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ABSTRACT 
Introduction 
Sentinel lymph node (SLN) biopsy allows a more detailed examination of a smaller 
number of lymph nodes in patients with clinically node negative breast cancer. 
Immunohistochemistry detects small tumour burden not routinely seen on 
haematoxylin and eosin (H & E). The significance of such findings remains to be 
fully elucidated. 
 
Aim 
To assess the axillary disease burden of patients in whom the sentinel lymph node 
biopsy was positive on immunohistochemistry and negative on H and E. 
 
Methods 
An analysis of patients who underwent SLN mapping for breast cancer at St Vincent’s 
University Hospital from January 1st 2000 to December 31st 2006 was conducted. All 
SLNs were assessed by serial H & E and IHC sections.  
Patients with micrometastases (0.2 – 2 mms) underwent a completion axillary lymph 
node dissections (CLND). Patients with ITC (<0.2 mms) were individually discussed 
and a CLND was performed selectively based on additional clinicopathological 
criteria and patient preference. Analysis of the additional nodes from CLND was 
performed.  Patients were followed for a median of 27 months (Range 12 – 72 
months). 
  
Results 
1076 patients who underwent SLN were included for analysis. 211 (20%) had a 
positive SLN biopsy using H & E.  Forty nine patients (5%) had a negative SLN on H 
& E which was positive on IHC. Of these, 15 had micrometastases and underwent a 
CLND. Two had further axillary nodal disease. ITC were found in the remaining 34 
patients. 16 of these patients underwent a CLND. Five of this group had further nodal 
disease. 
 
Conclusion 
Micrometastases and isolated tumour cells, detected only by immunohistochemical 
analysis of sentinel lymph nodes, are associated with further positive nodes in the 
axilla in up to 15% of patients. This upstaging of disease may impact upon patient 
outcome.  
 

 

Keywords: sentinel node biopsy, breast cancer, immunohistochemistry, lymph node 

metastasis 
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Introduction 

The axllary lymph node status is the most powerful predictor of longterm survival in 

patients with breast cancer [1]. It provides important information for determining 

adjuvant therapies. [2] Sentinel lymph node (SLN) biopsy allows accurate staging of 

the axilla with less morbidity than axillary clearance [3]. Acquisition of a single 

representative node allows disease upstaging as one can employ a variety of 

techniques to study these lymph nodes with more scrutiny. It has previously been 

demonstrated that re-analysis of historical CLND specimens with serial sectioning, 

immunohistochemistry (IHC) and polymerase chain reaction (PCR) can upstage 

disease by 30 % [4].  The use of immunohistochemistry and serial sectioning helps to 

reduce the false negative rate. However, the significance of upstaging remains to be 

elucidated with conflicting published data. Hansen et al did not demonstrate any 

difference in disease-free or overall between patients who had IHC-detected   

micrometastases and those who had no lymph node involvement [5]. Conversely, 

Wilkinson et al demonstrated occult disease detected by IHC as an independent 

predictor of disease recurrence [6].  It is unclear whether IHC positivity represents 

early metastases or is a result of displacement due to the diagnostic procedures [7]. 

There is evidence that in selected patients who have positive SLNs, the locoregional 

failure rate is low even in the absence of further axillary surgery (0.25%) [8].  

 

The significance of IHC positive SLNs remains ill-defined. The aim of the current 

study was to determine the incidence of residual disease burden in the CLND of 

patients with SLN biopsies positive on IHC only and determine if IHC positivity 

predicted locoregional recurrence. 
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Methods 

Patient selection 

The medical records of patients who underwent SLN biopsy at St Vincent’s 

University Hospital between January 1st 2000 and December 31st 2006 were 

reviewed. Patients who had no clinical, radiological or cytological evidence of 

axillary lymph node disease or distant metastases were deemed appropriate for SLN 

biopsy. In total, 1076 consecutive patient records were included in the study.  

Sentinel Lymph Node Procedure. 

Lymphatic mapping and SLN biopsies were performed using a combined injection 

technique of isosulphan blue dye and radioisotope as previously described [9]. On the 

morning of surgery, rhenium sulfur colloid was injected either into the parenchyma 

(intraparenchymal) of the tumor or into four separate areas in the periareolar region of 

the breast (intradermal). Lymphoscintigraphy was performed one hour following 

injection. 

Five minutes prior to the incision, isosulfan blue dye was injected intraparenchymally 

and the area was massaged. SLNs were identified as lymph nodes with uptake of blue 

dye and/or radiotracer.  

Pathological Analysis. 

The nodes were submitted for pathological analysis and fixed in formalin for 24 

hours. Institution guidelines regarding the handling of specimens containing 

radioisotope were followed. The sentinel node was bisected and sections were 

retrieved at three levels from each hemisection. Haematoxylin and eosin (H & E) 

staining was performed on the first and third section of each hemisection of the 

supplied SLN. Immunohistochemical staining for cytokeratin (CAM 5.2) was then 

performed on the central or second section of each hemisected SLN. All patients 
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whose SLN was positive on H & E underwent a CLND. All additional nodes were 

sectioned and stained using H & E. Patients whose SLN contained IHC positive cells 

with no corresponding malignant cells on H & E stained sections were classified on 

IHC as (i) isolated tumor cells (ITC) - <0.2 mms (ii) Micrometastases – 0.2 – 2 mms 

and (iii) Macrometastases - > 2 mm. These comprise the basis of the current study. 

All patients with micrometastases underwent CLND. Prior to the issuing of the AJCC 

2006 guidelines patients with ITC identified underwent a CLND based on 

clinicopathological features of the primary and patient preferences. Currently, the unit 

policy for ITC is that one should not undergo a CLND. 

 

Data Analysis 

The medical records of the study group were analysed. Patients with a positive 

sentinel node were categorized as H&E positive and IHC positive only. IHC positive 

patients were further subdivided into those with micrometastasis and those with 

isolated tumor cells. Further axillary disease burden was assessed in patients who 

underwent CLND. The pathological features of the primary tumor and the impact of 

the axilla nodal status on adjuvant therapies was examined. Patients were followed 

for a median of 27 months (Range 12 – 72 months). Data was analysed using SPSS 

software where data was considered significant when P<0.05. 
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Results  

Figure 1 

                                                                             

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Figure 1. Results of sentinel node analysis in Breast Cancer patients operated on at St 
Vincent’s University hospital (CLND = completion axillary lymph node dissection; H 
& E = haematoxylin and eosin; IHC = immunohistochemistry) 
 

A total of 1076 patients underwent SLN biopsy for invasive carcinoma and select 

cases with DCIS on core biopsy (grade 3 ± comedo necrosis). In total, 211 (20%) 

patients had a positive node on H & E staining. An additional 49 (5%) cases had 

positive immunostaining only with no evidence of malignant cells on H & E. These 

were characterized according to international guidelines as (number): micrometastases 

(15) and isolated tumor cells (34). Thirty-one of these patients underwent CLND in a 

211 were positive on H&E 865 were negative on H&E 

816 were negative on IHC 49 were positive on IHC 

31 had CLND 16 did not have CLND 

7 had further H & E positive nodes 24 had no further axillary disease 

1076 patients underwent sentinel lymph node mapping 



M
ANUSCRIP

T

 

ACCEPTE
D

ARTICLE IN PRESS

 7

non-randomised manner. All patients with micrometastases underwent CLND while 

16 of the patients with ITCs had a CLND on an individualized policy until the AJCC 

2006 guidelines were issued. These no longer recommend CLND. Seven of these 49 

patients had axillary metastases in the CLND identified on routine histology. The 

clinicopathological features of these 49 tumors are illustrated in Table 1. There was 

no correlation between specific pathological parameters and tumor burden in the SLN 

(p=0.8). There was a single axillary recurrence in a patient with a positive SLN on H 

& E. There were no cancer-related deaths in the series of 49 patients.  
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Discussion 

The introduction of more detailed analysis of the sentinel lymph node in breast cancer 

through serial sectioning and use of immunohistochemistry has identified previously 

undetected tumor cells in 4-29% of patients in the published series. The current study 

reveals occult metastases in 5% of cases. This in turn leads to a reduction in the false 

negative rate of the technique [10].  This upstaging of disease may confer a worse 

prognosis. In the earlier years of the current study patients with ITCs were treated 

with adjuvant therapies and/or CLND based on clinicopathological features of the 

primary. The current AJCC guidelines classify patients with ITCs as lymph-node 

negative. Five of the 16 patients who underwent CLND prior to the alteration of unit 

policy had axillary nodal metastases in the CLND. This subgroup would have been 

offered chemotherapy based on the features of the primary in the absence of CLND 

[11]. The National Institute of Health consensus guidelines recommended that 

patients with a tumor measuring > 1 cm should be offered chemotherapy. The mean 

tumor size in the patients cohort (n=49) was 1.8 cms. Apart from offering patients 

CLND or observation in the setting of sentinel lymph node positivity current evidence 

supports a role for adjuvant axillary radiotherapy [12]. 

Chagpar et al identified micrometastases in 18% (15 cases) of patients who 

underwent SLN biopsy at the MD Anderson Cancer Center.  At a median follow-up 

of 40.2 months the presence of IHC-positivity in the SLN did not significantly affect 

outcome [13]. Similarly, Hansen et al evaluated the experience at the John Wayne 

Cancer Centre [5]. They found a significant survival difference between patients with 

macrometastases (on H&E) and those with micrometastases in the SLN. They could 

not identify any difference in disease-free or overall survival between patients who 

had micrometastases on IHC analysis and those with no lymph node involvement.  
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It is worth noting that if the CLND nodes were subjected to the same rigorous 

analysis that the SLN undergoes a further upstaging is inevitable. Tan et al identified 

an upstaging in 23% of patients to node positive [14]. This degree of analysis is 

practically untenable but is it necessary? Tan et al demonstrated that this correlated 

with disease–free and overall survival using multivariate analysis.  The likelihood of  

local recurrence in the axilla is unclear but in 5 of 34 patients in the current study who 

were designated ‘node-negative’ based on the AJCC guidelines a CLND identified 

axillary metastases. The additional disease was evident in the CLND on H&E 

Eighteen of these 34 patients did not undergo a CLND.  These patients all received 

chemotherapy based on the size of the primary but perhaps they would have received 

a more aggressive regimen if they were known to have axillary disease. Furthermore, 

they may have received axillary radiotherapy.  

 

The data presented demonstrates that patients with IHC positive sentinel nodes 

contained additional axillary disease in their CLND. While the debate continues as to 

the impact of micrometastasis on survival it is clear that patients who have residual 

axillary disease are likely to develop local and systemic recurrence. Clearly, further 

data is needed on the relevance of micrometastasis. In the interim, we must treat each 

case individually in the setting of a multidisciplinary forum. 
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Conclusion 

Immunohistochemical analysis of the SLN theoretically reduces the false negative 

rate of the technique. In our experience 14% of patients were upstaged to N1 based on 

a CLND. These consisted predominantly of patients with ITCs. Pending the results of 

ongoing trials our treatment of immunohistochemical positivity remains a matter of 

clinical judgement balancing proven evidence, uncertain evidence and patient 

preferences. 
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Table 1 Subdivision of those with IHC positivity and correlation with pathological 
parameters  
                  Micromets*      ITCs (+CLND) ITCs (-CLND) 

Number of patients (n)          15  16   18 
Mean tumor size (mm)  19  32   18  
Grade of primary  
 1    3  2   2 
 2    9  8   13 
 3    3  6   3  
LVI (% positive)   47  56   33 
Sentinel nodes (n)   3.4  3.1   3.2 
Positive non-sentinel nodes (n) 2  5   - 
 

*All patients with Micromets had a CLND 

+ CLND underwent a completion axillary dissection  

 


