
Introduction

Planning the therapeutic management of mammary car-

cinoma depends on a reliable assessment of the individual

tumor’s degree of malignancy. Certain prognostic factors

are associated with a high probability of disease recurrence

or the development of metastases.

The sentinel lymph node (SLN) concept consisting of ra-

dioactive SLN detection with consecutive SLN extirpation

and histopathological examination represents the current

standard of care. It is considered a safe procedure with a

low false-negative detection rate and a low false-negative

rate of metastases [1-4]. 

The objective of the present study was to determine

whether, and, if yes, which indicators (patient characteristics,

tumor biology, differences in therapy) could serve to predict

the potential development of recurrent or metastatic disease in

patients with initially negative axillary lymph nodes.

Materials and Methods

Patient collective
In accordance with the German law, pre-approval by IRB was

not required for this study, which complied with the Declaration

of Helsinki. Lymphoscintigraphy is a well-established and rou-

tine diagnostic procedure at the present clinic; naturally, all pa-

tients gave written informed consent prior to lymphoscintigraphy.

The analysis was based on a total of 270 consecutive patients

treated according to the SLN concept who met the following in-

clusion criteria: histologically confirmed mammary carcinoma

(pT1-2) with no clinical evidence of regional lymph node or dis-

tant metastases that was found primarily to be unifocal in config-

uration and of anatomically unilateral localization.

As represented schematically in Figure 1, the overall collective

was broken down into two subcollectives, one with histologically

positive (n = 68/270), the other with histologically negative SLN

(n = 202/270). The SLN-negative patients’ clinical course was

comprehensively followed and documented. The mean follow-

up period between patients’ primary surgery and the last docu-

mented clinical follow-up examination was 3.6 years (median, 3.3

years; range 0.1-8.7 years). Inclusion criteria were a diameter of

the primary tumor ≥ one mm and ≤ 50 mm, as well as a histolog-

ically unremarkable (negative) SLN extirpation. Women with in-

flammatory mammary carcinoma, lymphangiosis carcinomatosa,

secondary carcinomas, and/or prior surgeries involving the breast

or axilla, as well as patients with suspicious (at palpation or ul-

trasound) axillary lymph nodes were excluded from the analysis;

the same applied to women who were pregnant or breast-feeding.

Data gathering and statistical analysis
Data regarding the individual parameters were obtained from

the data bank of the Munich Tumor Register; the patient records

of the Clinic for Nuclear Medicine, the Clinic of Gynecology, and
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the reports of the Institute for Pathology. Data included general

patient demographics and history (e. g. age, menopausal status,

body mass index), tumor-specific and histopathological data (e. g.

tumor localization, diameter, histology, TNM stage, grading), re-

ceptor status (estrogen, progesterone, Her-2/neu status), therapy

(surgery, chemo-, antibody, hormone, radiation therapy), and clin-

ical course.

Patients’ age at time of first diagnosis was determined (mean

57.5 years, range 24-83 years). In addition, the number of SLN ex-

cised in each case was recorded. For purposes of the statistical

analysis, patients initially treated with breast-preserving therapy

but later requiring mastectomy were considered as those under-

going primary mastectomy. For those undergoing adjuvant ther-

apy, the type of therapy was recorded; if a given patient’s adjuvant

therapy included more than one therapy concept, this was corre-

spondingly documented.

Following transfer of the data to an SPSS file, data were

checked for plausibility with respect to the above-described pa-

rameters by comparison of the gathered data with findings from

the above-mentioned databanks. The statistical analysis was per-

formed using the Predictive Analytics Software (PASW, Version

18.0). Continuous variables were given as mean and median, stan-

dard deviation, and quartiles served to measure scatter. Continu-

ous variables were tested for normal distribution using the

Kolmogorov-Smirnov Test. As all tested variables failed to show

normal distribution (p < 0.05), non-parametric tests for non-nor-

mally distributed samples were used for the statistical compar-

isons. For the comparison of two independent, non-normally

distributed samples, the authors used the Mann-Whitney U-test,

while the chi-square test was used for non-categorized data. A

two-sided test of significance was applied for all tests. P values <

0.05 were considered statistically significant.

Results

Table 1 presents the statistically analyzed parameters, to-

gether with the respective statistical test method and the

calculated level of statistical significance for patients with

negative nodal status who within the observation period ex-

perienced disease progression (recurrent or metastatic dis-

ease; n = 14/202) vs. those who did not experience relapse

(n = 188/202).

Table 2 provides an overview of the adjuvant therapies

undergone by women in the overall collective (positive and

negative nodal status; n = 270). Patients underwent one or

more of the following therapies, which are given in de-

scending order of frequency: percutaneous radiation, hor-

mone therapy, chemotherapy, and immunotherapy. This

order also corresponds with the frequency of the application

of the respective methods in the subcollectives with nega-

tive and positive nodal status. Many patients were treated

with more than one adjuvant therapy modality.

The age distribution in the two subcollectives was quite

homogeneous and the respective means and medians lay

Figure 1. — Patients: overall and subcollectives.
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close together. This applies even to the age ranges for the

youngest and oldest patients at the time of first diagnosis.

The majority of patients in both subcollectives were post-

menopausal. It is noteworthy that a comparatively higher

percentage of women who developed recurrent disease had

been pre-menopausal at the time of first diagnosis (43% vs.
25% in the subcollective of women not developing recur-

rent or metastatic disease). The mean and median BMI lay

close together for both groups. Minimum BMI in the re-

currence-free patients was 15 kg/m², compared with 19

Table 1. — Statistical comparisons of patient, tumor, and therapeutic parameters in SLN-negative patients without (n =
188/202) and with (n = 14/202) recurrent or metastatic disease.
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kg/m² in the group that did experience disease progression.

There was a larger spread with respect to maximum BMI,

with 47 kg/m² in the recurrence-free group compared to 39

kg/m² in the group experiencing disease progression. A ma-

jority of patients in both subcollectives underwent excision

of one to three SLN (86% in the recurrence-free group vs.
71% in the group with disease progression). Removal of

four to nine SLN was much less frequent, occurring in 13%

of recurrence-free patients and 29% of patients who did ex-

perience disease progression. In only one case (a patient in

the recurrence-free subcollective) were ten or more SLN

removed. The most frequent tumor localization in both

groups was the upper outer quadrant (recurrence-free: 55%

and disease progression: 79%). Localization of the tumor in

the central glandular body was very rare, occurring in only

2% of the recurrence-free subgroup. Mean and median

tumor diameters were slightly higher in the subgroup with

disease progression compared with the recurrence-free sub-

group. Invasive ductal mammary carcinoma was by far the

most frequent type of malignancy. Less frequent tumor

types, including mucinous, gelatinous, medullary, papillary,

and tubular carcinomas, were documented. While the pT1c

stage predominated in the recurrence-free group (40%), fol-

lowed by the pT2 stage (32%), pT2 represented the more

frequent stage in the subcollective of patients with disease

progression (50%). There were differences between the

comparison groups with respect to the percent distribution

of tumor grading. In the recurrence-free subgroup, under

consideration of all differentiation groups, an overwhelm-

ing majority corresponded to G2 (55%), while, for the sub-

collective with progressive disease, there was an even

distribution to the lower differentiation grades correspon-

ding to G2 and G3, at 50% each. In the subcollective with

disease progression, 14% each showed either estrogen or

progesterone dependence, while 43% showed a combina-

tion of estrogen and progesterone dependent growth and

29% exhibited a negative hormone-receptor status. Over

85% of patients in both subcollectives exhibited no ex-

pression of the Her-2/neu gene. Hyperexpression was ob-

served in 13% of patients in the recurrence-free group

compared with 14% of patients in the subgroup with dis-

ease progression. Breast-preserving surgery was performed

in 81% of patients in the recurrence-free group compared

with 93% in the group with disease progression. In the re-

currence-free group, 19% underwent mastectomy com-

pared with 7% in the group with disease progression. 

A total of 40/202 patients with negative nodal status un-

derwent chemotherapy (38/188 (20%) in the recurrence-

free group vs. 2/14 (14%) in the group with progressive

disease). The overwhelming majorities of both subcollec-

tives did not undergo chemotherapy (79% each for the sub-

collectives with and without recurrent disease); there was a

statistically significant difference between both subcollec-

tives (p = 0.040). 7/188 (4%) of patients in the recurrence-

free group received immunotherapy; none of the patients

in the group with disease progression were treated with this

modality; there was a statistically significant difference be-

tween both subcollectives (p = 0.043). A total of 162/202

patients with negative nodal status underwent hormone

therapy, 157/188 (84%) in the recurrence-free group and

5/14 (36%) in the group with disease progression; there was

a statistically highly significant difference between both

subcollectives (p = 0.0001). A total of 164/202 patients with

negative nodal status received adjuvant radiation therapy

of the affected breast, 156/188 (83%) in the recurrence-free

group, and 8/14 (57%) in the group with disease progres-

sion; there was a statistically significant difference between

both subcollectives (p = 0.019).

Discussion

Objective of the present study was to determine whether

any patient-, tumor- or therapy-specific indicators could be

identified in patients diagnosed and treated using the SLN

concept that would predict the increased progression (local

recurrence, locoregional lymph node recurrence, distant

metastases) of the primary malignancy in patients with

mammary carcinoma, but negative SLN status.

A variety of independent prognostic factors have been

discussed in the literature as potentially predictive of the

individual disease course [5-10]. These include the local-

ization and diameter of the tumor, the tumor histology, its

staging and grading, the histological hormone receptor sta-

tus, and patient characteristics, such as age and weight. The

Nottingham Prognosis Index (NPI) has been established as

a means of estimating the individual prognosis, taking into

consideration factors such as lymph node involvement,

tumor size, and grading. The value of the NPI with respect

to nodally negative stages of mammary carcinoma, how-

ever, has remained controversial in the literature [8, 11].

While, on the one hand, the NPI has been described in stud-

Table 2. — Absolute frequency of adjuvant therapy meth-
ods in the overall collective (n = 270) and relative fre-
quency in the SLN negative and SLN positive
subcollectives; the sum (n > 270) results from the combined
therapies conducted in many patients.
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ies of the impact of different parameters (divergent histo-

logical assessment of grading, different surgical techniques,

differences in the learning curve regarding SLN detection)

as a stable prognostic factor for adjuvant therapy modalities

in patients with positive lymph node status, the index has

been critically reviewed with respect to a negative lymph

node status and shown to be not significant [8, 11]. Thus,

the NPI was considered unsuitable for the question ad-

dressed in the current study of patients with negative nodal

status and was not determined. In addition, several studies

have found that the patient’s age at the time of first diag-

nosis is correlated with the disease course. For example,

patients aged 35-49 years have a good prognosis in com-

parison with the age group above 75 years. On the other

hand, mammary carcinoma in patients below the age of 35

years has a poor prognosis [12].

In the present study of patients with negative SLN sta-

tus, the authors observed no statistically significant differ-

ences between the comparison groups (subcollectives that

were either recurrence-free or showed disease progression)

in terms of patient- or tumor-specific characteristics or sur-

gical technique used. There was no significant difference

with respect to either age, menopausal status or BMI be-

tween the groups, with and without disease progression, al-

though it has been postulated in the literature that high BMI

might be associated with a poorer prognosis [7]. There was

a tendential, though not statistically significant shift to-

wards higher tumor stages in the subgroup of patients with

disease progression: while stage pT1c predominated among

recurrence-free patients, pT2 was more common in the pro-

gression group. Furthermore, none of the other statistically

analyzed tumor-specific parameters (localization, diame-

ter, histology or grading) could be shown to a significant

indicator of disease progression, although reports in the lit-

erature have seen tumor diameter as a prognostic parame-

ter [13, 14], which might be due to the rather small

population of malignant progression in cases of negative

SLN.

The International St. Gallen Consensus Conference es-

tablished risk groups for mammary carcinoma patients ac-

cording to which the probability of axillary lymph node

involvement increases in relation to increasing tumor size

and influences both recurrence-free survival and overall

survival. Patients without lymph node involvement but a

tumor size > two cm were placed in a moderate risk group

[13, 15]. Other authors found that tumor size exerts a large

impact on the five-year survival rate: the five-year survival

rate was 93% in patients with pT1 tumors, compared with

only 55% in patients with pT2 tumors [12]. Data from the

present own patient collective failed to support this corre-

lation in a statistically significant way for SLN-negative

patients. This applies also to the number of SLN removed

(n ≤ 3, 4 - 9, ≥ 10) and also to the surgical technique (breast-

preserving surgery vs. mastectomy). With respect to tumor

histology, the present statistical analysis agreed with find-

ings of a recently published investigation that reached the

conclusion that the histological tumor type should not be

considered as the importance prognostic parameter regard-

ing the risk of progression [10]; there was no statistically

significant correlation in this regard during the observation

period.

It is known that estrogen and progesterone induce cell

growth by binding to hormone receptors on the cell. The

hormones exert a growth stimulating effect on both healthy

breast tissue and on malignant cells. Reports in the litera-

ture have discussed a direct correlation between survival

and hormone receptor status [16]. Thus, the estrogen and

progesterone receptor status could be considered a prog-

nostic (assessing the probability of progression) and/or pre-

dictive (with respect to the targeted choice of therapeutic

modality) parameter. Both a positive estrogen receptor sta-

tus and a positive test for progesterone receptors exert a fa-

vorable effect on the prognosis as these correlate with a

more robust response to hormones. This is especially true

when both types of hormone receptors are identified. By

contrast, a negative hormone receptor status is associated

with a poorer prognosis. Here, one might ask whether this

is to be ascribed to the predictive value, since hormone re-

ceptor positive mammary carcinomas respond well to en-

docrine therapy. No positive correlation could be found for

the SLN negative patients in the present study. On the other

hand, it is possible that the fortunately quite low percentage

of patients experiencing progression of their malignant dis-

ease may have served to conceal a more unequivocal sta-

tistical correlation.

Amplification of the Her-2/neu gene and the associated

hyperexpression are associated with a more unfavorable

prognosis and, according to reports in the literature, can be

identified in about a third of all cases of mammary carci-

noma. The findings of the present study with respect to Her-

2/neu status correlate well with a comprehensive study of

Chinese women which found that Her-2/neu expression

represents an important prognostic factor for patients with

positive, but not negative, nodal status [17].

In comparison with the patient and tumor specific char-

acteristics, and the surgical technique employed in each re-

spective case, a comparison of the recurrence-free

subcollective and the group of patients experiencing dis-

ease progression did return statistically significant differ-

ences for all of the non-surgical adjuvant therapy

modalities. For example, a tendentially smaller percentage

of patients with disease progression had undergone adju-

vant chemotherapy than did patients not experiencing dis-

ease recurrence. This could indicate a diagnostic gap in the

detection and/or histopathological examination of the SLN.

Because of their small size, micrometastases may poten-

tially escape detection at the histopathological examination

[18, 19]. The significance of micrometastases for the prog-

nosis and for the development of recurrent disease remains

controversial in the literature [6, 14, 20, 21]. Patients with
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isolated tumor cells are considered equivalent to patients

with negative nodal status in the current guidelines of the

American Joint Committee.

Similarly, the presence of “skip” metastases, which occur

in up to 4% of cases of mammary carcinoma and which,

because of their irregular pattern of metastasis formation

along the draining lymphatic structures, are not always re-

liably detected with the SLN concept, represent a problem

is this regard [11, 22]. This could have the result that sys-

temic disease might not be adequately recognized. On the

other hand, patients with occult metastases would profit

from adjuvant therapy.

False-negative SLN extirpation and the resulting deferral

of radical axillary dissection is statistically rare and thus

clinically acceptable, although it is known that this repre-

sents a risk of axillary micrometastases that could lead to

regional lymph node recurrence [4, 22-24]. In the present

collective, however, none of the women with the histolog-

ical classification of micrometastasis formation (pNmic)

developed locoregional lymph node recurrence.

Breast-preserving therapy was an indication for postop-

erative radiotherapy in all patients treated with this tech-

nique. The target volume dose of 50 Gy was administered

in five fractioned doses of 1.8-2.0 Gy per week. There was

a statistically significant difference between the subcollec-

tives with and without progressive disease with respect to

adjuvant radiation. Percutaneous radiation of the affected

breast and thorax wall following surgery was administered

in 83% of recurrence-free mammary carcinoma patients

compared with only 57% in the group developing recurrent

disease. Similar results were documented for the patients

receiving endocrine therapy, there being a highly signifi-

cant difference between the two subcollectives. Here, 84%

of recurrence-free patients underwent adjuvant hormonal

therapy compared to only 36% of those ultimately experi-

encing disease progression. There was also a statistically

significant correlation with respect to disease progression

vs. maintained remission in patients treated with im-

munotherapy (antibody therapy). This adjuvant therapy

form, however, was only infrequently used in the present

patient collective: none of the women in the group with dis-

ease progression and only 4% of those not experiencing re-

current disease underwent this therapy.

The development and clinical establishment of modern

diagnostic modalities on the molecular-genetic level have

promoted targeted therapeutic decision-making in the treat-

ment of women with mammary carcinoma [5]. This is es-

pecially true for the specific application of adjuvant therapy

options. Against this background, the preliminary observa-

tions of the present study support the conclusion that the

targeted application of the above-mentioned non-surgical

adjuvant therapeutic modalities may, despite a negative

SLN extirpation status, and given certain pre-requisites (e.

g. adequate receptor status), lead to a statistically less fre-

quent progression of patient’s malignant disease. A plausi-

ble explanation for this observation could be that systemic

adjuvant therapy and/or local radiation minimizes the risk

of occult metastasis formation secondary to micrometas-

tases or so-called “isolated tumor cells”, resulting in a lower

rate of recurrent or metastatic disease.

Conclusions

The prognosis of SLN negative patients with mammary

carcinoma is impacted decisively by their utilization of ad-

juvant therapy options. The present findings underline that

patients might benefit from non-surgical adjuvant therapy

options even in the early stages of mammary carcinoma de-

spite negative SLN findings.

References

[1] Giammarile F., Alazraki N., Aarsvold J.N., Audisio R.A., Glass E.,

Grant S.F., et al.: “The EANM and SNMMI practice guideline for

lymphoscintigraphy and sentinel node localization in breast cancer”.

Eur. J. Nucl. Med. Mol. Imaging, 2013, 40, 1932.

[2] Buscombe J., Paganelli G., Burak Z.E., Waddington W., Maublant J.,

Prats E., et al.: “European Association of Nuclear Medicine Oncol-

ogy Committee and Dosimetry Committee. Sentinel node in breast

cancer procedural guidelines”. Eur. J. Nucl. Med. Mol. Imaging,

2007, 34, 2154.

[3] Weiss M., Gildehaus F.J., Brinkbäumer K., Makowski M., Hahn K.:

“Lymph kinetics with technetium-99m labeled radiopharmaceuticals

- Animal studies”. Nuklearmedizin, 2005, 44, 156.

[4] Weiss M., Meyer M., Siegert S., Bartenstein P., Pfluger T.: “Metas-

tases in patients with breast cancer despite of negative sentinel

lymph node. Has the concept to be changed?” Nuklearmedizin,

2013, 52, 14.

[5] Schwartz G.F., Bartelink H., Burstein H.J.: “Adjuvant therapy in

stage I carcinoma of the breast: the influence of multigene analyses

and molecular phenotyping”. Breast J., 2012, 18, 303.

[6] Ahmed S.S., Thike A.A., Iqbal J., Yong W.S., Tan B., Madhukumar

P., et al.: “Sentinel lymph nodes with isolated tumour cells and mi-

crometastases in breast cancer: clinical relevance and prognostic sig-

nificance”. J. Clin. Pathol., 2014, 67, 243.

[7] Berclaz B., Li S., Price K.N., Coates A.S., Castiglione-Gertsch M.,

Rudenstamm C.M, et al.: “Body mass index as a prognostic feature

in operable breast cancer: the international breast cancer study group

experience”. Ann. Oncol., 2004, 15, 875.

[8] Cserni G.: “The effect of sentinel lymph node biopsy on the Not-

tingham Prognostic Index in breast cancer patients”. J. R. Coll. Surg.
Edinb., 2001, 46, 208.

[9] Dian D., Straub J., Scholz C., Mylonas I., Rack B., Sommer H., et
al.: “Influencing factors for regional lymph node recurrence of breast

cancer”. Arch. Gynecol. Obstet., 2008, 277, 127.

[10] Kwast A.B., Groothuis-Oudshoorn K.C., Grandjean I., Ho V.K.,

Voogd A.C., Menke-Pluymers M.B., et al.: “Histological type is not

an independent prognostic factor for the risk pattern of breast cancer

recurrences”. Breast Cancer Res. Treat., 2012, 135, 271.

[11] Wely van B.J., Smidt M.L., de Kievit I.M., Wauters C.A., Strobbe

L.J.: “False-negative sentinel lymph node biopsy”. Br. J. Surg., 2008,

95, 1352.

[12] Dabakuyo T.S., Bonnetain F., Roignot P., Poillot M.L.: “Population-

based study of breast cancer survival in Cote d'Or: prognostic factors

and relative survival”. Ann. Oncol., 2008, 19, 276. 

[13] Collan Y., Eskelinen M.J., Nordling S.A.: “Prognostic studies in

breast cancer. Multivariate combination of nodal status, prolifera-

tion index, tumor size and DANN ploidity”. Acta Oncol., 1994, 33,

873.

[14] Madsen E.V., Elias S.G., van Dalen T., van Oort P.M., van Gorp J.,

825



Metastatic mammary carcinoma despite histologically negative sentinel lymph nodes: are there any indicators for estimating recurrence etc.

Gobardhan P.D., Bongers V.: “Predictive factors of isolated tumor

cells and micrometastases in axillary lymph nodes in breast cancer”.

Breast, 2013, 22, 748.

[15] Goldhirsch A., Wood W.C., Gelber R.D.: “Progress and promise:

highlight of the international expert consensus on the primary ther-

apy of early breast cancer”. Ann. Oncol., 2007, 28, 1133. 

[16] Osborne C.K., Yochmowitz M.G.: “The value of estrogen and proges-

terone receptors in the treatment of breast cancer”. Cancer, 1980, 46,

2884.

[17] Wang Y., Yao L., Liu Y.Q., Xu Y., Ou Y.T., Li J.F., Wang T.F.: “Differ-

ent influence of Her-2 expression on the prognosis in node-positive and

node-negative breast cancer”. Zhonghua Zhong Liu Za Zhi, 2010, 32,

511.

[18] Hackney L., Williams S., Bajwa S., Morley-Davies A.J., Kirby R.M.,

Britton I.: “Influence of tumor histology on preoperative staging ac-

curacy of breast metastases to the axilla”. Breast J., 2013, 19, 49.

[19] Jimbo K., Kinoshita T., Suzuki J., Asaga S., Hojo T., Yoshida M.,

Tsuda H.: “Sentinel and nonsentinel lymph node assessment using a

combination of one-step nucleic acid amplification and conventional

histological examination”. Breast, 2013, 22, 1194. 

[20] Gloyeske N.C., Goreal W., O'Neil M., Connor C., Tawfik O.W., Fan

F.: “Outcomes of breast cancer patients with micrometastases and

isolated tumor cells in sentinel lymph nodes”. In Vivo, 2011, 25, 997.

[21] Gobhardhan P.D., Elias S.G., Madsen E.V., Bongers V., Ruitenberg

H.J.M., Perre C.I., van Dalen T.: “Prognostic value of micrometas-

tases in sentinel lymph nodes of patients with breast carcinoma: a

cohort study”. Ann. Oncol., 2009, 20, 41.

[22] Kim H.J., Son B.H., Park E.W., Lim W.S., Seo J.Y., Jang M.A., Ku

B.K.: “Axillary recurrence after negative sentinel lymph node

biopsy”. Breast Cancer Res. Treat., 2009, 114, 301.

[23] Nagashima T., Sakakibara M., Nakano S., Tanabe N., Nakamura R.,

Nakatani Y., et al.: “Sentinel node micrometastasis and distant fail-

ure in breast cancer patients”. Breast Cancer, 2006, 13, 186.

[24] Cheng G., Kurita S., Torigian D.A., Alavi A.: “Current status of sen-

tinel lymph-node biopsy in patients with breast cancer”. Eur. J. Nucl.
Med. Mol. Imaging, 2011, 38, 562.

Address reprint requests to:

M. WEISS, M.D.

Department of Nuclear Medicine

University of Munich

Marchioninistr., 15

D-81377 Munich (Germany)

e-mail: mayo.weiss@med.uni-muenchen.de

826




