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Introduction

Many solid tumours, such as melanoma and breast cancer, have the potential to 

metastasize to regional lymph nodes. There is general agreement that regional lymph 

node dissection is recommended for patients who have clinically suspicious nodes 

or pathologically proven metastases of the regional lymph nodes. However, major 

controversy exists regarding the utility of regional lymph node dissection for patients 

with clinically unaff ected (i.e. no palpable) lymph nodes, because most of these patients 

are without nodal metastases and, therefore, can derive no benefi t from regional lymph 

node dissection. As an alternative, in 1990 Morton introduced the sentinel lymph node 

hypothesis at the Annual Meeting of the Society of Surgical Oncology in Washington 

DC (USA).1 His hypothesis was a modifi cation of the sentinel lymph node concept that 

Cabanas originally proposed for the management of patients with penile cancer in 

1977.2 

Sentinel lymph node biopsy is based on the hypothesis that lymph from a primary solid 

neoplasm drains initially to one or more sentinel lymph nodes, which are therefore the 

fi rst nodes at risk for harbouring occult metastatic disease.3 Many of Morton’s colleagues, 

doubted the accuracy and utility of his hypothesis despite the demonstrated success 

with this technique. 

At that time, nobody realised that this was the beginning of a new era in surgical 

oncology. The sentinel lymph node concept has evolved from an underestimated 

principle to a generally accepted and applied procedure. 

Morton described a method of sentinel lymph node biopsy using intradermal injections 

of blue dye in patients with primary cutaneous melanoma treated at the John Wayne 

Cancer Institute (Santa Monica, USA). The blue-stained lymphatic was followed surgically 

until the blue channel was seen entering a blue-stained lymph node. This lymph node 

was called the ‘sentinel lymph node’. It was found that if the sentinel lymph node was 

free of metastatic disease, then the entire lymphatic fi eld was free of disease. Selective 

removal and carefully examination of one or two sentinel lymph nodes could accurately 

determine the metastatic melanoma status of a complete lymphatic fi eld while 

minimizing morbidity. In 1993 Alex and Krag (University of Vermont, USA) added the use 

of a radioactive tracer, injected intradermally around the primary tumour site, followed 

by imaging and subsequent intraoperative use of a handheld gamma probe to localize 

and extirpate the sentinel lymph node(s).4 

The same year, Krag described the application of this technique in patients with 

breast cancer, injecting a radioactive tracer peritumourally and using a gamma probe 

intraoperatively to identify the sentinel lymph node.5 In 1994, Giuliano at the John 

Wayne Cancer Institute (Santa Monica, USA) introduced sentinel lymph node biopsy 

into breast cancer treatment using a peritumoural injection of isosulfan dye, similar 

to Morton’s original work in melanoma.6 Albertini (H. Lee Moffi  tt Cancer Center and 
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Research Institute, University of South Florida, Tampa, USA) combined both the blue 

dye and the radioactive tracer in an eff ort to improve the detection rate and reduce the 

‘learning curve’ in breast cancer patients.7

Currently the two most widely accepted clinical applications of sentinel lymph node 

biopsy are for melanoma and breast cancer. Other applications of sentinel lymph node 

biopsy in solid neoplasms were explored in the late nineties for cancers such as vulvar, 

cervical, penile, prostate, squamous head and neck, diff erentiated thyroid, non-small-cell 

lung, gastric, colorectal and Merkel cell carcinoma (see Chapter II).

Sentinel lymph node biopsy in breast cancer

Breast cancer is the leading malignancy, and the second leading cause of cancer-related 

deaths aff ecting women in the Western world today. It is well established that axillary 

lymph node status is a very important prognostic factor in breast cancer patients; nodal 

evaluation is therefore a critical part of breast cancer management. For this reason, 

axillary lymph node dissection has been an integral component in the surgical treatment 

of invasive breast cancer. Furthermore, axillary nodal metastasis is an important 

parameter that indicates the need for adjuvant regional and systemic treatment. 

Eff ective adjuvant therapy is currently available and widely accepted.8 Axillary lymph 

node dissection also helps with loco-regional control of breast cancer.9 However, axillary 

lymph node dissection results in signifi cant morbidity; in 15-30% of patients, permanent 

lymphedema has been reported. Other complications such as wound infection, seroma, 

arm weakness, decreased shoulder range of motion, and neurological changes can 

occur.10 

In 40% of patients with breast cancer, lymph node metastases were found.11 For the 

remaining 60% without lymph node metastases, axillary dissection is not benefi cial 

and they are unnecessarily at risk of complications. A less invasive approach to assess 

the axilla would be appropriate, especially because the incidence of nodal metastases 

has decreased due to breast cancer screening programs. Moreover, adjuvant therapies 

are now often dependent on the characteristics of the primary tumour and no longer 

limited to patients with node-positive breast cancer based on the nodal tumour status.8 

For these reasons the need for routine axillary lymph node dissection for women with 

invasive breast cancer has been questioned. 

In breast cancer, the primary aim of sentinel lymph node biopsy is to reduce morbidity 

associated with routine axillary dissection. Sentinel lymph node biopsy replaces routine 

axillary dissection for breast cancer and identifi es patients who may benefi t from a 

therapeutic lymph node dissection.12,13 

Sentinel lymph node biopsy in melanoma

The incidence and mortality of melanoma has increased substantially during the past 
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several decades. In the Netherlands about 3,000 new cases are diagnosed each year.14 

Elective lymph node dissection in melanoma is based on the concept that metastases 

occur by the passage of the tumour from the primary to the regional lymph nodes 

and distant sites, in which case early dissection of regional lymph nodes will disrupt 

metastatic progression and prevent the spread of disease. A series of prospective 

randomized surgical trials were addressed comparing elective lymph node dissection 

with a watchful waiting policy. No benefi t of elective lymph node dissection with respect 

to recurrence-free and overall survival was shown.15-18 The researchers recommended 

a watchful waiting policy, with a delayed lymph node dissection in case of clinical 

palpable lymph node metastases during follow-up. They suggest that regional lymph 

node metastases are markers for disease progression and that distant disease can 

occur without nodal metastases. This theory is opposed by others who described a 

signifi cantly better survival rate for patients with positive lymph nodes in the elective 

lymph node dissection specimen, compared to patients with clinical positive lymph 

nodes discovered during follow-up which are subsequently removed by delayed 

dissection.15,19-21 They suppose that the tumour burden is much greater in the case of 

clinically palpable lymph nodes, with a consequently diminished chance for cure. 

Before the introduction of sentinel lymph node biopsy, the treatment of choice for 

clinically localized melanoma in the Netherlands was wide local excision of the tumour 

alone and watchful waiting.22

With sentinel lymph node biopsy, a distinction can be made between patients who may 

benefi t from a regional lymph node dissection and those who may not. Only in case of 

a positive sentinel lymph node is regional lymph node dissection recommended, which 

occurs in approximately 20% of patients. 

The sentinel lymph node status has been recognized as an important factor in the 

staging and prognosis of melanoma patients.23 Careful assessment of clinically 

unaff ected lymph nodes can identify patients with a high risk of recurrence of the 

disease who may be candidates for adjuvant therapy. However, the effi  cacy of adjuvant 

therapy is limited.24 

The impact of sentinel lymph node biopsy on the treatment received by patients is 

diff erent in breast cancer and melanoma; in patients with breast cancer, it prevents 

routine lymph node dissection, whereas in patients with melanoma, the technique is 

performed as an extra procedure with no well-established benefi ts. Related studies in 

breast cancer concern the safety of sentinel lymph node biopsy (does the omission of 

routine axillary lymph node dissection jeopardise regional tumour control and survival?) 

and the best techniques for lymphoscintigraphy, surgery and pathological evaluation. 

In melanoma, the principal question is whether early regional lymph node dissection, 

carried out because of a tumour-positive sentinel lymph node, improves survival.

In the mid-nineties the Divisions of Surgical Oncology of the Netherlands Cancer 
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Institute/Antoni van Leeuwenhoek Hospital (Amsterdam),  the Free University Hospital 

(Amsterdam) and the University Medical Center Groningen (UMCG) explored the sentinel 

lymph node biopsy concept in the treatment of solid tumours, that has resulted in 

several theses.25-33

A combined research program was initiated between the Divisions of Surgical Oncology 

of the Netherlands Cancer Institute/Antoni van Leeuwenhoek Hospital (Prof B.B.R. Kroon 

and Dr O.E. Nieweg) and the UMCG (Prof H. Schraff ordt Koops and Prof H.J. Hoekstra). 

Two post-graduates, L. Jansen and M.H.E. Doting undertook research projects as 

part of this program, which have resulted in several combined papers.34-37 This thesis 

incorporates aspects of this combined research, in addition to exploring various further 

considerations as indicated below. 

Aims of thesis:

1. To determine the reliability of sentinel lymph node biopsy with preoperative 

lymphoscintigraphy after intralesional tracer administration and intraoperative 

use of both a gamma detection probe and a vital dye for staging the axilla of 

breast cancer patients. 

2. To determine the safety of sentinel lymph node biopsy without axillary lymph 

node dissection to ensure locoregional control in sentinel lymph node-negative 

breast cancer patients. 

3. To defi ne the value of immediate dynamic versus three hours post-injection 

lymphoscintigraphy in sentinel lymph node biopsy in breast cancer patients. 

4. To evaluate the reliability and clinical impact of sentinel lymph node biopsy in 

patients with cutaneous melanoma in the head, neck, trunk or extremities. 

5. To assess the impact of sentinel lymph node biopsy on disease outcome in 

cutaneous head and neck melanoma. 
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