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Scintigraphic localisation of sentinel nodes was first de-

veloped over 20 years ago and has been used widely in

breast cancer and melanoma for most of the past two

decades. On the surface the principle seems so plain and

simple it is mystifying why it is not universally understood

and accepted. Any tumour, in particular those of ectoder-

mal origin, will have a logical lymph drainage. Any cancer

cells that arise in the primary tumour and diffuse via the

lymphatic system will use this logical method of spread.

Therefore any lymph node on that path, in particular the

first such node, will contain cancer cells before they can

spread further. This first draining node (or more realisti-

cally adjacent nodes) acts as a guardsman protecting the

body, thus the use of the word sentinel, the American term

for guardsman. The theory underpinning the sentinel node

hypothesis is that if this node can be visualized, it can be

removed and assessed histologically. The absence of any

cancer cells within the sentinel node means it is unlikely

that cancer cells could have spread further through the

lymphatic system and no further removal of tissue is

warranted. Conversely, if there are tumour cells within the

sentinel node there is a chance that the cancer has spread

further and appropriate treatment can be initiated. An al-

ternative method would be to remove all the lymph nodes

from the lymph node basin draining a particular cancer

(e.g., a full axillary dissection if the patient had a breast

cancer). In certain areas such as the axilla, this degree of

lymph node removal can lead to marked morbidity such as

nerve damage and lymphoedema of the arm. Even when

lymphoedema is not the issue there may still be significant

morbidity related to extensive lymph node dissection, for

example in head and neck cancers, as well as significant

guesswork as to which nodes to remove. Therefore in

melanoma, head and neck cancers, and cancers of the

penis, vulva and cervix sentinel techniques may not just

reduce surgical morbidity but increase the probability of

finding a node which actually drains the cancer primary.

The sentinel node technique is effectively a staging

technique and as such should only be used in those patients

in whom no nodal or metastatic disease is found clinically

or by other means such as imaging. Thus in terms of TNM

staging it should only be used in TxN0M0 cancers.

The situation with melanoma can be very different than

in breast cancer, in that the primary has normally been

removed at the time of diagnosis. This can result in

changes in lymphatic drainage that may mean the node

identified is not the sentinel node. It has therefore become

normal practice to use multiple injections around the ex-

cision site to ensure that the true sentinel node is not

missed. This often means that multiple sentinel nodes are

identified and on the trunk not only are there multiple

nodes but there may be multiple draining basins. This may

result in extensive surgery to identify and remove all these

nodes, though for some the multiple basins can be a

negative prognostic factor. In addition, unlike breast cancer

there are limited options if the disease has become

metastatic. This has led observers to question the funda-

mental basis for sentinel node localisation in melanoma,

and the debate has moved from the medical press to a more

public domain [1]. The argument is that despite a large US-

based trial (multicentre selective lymphectomy trial

MTSL-1) there is as yet no clear evidence that sentinel

node identification and removal changes outcomes for the
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patient and effectively this procedure constitutes over-

treatment which could offer false hope to patients and re-

sult in high expenditure, including the cost of the nuclear

medicine procedures. This was a provocative statement to

all those involved in the practice of sentinel node lo-

calisation. This is coupled to the problem of access to this

technique, where uptake of the methodology can be patchy.

In those countries with highly centralised health systems

using hub and spoke cancer centres this problem is not so

great, but where services are not so organised the institu-

tion doing the surgery may not have access to nuclear

medicine, especially modern techniques such as SPECT-

CT.

However, the argument may come down to semantics

and the view taken by different practitioners working in

melanoma. For the surgeon, a lower morbidity operation

that produced the same result in terms of success may be

considered appropriate. This may apply, for example, in the

results of MTSL-1, which reviewed the surgical outcomes

in 1,269 patients with intermediate thickness (1.2–3.5 mm)

melanoma [2]. All the patients randomised were clinically

and radiologically without nodal or metastatic disease.

Patients were randomised to either observation only or to

sentinel node biopsy and, if this node was found to be

positive, subsequent block dissection of the draining basin.

Results showed the 5-year disease-free survival rate to be

significantly greater for sentinel node biopsy (78 %) than

for observation (73 %). The biggest difference, however,

was in local nodal recurrence, the rate being 16 % in the

observation group vs 3 % in the sentinel node group. To a

surgeon who would have to operate and clear local nodal

recurrence, the pay-off between the low-morbidity sentinel

node study and the high-morbidity reoperation with re-

currence would be an acceptable outcome and as such

sentinel node localisation can be seen as successful.

Looking at the process from an oncologist’s point of view,

however, the sentinel node biopsy has no effect on 5-year

overall survival or even melanoma-specific deaths, though

a positive sentinel node was a predictor of likely me-

lanoma-related death within 5 years.

The debate has been moved forward by the final report

of MTLS-1, the study now including 2,001 randomised

patients. There is now a reported significant improvement

in melanoma-specific survival rates to 71 % in those who

had sentinel node biopsy, compared to 65 % in those with

observation only, although it was noted this difference was

reduced in those patients with thicker primary tumours,

probably because any advantage of sentinel node biopsy

was negated by the high-risk tumour [3]. Therefore we

have the possibility that sentinel node biopsy has a

therapeutic as well as a diagnostic role and may indeed

result not only in improved staging and reduced surgical

morbidity but also in improved patient outcomes.

The sentinel node technique is now expanding into

different clinical scenarios with multi-centre trials in head

and neck cancers in both the USA and Europe that should

report during the coming 1–2 years. These offer hope that

patients with oral cancers will no longer need to suffer the

consequences of widespread cervical lymph node block

dissection, often called a ‘‘commando operation’’.

Therefore in many ways sentinel node scintigraphy is in

its ‘‘teenage’’ years. It is troublesome in that the technique

is not mature enough to have yielded long-term outcome

data, but it is a technique that demands our attention and

cannot be ignored. For those in the nuclear medicine

community it is indeed a true embodiment of the ‘‘tracer

technique’’. Though SPECT-CT and hand-held imaging

devices enhance the quality of images produced, the un-

derlying principles can be realised in most nuclear medi-

cine centres, and with the availability of low-cost intra-

operative probes there is no reason these techniques cannot

be universally available to benefit patients worldwide.
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