
D
ow

nloaded
from

http://journals.lw
w
.com

/annalsplasticsurgery
by

BhD
M
f5ePH

KbH
4TTIm

qenVEH
r9aTrtU

j3cp4y1G
vLW

hKD
eb/O

H
r+nKkp5SG

kctzPs
on

10/10/2019

Downloadedfromhttp://journals.lww.com/annalsplasticsurgerybyBhDMf5ePHKbH4TTImqenVEHr9aTrtUj3cp4y1GvLWhKDeb/OHr+nKkp5SGkctzPson10/10/2019

ORIGINAL ARTICLE

Nipple–Areola Complex Preservation
Predictive Factors of Neoplastic Nipple–Areola Complex Invasion

Zlatko Vlajcic, MD,* Rado Zic, MD, PhD,* Sanda Stanec, MD, PhD,* Smiljka Lambasa, MD,†
Mladen Petrovecki, MD, PhD,‡ and Zdenko Stanec, MD, PhD*

Abstract: Recently, skin-sparing mastectomy (SSM) with nipple–
areola complex (NAC) preservation has been promoted as an onco-
logically safe procedure in practice for selected patients. The criteria
of selection have not been yet defined precisely. The focus of this
study was to investigate predictive factors of NAC-base neoplastic
involvement to define the indications for NAC preservation. A
prospective clinical study was conducted of 108 randomly selected
female patients with invasive breast cancer. Analyzed markers of
NAC involvement were tumor–nipple distance (TND), tumor size,
localization, histologic type, grade, lymphovascular invasion (LVI),
site, and axillary lymph-node status. The definitive histologic find-
ings of the NAC base were compared with analyzed markers and the
frozen section results. NAC base was positive in 23.15% patients at
definitive histology with false-negative results in 4.63% patients at
intraoperative frozen section. Significant differences were found in
TND, tumor size, axillary lymph-node status, and LVI. There were
no significant differences in tumor grade and site and not enough
cases for statistical evaluation in histologic type and localization.
Clinical indications for NAC preservation, according to this study,
include tumors �2.5 cm, TND �4 cm, negative axillary lymph node
status, and no LVI. Considering the possibility of pre- or intraoper-
ative measurement, tumor size, and TND evaluation will result in
the lowest possible mistakes in NAC preservation. Frozen section
analyses of the NAC base, because of the “false-negative” possibil-
ity, could be deemed as a relative prognostic factor until definitive
histologic findings. The presence of an extensive intraductal com-
ponent (EIC) in the “borderline” cases of these criteria could be an
additional argument for NAC removal.
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Oncoplastic treatment of the breast cancer is about to
become the new gold standard of breast surgery. It

means not only oncologically safe removal of the breast
cancer, but also reconstruction of the breast as an integral part
of the breast carcinoma therapy.1 NSABP’s study B-06,2 with
12 years follow up, did not show statistically significant
differences in survival rate concerning type of operation and
actual breast-conserving treatment as an oncologically safe
procedure in case of surgically clean margins. Indirectly, this
study has also actualized the question of nipple–areola com-
plex (NAC) preservation as the last enigma of oncologic
safety in breast surgery.3

The sensibility and cosmesis of the NAC preservation
is much better than any method of NAC reconstruction4,5 but
what about the oncologic safety of that preservation?

According to our present knowledge, the very first
attempt of subcutaneous mastectomy with nipple preservation
in cases of operable breast cancer was made in the Notting-
ham Breast Clinic, U.K., in 1974 with results of the study
published in 1984 by Hinton et al.6 Following that work, a lot
of studies have been made about the possibility of NAC
preservation7–13 including ourselves.14–16 In mostly retro-
spective but partly prospective studies, criteria of nipple
involvement were examined.

The most recent metaanalysis of these studies by Cunnick
et al17 has shown skin-sparing mastectomy with NAC preser-
vation as an oncologically safe procedure in selected patients.

In general, these studies have found peripheral local-
ization of the tumor as the primary criterion for NAC pres-
ervation but with a lot of unclearness about the term “periph-
eral localization.” Some of them have defined peripheral zone
as opposite of the central zone, which was further defined as
strictly subareolar or subareolar �2 cm surrounding disc of
breast tissue.7 Others have defined peripheral zone with the
tumor–nipple13 but mostly with the areola–tumor7–9 distance
and found safe distance from 2 to 4 or even 5 cm11 in
different studies.

The theory of lymph drainage of the breast varied from
centripetal theory by Sappey18 in 1885, centrifugal theory by
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Turner-Warwick19 in 1958, to the recent reports about im-
proved sentinel node imaging using subareolar injection of
the tracer20 and again centripetal theory, but only from the
central part of the breast.21 It has again actualized the prob-
lem of the oncologic safety of the NAC preservation and need
for the distinction between oncologically unsafe central and
safe peripheral part of the breast.

Lymphovascular invasion (LVI) is well known from
the previous studies as a good predictor of locoregional
recurrence22 and axillary node involvement,23,24 but what
about LVI as a predictor of NAC involvement?

Some of the studies have found that involvement of the
nipple was also associated with positive axillary lymph node
status,10 �4 positive axillary nodes,7 or poorly differentiated
tumors.

Most authors agree that other criteria for nipple pres-
ervation should be clinically normal nipple, what might be
quite subjective, T1/T2 tumors (�5 cm tumor size), and
negative frozen section of the subareolar tissue.

Laronga et al10 have found only 25% of cases with
NAC involvement by frozen section advocating that decision
on NAC preservation would have to be based on other
identifiable clinicopathologic risk factors. Because of that,
identification of these risk factors is still important.

PATIENTS AND METHODS
A prospective clinical study was conducted of 108

randomly selected female patients with invasive breast cancer
regardless of tumor size, localization, intended type of sur-
gery (lumpectomy, quadrantectomy, skin-sparing mastec-
tomy with any type of breast reconstruction, modified radical
mastectomy), and preoperatively noted axillary lymph-node
status. Patients with bilateral breast cancer were excluded
from the study. Informed consent was obtained from all of the
patients included in the study.

We have measured distance from the center of the
nipple to the nearest margin of the tumor. In case of multi-
centricity, it meant the measurement to the nearest margin of
the nearest tumor. Preoperative measurement of the tumor–
nipple distance (TND) was made clinically with the measur-
ing tape for superficial tumors using mammograms for deeply
situated tumors and with ultrasound measurement for tumors
without microcalcifications or those not clearly visible on
mammograms.

Preoperatively noted markers of NAC involvement
besides TND were age, tumor localization, site, and axillary
lymph-node status (clinically and ultrasound). Localization
was noted as 1 of the 5 quadrants (upper or lower medial and
lateral or central). The central quadrant was defined as the
cylinder of breast tissue beneath the NAC, the diameter of
the cylinder corresponding to the diameter of the NAC, and
the height was defined from the dermis to the pectoral fascia.

Borderline localizations (3 hours, 6 hours, 9 hours, 12 hours)
or multicentricity were noted separately.

Intra- and postoperatively noted data were frozen sec-
tion of the tumor and NAC base, definitive histologic finding
(IHC) of the tumor, NAC base and surrounding breast tissue,
histologic type (according to WHO 2003 breast tumor clas-
sification26), the exact tumor size, nuclear grade, LVI, and
histologic axillary lymph-node status (sentinel lymph node
biopsy or axillary dissection).

According to our concept of uniform incision in breast
surgery (omega incision),25 it was easy to excise 1 cm of
tissue beneath NAC and send it to histology (frozen section
and definitive) regardless of the type of surgery.

Definitive pathohistology was done by the standard
hematoxylin and eosin (H&E) staining and immunohisto-
chemistry (IHC), and these findings of the NAC base were
compared with analyzed markers and with the frozen section
results.

The study was concluded in July 2004. The patients’ data
were entered into a database for comparison and analysis.

Statistics
Categorical data are presented with absolute and relative

frequencies and compared using chi-squared test or Fisher exact
test probability test. Receiver operating characteristics analysis
was performed using data on sensitivity and specificity. Only
P � 0.05 was considered significant. Statistical calculations
were done using MedCalc software (MedCalc version 7.5;
Frank Shoonjansen, Mariakerke, Belgium).

RESULTS
In this study, the NAC base was positive in 23.15% (25

of 108) patients. We have found 5 cases (5 of 108 � 4.63%)
of false-negative intraoperatively frozen section histology of
the 1-cm tissue beneath NAC with the positive finding at the
definitive pathohistology.

All of the noted prognostic factors were associated with
definitive NAC base pathohistologic findings.

The receiver operating characteristics (ROC) curve was
used to find out the cutoff value for TND associated with
NAC-base involvement and best ratio of sensitivity and
specificity.

Statistically significant differences (Table 1) were
found in TND �4 cm and �4 cm, tumor size �2.5 cm and
�2.5 cm, positive and negative LVI, and axillary nodal
status. There were no significant differences in tumor grade
(Elston Bloom Richardson I, II, III) and site (left–right).
Tumor grade statistic was calculated on 106 patients. Accord-
ing to WHO 2003 breast tumor classification,26 for 2 patients
(carcinoma medullare invasivum), grading of the tumor was
not performed.

There were not enough cases for statistical judgment in
histologic type and localization as a result of the data distri-
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bution. We could not make the data groups any larger without
losing precision.

The criteria of NAC preservation have been analyzed in
Table 2 concerning the prognostic factors easily identifiable
preoperatively (tumor size and TND). According to this study
and under these conditions (tumor size �2.5 cm and TND �4
cm), NAC preservation will result in the lowest possible
mistakes.

We have had 1 patient (Table 2) with negative prog-
nostic factors (diameter 1.5 cm, TND 5 cm, negative axillary
lymph-node status, and LVI) and a second 1 with borderline

prognostic factors (diameter 2 cm, TND 4 cm, negative
axillary lymph-node status, and LVI) but yet positive histo-
logic finding of the NAC base. In both cases, histologic type
was ductal invasive carcinoma grade II with the presence of
an extensive intraductal component (EIC).

DISCUSSION
The contemporary surgical treatment of the breast ma-

lignancy is oncoplastic, which means most conservative sur-
gery preserving oncologic safety with reconstruction of the
breast as an integral part of the breast cancer treatment. Along

TABLE 1. Analyzed Prognostic Parameters Associated With Nipple–Areola Complex
(NAC)-Base Neoplastic Involvement

NAC Base
Statistics

Not Involved
No. (%)

Involved
No. (%)

Total N
(%) �2 P

Axilla lymph nodes
Negative 48 (44.4) 8 (7.4) 56 (51.9) 5.14 0.023
Positive 35 (32.4) 17 (15.7) 52 (48.1)

LVI
Negative 68 (63.0) 15 (13.9) 83 (76.9) 5.19 0.023
Positive 15 (13.9) 10 (9.3) 25 (23.1)

Tumor size
�2.5 cm 67 (62.0) 15 (13.9) 82 (75.9) 4.51 0.034
�2.5 cm 16 (14.8) 10 (9.3) 26 (24.1)

TND
�4 cm 45 (41.7) 21 (19.4) 66 (61.1) 7.17 0.007
�4 cm 38 (35.2) 4 (3.7) 42 (38.9)

Tumor grade
I 25 (23.6) 9 (8.5) 34 (32.1) 0.88 0.645
II 31 (23.2) 7 (6.6) 38 (35.8)
III 25 (23.6) 9 (8.5) 34 (32.1)

Side of the tumor
Left 45 (41.7) 14 (13.0) 59 (54.6) 0.03 0.875
Right 38 (35.2) 11 (10.2) 49 (45.4)

Total 83 (76.9) 25 (23.1) 108 (100.0)

LVI indicates lymphovascular invasion.

TABLE 2. Tumor Size �2.5 cm and Tumor–Nipple Distance (TND) �4 cm Associated With
Nipple–Areola Complex (NAC)-Base Neoplastic Involvement (Fisher Exact Test)

NAC Base

Statistics
P

Not Involved
No. (%)

Involved
No. (%)

Total
No. (%)

Tumor size �2.5 cm and TND �4 cm
Yes 29 (26.9) 1 (0.9) 30 (27.8) 0.002
No 54 (50.0) 24 (22.2) 78 (72.2)
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this course, the matter of NAC preservation during the initial
operation has been recently actualized, yet the criteria of
patient selection for NAC preservation have not been pre-
cisely defined.

The incidence of NAC involvement with malignant
process in literature has varied from 5.6%10 to 58%.12 The
result of this study (23.15%) is in the middle range of the
reported values.

We have noted 4.63% of false-negative intraoperatively
frozen section histology of the NAC base compared with
definitive histology. Although much better than some of the
results in the literature,10 it has still required additional
removal of the NAC a few days later in local anesthesia.
Naturally, our intention was to reduce the number of second-
ary NAC removals as much as possible. Because of that
false-negative possibility, frozen section analyses of the NAC
base should be deemed as a relative prognostic factor until
definitive IHC pathohistology.

Keeping this in mind, additional pre- or intraopera-
tively identifiable prognostic factors should be calculated into
the decision-making process of NAC preservation.

The most analyzed prognostic factors of the NAC
neoplastic involvement in the literature were tumor size and
areola–tumor distance.7–10 The suggested tumor size, as a
criteria for NAC preservation, in the most previous studies
was 2 to 5 cm (T1, T2) or simply “small” tumors. As
mentioned earlier, the other problem was the unclearness of
the term “peripheral localization” as a second most important
criterion for NAC preservation. It has been described as
opposite of central zone, subareolar, subareolar �2 cm, or
even as the areola–tumor distance.

Biologic variability of the shape and diameter of the
areola is well known.27–29 Taking this into consideration, we
have measured the distance from the center of the nipple to
the closest margin of the tumor, or in case of multicentric
localization, the distance from the center of the nipple to the
nearest margin of the nearest tumor.

According to the results of this study, involvement of
the NAC base depends essentially on tumor size, TND,
axillary lymph-node status, and LVI with statistically signif-
icant differences (P � 0.05). This means that clinical in-
dications for NAC preservation include tumors �2.5 cm,
TND �4 cm, negative axillary lymph-node status, and neg-
ative LVI.

Surprisingly, tumor nuclear grade in association with
TND did not show any statistically significant differences.
Even more, the number of specimens with and without
NAC-base involvement was the same in the tumor grade III
and grade I group.

Neoplastic involvement of the NAC should be pre-
dicted before surgery or assessed during the operation. The
most important parameters that can be obtained pre- or
intraoperatively are tumor size and TND.

The tumor size was easily measurable preoperatively
using mammograms and ultrasound and intraoperatively at
frozen section histology. Preoperative measurement of the
TND was done clinically and again using mammograms or
ultrasound as described in the methodology. Considering the
results, tumor size �2.5 cm and TND �4 cm should result in
the lowest number of false-negative predictions of the NAC
tumor involvement during the preoperative assessment of
possibility of NAC preservation.

However, what about axillary lymph-node status
and LVI?

The exact number of the involved axillary lymph nodes
was quite difficult to access pre- or intraoperatively. That was
the reason why we have used “axillary lymph-node status” as a
prognostic factor instead of the “exact number.” The status of
the axillary lymph nodes was assessable preoperatively, clini-
cally, or by ultrasound, followed by ultrasound-guided fine
needle biopsy of the enlarged nodes. Intraoperatively, sentinel
lymph node biopsy (SLNB) has become the standard of
axillary lymph-node status assessment.

As far as we know, we have presented LVI as a good
predictor of NAC-base neoplastic involvement for the very
first time. It was possible, but rarely, to notice it on frozen
section intraoperatively. However, LVI is quite reachable at
definitive pathohistology and needs to be accepted as a strong
argument for NAC removal, intraoperatively or after obtain-
ing definitive histology results.

The finding of NAC tumor involvement in 1 patient
who had negative prognostic factors and a second 1 with
borderline prognostic factors, but tumors containing exten-
sive intraductal components (EIC) is quite interesting. In both
cases, EIC had not been diagnosed with mammography or
ultrasonography of the breast.

The EIC has previously been reported in the context of
prognostic factor for residual disease,30 positive or close
surgical margins, and tendency to spread toward the nipple
and the peripheral margins of the resected specimens.31 It has
been defined as ductal carcinoma in situ (DCIS) occupying 25%
or more of the area encompassed by the infiltrating tumor and
DCIS present in grossly normal adjacent breast tissue.32

The presence of EIC is impossible or difficult to diag-
nose preoperatively with standard mammography or ultra-
sonography of the breast.

Maybe in the future, it could be possible to detect it
with contrast helical computed tomography,33 which we did
not use. Although the 2 cases mentioned here were not
enough for statistical analysis, the presence of EIC in the
“borderline” cases of these prognostic criteria (tumor size
�2.5 cm, TND �4 cm, negative LVI, and axillary lymph
nodes status) could be assumed as an additional argument for
immediate or late NAC removal.
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