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Abstract

Background Eligibility of nipple-sparing mastectomy has been expanded. The purpose of this study was to evaluate inter-
observer agreement regarding magnetic resonance imaging (MRI) descriptors important in determining eligibility for mas-
tectomy, and to investigate the significance of enhancement extending to the areola concerning nipple—areolar complex
(NAC) involvement.

Methods Fifty-one cases with histologically confirmed NAC involvement and 54 cases with negative NAC were enrolled.
Two radiologists assessed the following factors: lesion morphology (mass or non-mass enhancement); intra-nipple bright
signal; enhancement extending to the areola; abnormal nipple enhancement; and tumor—nipple distance. Factors that showed
a significant association with outcome in the univariate analysis were assessed by means of multivariate analysis using a
logistic regression model. Interobserver agreement between observers was assessed by calculating k values (dichotomous
variables), or intraclass correlation coefficients (ICCs; continuous variables).

Results In multivariate analysis of the results from the two observers, tumor—nipple distance (observer 1: odds ratio [OR]
0.93; 95% confidence interval [CI] 0.88-0.99; observer 2: OR 0.89; 95% CI 0.83-0.95) and enhancement extending to the
areola (observer 1: OR 17.9; 95% CI 1.97-162.2; observer 2: OR 24.0; 95% CI 2.62-219.7) were found to be significant
predictors of NAC involvement. A substantial agreement (x = 0.64-0.71) for every dichotomous variable and an almost
perfect agreement (ICC = 0.86) for continuous variable were observed.

Conclusions Findings of breast MRI for NAC preservation had good interobserver agreement. Enhancement extending to
the areola, together with tumor—nipple distance, was significant factors for NAC involvement.

Keywords Breast cancer - Magnetic resonance imaging - Nipple—areolar complex - Nipple-sparing mastectomy -
Interobserver agreement

Introduction

Nipple-sparing mastectomy (NSM), a modified mastectomy
. . . . . in which breast tissue, is removed, while the skin and nip-
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safe procedure in properly selected breast cancer patients
with low locoregional recurrence [1-4]. The reported locore-
gional recurrence rate of NSM ranges from 0.8 to 2.6%
[1-3]. A retrospective study concluded that there was no
significant difference in the cancer recurrence rate or sur-
vival rate between NSM and skin-sparing mastectomy, a
total mastectomy with skin preservation and NAC resec-
tion [4]. Several studies have reported that patient satisfac-
tion after NSM was high [5], especially when compared
with skin-sparing mastectomy [6]. This procedure has been
adopted not only in cases with earlier stage breast cancers,
but also in cases with more locally advanced diseases [7, 8].
Because eligibility has been expanded, relevant preoperative
evaluation concerning tumor involvement of the nipple and
subareolar area are important in the selection of appropriate
candidates.

Breast magnetic resonance imaging (MRI) has been
widely used for preoperative assessment of NSM candi-
dates. The previous studies have revealed several findings
regarding preoperative breast MRI associated with NAC
involvement. Non-mass enhancement (NME) as opposed
to mass enhancement [9], presence of enhancement of the
ipsilateral nipple [9-11], or shorter distance between lesion
and the nipple [12] have reportedly been associated with
NAC involvement; in particular, several cut-off values of
tumor—nipple distance have been suggested, ranging from 5
to 20 mm [12-15]. Interobserver variability regarding breast
MRI descriptors has been investigated in the previous stud-
ies with variable results [16—19]. Interobserver agreement,
which is also important for reliable assessment of whether or
not NSM, can be safely performed, and has not been investi-
gated to date. Furthermore, an enhancing structure probably
related to a malignant lesion, which extends to the areola
instead of the nipple is occasionally detected. This finding
can reflect pathological extension of disease and thereby can
prevent NAC reservation, although it has not been discussed
in the previous studies.

The aim of our study was to evaluate the reproducibility
of MRI descriptors relevant to NSM between observers. In
addition, we investigated the significance of enhancement
extending to the areola, and other MRI findings, as factors
for the determination of patient eligibility for NSM.

Materials and methods

Our institutional review board approved this retrospective
study and waived the requirement for informed patient con-
sent. We reviewed our database for operations performed at
our institution between March 2010 and July 2013; 699 mas-
tectomy cases were identified. In this study, positive NAC
involvement was defined as being present in patients who
underwent total mastectomy or skin-sparing mastectomy.

Histopathological reports of total mastectomy or skin-
sparing mastectomy specimens were reviewed, and NAC
involvement was considered positive if it was clearly stated
as being present by the pathologist at the time of the post-
operative pathological examination. Based on the patho-
logical results, there were 56 patients who did not undergo
primary systemic therapy and were free from locoregional
recurrence or metastasis for > 2 years after surgery. The
presence of tumor involvement of the NAC was definitively
confirmed histopathologically (NAC-positive group). On the
other hand, there were 227 out of total 699 patients who
did not receive primary systemic therapy; a negative mar-
gin was confirmed histopathologically using NSM speci-
mens, and there was no locoregional recurrence or metas-
tasis for > 2 years after surgical treatment. Postoperatively,
pathologists searched the main ducts and surrounding areas
with the guidance of marks that had been made by the sur-
geon before submitting the resected specimens. When the
pathologists did not find any tumor on the surface of the
specimen, they considered the NAC to be free of tumor
involvement. From this population, one-by-one matching
against the NAC-positive group based on age and disease
T stage was conducted; 56 cases involving negative NAC
margins were selected (NAC negative group). After extrac-
tion, medical record review of these cases revealed that no
preoperative breast MRI was performed for 5/56 cases in
NAC-positive group, while cancer was not visible on pre-
operative breast MRI in 2/56 cases in NAC negative group.
These seven cases were excluded, and the remaining 105
cases (NAC-positive group, 51; NAC negative group, 54)
were enrolled (Supplemental Fig. 1). The largest dimension
of lesions on MRI, which had been measured at the time
of clinical care, ranged from 6 to 52 mm (mean, 21.4 mm).

MRI technique

MRI was performed using a 1.5-T system (Avanto, Siemens
Healthcare, Erlangen, Germany). A body coil was used for
transmission, and a double breast coil (16-channel breast
array coil) was used for MRI analysis. Dynamic MRI using
a 3D fat-suppressed volumetric interpolated breath-hold
examination sequence with parallel acquisition was per-
formed before and three times after injection of a bolus of
gadopentetate dimeglumine (0.1 mmol/kg; Magnevist, Bayer
HealthCare AG, Wuppertal, Germany) at a rate of 2 mL/s,
followed by a 20 mL saline flush administered with an auto-
matic injector. Both breasts were scanned in the coronal
plane on first-, second-, and third-phase dynamic images
acquired at 30 s, 1.5, and 4.5 min after contrast injection,
respectively. The parameters for dynamic MRI were as fol-
lows: 5.2/2.3; flip angle, 12°; field of view, 33 cm; matrix,
448 x 318; receiver bandwidth, 430 Hz per pixel; interpo-
lated slice thickness, 0.9 mm; partitions, 144; and time of
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acquisition, 60 s. The right and left breasts were scanned in
the sagittal plane using the volumetric interpolated breath-
hold examination sequence without parallel acquisition at
2.5 and 3.5 min after contrast injection, namely, between
the second- and third-phase coronal images (4.0/2.2; flip
angle, 15°; field of view, 16 cm; matrix, 256 X 256; receiver
bandwidth, 390 Hz per pixel; interpolated slice thickness,
1.2 mm; partitions, 80; time of acquisition, 60 s). In addi-
tion, bilateral sagittal fat-suppressed T2-weighted images
and coronal diffusion-weighted images were obtained before
the administration of the contrast material.

Observer study

Two radiologists (observer 1: A.S. with 15 years of expe-
rience in breast imaging [approximately 3300 breast MRI
examinations]; observer 2: T.I. with 15 years of experi-
ence in breast imaging [approximately 7200 breast MRI
examinations]) independently reviewed the preoperative
breast MRIs. The side and quadrant of the breast, where
the lesion was located, were indicated to the observers,
but they were blinded to all other clinical or pathological
information. They assessed the following factors: morphol-
ogy of the lesion (mass or NME); bright signal within the
ipsilateral nipple on pre-contrast T1-weighted images (intra-
nipple bright signal, positive or negative); and enhancement
extending to the areola (not the nipple, positive or negative);
abnormal enhancement of the ipsilateral nipple in compari-
son with the contralateral nipple (abnormal nipple enhance-
ment, positive or negative). The overall morphology of the
lesion was identified according to its predominant morphol-
ogy. That is, if a lesion looked like it was predominantly a
mass, the observers were asked to define it a ‘mass’ even if
there was a component that looked like a-NME, and vice
versa. Abnormal nipple enhancement was considered posi-
tive regardless of its shape or size when it was conspicu-
ous compared with that in of the contralateral nipple. In
contrast, even when nipple enhancement was observed in
the ipsilateral nipple, abnormal nipple enhancement was
considered negative if the nipple was comparable to that
in the contralateral nipple. In this case, the enhancement in
the nipple was considered normal. Enhancement extending
to the areola was considered positive if relevance between
such enhancement and the main lesion was suspected by
the observer (Fig. 1). The areola was identified by the thick-
ening of skin around the nipple. Focus, a small enhanc-
ing lesion (generally < 5 mm), was not included as a type
of morphology of the lesion in this study, because all the
lesions measured larger than 5 mm. In addition, the distance
between the base of the nipple and the lesion (tumor—nipple
distance) was measured. All the image sequences from each
MRI study were provided to the observers, and they were
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Fig.1 42-year-old woman with ductal carcinoma in situ in the right
breast. A sagittal contrast-enhanced T1-weighted image show-
ing examples of enhancement extending to the areola (arrowheads).
Skin-sparing mastectomy was performed and nipple—areolar complex
involvement was detected histopathologically

allowed to evaluate factors using all of these images as well
as reformatted images.

Statistical analysis

In univariate analysis, differences in MRI findings between
the two groups evaluated by each observer were analyzed
using the Mann—Whitney U Test (for continuous variables)
or the Chi-squared test (for dichotomous variables). Factors
that showed a significant association with outcome in the
univariate analysis were also assessed by means of multivar-
iate analyses using a logistic regression model with forward
stepwise modeling and likelihood ratio tests. The positive
predictive value (PPV), negative predictive value (NPV),
and their 95% confidence intervals (CIs) for each MRI find-
ing that showed a significant association with outcome in
the univariate analysis were recorded. Receiver operating
characteristic (ROC) curves with statistical significance were
calculated for the tumor—nipple distance, and the optimal
cut-off values were determined based on the highest com-
bined specificity and sensitivity pair using ROC curves for
each observer’s results. Their average value as well as the
sensitivity, specificity, PPV, and NPV were then calculated.

Sensitivity and specificity based on factors that were iden-
tified as significant predictors by the multivariate analysis of
both two observers’ results were also calculated using the
ROC curve. At this point, the average value of the optimal
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tumor—nipple distance was adopted if this finding had been
confirmed as a significant predictor by the multivariate anal-
ysis of both observers’ results.

Interobserver agreement of MRI findings between the two
observers was assessed by calculating k values for dichoto-
mous variables, or intraclass correlation coefficients (ICCs)
for continuous variables.

Statistical analyses were performed using SPSS statistics
23 (IBM Corp., Armonk, NY, USA). A p value of < 0.05
was considered to indicate a statistically significant dif-
ference. The k values and ICCs were classified as slight
(< 0.20), fair (0.21-0.40), moderate (0.41-0.60), substantial
(0.61-0.80), or almost perfect (0.81-1.0).

Results
Study subjects

The clinical characteristics of the two groups are detailed in
Table 1. No significant difference was observed between the
two groups concerning most of the clinical and pathologi-
cal factors, with the exception of the progesterone receptor
status (p = 0.01).

Relationship between MRI findings and NAC
involvement

In univariate analyses, NME as opposed to mass (observer
1, p = 0.042; observer 2, p = 0.046), presence of enhance-
ment extending to the areola (p < 0.001 for observers 1
and 2) and abnormal nipple enhancement (p < 0.001 for
observers 1 and 2; Fig. 2) were significantly more frequent

Table 1 Characteristics of the

; NAC-positive group (n = 51) NAC negative group (n = 54) P
study subjects
Age 34-77 years (median, 48) 34-77 years (median, 49) 0.57
Laterality 0.93
Right 25 26
Left 26 28
Interval between MRI ~ 5-140 days (median, 39) 2-120 days (median, 42) 0.99
and surgery
Pathology
T stage 0.79
TO 13 13
T1 13 13
T2 21 27
T3 14 11
N stage 0.13
NO 35 46
N1 13 8
N2 2 0
N3 0
ER status 0.29
Positive 44 50
Negative 7 4
PgR status 0.01
Positive 34 47
Negative 17 7
Her?2 status 0.14
Amplified 9 4
Not amplified 31 42
Unknown 11 8

Her2 amplification was defined as 3 + using immunohistochemistry or by gene amplification in in situ

hybridization

ER estrogen receptor, HER-2 human epidermal growth factor receptor-2, NAC nipple—areolar complex, PR

progesterone receptor
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Fig.2 57-year-old woman with invasive carcinoma of no special type
in the left breast. A sagittal contrast-enhanced T1-weighted image is
shown. Abnormal nipple enhancement (arrow) was considered posi-
tive by both observers. Skin-sparing mastectomy was performed and
nipple—areolar complex involvement was detected histopathologically

in the NAC-positive group than in the NAC negative group;
tumor—nipple distance (p < 0.001 for observers 1 and 2)
was significantly shorter in the NAC-positive group than in
the NAC negative group (Fig. 3), based on the interpreta-
tion by both observers. Results of the univariate analyses,
PPV, NPV, and their 95% ClIs of each MRI finding with
significant association for NAC involvement are shown in
Table 2. When these variables were subjected to multivariate
analysis, tumor—nipple distance (odds ratio [OR] 0.93; 95%
confidence interval [CI] 0.88-0.99), enhancement extending
to the areola (OR 17.9; 95% CI 1.97-162.2) and abnormal
nipple enhancement (OR 18.7; 95% CI 1.97-177.3) were
found to be significant predictors of NAC involvement based
on the interpretation of observer 1; whereas NME morphol-
ogy compared with mass (OR 4.2; 95% CI 1.11-15.9),
tumor—nipple distance (OR 0.89; 95% CI 0.83-0.95) and
enhancement extending to the areola (OR 24.0; 95% CI
2.62-219.7) were found to be significant predictors of
NAC involvement based on the interpretation of observer
2 (Table 3).

Optimal cut-off value of tumor-nipple distance
ROC curve analyses revealed an area under the ROC curve
of 0.88 (95% CI 0.81-0.94) and 0.87 (95% CI 0.80-0.94)

based on the interpretations of observers 1 and 2, respec-
tively (Supplemental Fig. 2). The highest combined
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Fig.3 47-year-old woman with invasive carcinoma of no special
type (arrowheads) in the left breast. A sagittal contrast-enhanced
T1-weighted image is shown. Enhancement extending to the areola
and abnormal nipple enhancement were both negative, and measured
tumor-nipple was 19 mm (observer 1) and 20 mm (observer 2). Nip-
ple-sparing mastectomy was performed and a negative nipple—areolar
complex margin was confirmed histopathologically

specificity and sensitivity pair (observer 1: sensitivity
88.9%, specificity 76.5%; observer 2: sensitivity 88.9%,
specificity 78.4%) was obtained at the cut-off values of
5.5 mm (observer 1) and 4.5 mm (observer 2). When the
cut-off values were set to 5 mm, the average value of the
two observers’ results, PPV, NPV and their 95% CIs for
NAC involvement were 88.1% (95% CI 78.3-97.9%),
77.8% (95% CI 67.5-88.0%) for observer 1, and 87.0%
(95%CI 77.2-96.7%), 81.4% (95% CI 71.4-91.3%),
respectively.

The sensitivity and specificity when the tumor—nipple
distance of 5 mm and enhancement extending to the areola
were used as predicting factors for NAC involvement. They
were, respectively, 80.4, and 88.9% for observer 1 and 84.3
and 88.9% for observer 2. The area under the ROC curve
and its 95% Cls were, respectively, 0.87 (0.80-0.94) for
observer 1 and 0.88 (0.82-0.95) for observer 2 (Supple-
mental Fig. 3).

Intraobserver agreement of findings

A substantial agreement (k = 0.64-0.71) for every dichoto-
mous variable and an almost perfect agreement (ICC = 0.86)
for continuous variables were observed between the MRI
findings assessed by the two observers (Table 4).
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Table 2 Results of univariate analysis

NAC-positive group  NAC negative group

PPV (95% CI) NPV (95% CI) D

Observer 1

Dichotomous variables

Morphology of the lesion NME 38 30
mass 13 24
Intra-nipple bright signal + 9 11
- 42 43
Enhancement extending to ~ + 25 1
the areola _ 26 33
Abnormal nipple enhance-  + 28 1
ment _ 23 53

Continuous variable
Tumor-nipple distance (mm)
Observer 2

Dichotomous variables

Morphology of the lesion NME 37 29
mass 14 25

Intra-nipple bright signal + 7 5
- 44 49

Enhancement extending to  + 27 1
the areola _ 24 53

Abnormal nipple enhance-  + 22 3
ment _ 29 51

Continuous variable

Tumor—nipple distance (mm) 0-25 (median, 0)

0-35 mm (median, 0) 0-78 mm (median, 18.5)

0-80 (median, 18.5)

55.9% (44.1-67.7%)  64.9% (49.5-80.2%) 0.042
0.72
96.2% (88.8-100.0%) 67.1% (56.7-77.5%) <0.001

96.6% (89.9-100.0%) 69.7% (59.4-80.1%) <0.001

<0.001

56.1% (44.1-68.0%)  64.1% (49.0-79.2%) 0.046
0.47
96.4% (89.6-100.0%) 68.8% (58.5-79.2%) <0.001

88.0% (75.3-100.0%) 63.8% (53.2-74.3%) <0.001

<0.001

CI confidence interval, NAC nipple—areolar complex, NME non-mass enhancement, NPC negative predictive value, PPN positive predictive

value

Table 3 Results of multivariate

! Observer 1 Observer 2
analysis
P OR 95% C1 P OR 95% CI
Tumor-nipple distance 0.033 0.93 0.88-0.99 <0.001 0.89 0.83-0.95
Enhancement extending to the areola  0.01 17.9 1.97-162.2 0.005 24 2.62-219.7
Abnormal nipple enhancement 0.011 18.7 1.97-177.3 NS
Morphology of the lesion (NME com- NS 0.034 4.2 1.11-15.9
pared with mass)

CI confidence interval, NME non-mass enhancement, NS not significant, OR odds ratio

Discussion several findings, including that tumor—nipple distance and

This retrospective study investigated observer agreement
regarding MRI findings related to patient eligibility for
NSM, and the significance of the preoperative breast MRI
findings. Substantial agreement for dichotomous variables
and an almost perfect agreement for continuous variable
were observed between the interpretations of the two
observers. In addition, multivariate analysis of MRI data
based on the interpretation of the two observers revealed

enhancement extending to the areola were significant pre-
dictors for NAC involvement.

One-by-one matching was performed in the recruitment
of study subjects. Hence, we built a study cohort relatively
enriched with NAC involvement (48.6%; 51/105 cases),
relative to the previous studies, in which NAC involve-
ment was positive in a smaller proportion of the popula-
tion (7.7-27.7%) [9, 10, 13, 14, 20, 21]. Although a total
of 7/112 (6.3%) cases were excluded from further analysis
after choosing the cases, we succeeded in having two study
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Table 4 Results of interobserver agreement regarding the MRI find-
ings

Variables

Dichotomous k values (95% CI)
0.71 (0.57-0.85)
0.64 (0.43-0.84)
0.70 (0.54-0.86)
0.65 (0.47-0.84)
ICC (95% CI)

0.86 (0.79-0.91)

Morphology of the lesion (mass vs NME)
Intra-nipple bright signal

Enhancement extending to the areola
Abnormal nipple enhancement
Continuous

Tumor—nipple distance

CI confidence interval, /CC intraclass correlation coefficient, NVVIE
non-mass enhancement, 7/ WI T1-weighted image

groups with no statistical differences concerning most of the
clinical and pathological factors.

In this study, morphology of the lesion (mass vs NME)
showed a significant association with NAC involvement,
based on univariate analysis of the results from both observ-
ers. This finding is consistent with a previous study [9],
although MRI interpretation was conducted by a single
radiologist, in contrast to the current study. Interobserver
agreement concerning the morphology of the lesion was
assessed in a previous study involving a cohort compris-
ing probable benign lesions [17]; the k value (0.53) was
relatively lower than that in our study (0.71). This is pos-
sibly because “focus”, a type of morphology which repre-
sents a small enhancing lesion (generally < 5 mm) [22],
was included in their study; in contrast, in our study, all the
lesions measured larger than 5 mm, and the morphology of
focus was not included.

Findings including abnormal nipple enhancement and
tumor—nipple distance have been investigated and reported
to be significantly associated with NAC involvement in the
previous studies [9-11, 13, 14, 21]. These findings also
showed a significant association with NAC involvement in
our study, and we further revealed that they had substantial
to almost perfect agreement between observers. From these
results, all of these findings could be evaluated as findings
relevant to NAC involvement, without interobserver variabil-
ity. It should be noted that interobserver agreement regarding
the tumor—nipple distance was almost perfect, even though
the observers could measure it using any cross sectional
images in addition to reformatted images. Moreover, tumor
involvement not only of the nipple but also the areola will
be important in the determination of patient eligibility for
NSM, because both the nipple and areola are conserved in
NSM. Our study revealed that enhancement extending to the
areola was a significant factor for NAC involvement, with
substantial interobserver agreement. Observers should be
cautious regarding an abnormal enhancing structure which
extends to the areola, in addition to other relevant findings

@ Springer

in the evaluation of NAC involvement using preoperative
breast MRI.

Although several studies have reported the feasibility
of NSM with larger cut-off values concerning tumor—nip-
ple distance (e.g., 20 mm) [12, 15], Ryu et al. reported that
there were no significant differences between groups with a
tumor—nipple distance > 20 mm and those with a tumor—nip-
ple distance “20 mm; they concluded that NSM can be a
feasible treatment options even for cases with tumor—nip-
ple distances “20 mm [23]. In addition, some studies have
reported shorter cut-off values of tumor—nipple distance.
For example, a study [13] that evaluated clinical and radi-
ological predictors of NAC involvement reported a nega-
tive predictive value of 100% for MRI when the cut-off of
the tumor—NAC distance was set at 10 mm. A more recent
study [14] reported that negative intraoperative pathologi-
cal assessment and a tumor-NAC distance of 5 mm at MRI
allowed optimal discrimination for NSM. In the current
study, the cut-off values were demonstrated to be 5.5 and
4.5 mm by the two observers; this appears to be consist-
ent with the previous reports. Furthermore, almost perfect
agreement in assessing tumor—nipple distance between the
two observers would imply good reproducibility of this vari-
able. Based on the results of our current study, the optimal
cut-off value of the tumor-NAC distance can be estimated to
be 5 mm, although this assumption will have to be validated
in a future investigation. In addition, when tumor—nipple
distance < 5 mm was considered together with other signifi-
cant factors, NME morphology type, enhancement extend-
ing to the areola and abnormal nipple enhancement, NPV
was 92.0% for observer 1 and 95.7% for observer 2. This
indicates that NAC involvement would be unlikely in cases
without any of these significant factors. It should be noted
that none of those factors evaluated in this study was not
perfect for assessing NAC involvement. False-positive cases
could be due to background parenchymal enhancement, sub-
tle inflammation of the duct, or vessels being confused with
an enhanced intraductal tumor. False-negative cases could be
due to indolent lesions that were not visible on MRI. Despite
the false-positive and negative cases, our results suggested
that preoperative breast MRI would be useful for evaluating
NAC involvement, and can be assessed with good interob-
server agreement.

This study had several limitations. First, 6.3% of the
total cases were excluded from analyses after one-by-one
matching. A confounding bias could be caused by this non-
uniformity between the groups. Second, whether the results
of this study in which patients were recruited by one-by-one
matching can be generalized remains controversial, although
the results were comparable with the previous studies [9-11,
14]. Although good interobserver agreement was observed
for variables in this study, the two observers’ significant
predictors and the prediction model determined by the
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multivariate analysis were not totally comparable. However,
comparably high sensitivity and specificity were observed
for the results of both observer 1 and observer 2 when we
performed ROC curve analysis using a tumor—nipple dis-
tance of 5 mm and enhancement extending to the areola
as predicting factors for NAC involvement. A prospective,
multi-institutional study that adopts a consensus interpreta-
tion by multiple observers will be necessary to validate our
results. In addition, the incidence of NAC necrosis, which
is known as an occasional complication after NSM [24, 25],
was not considered in our study. We concentrated on evaluat-
ing the relationship between preoperative MRI findings and
the oncologic success of NAC preservation.

In conclusion, there was good interobserver agreement
regarding the breast MRI findings that could determine
factors for NAC preservation. Enhancement extending to
the areola was a significant factor for NAC involvement,
together with tumor—nipple distance, as demonstrated by the
results of both observers.
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