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of the Nipple-areolar Complex: 5 Years Follow up Results

Young San Jeon, Su Hwan Kang, Young Kyung Bae', Soo Jung Lee
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Purpose: Little is known about long term results of nipple-
areola preserving skin-sparing mastectomy (NASSM), and
there are no such reports on this from South Korea. We
studied 5 years follow up results of NASSM and skin sparing
mastectomy (SSM) and compared clinical outcomes between
NASSM and SSM. Methods: Two hundred two patients who
underwent SSM (69 patients) or NASSM (133 patients) from
September 1996 to December 2006 were included. Frozen
section analysis of retroareolar resection margin was done
to make the decision on preserving or not preserving nipple-
areolar complex (NAC). In the case of positive result on the
frozen section, NAC was sacrificed. The local relapse (LR)
rate and local relapse free survival (LFS) were analyzed for
comparing between NASSM and SSM. Results: The mean
age was 40.2 years (range, 24-65), the mean follow-up was
67.6 months. 52 NACs (25.7%) were involved by tumor cells.
The invasion to the NAC by tumor cell was more common
for invasive carcinoma with extensive intraductal component

(p<0.001), central located tumor (p=0.025) and invasive
carcinoma with multiplicity (p=0.001). There were 12 cases
(9.0%) of local relapse in NASSM group and 4 (5.8%) in
SSM group, but there was no significant correlation for the
LR rate (p>0.05). Regional or distant recurrence after surgical
treatment for local relapse occurred in only one SSM case.
Five years LFS rate of the NASSM group was 92.1% and
that of the SSM group was 95.2%. There was no significant
difference for the LFS (p>0.05). Conclusion: Our long term
follow up study showed that NASSM and SSM are much
alike for their LR rate and LFS. Even if relapse occurs in the
NAC, this recurrence cannot affect the progression of relapse
after adequate local treatment. Thus, NASSM is alternative
method for SSM with oncological safety and better cosmetic
outcome.
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Figure 1. Dissection line of mastectomy and frozen section analy-
sis of nipple-areolar resection margin. (A) A flap of subcutaneous
adipose tissue (more than 1 cm thickness) was created and nip-
ple-areolar resection margin was inked by blue ink and then, blue
inked resection margin was sliced in 2-3 mm interval with per-
pendicularly 5 mm thickness.(B) In (C) case, the distance from
resection margin to tumor cells was 3 mm. So, nipple-areolar com-
plex could be preserved. But, if the distance was less than 2 mm
(D), nipple-areolar complex was removed (C, D, H&E stain, x 10).
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Table 1. Characteristics of patients

NASSM SSM Total ~ p-value
Cases 133 (65.8%) 69 (34.2%) 202
Mean FU (months) 714 60.2 67.6
Mean age (yr) 40.2 40.1 40.2 0.888
Mean tumor size (cm) 2.0 2.1 20 0.579
Chemotherapy 0.088
No 55(39.9%) 38(55.1%) 93 (46.0%)
Yes 78(60.1%) 31 (44.9%) 109 (54.0%)
Hormone therapy 0.404
No 34 (256%) 14(20.3%) 48(23.8%)
Yes 99 (74.4%) 55(79.7%) 154 (76.2%)
Poorly differentiation* 0.440
No 41(50.6) 21(58.3) 62 (53.0)
Yes 40(49.4) 15(41.7) 55 (47.0)
Unknown 18 11 29
ER positivity 0.528
Negative 38(29.2%) 17 (25.0) 55 (27.8%)
Positive 92(70.8%) 51(75.0) 143(72.2%)
Unknown 3 1 4
C-erbB2 overexpression 0.086
No 100 (77.5%) 45 (66.2%) 145 (73.6%)
Yes 29 (22.5%) 23(33.8%) 52(26.4%)
Unknown 4 1 5
Vascular invasion* 0.472
No 51(52.6%) 26(59.1%) 77 (54.6%)
Yes 46 (47.4%) 18(40.9%) 64 (45.4%)
Unknown 2 3 5
T stage 0.543
0 34 (256%) 22(27.7%) 56 (27.7%)
| 67 (50.3%) 34 (50.0%) 101 (50.0%)
I 32(241%) 13(22.3%) 45(22.3%)
N stage 0.383
0 105(78.9%) 58 (84.1%) 163 (80.7%)

| 28(211%) 11(15.9%) 39 (19.3%)

NASSM=nipple-areola preserving skin sparing mastectomy; SSM=
skin sparing mastectomy; FU=follow up; ER=estrogen receptor.
*In the patient with invasive cancer.
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Table 2. Risk factors of the neoplastic involvement in the nipple-
areolar complex

No. of No. of non-
Variables . neoplastic ' neoplastic pvalle
involvement involvement
(%) (%)
Total cases 52 (25.7) 150 (74.3)
Mean age 39.2 40.5 0.280
Invasiveness 0.045
DCIS 20(35.7) 36 (64.3)
Invasive 32(21.9) 114 (78.1)
Tumor location 0.025
Central or diffuse 13(41.9 18(58.1)
Other site 39 (22.8) 132(77.2)
Estrogen receptor 0.762
Positive 36(25.2) 107 (74.8)
Negative 15(27.3) 40(72.7)
Unknown 1(25.0) 3(75.0)
Invasive cases 32(21.9) 114 (78.1)
Involvement of ALN 0.249
No 26 (24.3) 81(75.7)
Yes 6(15.4) 33(84.6)
Poorly differentiation 0.734
No 14 (22.6) 48 (77.4)
Yes 11(20.0) 44 (80.0)
Unknown 7(24.1) 22(75.9)
Coexistence with EIC <0.001
No 5(6.8) 68 (93.2)
Yes 27 (37.0) 46 (63.0)
Vascular invasion 0.840
No 15(21.7) 54 (78.3)
Yes 13(20.3) 51(79.7)
Unknown 4(30.8) 9(69.2)
Multiplicity <0.001
No 21(16.8) 104 (83.2)
Yes 11(52.4) 10 (47.6)
Tumor size 0.079
<2cm 6(13.0) 40 (87.0)
>2.cm 26 (26.0) 74 (74.0)

DCIS=ductal carcinoma in situ; ALN=axillary lymph node; EIC=extensive
intraductal component.
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Figure 2. Local relapse free survival curves of breast cancer
patients operated by NASSM vs. SSM. The curve shows that
there was no significant difference in the survivals.
NASSM=nipple areola preserving skin sparing mastectomy;
SSM=skin sparing mastectomy.

Table 4. Comparison of 5-yr LRFS between NASSM and SSM
according to risk factors of local relapse

5-yr LRFS of  5-yr LRFS of p-

NASSM (%) SSM (%) value
Age <35 88.0 93.8 0.265
Tumor size >2 cm 931 89.9 0.491
Multiple tumors 53.3 62.5 0.199

5-yr LRFS=5-yr local relapse free survival; NASSM=nipple-areola pre-
serving skin sparing mastectomy; SSM=skin-sparing mastectomy.
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Table 3. Clinicopathologic features influencing to local relapse

No. of cases  No. of cases
Features with local without local p-value
relapse (%) relapse (%)

Total cases 16 (7.9) 186 (92.1)

Operation 0.585*
NASSM 12(9.0) 121(91.0)
SSM 4(5.8) 65 (94.2)

Age 0.038
<35 8(14.3) 48 (85.7)
>35 8(5.5) 138 (94.5)

Tumor location 0.475*
Central or diffuse 1(3.2) 30(96.8)
Other site 15(8.8) 156 (91.2)

Estrogen receptor 0.796*
Positive 12(8.4) 131 (91.6)
Negative 4(7.3) 51(92.7)
Unknown 0(0.0) 4 (100)

Invasive cases 11(7.5) 135(92.5)

Tumor size 0.017*
<2cm 0(0.0) 46 (100)
>2.cm 11(11) 89 (89.0)

Nodal status 0.965*
Positive 3(7.7) 36 (92.3)
Negative 8(7.5) 99 (92.5)

Coexistence with EIC 0.754
No 5(6.8) 68 (93.2
Yes 6(8.2) 67 (91.8)

Vascular invasion 0.902
No 5(7.2) 64 (92.8)
Yes 5(7.8) 59(92.2)
Unknown 1(7.7) 12(92.3)

Multiplicity 0.002
No 6(4.8) 119(95.2)
Yes 5(23.8) 16 (76.2)

Poorly differentiation 0.873*
No 5(8.1) 57 (91.9)
Yes 4(7.3) 51(92.7)
Unknown 2(6.9) 27 (93.1)

NASSM=nipple-areola preserving skin sparing mastectomy; SSM=
skin-sparing mastectomy; EIC=extensive intraductal component.
*Fisher's exact test.
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Table 5. Characteristics and clinical outcomes of the patient with local relapse

AL Progress after Alive or
Case Stage Site of LR LRFI (mo) 2nd Op therapy after FU (mo)
2nd Op death
2nd Op
Nipple areolar preserving skin sparing mastectomy
1 0 NAC 55 Wide excision None No Alive 118
2 0 NAC 54 Wide excision None No Alive 89
3 0 NAC 34 Wide excision None No Alive 77
4 0 NAC 5 Wide excision None No Alive 69
5 0 NAC 24 Wide excision None No Alive 49
6 | NAC 66 Mastectomy None No Alive 122
7 | Skin 37 Wide excision CTx No Alive 119
8 | Skin 100 Wide excision RTx+CTx No Alive 119
9 | NAC 43 Mastectomy CTx No Alive 70
10 Il Skin 30 Mastectomy None No Alive 116
11 I NAC 71 Mastectomy None No Alive 97
12 Il Skin 26 Wide excision CTx No Alive 31
Skin sparing mastectomy
1 | Skin 38 Wide excision RTx+CTx Yes Death 66
2 | Skin 15 Wide excision CTx No Alive 89
3 | Skin 64 Wide excision CTx No Alive 69
4 | Skin 23 Wide excision RTx+CTx No Alive 54

LR=local relapse; LRFI=local relapse free interval; mo=months; Op=operation; FU=follow up; NAC=nipple-areolar complex; CTx=chemotherapy;
RTx=radiotherapy.
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