectively. Partial 
sensation recovery was defined as any recovery of pinprick 
sensation in at least 1 quadrant of areolar or nipple. Full 
recovery was defined as the presenting of sharp sensation 
in all areas of NAC.

Statistical Analysis
Descriptive statistics were used to describe the demo-

graphic data, tumor characteristics, complications, and 
NAC sensation. Means, SDs, and ranges were used for 
continuous variables, whereas frequencies and percent-
ages demonstrated categorical variables.

Fig. 1. Patient selection and study design.
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RESULTS
Fifty-two women underwent 55 NSMs between January 

2007 and December 2014. Subareola margin was positive 
for malignant cell in 1 patient (0.02%), and thus this patient 
was excluded from the study. The indications for surgery 
were 48 (87%) therapeutic and 7 (13%) were prophylactic 
risk reduction. Thirty-three NSMs (75%) were performed 
for breast cancer treatment. The mean age of patients was 
43 years (31–59 years). The median distance of the nipple–
tumor was 2.6 cm (0.5–7.8 cm). The median follow-up pe-
riod was 24 months (2–104 months) after the surgery. All 
patient characteristics data were shown in Table 1.

In 43 NSMs documented malignancy, 33 (77%) were 
invasive cancer and another 10 (23%) were ductal carcino-
ma in situ. The median tumor size was 2.5 cm (0.1–18 cm). 
Seven NSMs (16%) were multifocal cancer. Axillary lymph 
nodes metastasis was found in 15 (35%). The intrinsic tu-
mor subtypes are luminal A in 6 patients (18%), luminal 
B in 16 (48%), human epidermal growth factor receptor 
2 (HER2) overexpression in 2 (6%), and triple negative 
in 6 patients (18%), respectively. Only 6 patients (18%) 

received postoperative radiotherapy. Details of the tumor 
pathological characteristics were shown in Table 2.

Postoperative complications and type of necrosis were 
shown in Table 3. Necrotic complication was the most 
common complication in our study. Nipple necrosis oc-
curred in 11 patients (20%), but only 3 patients developed 
full thickness necrosis with 2 of them requiring surgical 
debridement. Only one of them had nipple loss and re-
quired total NAC excision. Partial skin flap necrosis oc-
curred in 12 NSMs (22%) and was successfully managed. 
Infection and seroma were another common complica-
tion in our study, but most of them can be resolved by 
conservative treatment.

Three patients developed locoregional recurrence 
during the follow-up period. One of them had Paget’s 
disease of nipple at 31 months after surgery, and re-
quired NAC excision. The second patient had axillary 
lymph nodes recurrent after 15 months postoperatively 
without lesion in the NAC. So, we performed axillary 
lymph nodes dissection and postoperative radiothera-
py. The last patient had local recurrent on her ipsilat-
eral breast and internal mammary lymph nodes after 
15 months without any evidence of a distant metastasis. 
We performed mastectomy with excision of internal 

Fig. 2. the retroareolar glandular tissue was coring out. a, retroareolar tissue was sent for frozen sec-
tion. B, after core out the retroareolar tissue.

Fig. 3. Pinprick sensation test was performed by pointed stick 
around area of nipple and four quadrants of areolar.

Table 1. Baseline Characteristics of 54 Patients Underwent 
NSM from January 2014 to July 2015

Characteristics
N (%) or Mean/Median 

(Range)

Age (y), mean 43 (30–60)
BMI (kg/m2), mean 23.1 (16.3–43.8)
Family history of breast cancer 12 (22)
NAC diameter (cm), median 3.3 (2.1–4.9)
Nipple–tumor distance (cm), median 2.63 (0.53–7.82)
Preoperative diagnosis  
  Cancer 43 (80)
  Noncancer 11 (20)
Indication for surgery  
  Therapeutic 47 (87)
  Prophylaxis 7 (13)
BMI, body mass index.
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mammary lymph nodes followed by postoperative ra-
diotherapy.

The NAC sensation was evaluated in 25 NSMs (46.3%) 
at 6 months after operation. One patient (4%) had com-
plete recovery of the NAC sensation. Another 11 patients 

(44%) had partial sensation recovery, and 3 more patients 
had recovery after 1-year follow-up. Ten other patients 
who performed NSM over a year in this study were evalu-
ated separately. Twenty-one of 35 patients (60%) had par-
tial recovery of NAC sensation. NSM was performed on 
17 of them with superolateral radial incision, and most of 
the residual sensation remained in the lower aspect of the 
areola away from the surgical incision. (Fig. 4) The sensa-
tions of the areola and nipple area from all 35 patients 
were shown in Table 4. In Figure 5, we demonstrated late 
esthetic result after NSM in one of our patient.

DISCUSSION
In our series, 43 NSMs were performed mainly to treat 

breast cancer. NSM was technically feasible to perform in 
selected patients according to the inclusion criteria. The 
rate of NSM in our institute from the past was due to the 
extended indication from prophylactic setting for treating 
breast cancer. Some proponent argued about the onco-
logic safety of this procedure. In standard mastectomy, the 
NAC was excised with mastectomy specimen to eliminate 
the residual glandular tissue beneath the NAC. Several 
studies reported the rate of nipple involvement in mas-
tectomy specimen ranging from 0% to 58%.8,12–19 These 
conflict data reflect variation in the selected criteria, tis-
sue processing, and histopathologic analysis. Brachtel 
et al19 found a correlation between the occult nipple tu-
mor and the tumor at the retroareolar en face margin. 
For this reason, the NAC can be preserved if the intra-
operative frozen section analysis of the retroareolar base 
tissue was free from carcinoma. One of 43 NSMs (2.3%) 
from our study had carcinoma at the retroareolar margin 

Table 2. Tumor Pathological Characteristics from 54 
Patients Underwent NSM

Tumor Characteristics N (%) or Median (Range)

Histological diagnosis  
  Invasive cancer 33 (61)
  In situ cancer 10 (18)
  Benign phyllodes tumor 3 (6)
  Benign condition 8 (15)
Tumor size (cm) 2.5 (0.1–18)
N stage (invasive cancer) (n = 33)  
  N0 17 (52)
  N1 10 (30)
  N2 5 (15)
  Unknown 1 (3)
Staging (n = 43)  
  0 (in situ) 10 (23)
  I 9 (21)
  IIA 11 (26)
  IIB 6 (14)
  III 6 (14)
  Unknown 1 (2)
Grading of invasive cancer (n = 33)  
  I 1 (3)
  II 16 (48)
  III 13 (39)
  Unknown 3 (9)
Lymphovascular invasion in invasive 

cancer (n = 33)
 

  Yes 6 (18)
  No 25 (76)
  Unknown 2 (6)
Multifocal cancer (n = 33)  
  Yes 6 (18)
  No 25 (76)
  Unknown 2 (6)
Hormone status (n = 33)  
  ER or PR+ 24 (73)
  ER/PR– 8 (24)
  Unknown 1 (3)
HER2 expression (n = 33)  
  None 21 (64)
  Equivocal 6 (18)
  Positive 6 (18)
Invasive tumor subtype (n = 33)  
  Luminal A 6 (18)
  Luminal B 16 (48)
  HER2 overexpression 2 (6)
  Triple negative 6 (18)
  Unknown 3 (9)
ER = estrogen receptor; PR = progesterone receptor; HER2 = human 
epidermal growth factor receptor 2

Table 3. Postoperative Complications after NSM in 54 
Patients

Complications N (%)

NAC necrosis  
  Partial 8 (15)
  Full thickness 3 (5)
Skin flap necrosis  
  Partial 12 (22)
  Full thickness 0
Other complications  
  Seroma 9 (17)
  Infection 10 (18)
  Fat necrosis 6 (11)

Table 4. Nipple-Areola Sensation and Sensation Score 
Evaluated from 35 Patients after NSM

NAC Sensation N (%)

Incision type  
  Superolateral radial 17 (49)
  Others 18 (51)
Sensation at medial upper area of areola  
  No sensation 19 (54)
  Dull sensation 12 (34)
  Sharp sensation 4 (11)
  Total sensation score 20
Sensation at lateral upper area of areola  
  No sensation 20 (57)
  Dull sensation 12 (34)
  Sharp sensation 3 (9)
  Total sensation score 18
Sensation at medial lower area of areola  
  No sensation 18 (51)
  Dull sensation 13 (37)
  Sharp sensation 4 (11)
  Total sensation score 21
Sensation at lateral lower area of areola  
  No sensation 19 (54)
  Dull sensation 14 (40)
  Sharp sensation 2 (6)
  Total sensation score 18
Sensation at nipple  
  No sensation 22 (63)
  Dull sensation 11 (31)
  Sharp sensation 1 (3)
  Unknown 1 (3)
  Total sensation score 13
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on the final pathologic analysis, and the NAC was then 
removed. There were 3 locoregional recurrences (7%) 
in our study, mostly on the regional lymph nodes. Only 
1 patient who performed NSM to treat ductal carcinoma 
in situ had recurrence with Paget’s disease on her nipple 
after 31 months. Several studies have shown that the local 
recurrence rate after NSM ranged from 0% to 8.5%7,8,20–23 
with longer follow-up period. The major complications 
after NSM were the NAC and skin flap necrosis. Nipple 
necrosis rate from previous reports ranged from 2% to 
20%.24–28 Our study showed 3 patients (5%) with full thick-
ness necrosis of the NAC and 1.8% rate of NAC removal 
that was consistent with the result from previous litera-
ture. Although the rate of the partial NAC and skin flap 
necrosis was quite high (15% and 22%, respectively), all of 
them can be successfully managed.

Nipple sensitivity following NSM was markedly dimin-
ished. Few studies have evaluated NAC sensation with 
various methods after NSM. Anatomical studies found that 
the anterior and lateral cutaneous branches of the third, 
fourth, or fifth intercostal nerve innervate the nipple and 
the areola.29 Nerves that supply the nipple pass through the 
gland to the posterior surface of the nipple and therefore 
will most likely be injured when we performed resection of 
retroareolar tissue for frozen section. Yueh et al10 reported 
postoperative sensitivity results on 17 NSMs that showed 
75% preserving of NAC sensation.10 In contrast, Petit et al8 
reported a partial sensitivity of the NAC recovery in 15% 
of patients.8 We performed pinprick sensation test in the 
nipple and areola area on 35 patients and found partial 
recovery of NAC sensation in 60%. Most residual sensation 
remains in the lower aspect of the areola away from the 
surgical incision. One patient (2.8%) who underwent mas-
tectomy to treat phyllodes tumor for more thickness of skin 

flap without a retroareolar tissue resection had complete 
recovery of NAC sensation. The limitation of this study was 
the small sample size and the short follow-up time. We can-
not analyze the factors that correlate with local recurrence, 
NAC necrosis, or NAC sensation.

In summary, this study demonstrated the feasibility to 
perform NSM in selected patients, with a low risk of NAC 
removal and local recurrence rate. NAC sensation can be 
preserved in some patients in the area far beyond the skin 
incision.
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