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[ Abstract] Breast cancer is the leading cause of malignancy-related mortality in women worldwide. The more
accurate prediction of lymph node metastasis and evaluation of personalized prognosis of breast cancer patients could
provide evidence and reference for individualized comprehensive treatment and clinical decision-making. Nomogram
is statistical calculation model developed to generate individualized prediction of a certain clinical event through the
factors associated with it. Currently breast cancer related nomogram models is most commonly used in the prediction
of non-sentinel lymph node status in patients with sentinel lymph node-positive breast cancer, sentinel lymph node
metastasis in clinical node-negative breast cancer and prognosis evaluation of breast cancer. This article reviewed the
recent advances in breast cancer related nomograms according to the above mentioned three aspects, and evaluated
respectively the predictive factors, accuracy, characteristics and clinical application potential.
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Characteristics of the nomograms

The first nomogram to

predict NSLN metastasis

following a positive
SLN biopsy.

detection was
replaced with the
measured size of the
SN metastasis and
the extracapsular
extension. Although
the MSKCC model
showed better
specificity in the low
predicted probability
subgroups, the Mayo
nomogram might
have a lower false-
negative rate for these
patients.

The author simplified
predictive factors and
emphasized the importance
of maximum size of the
overall sentinel node
metastatic deposit.

Tab.1 Description of four nomograms to predict nonsentinel node involvement in breast cancer patients with sentinel node metastasis
MSKCC[rgufmogram Mayo n[(;r]nogram Cambrid%emn]omogram Stanfor rlllomogram
Year 2003 2005 2007 2008
Number of case/area 702/America 462/America 118/England 171/America
Predictive factors
General information
Age - + - -
Detection method of SLN n ) ) i
metastasis
Characteristics of primary tumor
Tumor size + + - 3k
Tumor type + - - -
Histological grade - - + -
Lymphovascular invasion + - - +*
ER status + + - -
Multifocality + - - -
Characteristics of SLN
Number of positive SLNs + + - -
Number of negative SLNs + + - -
Proportion of positive SLNs - - + -
Size of SLN metastasis - + + okt
Extracapsular extension - + - -
The method of

It was developed
from a database

of which the
majority had micro-
metastasis or ITC,
and was validated in
another independent
dataset of which the
majority had macro-
metastasis.

" Tumor size x (size of SLN metastasis)’; *: Lymphovascular invasion x size of SLN metastasis.
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Tab.2 Validation of MSKCC nomogram

Author Year N AUC Predictive factors Characteristics
Detection method, tumor size,
[s] ?lllqrr\lloarstiygi, lygl lghosvta:.?llllsar The first nomogram to predict NSLN
Van, et al 2003 373 0.77 mulifocality, ;mmber ofpositivé metastasis following a positive SLN
SLNs, number of negative biopsy.
SLNs
The method of detection is replaced
462 0.72 Age, tumor size, ER status with the measured size of the SN
number of positive SLNs, metastasis and the extracapsular
: [o] : extension. Although the MSKCC
Degnim, et al 2005 number of negative SLNs, del sh b ificity in th
size of SLN metastasis, model shows etter specificity in the
N N extracapsular extension low predicted probability subgroups,
89 0.86 the Mayo nomogram may have a lower
false-negative rate for these patients.
[16] 588 0.72 MSKCC nomogram acts better in the
Alran, etal ' 2007 . N - subgroup of SLN macrometastasis than
213 0.53 of SLN micrometastasis.
Histological grade, proportion The author simplified predictive factors
Pal, et al [10] 2008 118 0.68 of positive SLNs, extracapsular and _empha_s1zedf tﬁe 1mp01r1tance_ Of
extension maximum size of the overall sentine
node metastatic deposit.
[12] Histological grade, tumor
Klar, et al 2008 98 0.58 position -
It was developed from a database of
o0 Tumor size, lymphovascular which the majority had micrometastasis
Kohrt, et al : 2008 171 0.77 invasion sizé of SLN metastasis " ITC, and was validated in another
> independent dataset of which the
majority had macrometastasis.
" 561 0.78
Coutant, et al’ 7 2009 . . - .
246 0.72
Replacement of detection method with
[15] size of SLN metastasis as the predictive
van la Parra, et al 2009 182 071 B factors could improve predictive
accuracy.
103 0.71 Detection method, tumor size, The size of metastasis was an important
[14] tumor type, lymphovascular predictive factor.
D’Eredita, etal - 2011 invasion, ER status, The first nomogram to predict NSLN
. . mulifocality, number of positive =~ metastasis following a positive SLN
29 0.57 SLNs, number of negative biopsy.
SLNs
The method of detection was replaced
Age, tumor size, ER status with the measured size of the SN
D] number of positive SLNs,  (UINASS A U6 SRR
Qiu, et al 2012 412 0.77 number of negative SLNs, : g

size of SLN metastasis,
extracapsular extension

model shows better specificity in the

low predicted probability subgroups,

the Mayo nomogram may have a lower
false-negative rate for these patients.

“: Two patients groups; :SLN micrometastasis; : Multicenter analysis.
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£, BARTEMEMRIERSAL TMSKCCHI L &,
1 H: 15 90 {2 B M A T MSK CC Al 2 1A
CoutantZ: ') Chen%g "2 13 i 8 31F 43

Br, Ik A Mayod £k B H A — @ Hl i A
(#F3),
1.3.3 Cambridge5| £k K]

20084F, PalZy "' Xf 1184 B AT 4
Mr, #8458 Cambridges £k &, 4 Hm P £
FHMSKCCHI8AM A34~, BIZ:5r4% . SLN
BHYE EL . g5 AR . AR IR A A
Cambridge’!| £k 13 s & b iy i v . 78
Chen’ ! %F 15945 [ LIRS F B ORI
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Tab.3 Validation of Mayo nomogram

Author Year Case AUC Predictive factors Characteristics

The method of detection was replaced with
the measured size of the SN metastasis and
the extracapsular extension. Although the
MSKCC model shows better specificity in
the low predicted probability subgroups, the
Mayo nomogram may have a lower false-
negative rate for these patients.

Age, tumor size, ER status, number

. [o] of positive SLNs, number of negative

Degnim, et al 2005 462 0.77 SLNs, size of SLN metastasis,
extracapsular extension

s [17] 561 0.74
Coutant, et al 2009 246" 0.63" . )
Chen, etal | 0] S011 159 0.68 Number of SLNs, number of negative -

SLNs, size of SLN metastasis

" SLN micrometastasis; “: Multicenter analysis.

x4 AEHOEICambridged| 2k B IELE R
Tab.4 Validation of Cambridge nomogram

Author Year Case AUC Predictive factors Characteristics
[10] Histological grade, proportion The author simplified predictive factors and
Pal, et al 2008 118 0.84 of positive SLNs, extracapsular  emphasized the importance of maximum size of
extension the overall sentinel node metastatic deposit.
561 0.74
prld 2 . . - -
Coutant, et a 009 246 0.63
[20] Number of SLNs, number of  Analysis of the clinicopathological features of
Chen, etal -* 2011 159 0.73 negative SLNs, size of SLN the targeted population is critical before clinical

metastasis application of nomogram.

" SLN micrometastasis; “: Multicenter analysis.
x5 AEALHIStanford3l 2k EIGELE R

Tab.5 Validation of Stanford nomogram

Author Year Case AUC Predictive factors Characteristics

It was developed from a database
of which the majority had
micrometastasis or ITC, and was
validated in another independent

i Tumor size, lymphovascular
Kohrt, etal” - 2008 171 0.85  invasion, size of SLN

metastasis dataset of which the majority had
macrometastasis.
The differences in the rates of
[2] lymphovascular invasion and
Gur, etal - 2008 319 0.64 - micrometastasis between the two
studies likely account for the low
AUC.

Coutant, et al’ |7 2009 ok 072, - -

Scow, etal 1 2009 464 0.72 - -
[x0] Number of SLNs, number of The possible bias in rates of
Chen, et al - 2011 159 0.54 negative SLNs, size of SLN  micrometastasis may be the reason

metastasis of the low AUC.

" SLN micrometastasis; “:Multicenter analysis.

2 BRHIZARESLNEE R AT 5 47 T FUI R 250 W12 W, I n] 98> ALND

sk 22 2 OOAFUIE R R PUS  ARJSIFAAE s 17 ELX SLN B P A mli A g A
WE, T4k, SINBEMOYIRRHRELATEFL  HFTSLNB, ATRESHEINEE HFARE XS, Anik
TR B PR IS AR R &brife, Tz EUKBE ., PO, RIS SRR AT O, TR
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