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The Accuracy of Memorial Sloan-Kettering Cancer Center Nomogram in
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OZET

Amag: Bir ¢ok meme kanseri hastasinda sentinel lenf nodundan bagka metastatik lenf nodu olmadigi halde
gereksiz yere aksiller diseksiyon uygulanmaktadir. Bu g¢aligmanin amaci Memorial Sloan-Kettering Cancer
Center (MSKCC) nomograminin Anadolu’da yagayan meme kanseri hastalarindaki dogrulugunu arastirmaktir.
Gerec ve yontem: Sentinel lenf nodu (SLN) biyopsisi pozitif oldugu i¢in aksiller lenf nodu diseksiyonu yapilan
120 meme kanserli hastanin hasta ve tiimor 6zellikleri irdelendi. Bu hastalarin her birisinin non-SLN tutulum
riski MSKCC nomogrami kullanilarak hesaplandi.

Bulgular: Negatif SLN sayisi, pozitif SLN sayisi, SLN ekstrakapsiiler yayilimi, pozitif SLN sayisinin toplam
SLN sayisina orani (pozitif SLN orani), lenfovaskiiler invazyon varligi, tumor ¢api, human epidermal growth
factor receptor-2 durumu tek degiskenli analizde non-SLN metastaz: ile istatistiksel olarak iliskili bulunan
faktorlerdi. Cok degiskenli analizde ise tiimor ¢apt > Scm (p<0.036) ve pozitif SLN orani (p<0.005) non-SLN
metastazi ile iligkili bulunan parametrelerdi. Nomogramin sonucuna gore ROC egrisi ¢izildi ve egri alt1 alan
0,779 (p<0.001) olarak bulundu.

Sonug: SLN pozitif meme kanserli hastalarda non-SLN metastaz riskini belirlemede MSKCC nomogrami bizim
hasta populasyonumuz i¢in iyi bir ayira¢ olmustur.

Anahtar kelimeler: Meme kanseri, nomogramlar, lenf nod diseksiyonu

ABSTRACT
Background and Aim: Many breast cancer patients undergo to unnecessary axillary dissection as additional
nodal metastasis is not detected other than sentinel lymph node in most of the patients. This study is conducted
to establish the accuracy of Memorial Sloan-Kettering Cancer Center (MSKCC) nomogram in Anatolian
patients.
Materials and Methods: One hundred and twenty sentinel lymph node (SLN) biopsy positive breast cancer
patients who received completion axillary lymph node dissection were reviewed according to patient and tumour
characteristics. The likelihood of having positive non-SLN metastasis based on the factors and the performance
of the diagnostic value of MSKCC nomogram were evaluated.
Results: The number of negative SLNs, the number of positive SLNs, SLN extracapsular extention, proportion
of positive SLNs to total SLNs (positive SLN ratio), lymphovascular invasion, tumor size, human epidermal
growth factor receptor-2 status were found statistically significant on non-SLN metastasis in univariate analysis.
Tumor size > Scm (p<0.036) and positive SLN ratio (p<0.005) were found to be correlated with non-SLN
metastasis in multivariate analysis. Receiver operating characteristic (ROC) curve was formed according to the
nomogram and areas under curve (AUC) was found as 0,779 (p<0.001).
Conclusions: The MSKCC nomogram was good discriminator of non-SLN metastasis in SLN positive breast
cancer patients for our patient population.
Key Words: breast cancer, nomograms, lymph node dissection
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Introduction:
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Breast cancer is the most common cancer type
among women in the world and 1.67 million
new cases diagnosed each year [1]. The
identification of clinical, pathological and
biological factors such as tumour size, axillary
lymph node status, hormonal receptor and
human epidermal growth factor receptor-2
(HER-2) status have a role in risk stratification
and affect treatment modality in breast cancer
[2]. Axillary lymph node metastasis is the most
important prognostic factor in breast cancer
and therefore to determine the axillary lymph
node status is the principle together with the
resection of primary tumour [3]. If there is
sentinel lymph node (SLN) metastasis, axillary
lymph node dissection (ALND) is still the
standard procedure for breast cancer patients;
however, additional nodal metastasis is
detected in the rest of axilla in only about
40%-70% of these patients [4]. Therefore,
many patients undergo to unnecessary axillary
dissection. The importance of sentinel lymph
node biopsy (SLNB) is because of the
complications like seroma, lymphedema, nerve
injury and frozen shoulder in the patients those
who receive ALND. To identify the possible
risk of non-SLN metastasis, Memorial Sloan-
Kettering Cancer Center (MSKCC) developed
a nomogram in 2003.

We conducted this study to establish
the accuracy of the nomogram in Anatolian
patients those who were referred to a single
tertiary centre.

Materials and Methods:

Totally 120 breast cancer patients who
lived in Anatolia and ALND applied because
of positive SLNB between December 2011 and
May 2013 were included in this study. The
study protocol was approved by the Ethics
Committee of Ankara Oncology Training and
Research Hospital. Patients who had clinically
axillary lymph node positivity, received
neoadjuvant therapy or received axillary
surgical manuplation before and those who
failed in successfully locating SLN were
excluded. Both lymphosintigraphy and metilen
blue technique was used to locate SLN. SLNB
was applied either through the same insicion
with mastectomy or through another minimal
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incision. Gama probe was used for the
identification of sentinel lymph node/nodes
and frozen section was carried out on the
biopsy material. Simultaneous ALND applied
in all the patients those whom SLNB result
reported as micrometastasis or
macrometastasis. SLNB material was also
analyzed by immunohistochemistry post-
operatively. Patient's age, tumour size and
histology, nuclear grade, presence of
lymphovascular  invasion  (LVI), SLN
extracapsular extention and multifocality of the
tumor, the number of removed SLNSs, the
number of positive and negative SLNs, the
method of detection of SLNs [frozensection
(FS), routine haematoxylin & eosin, serial
section  haematoxylin & eosin  and
immunohistochemistry ~ (IHC)],  estrogen
receptor, progesterone receptor, HER2 receptor
and KI67 status were recorded. The likelihood
of non-SLN metastasis based on the factors
were evaluated by using chi square test,
student t-test and Mann Whitney U test.
Logistic regression analysis was used on the
multivariate method.

The areas under curve (AUC), the
receiver operating characteristic curve (ROC)
were used to describe the performance of the
diagnostic value of MSKCC.
www.mskcc.org/applications/nomograms/brea
st/BreastAdditionaNonSLNMetastasesPage.as
px is the web site address for MSKCC
Nomogram. SPSS 15 program was used for
evaluating the risk factors in axillary
metastasis.

Results:

There were total 120 patients all women with
mean age 49.48 (£11.21). There were 53
patients (44%) in Group-1 with positive non-
SLN and 67 patients (55.8%) with negative
non-SLN in Group-2. Groups were similar
according to age, tumour type, multifocality,
nuclear grade, ER and PR status. Patients and
tumour characteristics are shown in table-1.

Frozen section was the method used
for the pathological verification of non-SLN in
53 patients (100%) in Group-1 and 63 patients
(94%) in Group-2. IHC was used for
pathological verification of non-SLN in 4
patients (6%) in Group 2. The method used for
the pathological verification of non-SLN did
not differ significantly between the groups
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Table 1: Patient and tumour characteristics
Group 1 (n%) Group 2 (n%) p
0-50 32(%60.4) 39(%58.2)
Age 0.479
>51 21(%39.6) 28(%41.8)
T1-T2 44(%83) 65(%97)
Tumour Size 0.010
T3 9(%17) 2(%3)
IDK 50(%94.3) 60(%89.6)
Tumour Type 0.275
ILK 3(%5.7) 7(%10.4)
1-2 23(%43.4) 35(%52.2)
Nuclear Grade 0.218
3 30(%56.6) 32(%47.8)
+ 25(%47.2) 11(%16.4)
LVI 0.001
- 28(%52.8) 25(%83.6)
+ 27(%50.9) 12(%17.9)
HER-2 0.001
- 26(%49.1) 55(%82.1)
Ratio=1 35(%66) 20(%29,9)
Metastatic SLN 0.001
Ratio Ratio<1 18(%34) 47(%29.9)
+ 30(%56.6) 20(%29.9)
SLN 0.003
Extracapsuler - 23(%43.4) 47(%79.1)
Extention

LVI: Lenfovascular Invasion, HER-2 : Human Epidermal Growth Factor Receptor-2
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Table 2: The significant factors identified
in univariate analysis
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Variables P Value
Tumour Size 0,002
Tumour Size > 5cm 0,01
LVI 0,001
Metastatic SLN Ratio 0,001
The number of positive | 0,001
SLN
The number of negative | 0,001
SLN
HER-2 0,001
Extracapsular Extension | 0,003

LVI: Lenfovascular Invasion,

SLN: Sentinel Lymph Node,

HER-2: Human Epidermal Growth Factor
Receptor-2

Table 3: Multivariate Analysis Results
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ROC Curve

Sensitivity

04 08 08 1o
1 - Specificity

Figure 1: ROC Curve; Sensitivity and 1-

Specificity Graphic.

Odds Ratio | P Value 95% Confidential
Tumour Size >5cm 6.928 0.036 1.130-42.474
Extracapsular Extension | 0.591 0.252 0.240-1.454
HER-2 0.404 0.07 0.152-1.077
LVI 0.445 0.12 0.160-1.235
Positive SLN Ratio 3.626 0.005 1.479-8.890

LVI: Lenfovascular Invasion, SLN : Sentinel Lymph Node, HER-2 : Human Epidermal Growth Factor

Receptor-2
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(p=0.93). In group 1, mean tumour size was
36.21 mm (£ 12.9) and it was 28.96 mm
(+11.60) in group 2 (p=0.002). There was no
statistically significance in KI67 status among
the groups, however HER2 was significantly
positive in Groupl (p=0.001). The mean
number of metastatic SLN showed statistically
significance between the groups; it was 1,83 in
Group-1 and 1,29 in Group-2 (p=0.001). The
significant factors identified according to the
univariate analysis are shown in table-2.

Thereafter stepwise multiple logistic
regression analysis was performed for the
factors those which showed significance in
univariate analysis. Tumour size over 5 cm and
the parameter positive SLN ratio (metastatic
SLN/total SLN = 1) were the independent
factors affecting non-SLN metastasis. The
results of logistic regression analyse are shown
in table-3. Group-1 presented the value 64,32
and Group-2 presented the value 45,86
according to MSKCC nomogram scoring
system. It was statistically significant
(p=0.001). The receiver operating chara-
cteristic curve (ROC) were used to describe the
performance of the diagnostic value of
MSKCC nomogram in non-SLN positivity
(Figure-1). The area under the curve was
calculated as 0.779 and showed significance
(p<0.001).

Orginal Article

Discussion:

Axillary lymph node metastasis is known as
the most significant prognostic factor in early
stage breast cancer patients. Both the treatment
and survival differs according to the presence
of axillary lymph node metastasis [3]. For this
reason, presence and abundance of axillary
lymph node metastasis is important for
determining adjuvant chemotherapy depending
on correct staging. Because of the
complications of ALND such as seroma,
lymphedema, shoulder dysfunction and arm
paresthesia, surgeons targeted on limited
surgery on axilla instead of complete ALND
[5-7]. In accordance with the previous studies,
in 40-70 % of the patients SLN is the only
metastatic lymph node; so there is no
additional metastatic lymph node in the rest of
the axilla [8-10]. As a result of these studies,
determining the axillary status with non-
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invasive methods after diagnosing positive
SLN provided matter for discussion.

In the year 2003, Van Zee et al.
presented a nomogram by using retrospective
analyse method throughout Memorial Sloan-
Kettering Cancer Center records. This
nomogram was tested prospectively and AUC
was found as 0,76 in ROC curve. Therefore,
this is the first nomogram estimating the non-
SLN metastasis risk [11]. In breast cancer
diagnosed patients, clinicopathological
characteristics such as age, ER, PR, HER2
status may vary according to race or socia-
economic status. For example, African—
American breast cancer patients are more
likely to have a triple-negative (ER-/PR-
/HER2-) subtype than Asian women [12]. For
this reason, the validity of MSKCC nomogram
is tested on patients who belong to various
ethnic groups or socia-economic status by
various centres and the results differ from one
centre to another [13-17]. There are some
other developed nomograms in literature to
predict non-SLN status in patients with breast
cancer with SLN metastasis as well; these
include the nomogram developed by Degnim
et al [Mayo nomogram], the nomogram
developed by Pal et al [Cambridge
nomogram], and the nomogram developed by
Kohrt et al [Stanford nomogram] [18-20].
Nomograms may be useful tools to avoid
complete axillary dissection in non-SLN
negative patients. However, before being
incorporated into routine clinical practice, such
nomograms must be validated in independent
patient populations. Among these nomograms,
MSKCC nomogram is the first nomogram in
literature and various validation studies have
been performed to evaluate the accuracy of this
nomogram in different populations, so
comparable data occured in literature. For this
reason, we prefered to test the validity of
MSKCC nomogram in Anatolian breast cancer
patients and to determine the useful parameters
in estimating axillary metastasis. Anatolia is
the greater part of Turkey in which people
from various cultures, various ethnic groups
and socio-economic status are settled. Vast of
the previous studies are performed on alike
people.

In breast cancer patients, non-SLN
metastasis risk is due to the clinical and
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pathological characteristics of both the primary
tumour and the SLN metastasis. Van Zee et
al., found tumour size, LVI, the method of
detection of SLNSs, the number of positive and
negative SLNs as the the related parameters
with non-SLN metastasis; multifocality had
borderline effect on non-SLN metastasis where
tumour type, nuclear grade, ER status did not
show significant effect on non-SLN metastasis
[11].

Orginal Article

Tumour size is also reported as a
related factor with non-SLN metastasis in
some other various studies [21-23]. In our
study, there was significance between the non-
SLN positive and negative groups according to
mean tumour size (p=0.002) and in
multivariate analysis tumour size over 5 cm.
was found as an independent factor increasing
non-SLN metastasis risk (p=0.04). This result
stated the aggravated risk corolated with
tumour size. In the present study; LVI, the
number of positive SLNs, extracapsular
extension and the positive SLN ratio (pro-
portion of positive SLN to total SLN) were the
other factors affecting non-SLN metastasis risk
in univariate analysis compatible with
literature [22-24]. However, only the positive
SLN ratio showed significance in multivariate
analysis (p=0.005). In previous studies on the
topic, there was no relationship between non-
SLN metastasis and ER, PR and HER2
status[17,20-23]. In the present study, hor-
monal receptor status (ER, PR) did not affect
the non-SLN metastasis risk however HER2
showed significance in univariate analysis.
There are both contradicting and sustaining
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