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Abstract
Objective: In the study, our aim was to evaluate the predictability of four different nomograms on non-sentinel lymph node metastases
(NSLNM) in breast cancer (BC) patients with positive sentinel lymph node (SLN) biopsy in a multi-center study.
Methods: We identified 607 patients who had a positive SLN biopsy and completion axillary lymph node dissection (CALND) at seven
different BC treatment centers in Turkey. The BC nomograms developed by the Memorial Sloan Kettering Cancer Center (MSKCC), Tenon
Hospital, Cambridge University, and Stanford University were used to calculate the probability of NSLNM. Area under (AUC) Receiver
Operating Characteristics Curve (ROC) was calculated for each nomogram and values greater than 0.70 were accepted as demonstrating
good discrimination.
Results: Two hundred and eighty-seven patients (287) of 607 patients (47.2%) had a positive axillary NSLNM. The AUC values were 0.705,
0.711, 0.730, and 0.582 for the MSKCC, Cambridge, Stanford, and Tenon models, respectively. On the multivariate analysis; overall
metastasis size (OMS), lymphovascular invasion (LVI), and proportion of positive SLN to total SLN were found statistically significant.
We created a formula to predict the NSLNM in our patient population and the AUC value of this formula was 0.8023.
Conclusions: The MSKCC, Cambridge, and Stanford nomograms were good discriminators of NSLNM in SLN positive BC patients in this
study. A newly created formula in this study needs to be validated in prospective studies in different patient populations. A nomogram to
predict NSLNM in patients with positive SLN biopsy developed at one institution should be used with caution.
Ó 2009 Elsevier Ltd. All rights reserved.
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Introduction
Axillary staging is an important part of breast cancer (BC)
surgery, since axillary lymph node metastasis remains an
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important prognostic factor in BC patients. At present, sentinel lymph node (SLN) biopsy is accepted as a standard approach for clinically axillary negative BC patients.
Completion axillary lymph node dissection (CALND) is recommended if the SLN is positive. Non-SLN metastasis
(NSLNM) is detected in 35e50% of SLN positive
patients.1,2 Several institutions have developed nomograms
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to identify patients with a sufficiently low risk of NSLNM to
avoid CALND.1e4 The Memorial Sloan Kettering Cancer
Center (MSKCC) nomogram5 was published in 2003 and
has been internationally accepted and commonly used for
the prediction of NSLNM. However, a limitation of this nomogram such as it is not applicable when all the pathological
parameters are not known to have been reported.6e10 Even if
the accuracies of the nomogram were validated in some
European countries; patient characteristics and treatment
approach were not similar in different populations.
Three additional nomograms from France,11 England,12
and StanfordeUSA13 have been developed and published.
These nomograms are less complex than the MSKCC using
three pathology parameters instead of eight, but is not
widely accepted as of yet. The axillary staging in clinically
negative BC has being evaluated by SLN biopsy in Turkey
since 1998 in several BC treatment centers. The common
approach of evaluating the SLN is intraoperative frozen
section and if it turns positive, immediate CALND is the
preferred method in Turkey. The NSLNM rates are
45e50% in the Turkish BC population; close to the world
average.14 The aim of the Turkish Federation of Breast Disease Associations Protocol MF08-01 study is to evaluate
the available breast nomograms to predict NSLNM and to
determine the variables on NSLNM in the SLN positive
BC patients in the Turkish population.
Patients and methods
We retrospectively reviewed BC patients who underwent
SLN biopsy at seven different BC treatment centers in Turkey. Six hundred and seven SLN biopsy positive patients
who had CALND were evaluated. The patients who
received neoadjuvant chemotherapy were excluded from
the analysis.
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positive SLNs, the number of negative SLNs, the method
of detection of SLNs [frozen section (FS), routine haematoxylineeosin (HE), serial section haematoxylineeosin
(SSHE) and immunohistochemistry (IHC)], estrogen receptor status, lymphovascular invasion (LVI), overall metastatic
tumor size [the largest size of SLN metastasis in millimeters
(OMS)], micrometastasis, and multifocality of the tumor.
Nomograms
The probability of NSLNM was determined using the
four published nomograms. The online version of the
MSKCC nomogram at www.mskcc.org/nomograms was
utilized including tumor size, grade, the number of positive
SLNs, the number of negative SLNs, the method of detection of SLNs, estrogen receptor status, LVI status, and multifocality of the tumor.
The Tenon scoring system, developed by Barranger et al.
at the Tenon Hospital,11 was applied to our dataset. Three parameters are used for this scoring system (0e7 points): histological tumor size, macro or micrometastasis in SLN, and the
proportion of involved SLNs among all removed SLNs. Patients with scores of 3.5 (constituting the median score)
had a 97.3% chance of having negative NSLNM and the
chance of having negative NSLNM is 94.7% in patients
with a score of 4 in Barranger et al.’s original paper.11
The formula developed by Pal et al. at Cambridge University12 utilizes grade, OMS, and the proportion of
involved SLNs among all removed SLNs. In our study, in
order to standardize OMS, we accepted OMS ¼ 2 mm if
the largest metastatic tumor size was smaller than 2 mm.
The final nomogram, recently developed by Stanford University,13 employs tumor size, status of LVI, and the largest
size of SLN metastasis. Stanford nomogram calculations
were done by using the online version of this method
(http://wwwstat.stanford.edu/~olshen/NSLNcalculator/).

Sentinel node biopsy
Statistical analysis
All patients underwent SLN biopsy using isosulphan
blue dye alone (n ¼ 377) or in addition to a technetium
Tc 99 m sulfur colloid technique (n ¼ 230). The technique
was performed as described previously in the literature.14
In order to assess sentinel node metastases, frozen section
was done in 593 of 607 patients (93%) and the detection
method of SLN metastases was frozen section in 574
patients, routine haematoxylineeosin (HE) in 21 patients,
and serial section haematoxylineeosin (SSHE) in 12 patients. Micrometastasis was defined as tumors between
0.2 mme2 mm and macrometastasis as >2 mm.
Variables
The variables documented included: pathologic size of
the tumor in centimeters, nuclear grade and tumor type
[invasive ductal carcinoma (DC) grade I, DC grade II and
DC grade III or invasive lobular carcinoma], the number of

The likelihood of having positive NSLNM based on the
factors was evaluated by use of c2 test. Stepwise multiple
logistic regression analysis was used to estimate a predictive
model for NSLNM. Three factors were found to contribute
significantly to the logistic regression model. The areas under (AUC) the receiver operating characteristic curve
(ROC) were used to describe the performance of the diagnostic value of each nomogram. A ROC curve plots sensitivity (‘‘true positive rate’’) against 1-specificity (‘‘false
positive rate’’). The best possible prediction method would
yield a point in the upper left corner or coordinate of the
ROC space representing 100% sensitivity and 100% specificity. For perfect validation of a model the ROC value has
to be one which requires a perfect match between the two
dataset which is not feasible. A model with a ROC of 0.5
is equal to the toss of a coin. A model with a ROC of
0.7e0.8 is considered good, whereas a ROC of 0.81e0.9
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Table 1
Descriptive characteristics of study group (n ¼ 607)
Characteristics of the patients’
Age (year)
50
>50
Pathologic tumor size (cm)
2
2e5
5<
Tumor type
Ductal
Lobular
Nuclear grade
1
2
3
Lymphovascular invasion
Yes
No
Estrogen receptor status
Positive
Negative
SLN detection method
SSHE
Routine HE
Frozen
Frozen done
Frozen not done
Number of positive SLN
1
2
3
4
5
Number of negative SLN
0
1
2
3
4
5
Proportion of positive SLN/total SLN
<0.5
0.5e<1
1
Micrometastasis
Yes
No

n (%)
355 (58.4)
252 (41.6)
276 (45)
319 (53)
12 (2)
529 (87.1)
78 (12.9)
41 (6.8)
330 (55.2)
226 (38.0)
326 (53.8)
280 (46.2)
441 (73.2)
161 (26.8)

(range 2e100 mm). Multifocality was present in 21%
(n ¼ 126) of patients. The mean SLN number was 2
(1e11) and the mean number of positive SLN was 1
(1e7). The mean OMS was 15  9 mm (2e41). We could
not reach the OMS of 108 patients, nuclear grade of 10
patients, LVI status of 1 patient, and estrogen receptor status of 5 patients. There was no information if the metastasis
of SLN was micrometastasis or macrometastasis in 65
patients. The MSKCC nomogram was applied to 596
patients, the Cambridge model to 495 patients, the Tenon
model to 537 patients, and the Stanford model to 538
patients with considering the missing variables. Two hundred and eighty-seven patients (47.2%) had positive axillary NSLNM. The mean number of dissected axillary
lymph nodes was 15  6 (range 2e40), and the mean number of involved NSLNM was 2  4 (range 0e26).
AUC values of the nomograms

12
21
574
593
14

(2.1)
(3.4)
(94.5)
(97.6)
(2.4)

The overall predicted probabilities of the MSKCC nomogram, Cambridge model, Tenon model, and Stanford
model; as measured by the AUC are shown in Fig. 1. The
AUC values were 0.700, 0.711, and 0.730 for MSKCC nomogram, Cambridge model, and Stanford model, respectively. The AUC value of Tenon model was 0.582.

490
85
23
4
5

(80.7)
(14.1)
(3.8)
(0.6)
(0.8)

The results of univariate and multivariate analysis

317
164
79
29
10
8

(52.3)
(27.1)
(13.1)
(4.6)
(1.6)
(1.3)

181 (29.8)
109 (17.9)
317 (52.3)

Tumor size, total SLN number, SLN detection method,
proportion of positive SLN to total SLN, OMS, micrometastasis of SLN, LVI, and multifocality were found statistically significant on NSLNM with univariate analysis. The
multivariate analysis was performed on the data with the
parameters which were found to be significant in univariate
analysis. After a multivariate analysis of LVI, OMS, and the
proportion of positive SLN to the total number of SLN
were statistically significant variables on NSLNM
1.00

42 (17.6)
500 (82.4)

(SLN, sentinel lymph node; SSHE, serial section haematoxylineeosin,
HE; haematoxylineeosin).

has excellent discrimination.9,15 Stata Statistical Software:
Release 10 was used for statistical analysis (StataCorp.
2007, TX). All p values were two-tailed, and a value less
than 0.05 was considered to be significant.

0.75

Sensitivity
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0.50

0.25

0.00
0.00

Results
General characteristics
The mean patient age was 50.4  12.3 (range 24e87)
years (Table 1). The mean tumor size was 25  12 mm

0.25

0.50

0.75

1.00

1-Specificity
Mskcc ROC area: 0.7006
Tenon ROC area: 0.5825
Reference

Cambridge ROC area: 0.711
Stanford ROC area: 0.7306

Figure 1. ROC curves and AUC of the study population for MSKCC, Cambridge, Stanford, and Tenon nomograms.
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Table 2
Multivariate analysis of the study group (n ¼ 607)

1.00

OR

Std err

Z

P

[95% conf. interval]

6.34
1.10
2.44

1.41
0.01
0.87

8.29
7.80
2.50

0.000
0.000
0.012

4.10e9.82
1.08e1.13
1.21e4.93

OR: odds ratio; Std err: standard error; LVI: lymphovascular invasion;
OMS: overall metastasis size (the largest size SLN metastasis); SLN:
sentinel lymph node.

metastasis (Table 2). The most important factor was the
positivity of LVI with a 6.34 (95% CI ¼ 4.10e9.82) odds
ratio.
The formula for predicting the NSLNM positivity in
SLN positive BC patients was designed based on the multivariate analysis (Fig. 2). Using our formula as an example
on a patient with OMS ¼ 2 mm, the proportion of positive
SLN among total SLN was 0.5, and positive LVI the prediction of NSLNM would be 52%, and it would be 11% if a patient with OMS ¼ 2 mm, proportion of positive SLN among
total SLN was 0.1, and negative LVI. Our created formula
to predict the NSLNM in our patient population and the
AUC value of this formula was 0.8023, which is considered
to be a good discriminator (Fig. 3). Table 3 shows the parameters that are included in the current nomograms and
our formula.
Discussion
The worldwide performance of the nomograms
The MSKCC nomogram was published in 2003 and validated in several studies.7e10,12,13,16e20 The AUC values of
the MSKCC nomogram in 15 validation studies were
higher than 0.70 except in five studies.9,10,12,16,17 The
MSKCC nomogram was validated by the Stanford group,
but was not by the Cambridge group with 0.77 and 0.68
AUC values, respectively. In our multi-center study, the
MSKCC nomogram predicted the NSLNM probability successfully in the Turkish BC population. The most important
difference between our study and Van Zee’s study was the
detection method of SLN. Van Zee et al.5 performed the FS
method 66% for the retrospective group, 73% for the prospective group, and detected SLN metastasis by FS in
47% of the patients. In our study group, the FS method
was performed on 97.6% of the patients and SLN metastasis was detected by the FS method in 94.5% of the patients.

Figure 2. The formula we created for predicting non-sentinel lymph node
metastases. (p: predictability, OMS: Overall metastasis size, P: proportion
of positive SLN number among total SLN number, L: lymphovascular
invasion).

0.75

Sensitivity

LVI
OMS
Proportion of
þSLN/Total SLN
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0.50

0.25

0.00
0.00

0.25

Area under ROC curve = 0.8023

0.50

0.75

1.00

1 - Specificity

Figure 3. ROC curve and AUC of our patients using our formula.

The Cambridge and Stanford models12,13 for predicting
the NSLNM probabilities in SLN positive BC patients
were published in 2008. On the basis of their results, the
Cambridge group and the Stanford group developed their
own scoring models. The Cambridge model has not been
validated yet by the other institutes. The validation study
for the Stanford model was presented by the Mayo Clinic
at the San Antonio Breast Cancer Symposium 2008.21
The AUC value for the Stanford model was 0.72 in this
study and authors concluded that the Stanford nomogram
appears to perform as well, but not better than the MSKCC.
They also concluded that further validation in other patient
populations is needed prior to widespread utilization of this
nomogram. In our study, we used the Stanford and Cambridge models for validation. Although our patient group
was different from the Cambridge’s and Stanford’s patient
groups by means of OMS and micrometastasis, the Cambridge model and the Stanford model predicted successfully the probability of NSLNM in the Turkish BC
population with 0.71 and 0.73 AUC values, respectively.
Factors limiting the worldwide application of the
nomograms
The differences in the performance of the four nomograms observed in the present and the previous study22
are mainly due to variations in the methods used for histopathological assessment of the sentinel nodes, number of
dissected SLN, and having age and micrometastasis as variables. The number of nodes harvested as SLN as well as the
intraoperative assessment of SLN metastases vary between
the centers. A nomogram usually performs best at the center where it has been developed, but needs to be validated
outside of the facility. Based on our results, our own model
is superior to the four pre-existing nomograms when it is
applied to the Turkish breast cancer patients. However,
this model has to be validated before application in routine
clinical practice.
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Table 3
The parameters included in the current nomograms and our formula
MSKCC Tenon Cambridge Stanford Turkish
Tumor size
Grade
Number of positive
SLNs
Number of negative
SLNs
The method of
detection of SLNs
Estrogen receptor status
LVI status
Multifocality of
the tumor
Macro or
micrometastasis
in SLN
Proportion of
þSLN/total SLN
OMS
Largest size of
SLN metastasis

þ
þ
þ

þ

þ
þ

þ
þ
þ
þ
þ

þ

þ

þ

þ

þ

þ

þ

than clinical judgment. There are two studies which compared the clinical judgment and nomograms to predict
NSLNM.27,28 It was shown that the AUC value of MSKCC
nomogram was higher than the AUC value of clinical judgment. The cutoff value for nomograms is another problematic issue when using nomograms. Poirier et al.17 stated that
Canadian surgeons would prefer omitting CALND in a patient when the nomogram result is less than 10%. Park
et al.29 observed a gradual and significant decline over
time in the rate of CALND when the patient had lower nomogram results. We and other authors believe that nomograms for predicting the non-sentinel lymph node
metastases after a positive sentinel lymph node biopsy
have value as practical tools for clinicians in the clinics
to consult the patient for further treatment options and
nomograms have been used since 2003 widely for this
reason.

þ
þ

LVI: lymphovascular invasion; OMS: overall metastasis size (the largest
size SLN metastasis); SLN: sentinel lymph node.

The statistically significant parameters for NSLNM in
our patient group
We determined three statistically significant parameters
on NSLNM in SLN positive BC patients in our study after
multivariate analysis (LVI, OMS, and proportion of the positive SLN among total SLN). The highest odds ratio (6.34,
95% CI ¼ 4.10e9.82) was for LVI status of the tumor with
those analyses. In a large series with 1228 patients; SLN metastasis size, peritumoral vascular invasion, and the number
of positive SLN were found as statistically significant parameters.23 Recently, very similar results with our study
were found by another study from Japan.24 Jinno H, et al.
found that the LVI status and the number of positive SLN
numbers were statistically significant parameters on
NSLNM in SLN positive BC patients. LVI was confirmed
previously as the most important factor with the tumor size
for axillary status in BC patients.25,26 LVI was also used as
one of the parameters with two different nomograms
(MSKCC and Stanford) which were validated in our study.
The formula which was developed in our study is very
similar to the Cambridge model. Both formulas use OMS
and proportion of the positive SLN among total SLN as parameters. The limitations of our study group with the OMS
and micrometastasis were that we were missing some data
and the size of micrometastasis. OMS was accepted as
equal 2 mm if it was smaller than 2 mm when we put it
in the calculation.

Conclusions
The MSKCC nomogram, Cambridge formula, and Stanford nomogram were good discriminators of NSLNM in
SLN positive BC patients for the Turkish population. A
newly created formula depending on three factors (OMS,
LVI, and proportion of positive SLN among total SLN)
needs to be validated in prospective studies in different patient populations. The Turkish Federation of Breast Disease
Associations recommends: a) a nomogram to predict
NSLNM in patients with positive SLN biopsy developed
at one institution should be used with caution; b) must be
validated before using it for the population, and c) more
than one validated nomograms may be used together while
consulting patients.
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Surgical Clinic, Bursa, TR, Turay Yazici, Oncology State
Hospital and Mamer Surgical Clinic, Bursa, TR.
Conflict of interest
The authors state that they have no conflict of interest.

References
The clinical value of the nomograms
Nomograms do not predict the probability of NSLNM
perfectly in SLN positive BC patients, but is more valuable

1. Chu KU, Turner RR, Hansen NM, Brennan MB, Bilchik A,
Giuliano AE. Do all patients with sentinel node metastasis from breast
carcinoma need complete axillary node dissection? Ann Surg 1999;
229:536–41.

A.S. Gur et al. / EJSO 36 (2010) 30e35
2. Turner RR, Chu KU, Qi K, et al. Pathologic features associated with
nonsentinel lymph node metastases in patients with metastatic breast
carcinoma in a sentinel lymph node. Cancer 2000;89:574–81.
3. Abdessalam SF, Zervos EE, Prasad M, et al. Predictors of positive axillary lymph nodes after sentinel lymph node biopsy in breast cancer.
Am J Surg 2001;182:316–20.
4. Rahusen FD, Torrenga H, van Diest PJ, et al. Predictive factors for
metastatic involvement of nonsentinel nodes in patients with breast
cancer. Arch Surg 2001;136:1059–63.
5. Van Zee KJ, Manasseh DM, Bevilacqua JL, et al. A nomogram for
predicting the likelihood of additional nodal metastases in breast cancer patients with a positive sentinel node biopsy. Ann Surg Oncol
2003;10:1140–51.
6. Kocsis L, Svebis M, Boross G, et al. Use and limitations of a nomogram predicting the likelihood of non-sentinel node involvement after
a positive sentinel node biopsy in breast cancer patients. Am J Surg
2004;70:1019–24.
7. Degnim AC, Reynolds C, Pantvaidya G, et al. Nonsentinel node metastasis in breast cancer patients: assessment of an existing and
a new predictive nomogram. Am J Surg 2005;190:543–50.
8. Alran S, De Rycke Y, Fourchotte V, et al. Institut Curie Breast Cancer
Study Group. Validation and limitations of use of a breast cancer nomogram predicting the likelihood of non-sentinel node involvement after
positive sentinel node biopsy. Ann Surg Oncol 2007;14:2195–201.
9. Klar M, Jochmann A, Foeldi M, et al. The MSKCC nomogram for prediction the likelihood of non-sentinel node involvement in a German
breast cancer population. Breast Cancer Res Treat 2008;112:523–31.
10. Smidt ML, Kuster DM, van der Wilt GJ, Thunnissen FB, Van Zee KJ,
Strobbe LJ. Can the Memorial Sloan-Kettering Cancer Center nomogram predict the likelihood of nonsentinel lymph node metastases in
breast cancer patients in the Netherlands? Ann Surg Oncol 2005;12:
1066–72.
11. Barranger E, Coutant C, Flahault A, Delpech Y, Darai E, Uzan S. An
axilla scoring system to predict non-sentinel lymph node status in
breast cancer patients with sentinel lymph node involvement. Breast
Cancer Res Treat 2005;91:113–9.
12. Pal A, Provenzano E, Duffy SW, Pinder SE, Purushotham AD. A
model for predicting non-sentinel lymph node metastatic disease
when the sentinel lymph node is positive. Br J Surg 2008;95:302–9.
13. Kohrt HE, Olshen RA, Bermas HR, , et alBay Area SLN Study. New
models and online calculator for predicting non-sentinel lymph node
status in sentinel lymph node positive breast cancer patients. BMC
Cancer 2008;8:66.
14. Ozmen V, Karanlik H, Cabioglu N, et al. Factors predicting the sentinel and non-sentinel lymph node metastases in breast cancer. Breast
Cancer Res Treat 2006;95:1–6.
15. Hanley JA, McNeil BJ. A method of comparing the areas under receiving operating characteristic curves derived from the same cases. Radiology 1983;148:839–43.
16. Dauphine CE, Haukoos JS, Vargas MP, Isaac NM, Khalkhali I,
Vargas HI. Evaluation of three scoring systems predicting non sentinel

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

35

node metastasis in breast cancer patients with a positive sentinel node
biopsy. Ann Surg Oncol 2007;14:1014–9.
Poirier E, Sideris L, Dube P, Drolet P, Meterissian SH. Analysis of
clinical applicability of the breast cancer nomogram for positive sentinel lymph node: the Canadian experience. Ann Surg Oncol 2008;15:
2562–7.
Lambert LA, Ayers GD, Hwang RF, et al. Validation of a breast cancer
nomogram for predicting nonsentinel lymph node metastases after
a positive sentinel node biopsy. Ann Surg Oncol 2006;13:310–20.
Evrensel T, Johnson R, Ahrendt G, et al. The predicted probability of
having positive non-sentinel lymph nodes in patients who received
neoadjuvant chemotherapy for large operable breast cancer. Int J
Clin Pract 2008;62:1379–82.
Ponzone R, Maggiorotto F, Mariani L, et al. Comparison of two
models for the prediction of nonsentinel node metastasis in breast cancer. Am J Surg 2007;193:686–92.
Scow JS, Degnim AC, Hoskin TL, Reynolds C, Boughey JC. Assessment of the performance of the Stanford online calculator for the prediction of non-sentinel lymph node metastasis in sentinel node positive
breast cancer patients. In: San Antonio Breast Cancer Symposium,
poster #1005; 2008.
Gur AS, Unal B, Johnson R, et al. Predictive probability of four different breast cancer nomograms for nonsentinel axillary lymph node metastasis in positive sentinel node biopsy. J Am Coll Surg 2009;208:
229–35.
Viale G, Maiorano E, Pruneri G, et al. Predicting the risk for additional
axillary metastases in patients with breast carcinoma and positive sentinel lymph node biopsy. Ann Surg 2005;241:319–25.
Jinno H, Sakata M, Asaga S, et al. Predictors to assess non-sentinel
lymph node status in breast cancer patients with sentinel lymph
node metastasis. Breast J 2008;14:551–5.
Kim T, Giuliano AE, Lyman GH. Lymphatic mapping and sentinel
lymph node biopsy in early-stage breast carcinoma. Cancer 2006;
106:4–16.
Krag DN, Anderson SJ, Julian TB, et al. National Surgical Adjuvant
Breast and Bowel Project. Technical outcomes of sentinel-lymphnode resection and conventional axillary lymph node dissection in
patients with clinically node-negative breast cancer: results from
the NSABP B-32 randomised phase III trial. Lancet Oncol 2007;8:
881–8.
Specht MC, Kattan MW, Gonen M, Fey J, Van Zee KJ. Predicting nonsentinel node status after positive sentinel lymph biopsy for breast cancer: clinicians versus nomogram. Ann Surg Oncol 2005;12:654–9.
Smidt ML, Strobbe LJ, Groenewoud HM, der Wilt GJ, Van Zee KJ,
Wobbes T. Can surgical oncologists reliably predict the likelihood
for non-SLN metastases in breast cancer patients? Ann Surg Oncol
2007;14:615–20.
Park J, Fey JV, Naik AM, Borgen PI, Van Zee KJ, Cody 3rd HS. A
declining rate of completion axillary dissection in sentinel lymph
node-positive breast cancer patients is associated with the use of a multivariate nomogram. Ann Surg 2007;245:462–8.

