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Introduction

Axillary lymph node dissection has long been part of the staging and locoregional 

treatment of primary operable breast carcinoma.1 It is known however, that this 

procedure, which has considerable morbidity does not improve survival.2,3 In 1991 

Guiliano and co-workers came with a new concept of axillary lymph node assessment: 

sentinel lymph node biopsy.4 This method, based on the idea by Morton that the lymph 

node on which the primary tumour drains will fi rst harbour metastatic disease, would be 

a less invasive alternative for axillary lymph node dissection.5 Although many studies of 

sentinel lymph node biopsy followed by axillary lymph node dissection have validated 

sentinel lymph node biopsy for primary operable breast carcinoma,6-8 there is little data 

available on patients treated with sentinel lymph node biopsy alone. Some investigators 

therefore warn that it is too early to accept this procedure as the standard of care in 

general practice, and that it fi rst has to be validated in randomized trials.9-14 Based on the 

results of our learning phase on which we published data before we felt it was justifi ed 

to off er sentinel lymph node biopsy as the standard of care in our institution.8 In this 

article we evaluate data on follow-up of 185 patients who underwent a sentinel lymph 

node biopsy in our hospital without axillary lymph node dissection if the sentinel lymph 

node was tumour-negative. The key indicator for this study was axillary recurrence.

Patients and methods

195 patients (194 female, 1 male) who presented at the UMCG in the period from 

January 1999 till June 2002, either with an operable primary breast carcinoma, or after 

excision of the primary tumour in a regional hospital, were included in this prospective 

study for sentinel lymph node biopsy. 

A total of ten patients were excluded afterwards; one patient was excluded because the 

breast tumour proved to be a metastasis of a carcinoid tumour of the small bowel. Nine 

patients were excluded because the primary tumour proved to be ductal carcinoma 

in situ (DCIS), resulting in a study population of 185 patients. Informed consent was 

obtained from all patients. One patient had bilateral disease, therefore 186 sentinel 

lymph node biopsy procedures were performed in 185 patients. The clinical and 

pathological characteristics are summarized in Table 1.

An experienced team of physicians in nuclear medicine, surgery and pathology treated 

all patients. Our sentinel lymph node biopsy technique has been described extensively 

before.8 Changes have been made in tracer volume and injection site. In short the 

procedure included the peritumoural injection of 60 MBq 99mTc-nanocolloid in 1 mL of 

saline, after which lymphoscintigraphy was performed using early and late dynamic and 

static imaging. Within 24 hours after lymphoscintigraphy patients were operated. Prior to 

the operation a dose of 1 mL Patent Blue V (Blue Patenté V; Laboratoire Guerbet, Aulnay-

sous-Bois, France) was injected peritumourally. The harvested sentinel lymph nodes 

were examined by the pathologist using both heamotoxylin and eosin (HE) staining 
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and immunohistochemistry for cytokeratin (CAM 5.2). Patients with a tumour-positive 

sentinel lymph node were off ered additional axillary lymph node dissection in a separate 

operation session. Follow-up was according to the Comprehensive Cancer Center 

protocols of Northern Netherlands (http://www.ikn.nl).

Table 1. 

Clinical and pathological characteristics of the study population

  n range

Age (years), average 58 (31-88)

Tumour size (cm), average    1.8 (0.2-8.5)

Tumour grade T1 132  

 T2 53

 T3 1 

Tumour location Upper outer quadrant 95 

 Lower inner quadrant 4 

 Upper inner quadrant 36  

 Lower outer quadrant 31

 Central 20 

Histology Ductal 145 

 Lobular 27  

 Other: 14    

      Papillary 2

      Tubular 3

      Carcinosarcoma 1

      Colloid carcinoma 1

      Not specifi ed 3   

T1=tumour diameter less than 2 cm; T2=tumour diameter more than 2 cm but no more than 5 cm in diameter; 

T3=tumour diameter more than 5 cm.

Results 

The results of this study are summarized in Table 2.  A sentinel lymph node was 

visualized on lymphoscintigraphy in 181 out of 186 procedures. In four of the fi ve 

unsuccessful lymphoscintigraphy-procedures the sentinel lymph node could be 

identifi ed during operation; by blue dye alone in three patients and in one patient by 

both blue dye and the handheld gamma detection probe. 
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Table 2. 

Results of the sentinel lymph node biopsy

  n range

Lymphoscintigraphy

 Total number of SLNs 257 

 Average per patient 1.4 (1-4) 

 Failed procedures 5 

Operation

 Total number of SLNs 289 

 Average per patient 1.6 (1-6)

 Failed procedures 6

SLN identifi cation

 Found only with dye 12 

 Found only with probe 19

 Found by combination 149

 Not found 6

Histology SLN 

 Positive 73 

 Micro IHC 11

 Negative 107

Histology on completion ALND in 

SLN-positive patients 

 Positive 27

 Negative 36 

SLN=sentinel lymph node; IHC=immunohistochemistry; ALND=axillary lymph node dissection.

During operation sentinel lymph nodes were identifi ed in 180 out of 186 procedures. 

In six procedures the sentinel lymph node could not be found, despite preoperative 

lymphoscintigraphy had shown a faint hot spot in fi ve out of these six procedures. 

They underwent axillary lymph node dissection and in four patients the lymph nodes 

contained metastasis. Both preoperative lymphoscintigraphy and intraoperative sentinel 

lymph node identifi cation were unsuccessful in one patient, in whom ten out of 16 

lymph nodes appeared to be tumour-positive after axillary lymph node dissection. 

Obstruction of lymph vessels may have caused the procedure to fail in these patients. No 

correlation was found between the number of positive lymph nodes at axillary lymph 

node dissection and failure to identify the sentinel lymph node.

The sentinel lymph node contained metastasis in 73 patients, of whom 63 patients 

underwent axillary lymph node dissection. Of those patients 27 had one or more 

additional lymph nodes containing metastatic disease. Ten patients refused a second 

operation. Reasons for this were various and included age and co-morbidity. Those 
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patients received radiotherapy treatment of the axilla. 

One patient had an anaphylactic reaction to blue dye and this patient needed 

mechanical ventilation and intensive treatment but recovered fully. This case is described 

extensively elsewhere.15 No further major complications occurred in this population. 

The median follow-up is 35 months (range, 17-59). During follow-up one 68-year-old 

woman had a regional recurrence, 26 months after a tumour-negative sentinel lymph 

node biopsy procedure in the same lymph node basin. This patient presented with a 

tumour in the upper outer quadrant of her right breast, which had a clinical diameter of 

2 cm. On preoperative lymphoscintigraphy there was one sentinel lymph node, located 

in the axilla. A highly experienced surgeon performed a lumpectomy and sentinel 

lymph node biopsy and found one hot and blue lymph node. On pathology, the primary 

tumour proved to be a 1.3 cm large grade I ductal carcinoma. The sentinel lymph node 

was negative for metastasis. The pathological size of the recurrence was 1 cm. On axillary 

lymph node dissection fi ve out of nine lymph nodes were positive for metastasis. She 

received delayed radiotherapy to the axilla and hormonal therapy and is alive today 

without disease. This gives a false negative-rate of 1 out of 74 tumour positive patients = 

1%.16

Discussion 

To date at least fourteen studies have provided data on sentinel lymph node biopsy 

without further axillary dissection in patients with sentinel lymph node-negative breast 

carcinoma. Results of those studies are shown in Table 3.

With a false-negative rate of 1% after a median follow-up of 35 months our results 

support the conclusion of those studies: that sentinel lymph node biopsy is a safe and 

reliable procedure for determining the nodal status and to ensure locoregional control. 

Currently the NSABP-32 study is underway.17 This study randomizes sentinel lymph 

node-negative patients to adjuvant axillary lymph node dissection and no axillary lymph 

node dissection and will give the defi nite scientifi c evidence on the reliability of the 

procedure in several years. 
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Table 3. 

Results of studies on sentinel lymph node biopsy without axillary lymph node dissection in 

patients with negative sentinel lymph node

Investigator (year) SLN (-) SLN (+) median FU FN FNR  

  pts (n) pts (n) (months) (n) (%)16

Giuliano et al. (2000)30 67 58 39 0 0

Veronesi et al. (2001)31 280 93 <24 0 0

Roumen et al. (2001)32 100 43 24 1 2.3

Schrenk et al. (2001)33 82 63 22 0 0

Meijer et al. (2002)34 100 - 47 1 -

Hansen et al. (2002)35  238 - 39 0 0

Shivers et al. (2002)36 - - 16 0 0

Chung et al. (2002)37 206 - 26 4 -

Reitsamer et al. (2003)38  116 - 22 0 0

Burgmans et al. (2003)39 161 107 39 4 2.5

Veronesi et al. (2003)40 167 92 46 0 0

Ponzone et al. (2003)41 150 57 15 0 0

Van Berlo et al. (2003)42 107 55 - 0 0

Badgwell et al. (2003)43 159 63 32 1 1.6

Current study 107 78 35 1 1

‘-’=not mentioned in article; SLN=sentinel lymph node; SLN (-) pts=sentinel lymph node negative patients; SLN (+) 

pts=sentinel lymph node positive patients; FU=follow-up; FN=false-negative; FNR=false-negative rate.

False-negative rate

From extensive literature on sentinel lymph node biopsy followed by axillary lymph 

node dissection we know that during the learning phase of sentinel lymph node 

biopsy the false-negative rate drops, but never reaches zero, and is always around 

5%.18,19 Reasons for this, apart from fl aws in nuclear medicine, surgical and pathological 

technique, might be obstruction of lymph drainage by tumour or extensive infi ltration of 

tumour in the primary lymph node.20 

Why did we have a false-negative rate of only 1% in this study? It can be argued that 

the follow-up is still too short. However, the NSABP-B04 study showed that 75% of the 

axillary recurrences appear within the fi rst two years of follow-up.21 The same study 

showed that in only 20% of the patients with breast carcinoma axillary recurrences 

become clinically apparent, while actually 40% do have axillary metastasis. 

We also know that adjuvant systemic therapy reduces the risk of regional recurrences.22-24 

Twenty-six out of the 107 patients with a tumour-negative sentinel lymph node in this 

study received adjuvant therapy which may have contributed to the low false-negative 

rate. The number of patients treated with adjuvant therapy is very low, because most 

patients presented with small tumours of low grade. These patients did not receive 
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adjuvant therapy, according to regional guidelines in the study period. 

What is the impact of a false-negative sentinel lymph node biopsy? In this case the 

patient received adjuvant therapy with a delay of 26 months. It is not known from 

literature however, whether a long-term delay in adjuvant chemotherapy after surgery 

for oestrogen-receptor (ER)-positive patients reduces the effi  cacy of this treatment.25,26 

Nowadays most patients will receive adjuvant systemic therapy based on features of 

the primary tumour. In a study assessing the implications of a false-negative sentinel 

lymph node biopsy on the treatment of breast carcinoma patients, Nano and co-

workers found that in only two out of the 285 patients that underwent a sentinel 

lymph node biopsy, the status of the sentinel lymph node would have had impact on 

their treatment and their survival prospects.11 But in patients such as our case, with 

apparently good prognosis primary tumours, accurate lymph node staging is very 

important because it can radically alter the management. Are these very infrequent but 

serious errors acceptable? We believe they are; the pathological evaluation of sentinel 

lymph nodes is much more thoroughly than that of the nodes of an axillary lymph node 

dissection. Therefore in a successful sentinel lymph node biopsy the axilla of a patient 

is more accurately staged than with an axillary lymph node dissection. We now fi nd 

micrometastasis (and even isolated tumour cells), we did not fi nd before. Besides this 

there is a lower morbidity in patients staged with a sentinel lymph node biopsy.27

Axilary lymph node dissection after positive sentinel lymph node biopsy

On completion axillary lymph node dissection in our series 43% of the patients with 

a positive sentinel lymph node had one or more additional positive lymph nodes. 

Completion axillary lymph node dissection was off ered to all patients with tumour-

positive sentinel lymph nodes, but it is not sure if this is really necessary, especially in 

patients with micrometastasis. All patients with a tumour-positive sentinel lymph node 

who refused axillary lymph node dissection in this study and therefore received axillary 

radiotherapy are alive today without disease. Two studies are currently investigating 

the necessity of completion axillary lymph node dissection. The European EORTC 

10981 AMAROS (After Mapping of Axilla Radiotherapy Or Surgery) trial is comparing 

axillary radiotherapy versus completion axillary lymph node dissection in patients with 

a tumour-positive sentinel lymph nodes and hopes to fi nd comparable locoregional 

control with less morbidity in the patients treated with axillary radiotherapy.28 The 

ACSOG-Z0011 trial is randomizing patients with a tumour-positive sentinel lymph node 

to axillary lymph node dissection and no axillary lymph node dissection.17 Both groups 

receive systemic therapy and breast irradiation. Objective of this study is to look for 

diff erences in survival, local control and morbidity between both groups. 

There is much discussion on the topic of micrometastasis. The twelve patients 

with micrometastasis in this series were off ered completion axillary lymph node 

dissection. Four patients refused and of the eight patients that underwent completion 
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axillary lymph node dissection two had additional tumour positive nodes. De 

Widt-Levert and co-workers found that most patients with a clinically T1 tumour 

and micrometastasis or isolated tumour cells in the sentinel lymph nodes do not 

benefi t from completion axillary lymph node dissection.29 The defi nite answer on 

the importance of micrometastasis will probably come from the ACSOG-Z0010 trial, 

where immunhistochemistry staining on haemotoxylin and eosin-negative sentinel 

lymph nodes is done in a blinded manner and all patients, including those with 

micrometastasis, receive sentinel lymph node biopsy only.17

Conclusion

In conclusion we can say that in the hands of an experienced team of professionals 

(nuclear medicine, surgery and pathology), sentinel lymph node biopsy without axillary 

lymph node dissection in sentinel lymph node-negative breast carcinoma appears 

to be a safe and reliable procedure for determining the nodal status and to ensure 

locoregional control.
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