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This study aimed at identifying factors related to sentinel lymph node (SLN) involvement in

patients with tubular, cribriform, mucinous or papillary breast carcinoma and those related

to non-SLN metastases if an SLN was positive. Multivariate analyses involved logistic and

stepwise regressions. The SLNs harboured metastases in 85 of 572 cases, 78 of whom

underwent axillary dissection; 19 presented non-SLN positive disease. Lack of lymphovas-

cular invasion, a tumour size 610 mm and a single SLN removed were the factors predict-

ing an SLN metastasis rate <10%, and patients with these features could be candidates for

no surgical axillary staging. A positive SLN proportion of 650% and no lymphovascular

invasion were associated with a <10% rate of non-SLN invasion; patients with a positive

SLN and these features could be candidates for the omission of completion axillary dissec-

tion. The opposite presentation of these factors would mandate SLN biopsy and axillary

dissection, respectively.
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1. Introduction

Axillary lymph node dissection (ALND) has long been consid-

ered the standard surgical procedure with which to stage and

treat the axilla of breast cancer patients. As a therapeutic ef-

fect cannot even be hypothesised in the absence of a disease,

patients without axillary nodal involvement certainly do not

benefit from this intervention, but are exposed to its morbid-

ity. Sentinel lymph node (SLN) biopsy (SLNB) has largely re-

placed ALND in the staging of patients with no clinical,

imaging or pathological evidence of regional nodal involve-

ment. Although not perfect in terms of accuracy, SLNB has al-

lowed a selective approach to ALND. Patients with no

metastasis in the SLNs can safely avoid ALND,1 whereas ALND

still remains the standard procedure for SLN-positive

patients.2

Since a relatively high proportion of patients with positive

SLNs are found to have no involvement in the remaining ax-

illary lymph nodes, several studies have assessed whether pa-

tients with no further axillary disease could be predicted on

the basis of the primary tumour and SLN findings. It is tempt-

ing to suppose that these patients could be spared an ALND

even if the SLN is metastatic. Some patients may have such

a low risk of axillary nodal involvement that any type of sur-

gical axillary staging in them may seem unnecessary.3,4

Currently, the axillary staging of low-risk patients remains

controversial, with several possible options, including obser-

vation only, SLNB, axillary sampling and ALND in centres

where SLNB or sampling cannot be performed for technical

or other reasons.

Certain histological types of breast carcinomas are associ-

ated with a good prognosis.5,6 This study was initiated in or-

der to analyse the SLNB implications in these tumours.

2. Materials and methods

The European Working Group for Breast Screening Pathology

has initiated a number of studies related to SLNs.7–11 Mem-

bers were recently asked to contribute pathology-related

data on their SLNB cases involving special types of breast

cancers accepted as having a good prognosis: tubular/cribri-

form, mucinous and papillary carcinomas. Mixed tumours

were not included in the analysis, and a pure histological

type required that at least 90% of the tumour had the neces-

sary pathognomonic features. Invasive cribriform and tubu-

lar carcinomas were lumped together because some

tumours presenting a mixture of these two patterns are

called tubular or cribriform, depending on the predominant

pattern.12,13

The methods of SLNB applied in the different institutions

were not uniform, and involved both intraparenchymal (peri-

tumoural and/or intratumoural) and superficial (intradermal

or subareolar) injection of the tracers. Patent blue dye and
99mTc-labelled radiocolloids were used, either in combination

or alone. ALND was performed routinely, as part of the SLNB

validation phase (in 29 SLN-negative and 6 SLN-positive pa-

tients), or on a selective basis, when an SLN was found to

be positive (72 patients). ALND was neither performed on a

selective basis when the SLNs were negative, nor when the
patient was randomised in the European Organisation for

the Research and Treatment of Cancer study comparing

ALND versus axillary radiotherapy for SLN-positive patients

(after mapping of the axilla: radiotherapy or surgery – AMA-

ROS) (4 patients), nor when the patients wished not to have

this intervention (7 patients, one of them with severe comor-

bidities; and 6 further patients with only isolated tumour cells

(ITC) in the SLN). The date of introduction of SLNB differed

from institution to institution, but the patients were operated

on between November 1997 and August 2006 in the institution

with the longest series; most centres entered data from oper-

ations performed between 2000 and 2005.

The pathological analysis of the SLNs was not uniform

either, but a multilevel assessment with haematoxylin and

eosin (HE) staining was used for all SLNs in all the participat-

ing pathology departments. Larger SLNs were halved or sliced

into several parallel pieces. SLNs negative on gross or intraop-

erative assessment were subjected to step-sectioning at inter-

vals of 100–500 lm, depending on the department; a

minimum of three deeper levels were examined in all such

cases. Cytokeratin immunohistochemistry was used for HE-

negative cases in 452/477 (94.8%), and was not performed in

24 HE-negative cases, depending on the institutional protocol.

Non-SLNs were assessed by single or multiple levels (for lar-

ger lymph nodes) stained by HE.

Whenever there were multiple tumours or multiple foci of

tumour in the breast, the largest tumour size was entered in

the analysis, in keeping with the pT classification of malig-

nant tumours in the tumour-node-metastasis (TNM) sys-

tem.14 In cases of multiple tumours, a histological type

other than those specified above resulted in exclusion of the

case from the analysis. For the purpose of this study, any

tumour cell in an SLN was considered a positive finding.

The nodal involvement was then categorised into ITCs,

micrometastases (larger than 0.2 mm, but not larger than

2 mm) or macrometastases (larger than 2 mm) according to

the definitions of these categories.14–16 In an earlier study,

our group demonstrated that the separation of ITCs from

micrometastases was less than optimal, but the reproducibil-

ity could be improved by following some agreed criteria in

keeping with the general rules of the TNM classification of

malignant tumours.14,15 Participants tried to adhere to these

criteria,10,17 along with the definitions14,15 in order to improve

the reproducibility of nodal staging.

The data collected on each case included the patient’s age,

the tumour type, the invasive component size and grade, the

absence or presence of lymphovascular invasion (LVI), the

number of SLNs removed and involved, the pN category of

the SLN involvement (negative versus ITC versus micrometas-

tasis versus macrometastasis), the presence or absence of

extracapsular spread in positive SLNs, whether ALND was

performed or not, and the number of non-SLNs removed

and metastatic. Gender was not considered in this study, be-

cause SLNB is feasible in clinically node-negative male breast

cancers, and furnishes results comparable with those ob-

tained on large series of female breast carcinomas; accord-

ingly, a few male breast cancer cases might have been

mixed with the overwhelming majority of female carcinomas

in this study.
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Univariate analysis for categorical data was performed

with the chi-square test, whereas for continuous variables it

was carried out by using univariate logistic regression. Multi-

variate analysis comprised logistic regression and stepwise

multiple regression with backward and forward selection.

The analyses were achieved with the OS4 statistical

software.18

3. Results

The study involved 572 breast carcinoma cases of special

types with a favourable prognosis. Details on the studied

cases are presented in Table 1. Most of the tumours were of

the tubular/cribriform type, and were grade I tumours. Carci-

nomas with a higher histological grade were of the mucinous

or papillary types.

The frequencies of SLN positivity according to the different

values of the categorical variables are shown in Table 2, which

also includes the results of the univariate analyses relating to
Table 1 – Basic characteristics of the tumours (patients)
analysed

Mean (±SD; range) age of the patients

(years)

59 (±11; 26–89)

Median (mean ± SD; range) tumour size

for all tumours

10 mm (11.2 ± 5.4; 0–45)

Tumour sizes as pT categories

pT1a 56 (9.8%)

pT1b 246 (43.0%)

pT1c 239 (41.8%)

pT2 31 (5.4%)

Combined histological grade

(Nottingham)

Grade I 490 (85.7%)

Grade II 68 (11.9%)

Grade III 14 (2.4%)

Invasive tumours by type

Tubular/cribriform carcinomas 427 (74.7%)

Mucinous carcinomas 114 (19.9%)

Papillary carcinomas 31 (5.4%)

Focality of the tumours

Unifocal tumours 510 (89.2%)

Multiple tumours (multifocal or

multicentric)

54 (9.4%)

Tumours with no data on focality 8 (1.4%)

Lymphovascular invasion in the

primary tumour

47 (8.2%)

1/2/3/4/5/6 SLNs removed per patient 290/173/70/23/15/1

Median (mean ± SD; range) of SLNs

removed per patient

1 (1.8 ± 0.4; 1–6)

SLN involvement (by ITC/

micrometastasis/macrometastasis)

95 (16.6%) (10/48/37)

Extracapsular extension of SLN

metastasis

12 (12.6%)

All patients with ALND 107 (18.7%)

SLN-positive patients with ALND 78 (82.1%)

Median (mean ± SD; range) of non-

SLNs removed per patient with ALND

14 (14.9 ± 7; 3–36)

All non-SLN positive patients 21 (3.7%)

SLN: sentinel lymph node; ITC: isolated tumour cells; ALND: axil-

lary lymph node dissection.
the listed variables. The factors significantly associated with

SLN involvement were the presence of LVI, the tumour size,

the tumour type, the number of SLNs removed and the focal-

ity (multiple versus unifocal). The same variables were found

to be the independent variables predicting SLN involvement

by logistic regression (Table 3). The backward and the forward

stepwise multiple regression yielded similar results, and

implicated the same variables. When ITCs were considered

a negative finding, as suggested by the pN0(i+) category of

the TNM system,14–16 the focality proved not to be significant

in either the univariate or the multivariate approach.

Tumours belonging in the pT1a (not larger than 5 mm) or

pT1b (larger than 5 mm but not larger than 10 mm) categories

were associated with overall 3.6% and 10.2% SLN metastasis

(ITC excluded), but when analysed by mm size categories, tu-

mours measuring 10 mm in greatest dimension displayed

17.9% (12/67) SLN involvement, and those measuring 8 and

9 mm also had relatively high incidences of SLN positivity

(5/51 and 6/52, respectively). When the lack of LVI was also

considered, pT1a and pT1b carcinomas exhibited SLN metas-

tasis in portions of 3.7% and 8.4%, respectively. When ana-

lysed mm by mm, tumours smaller than 10 mm had less

than 10% SLN involvement, whereas those reaching 10 mm

were SLN-positive in 13.1%, and all larger tumours also had

>10% SLN involvement. As shown in Table 1, mucinous carci-

nomas had 7% SLN metastasis. Patients without LVI and with

1 SLN identified had a 22/264 (7.6%) metastasis rate in these

lymph nodes, whereas those with more than 1 SLN removed

had a metastasis rate of 39/261 (14.9%). Tumours belonging

in the pT1a and pT1b size categories, without LVI and only 1

SLN identified, had low rates (4%) of SLN positivity: 1/25 and

5/121, respectively, whereas larger tumours with the same

features had >10% SLN positivity. The combination of these

three factors into the worst profile (i.e. the presence of LVI,

a tumour larger than 10 mm, and more than 1 SLN removed)

had a high incidence of SLN involvement (7 macrometastases

and 5 micrometastases out of 19 carcinomas; 63.2%).

As concerns the 107 patients who underwent axillary

lymph node dissection, the involvement of non-SLNs was

found in 21 (3.7% of all patients, and 19.6% of all patients with

axillary dissection). Two of the non-SLN positive cases were

patients with negative SLNs, who were therefore interpreted

as false-negative SLN biopsy cases. The factors bearing on

the frequency of non-SLN involvement are shown in Table

4. None of the variables found to be significant in the univar-

iate analysis proved significant in the logistic regression.

When the forward and backward stepwise multiple regres-

sions were also performed, LVI (p = 0.025) and the proportion

of positive SLNs (p = 0.019) were found to be significant.

When only the 78 patients who had positive SLNs and axil-

lary dissection were considered, the non-SLN metastasis rate

was higher for tumours which had LVI identified (11/26;

42.3%) than for tumours without demonstrated LVI (8/52;

15.4%). In the latter category, patients at the lower end of the

SLN ratio values (for practical purposes the cases were divided

into the two categories of up to or more than 50% of the SLNs

found positive) had a lower non-SLN involvement rate (2/26;

7.7%) than those at the top end (6/26; 23.1%). Of the patients

who had both LVI and a positive SLN ratio above 50%, the rate

of non-SLN involvement was the highest (8/17; 47.1%).



Table 2 – Frequency of SLN involvement according to the variables analysed, and the results of the univariate analyses

Variable SLN+ (ITC incl)/All p SLN+ (ITC excl)/All p

Age 0.589 0.6466

Tumour size <0.001 0.0001

Number of SLNs 0.028 0.0895

Histological type 0.020 0.029

Tubular/cribriform 80/427 (18.7%) 71/427 (16.6%)

Mucinous 9/114 (7.9%) 8/114 (7.0%)

Papillary 6/31 (19.4%) 6/31 (19.4%)

Grade 0.884 0.733

Grade 1 81/490 (16.5%) 73/490 (14.9%)

Grade 2 11/68 (16.2%) 5/59 (15.3%)

Grade 3 3/14 (21.4%) 3/14 (21.4%)

LVI <0.001 <0.001

LVI present 27/47 (57.4%) 26/47 (55.3%)

LVI absent 68/525 (13.0%) 59/525 (11.2%)

Focality 0.003 0.006

Unifocal 78/510 (15.3%) 70/510 (13.7%)

Multifocal 17/54 (31.5%) 15/54 (27.8%)

SLN: sentinel lymph node; ITC: isolated tumour cells; LVI: lymphovascular invasion.

Table 3 – Multivariate (logistic regression) analysis of the factors influencing SLN involvement

Variable O.R. 95% CI p O.R. (95% CI) p

(A) ITC included as SLN+

Focality 2.2107 1.1045–4.4249 0.0250 2.0630 1.0447–4.0739 0.0370

Grade 1.1453 0.5020–2.6133 0.7471 – – –

Number of SLNs 1.3484 1.0798–1.6838 0.0084 1.3231 1.0628–1.6473 0.0123

Tumour size (mm) 1.0707 1.0238–1.1198 0.0028 1.0725 1.0261–1.1209 0.0019

Type 0.3808 0.1849–0.7839 0.0088 0.4421 0.2602–0.7512 0.0025

LVI 10.5282 4.9472–22.4053 <0.0001 9.3753 4.5771–19.2037 <0.0001

Age (years) 1.0185 0.9952–1.0423 0.1199 – – –

(B) ITC excluded from SLN+

Focality 2.0249 0.9795–4.1858 0.0569 – – –

Grade 0.9209 0.3951–2.1466 0.8487 – – –

Number of SLNs 1.3001 1.0281–1.6439 0.0284 1.2722 1.0122–1.5990 0.0390

Tumour size (mm) 1.0794 1.0307–1.1304 0.0012 1.0794 1.0317–1.1294 0.0009

Type 0.4520 0.2205–0.9269 0.0302 0.4602 0.2685–0.7887 0.0047

LVI 11.0285 5.1677–23.5365 <0.0001 10.4525 5.1775–21.1015 <0.0001

Age (years) 1.0184 0.9942–1.0432 0.1382 – – –

SLN: sentinel lymph node; ITC: isolated tumour cells; LVI: lymphovascular invasion.
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Of the 13 patients who had positive findings (including

ITCs) in the SLN but no axillary treatment (surgery or radio-

therapy), 2 were lost to follow-up, the remaining 11 have no

evidence of disease after a median follow-up of 33 months

(range: 18–83 months).

4. Discussion

Some kind of surgical and pathological axillary staging is gen-

erally performed in breast cancer patients, and the informa-

tion acquired is used as a key factor in determining the

need for adjuvant systemic treatment, in choosing between

different systemic treatment options and in recommending

radiotherapy, especially postmastectomy radiotherapy. The

traditional staging intervention was ALND. However, some

studies have reported that a wait-and-see policy can also be

acceptable in some patients with a low expected risk of nodal
metastases.3,4,19 These studies indicate that the rate of axil-

lary recurrences is generally low at 10 years, and is tumour

size-dependent. Salvage ALND can be performed without ex-

tra morbidity and with acceptable disease control.3,19 SLNB

has now become a standard staging procedure for clinically

node-negative breast carcinomas. However, the debate is

continuing as to whether this low, but not zero-morbidity

intervention should be offered to everyone with breast cancer.

The controversy pertaining to the management of the axilla

generated a national one-day debate in the United Kingdom

on 8th September 2005, when Benson suggested that observa-

tion alone may be an acceptable approach, for example in pa-

tients with a low (5–10%) risk of nodal involvement, because

this is the reported false-negative rate of SLNB; these patients

are those with small tumours and a favourable histological

grade.20 In the present study, we tested whether favourable

histologic types, i.e. tubular/cribriform, mucinous and papil-



Table 4 – Frequency of non-SLN involvement according to
the variables analysed, and the results of the univariate
analyses

Variable Non-SLN+/All ALND p

Age 0.316

Tumour size 0.024

Number of SLNs 0.202

Number of positive SLNs 0.022

SLN+ ratio 0.003

Histological type 0.101

Tubular/cribriform 14/86 (16.3%)

Mucinous 6/15 (40%)

Papillary 1/6 (16.7%)

Grade 0.334

Grade 1 16/91 (17.6%)

Grade 2 4/11 (36.4%)

Grade 3 1/5 (20%)

LVI 0.002

LVI present 11/28 (39.3%)

LVI absent 10/79 (12.7%)

Focality 0.120

Unifocal 16/90 (17.8%)

Multifocal 5/14 (35.7%)

pN(sn) 0.002

pN0(i)) 2/29 (6.9%)

pN0(i+) (ITC) 1/4 (25%)

pN1mi (micrometastasis) 4/39 (10.3%)

pN1 (macrometastasis) 14/35 (40.0%)

EC spread 1.000

Absent 16/66 (24.2%)

Present 3/12 (25%)

SLN: sentinel lymph node; ITC: isolated tumour cells; LVI: lym-

phovascular invasion; ALND: axillary lymph node dissection; EC:

extracapsular.
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lary carcinomas, could have implications as concerns the

indication of SLNB or ALND after the finding of positive SLNs.

SLNB has a recognised false-negative rate ranging from 5%

to 10%.7 Whenever SLNB is used to tailor the management of

the axilla, this range of errors must be accepted; accordingly,

a maximum of 10% missed nodal positivity was considered

acceptable in the present work. It should also be borne in

mind that not all axillary metastases become clinically evi-

dent,1 and false-negatively staged patients may not obviously

derive a prognostic disadvantage from this false staging.

The first analysis demonstrated that SLN involvement

(including ITCs) was associated with lymphovascular inva-

sion, a larger tumour size, the tubular or papillary type, more

SLNs identified and multifocality. Although debate is contin-

uing as to the therapeutic implications of the finding of ITCs

in the SLNs, these low volume nodal findings are generally

not considered metastasis from the aspect of staging and

treatment planning,2,21,22, in keeping with the TNM classifica-

tion.14–16 The analysis was therefore also performed after

exclusion of the ITCs from the node-positive category. The

same variables, except focality, were associated with SLN

involvement.

These results are in keeping with those of a large single

institutional study, where tumour size and LVI were the two

most important predictors of SLN involvement, and favour-

able histological types also influenced the rate of SLN metas-
tasis.23 The University of Louisville Breast Cancer Study

Group also assessed the frequency of SLN metastases in con-

nection with the special type cancers analysed here24: tubular

and mucinous carcinomas were found to have similar rates of

SLN involvement to those observed in our study (17% and 6%,

respectively), whereas papillary carcinomas displayed a lower

rate of SLN disease in the Louisville study: 7% versus 19%.

This difference may perhaps be explained by the fact that

papillary carcinomas do not form a homogeneous histological

group. They encompass in situ carcinomas (used synony-

mously with intraductal papillary carcinoma),25 invasive car-

cinomas with a predominant papillary pattern and invasive

carcinomas of no special type arising in the setting of intra-

ductal or intracystic papillary carcinomas.26

The data from before the SLNB era support the notion that

a subgroup of patients can be identified with a nodal metasta-

sis rate smaller than 10%. When analysing the 12,950 tumours

not larger than 10 mm in the Survival Epidemiology and End

Results database, Maibenco and colleagues found an overall

rate of 3.9% of nodal metastasis in tumours of favourable his-

tological type. This contrasted with the 13.9% rate of node pos-

itivity for the other types.27 A meta-analysis of the frequency

of nodal metastasis in tubular carcinomas suggested a 6.6%

rate for pure tubular carcinomas.28 The lower rates from these

earlier studies may probably be explained by the fact that the

SLN are often subjected to more scrutiny than lymph nodes in

general, and more metastases can be identified in them. This

is reflected by the fact that a majority of the metastases found

belonged in the micrometastatic category (Table 1).

As suggested above, the tumour size and LVI were identi-

fied earlier as factors influencing nodal, or more specifically

SLN metastasis, and focality was also implicated in some ser-

ies.29,30 The only contradictory factor emerging from our anal-

ysis is the number of SLNs. It might be inferred that this

factor simply reflects a statistical chance of randomly finding

a metastasis: the examination of more SLNs leads to a greater

possibility of finding a positive SLN, similarly as in nodal stag-

ing in general,31,32 and a single SLN removed during lympha-

tic mapping was found to be associated with higher rates of

false negativity.33 If this were true (and this area requires fur-

ther study), a single SLN recovered from the axilla would in-

deed be associated with a lower detected metastasis rate,

but not with an actual lower metastasis rate.

Whenever an SLN is found to be metastatic, the current

standard treatment involves ALND,2 although it is acknowl-

edged that such an approach may result in the overtreatment

of about 60% of the patients, or even 75% in women with a low

risk of nodal involvement, such as those reported here. It is

important to identify patients with a low likelihood of exhib-

iting further nodal involvement in the axilla, because they

could be offered a wait-and-see policy instead of undergoing

ALND and being exposed to its morbidity. A recent meta-anal-

ysis identified five factors which significantly influence the

rate of non-SLN metastases: the size of the SLN metastasis,

the extracapsular extension of the SLN involvement, the

number of SLNs involved, the primary tumour size and the

presence of LVI.34 The univariate analyses in our study iden-

tified four of these factors as being significantly associated

with non-SLN involvement. Extracapsular extension was

rather rare with these tumours, and this may have accounted
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for the similar rates of non-SLN metastasis when this phe-

nomenon was present or absent. The multivariate analysis

highlighted only two independent factors that were signifi-

cantly associated with non-SLN involvement: LVI and the pro-

portion of involved SLNs.

Although the theoretical possibility of haematogenous

lymph node metastasis cannot be excluded, LVI must be re-

garded as an obligatory predecessor of nodal metastasis, be-

cause the tumour cells reach the SLNs via the lymphatic

vessels. However, LVI is not always seen when nodal metasta-

ses are present (11% in this series), a situation that is simply

explained by the fact that the histopathological assessment

is based on sampling. LVI may be too minuscule as a change

to be included in the tissue blocks: it may either be seen by

chance in the sectioning level examined, or it must be exten-

sive to be detected by random sampling. The latter occur-

rence certainly harbours a much higher chance of nodal

metastasis and may be the explanation of why LVI is associ-

ated not only with the presence of metastatic SLNs, but also

with metastasis to non-SLNs.

The other variable, the proportion of involved SLNs, reflects

the nodal metastatic load as the ratio of positive SLNs and all

SLNs removed. Several studies have included the number of

positive SLNs in their analysis of the risks of non-SLN involve-

ment, and have found it to be a significant predictor.24,34–37

However, it is not indifferent whether a metastatic SLN is

one of 3–4 SLNs removed or a single one. Likewise, the num-

bers of negative SLNs or all SLNs removed have been reported

to be significant variables influencing the rate of non-SLN

metastasis .38–40 A few investigations have even used the per-

centage or ratio of the affected SLNs, and this derived variable

also proved useful in the prediction of non-SLN involve-

ment41–44 or massive axillary nodal involvement.45 Besides

the SLN setting, the lymph node ratio (LNR) was found to be

a better prognosticator in breast cancer than the number of in-

volved lymph nodes, which is generally considered to be the

single most important prognostic factor of this disease.46,47

The Nottingham prognostic index, derived from the tumour

size, the histological grade and the nodal stage, was outper-

formed by the LNR-based prognostic index, where the nodal

stage was substituted by an LNR-based score.48

As concerns the other factors which have often been

found to be associated with metastases in non-SLNs, the sizes

of the primary tumour and of the SLN metastasis might have

failed to be significant in the subset of patients analysed here

because the majority of the tumours were small and of low

grade. Low case numbers may also have influenced the re-

sults, but it is more likely that these factors have less bearing

on the incidence of non-SLN metastases than do LVI and the

extent of the nodal load, as reflected by the positive SLN ratio.

The present series included relatively high numbers of these

tumours, but both SLN involvement and more explicitly

non-SLN involvement were rare.

Although the special types of carcinoma investigated gen-

erally have a good prognosis, they may be associated with

considerable rates of overall nodal involvement. It should be

borne in mind that when the factors influencing nodal

involvement accumulate as a poor combination, the rate of

SLN involvement may be too high to allow a conservative

wait-and-see policy. On the other hand, our results suggest
that when tumour size is small (pT1a and pT1b), LVI is absent

and only 1 SLN is identified, the risk of SLN (or lymph node)

involvement is in the range of the false-negative rate of SLN

biopsy (less than 10%), and probably allows the approach of

observation alone instead of a surgical staging procedure.

When SLNB is performed in these low-risk, special type

carcinomas, the finding of a metastasis poses a second uncer-

tainty about the need for a completion ALND. Again, the iden-

tification of factors influencing non-SLN involvement can

help in the identification of patients with a low possibility

of further nodal metastasis, such as those who lack LVI and

have a low SLN ratio (up to 50%), and in whom the omission

of ALND may be a reasonable alternative approach. Addition-

ally, the opposite end of the spectrum may be suggested.

When the relevant factors accumulate to form a poor predic-

tive profile (LVI present and positive SLN proportion above

50%), ALND may be considered a requisite, because of the

association with the greater than 50% rate of non-SLN

involvement. This study is probably the first to highlight this

end of the spectrum.

The types of breast carcinomas analysed here may have a

favourable prognosis even in the presence of lymph node

metastasis.5 Our results highlight the view that some patients

may not even require SLNB for staging, and others can be can-

didates for the omission of completion ALND when an SLN is

found to harbour metastasis.49 On the other hand, high risks

of SLN metastasis and non-SLN involvement may indicate

SLNB followed by ALND even in these tumours with a favour-

able outcome.

Note added in proof

In support of our findings related to the lack of association be-

tween non-SLN metastases and extracapsular spread of SLN

metastasis in this set of tumours, it has been reported that

extracapsular extension of SLN micrometastases are seen

predominantly in tubular carcinomas, and may possibly be

of less disadvantage than extracapsular spread in general.50

Conflict of interest statement

None declared.
Acknowledgements

The kind assistance of William Miller with the OpenStat soft-

ware is acknowledged. The authors are grateful to surgeons,

nuclear medicine specialists, radiologists and others working

in the SLNB team, and not least to the patients who contrib-

uted to the data.
R E F E R E N C E S
1. Veronesi U, Galimberti V, Mariani L, et al. Sentinel node
biopsy in breast cancer: early results in 953 patients with
negative sentinel node biopsy and no axillary dissection. Eur J
Cancer 2005;41:231–7.



E U R O P E A N J O U R N A L O F C A N C E R 4 3 ( 2 0 0 7 ) 1 4 0 7 – 1 4 1 4 1413
2. Chagpar AB, McMasters KM. Treatment of node-positive
breast cancer. Expert Rev Anticancer Ther 2006;6:1233–9.

3. Greco M, Agresti R, Cascinelli N, et al. Breast cancer patients
treated without axillary surgery: clinical implications and
biologic analysis. Ann Surg 2000;232:1–7.

4. Della Rovere GQ, Bonomi R, Ashley S, Benson JR. Axillary
staging in women with small invasive breast tumours. Eur J
Surg Oncol 2006;32:733–7.

5. Ellis IO, Galea M, Broughton N, Locker A, Blamey RW, Elston
CW. Pathological prognostic factors in breast cancer. II.
Histological type. Relationship with survival in a large study
with long-term follow-up. Histopathology 1992;20:479–89.

6. Simpson JF, Page DL. Prognostic value of histopathology in the
breast. Semin Oncol 1992;19:254–62.

7. Cserni G, Amendoeira I, Apostolikas N, et al. Pathological
work-up of sentinel lymph nodes in breast cancer. Review of
current data to be considered for the formulation of
guidelines. Eur J Cancer 2003;39:1654–67.

8. Cserni G, Amendoeira I, Apostolikas N, et al. Discrepancies in
current practice of pathological evaluation of sentinel lymph
nodes in breast cancer. Results of a questionnaire-based
survey by the European Working Group for Breast Screening
Pathology. J Clin Pathol 2004;57:695–701.

9. Cserni G, Gregori D, Merletti F, et al. Non-sentinel node
metastases associated with micrometastatic sentinel nodes
in breast cancer: metaanalysis of 25 studies. Br J Surg
2004;91:1245–52.

10. Cserni G, Bianchi S, Boecker W, et al. Improving the
reproducibility of diagnosing micrometastases and isolated
tumor cells. Cancer 2005;103:358–67.

11. Cserni G, Bianchi S, Vezzosi V, et al. The value of cytokeratin
immunohistochemistry in the evaluation of axillary sentinel
lymph nodes in patients with lobular breast carcinoma. J Clin
Pathol 2006;59:518–22.

12. Ellis IO, Pinder SE, Bobrow L, et al. Pathology reporting of
breast disease. <http://www.cancerscreening.nhs.uk/
breastscreen/publications/nhsbsp58-low-resolution.pdf>.

13. Perry N, Broeders M, de Wolf C, et al. editors. European
guidelines for breast screening and diagnosis. Luxemburg,
European Communities; 2006.

14. Sobin LH, Wittekind C, editors. UICC TNM classification of
malignant tumours. 6th ed. New York: John Wiley and Sons,
Inc.; 2002.

15. Greene FL, Page DL, Fleming ID, et al., editors. AJCC cancer
staging handbook – TNM classification of malignant tumors. 6th
ed. New York: Springer Verlag; 2002.

16. Hermanek P, Hutter RVP, Sobin LH, Wittekind C. Classification
of isolated tumor cells and micrometastasis. Cancer
1999;86:2668–73.

17. Cserni G, Sapino A, Decker T. Discriminating between
micrometastases and isolated tumor cells in a regional and
institutional setting. Breast 2006;15:347–54.

18. Miller WG. OpenStat v4. <http://www.statpages.org/miller/
openstat/OpenStat.htm> [accessed 2006.09.15.].

19. Baxter N, McCready D, Chapman JA, et al. Clinical behaviour
of untreated axillary nodes after local treatment for primary
breast cancer. Ann Surg Oncol 1996;3:235–40.

20. No authors listed. Management of the axilla in women with
breast cancer. <http://www.event-solutions.info/files/lh1255/
FinalBrochureAxilla.pdf> [last accessed 3 December 2006].

21. Schwartz GF, Giuliano AE, Veronesi UConcensus Conference
Committee. Proceedings of the consensus conference on the
role of sentinel lymph node biopsy in carcinoma of the breast,
April 19–22, 2001, Philadelphia, Pennsylvania. Cancer
2002;;94:2542–51.

22. Cserni G. What is a positive sentinel lymph node in breast
cancer patients? A practical approach. The Breast [in press
E-pub ahead of print].
23. Viale G, Zurrida S, Maiorano E, et al. Predicting the status of
axillary sentinel lymph nodes in 4351 patients with invasive
breast carcinoma treated in a single institution. Cancer
2005;103:492–500.

24. Wong SL, Edwards MJ, Chao C, et al. Predicting the status of
the nonsentinel axillary nodes: a multicenter study. Arch Surg
2001;136:563–8.

25. Tavassoli FA, Devilee P, editors. World Health Organization:
tumours of the breast and female genital organs. 4th
ed. Lyon: IARC Press; 2003.

26. Rosen PP, Oberman HA. Tumors of the mammary gland. Atlas of
tumor pathology. Third series, fascicle 7. Washington
(DC): Armed Forces Institute of Pathology; 1993. p. 209–219.

27. Maibenco DC, Weiss LK, Pawlish KS, Severson RK. Axillary
lymph node metastases associated with small invasive breast
carcinomas. Cancer 1999;85:1530–6.

28. Papadatos G, Rangan AM, Psarianos T, Ung O, Taylor R,
Boyages J. Probability of axillary node involvement in patients
with tubular carcinoma of the breast. Br J Surg 2001;88:860–4.

29. Arisio R, Sapino A, Cassoni P, et al. What modifies the relation
between tumour size and lymph node metastases in T1
breast carcinomas? J Clin Pathol 2000;53:846–50.

30. Cserni G, Bianchi S, Vezzosi V, et al. Sentinel lymph node
biopsy in staging small (up to 15 mm) breast carcinomas.
Results of a European multiinstitutional study. Pathol Oncol Res
2007;13:5–14.

31. Cserni G. Changing trends in lymph node recovery from
axillary clearance specimens in breast cancer: possible
implications for the quantitative axillary status from a 17 year
retrospective study. Eur J Oncol 1997;25:403–8.

32. Kiricuta CI, Tausch J. A mathematical model of axillary lymph
node involvement based on 1446 complete axillary dissections
in patients with breast carcinoma. Cancer 1992;69:2496–501.

33. Martin 2nd RC, Chagpar A, Scoggins CR, et al.
Clinicopathologic factors associated with false-negative
sentinel lymph-node biopsy in breast cancer. Ann Surg
2005;241:1005–12.

34. Degnim AC, Griffith KA, Sabel MS, et al. Clinicopathologic
features of metastasis in nonsentinel lymph nodes of breast
carcinoma patients. Cancer 2003;98:2307–15.

35. 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.

36. 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.

37. Zavagno G, De Salvo GL, Bozza F, et al. Number of metastatic
sentinel nodes as predictor of axillary involvement in patients
with breast cancer. Breast Cancer Res Treat 2004;86:171–9.

38. Hwang RF, Krishnamurthy S, Hunt K, et al. Clinicopathologic
factors predicting involvement of nonsentinel axillary nodes
in women with breast cancer. Ann Surg Oncol 2003;10:248–54.

39. 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.

40. Farshid G, Pradhan M, Kollias J, Gill PG. A decision aid for
predicting non-sentinel node involvement in women with
breast cancer and at least one positive sentinel node. Breast
2004;13:494–501.

41. Cserni G, Burzykowski T, Vinh-Hung V, et al. Axillary sentinel
node and tumour-related factors associated with non-
sentinel node involvement in breast cancer. Jpn J Clin Oncol
2004;34:519–24.

42. Tan YY, Fan YG, Lu Y, et al. Ratio of positive to total number of
sentinel nodes predicts nonsentinel node status in breast
cancer patients. Breast J 2005;11:248–53.

http://www.cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58-low-resolution.pdf
http://www.cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58-low-resolution.pdf
http://www.statpages.org/miller/openstat/OpenStat.htm
http://www.statpages.org/miller/openstat/OpenStat.htm
http://www.event-solutions.info/files/lh1255/FinalBrochureAxilla.pdf
http://www.event-solutions.info/files/lh1255/FinalBrochureAxilla.pdf


1414 E U R O P E A N J O U R N A L O F C A N C E R 4 3 ( 2 0 0 7 ) 1 4 0 7 – 1 4 1 4
43. 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.

44. Chagpar AB, Scoggins CR, Martin II RCG, et al. Prediction of
sentinel lymph node-only disease in women with invasive
breast cancer. Am J Surg 2006;192:882–7.

45. Chagpar AB, Scoggins CR, Martin II RCG, et al.
Predicting patients at low probability of requiring
postmastectomy radiation therapy. Ann Surg Oncol
2007;14:670–7.

46. Vinh-Hung V, Verschraegen C, Promish DI, et al. Ratios of
involved nodes in early breast cancer. Breast Cancer Res
2004;6:R680–8.
47. Woodward WA, Vinh-Hung V, Ueno NT, et al. Prognostic value
of nodal ratios in node-positive breast cancer. J Clin Oncol
2006;24:2910–6.

48. Vinh-Hung V, Tai P, Storme G, et al. A ratio-based nodal
prognostic index for breast cancer. Poster 5023 29th Annual San
Antonio breast cancer symposium. <http://www.sabcs.org/
SymposiumOnline/index.asp> [last accessed 17 December
2006].

49. Benson JR, Querci della Rovere Gthe Axilla Management
Consensus Group. Management of the axilla in women with
breast cancer. Lancet Oncol 2007;8:331–48.

50. Cserni G. Axillary sentinel lymph node micrometastases with
extracapsular extension: a distinct pattern of breast cancer
metastasis? J Clin Pathol 2007, in press. doi:10.1136/
jcp.2007.047357.

http://www.sabcs.org/SymposiumOnline/index.asp
http://www.sabcs.org/SymposiumOnline/index.asp
http://dx.doi.org/10.1136/jcp.2007.047357
http://dx.doi.org/10.1136/jcp.2007.047357

	Sentinel lymph node biopsy and non-sentinel node involvement in special type breast carcinomas with a good prognosis
	Introduction
	Materials and methods
	Results
	Discussion
	Note added in proof
	Conflict of interest statement
	Acknowledgements
	References


