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Stellingen behorende bij het proefschrift 

Regional melanoma metastases 



1. Voor regionale melanoommetastasen is chirurgie de belangrijkste 
behandeling waarmee genezing bereikt kan worden in een geselecteerde 
patiëntengroep. 

2. CO2 laserablatie van in-transit metastasen is een eenvoudig alternatief 
indien excisie of geïsoleerde regionale perfusie geen optie zijn. 

3. De lymfestroom vanaf het inguino-femorale lieskliercompartiment naar 
de bekkenklieren verloopt slechts gedeeltelijk door de klier van 
Cloquet. 

4. Het al dan niet aangetast zijn van de klier van Cloquet heeft een lage 

voorspellende waarde voor de tumorstatus van de bekken lymfeklieren. 

5. Een therapeutische liesklierdissectie wegens melanoommetastasen 
dient zowel het inguino-femorale als het iliaco-obturator compartiment 
te omvatten. 

6. Melanoomrecidief in het litteken na lymfeklierdissectie is een bijna 
zekere voorbode van afstandsmetasering. 

7. De prognose na therapeutische lymfeklierdissectie voor melanoom 
kan betrouwbaar bepaald worden met behulp van de gemodificeerde 
formule van Slingluff. 

8. Vaatchirurgie is de basis van alle chirurgische specialismen. 

9. De patiëntenzorg is gebaat bij specialisatie en discipline overstijgende 
categorale afdelingen in algemene ziekenhuizen. 



10. De wachtlijsten voor onvervreemdbare mensenrechten (onderwijs, 
wonen, gezondheid) zijn als een hypotheek waardoor De Maatschappij 
haar leden aan zich bindt. 

11. De kwaliteitswinst door één suprabudgettaire sentinel node biopsie is 
niet te vergelijken met honderd duurbetaalde kwaliteitscommissie
jaarverslagen. 

12. Het prijskaartje obstrueert palliatieve zorg, zoals het euthanasie 

faciliteert. 

13. Een goed boek onderscheidt zich door het oproepen van een flits van 
herkenning die de lezer bevrijdt uit het beklemmend gevoel van 
emotionele eenzaamheid. 

14. Historisch besef en welvaart zijn voorwaarden voor een duurzame vrede. 

15. Een in Nederland werkende Vlaming voelt zich als een vis in schoner 

water. 

16. Als Kuifje, Einstein en Picasso zich aan een Werktijdenbesluit hadden 
gehouden, was de wereld ook gewoon blijven doordraaien. 

17. Het verstand staat machteloos tegenover fenomenen als het leven, 
de liefde of de dood' 

Ludwig Heyde, 2000 

Luc Strobbe, 16 februari 2001 
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Introduction and outline of the thesis 



Chapter 

1. M E L A N O M A , INCIDENCE AND STAGING 

The incidence of melanoma has doubled in the United States between 1989 and 
1998.'2 It was estimated that 44,200 new cases of melanoma would be detected in 
1999.3 In the Netherlands, the increase in incidence was around ten percent 
between 1989 and 1995, with some 1,859 new cases in 1995.4 However, the mortality 
/ incidence ratio for melanoma is 0.21, this is almost the lowest rate for all invasive 
malignancies and this ratio is decreasing.45 In Scotland survival rates improved by 
12% over the period 1979-1994.6 This is mainly due to diagnosis of the primary 
melanoma at an earlier stage. 

For staging melanoma the fourth edition (1992) of the TNM classification of 
malignant tumours was used.7 The 1997 edition remained unchanged with regard 
to melanoma. However, changes in the classification are expected to be effectuated 
in 2001.s 

2 DISSEMINATED MELANOMA 

The risk of developing metastatic melanoma depends mainly on the Breslow 
thickness of the primary tumour, measured in millimeters. Other determinants are 
Clark level, site of the primary tumour, ulceration of the primary tumour and sex.910 

The presence of tumour-positive lymph nodes found at sentinel lymph node 
biopsy further predicts the occurrence of distant metastases and consequently 
suggests a reduced chance of survival of the patient."I2 This finding illustrates the 
importance of regional metastases in the staging of melanoma. 

Cutaneous and subcutaneous metastases between the primary tumour location 
and the regional nodal basin are characteristic manifestations of regional 
metastases in melanoma. These (sub)cutaneous loco-regional recurrences have 
been termed satellites or in-transit metastases depending on the distance from the 
primary melanoma." This terminology, however, does not reflect a difference in 
biological behaviour14 and the term 'in-transit' will be used in this text to refer to 
both entities. Proliferation of tumour emboli in the (sub)cutaneous lymphatic 
vessels between the primary melanoma and the regional lymph node basin lies at 
the basis of this typical pattern of metastasis.15 In-transit metastases occur in about 
2-5 % of patients and the optimal treatment has to be determined on an individual 
basis.16 In addition to the potentially life-threatening aspect that all metastases have 
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Introduction 

in common, in-transit metastases are ever-present visual reminders of the activity 

of the cancer to the individual patient. 

Metastases in the regional lymph nodes are seen in approximately 18 - 24 % of 

the patients with a melanoma with a Breslow thickness of more than 0.76 mm."1718 

In surgery for solid tumours, lymph node removal has been considered mainly a 

staging procedure and a means to enhance loco-regional disease control. In 

addition to these goals, however, regional treatment strategies are also aimed at 

cure if distant metastases are absent. Five-year survival rates of 36 - 50 % have been 

reported after surgical or multimodality treatment of stage III melanoma. "20 

Surgical removal of all detectable tumour is important in melanoma because of 
the absence of non-surgical therapeutic modalities with proven efficacy212223 In spite 
of massive efforts put in fundamental and clinical research, little or no progress -
in terms of survival - is made in the field of chemotherapy, immunotherapy or a 
combination for patients with metastatic melanoma.242526 

3 THERAPEUTIC STRATEGIES FOR IN-TRANSIT METASTASES 

In-transit metastases can be very embarrassing for both the patient and the 
treating physician. The therapy will be directed primarily at relief of symptoms like 
pain, ulceration and visible rumour growth. Prevention of further metastases and 
possible cure should be pursued. When the metastases are confined to an extremity 
and due to their multitude not amenable to excisional surgery, isolated limb perfusion 
is the therapy of choice.27 In-transit metastases on the trunk or on the head and neck 
region and recurrent (sub)cutaneous metastasis refractory to isolated limb perfusion 
pose therapeutic problems. Surgery is an option as long as the number of lesions is 
limited. Optimistic reports in literature advocated the use of carbon dioxide laser 
vaporisation of superficial localised melanoma metastases when other treatment 
modalities had failed or even as a primary treatment.2829303132 We decided to familiarise 
ourselves with the technique and to set up a prospective registration of the results and 
failures of the laser treatment. In Chapter II we describe our experiences and try to put 
the different treatment modalities for in-transit metastases in perspective. Aspects of 
patient acceptance and of disease control are both taken into account. 

Immunotherapy has received a lot of attention in the treatment of metastatic 

melanoma and still more in the scope of adjuvant treatment of high risk patients.26 

33 34 Immunotherapy has been used as monotherapy in the form of vaccines, 
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intralesional injections or systemic drugs. It has also been used in combination with 
otherwise not very effective systemic chemotherapy in an effort to amplify the 
effect of that chemotherapy From 1979 on, the combination of 
dinitrochlorobenzene (DNCB) and dacarbazine (DTIC) has been used at The 
Netherlands Cancer Institute following some reports on the activity of topical 
DNCB and the effects of immunotherapy3536 In Chapter III , we summarise our 
experiences with the combined immuno-chemotherapeutic approach of patients 
with the combination of in-transit metastases and systemic metastases. 

4 THERAPEUTIC STRATEGIES FOR REGIONAL LYMPH NODE METASTASES 

Tumour spread to the regional lymph nodes is the most frequently encountered 
metastatic pattern in melanoma and these can be the only site of metastasis. If 
lymph node involvement is present, regional node dissection should be performed 
with curative intent. Review of the literature shows ensuing five- and ten-year 
survival of 37 % and 32 % respectively.37 The discussions regarding the role of 
elective lymph node dissection have almost been settled since the advent of the 
selective lymphadenectomy through sentinel node biopsy383940 While there is 
general agreement about the extent of the dissection of the axilla, the anatomy of 
the groin basin leaves room for discussion.4142 43 The groin basin is divided in an 
inguino-femoral and a pelvic region, interconnected through a small string of 
lymphatic tissue in the femoral canal. 

It is clear that a therapeutic inguinal dissection is mandatory in the presence of 
lymph node metastases in the inguino-femoral region. Dissenting views, however, 
exist on the desirability of an associated pelvic lymphadenectomy in the absence of 
clearly demonstrated pelvic node involvement.4344454647 In Chapter IV we review the 
results of the policy of a standard combined groin dissection at The Netherlands 
Cancer Institute over a period of 34 years. In this study, the largest patient group in 
the literature with positive pelvic nodes and treated with curative intent is 
described. Survival, prognostic factors for survival, morbidity and regional tumour 
control are addressed. 

The decision whether or not to operate the pelvic lymph node region in the 
presence of inguino-femoral lymph node metastases would be easier if criteria exist 
that reliably predict the tumour-status of the pelvic nodes. Coit published a 
decision tree mainly based on the presence or absence of tumour in the lymph node 
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of Cloquet,43 which is situated in the femoral canal. Other authors, however, could 

not reproduce the high negative predictive value of Cloquet's node.4849 This was the 

reason for us to review our experience with the predictive value of Cloquet's node, 

as described in Chapter V. For this purpose, we conducted a prospective 

registration of the combined lymph node dissections, focusing on the predictive 

value of Cloquet's node and the number of involved inguino-femoral nodes. 

Once we realised that the predictive value of Cloquet's node was less than 
optimal, the question arose why this is so. Classical surgical - anatomical studies 
taught that the lymph flowing from the skin of the trunk and the leg travels from 
the inguino-femoral region through Cloquet's node to the pelvic region.5051 If all the 
lymph fluid were to follow that pathway, the negative predictive value of Cloquet's 
node should be 100 %. In Chapter VI, the pathways of the lymph fluid from the 
inguino-femoral to the pelvic basin are visualised in an in vivo model. For this 
purpose we applied the vital blue dye staining technique as described in the 
lymphatic mapping procedures.525354 The observation of blue lymphatics bypassing 
Cloquet's node can explain its less than optimal predictive power regarding the 
tumour-status of the pelvic nodes. 

5 PROGNOSTIC FACTORS FOR SURVIVAL AFTER SURGICAL THERAPY 

FOR STAGE I I I MELANOMA 

For several reasons it is not only interesting but also necessary to gain insight 
in the long-term outcome and the factors governing survival following therapeutic 
lymph node dissection with curative intent. Survival is a means of evaluating the 
quality of care in an institution devoted to cancer treatment. Probably more 
important, however, is the possibility to enhance the quality of life by being able to 
provide patients with prognostic data and use these as a basis for making evidence-
based choices from the therapeutic arsenal. This becomes more important as 
adjuvant treatment modalities may emerge in the context of a clinical trial.5556 In 
addition, patients get more emancipated and likewise the demand for precise 
information and associated evidence-based counselling will grow. 

Data on survival and regional recurrence after cervical node dissection for 

melanoma in the head and neck region vary considerably throughout the 

literature.575859 It is in this perspective that we evaluated the outcome and the 

prognostic factors for these patients separately, as outlined in Chapter VII. 
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Chapter I 

The aforementioned emerging adjuvant treatment modalities come at high 
costs, both in terms of morbidity and of finances. Moreover, only a limited 
percentage of the target population may experience a survival benefit. As a 
consequence, an important aspect of the evaluation of these therapies will be to 
find out which subgroup of patients will benefit from which kind of adjuvant 
treatment following a regional node dissection. One way to deal with patient 
selection and evaluation of therapies is to stratify the patients into risk groups 
deduced from prognostic factors for survival. Several authors already constructed 
prognostic formulas, none of which has been validated by using a different patient 
group than the one the formula was based on.606162 The formula devised by Slingluff 
et al. was chosen to be validated and - if possible - improved through our patient 
group. In Chapter VIII we present the search for a prognostic formula for stage III 
patients based on readily available parameters and with optimal discriminating 
power. 

In Chapter IX we summarise the results and conclusions and present a concise 
overview of the subject. 
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Chapter II 

ABSTRACT 

Background: Cutaneous melanoma metastases pose a therapeutical challenge to 
the treating surgeon. The value of carbon dioxide (C02) laser as an alternative 
treatment modality is evaluated. 

Methods: A total of 469 in-transit or satellite lesions were treated by carbon dioxide 
(C02) laser vaporisation in 15 patients. The treatment was performed mostly on an 
outpatient basis, under local anaesthesia. 

Results: The technique was easily mastered and quickly performed. Wound 
healing and patient acceptance were good. A major drawback, however, proved to 
be the unexpected high incidence of recurrences at the lasered sites. 

Conclusions: In our opinion C0 2 laser treatment may be considered as a palliative 
option in patients with a moderate to extensive amount of cutaneous metastases, 
whose lesions preferably are < 10 mm. For extremity lesions this treatment has a 
place after failure of isolated limb perfusion. C0 2 laser treatment cannot be 
considered a first-line option unless the issue of local recurrences is solved. 
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INTRODUCTION 

A typical expression of regional dissemination in melanoma consists of 

cutaneous or subcutaneous lesions, commonly referred to as satellites or in-transit 

metastases, depending on the distance from the primary tumour.1 These 

recurrences occur in about 5 per cent of patients treated for melanoma, with an 

increasing incidence in thicker and ulcerating primary tumours.23 Following the 

occurrence of regional cutaneous metastases 5-year survival rates varying between 

27% and 45% are reported.4 5 Having seen these data, treatment of local regional 

recurrent melanoma becomes an important issue both for optimal regional disease 

control and survival. 

Choosing the right therapy for the satellite and in-transit phenomenon, 
however, is difficult, due to the variety of therapeutic modalities, reflecting the 
poorly understood pathophysiology and versatile appearance of these metastases. 
While aiming for a cure is still an option in some patients, palliation is the best that 
can be achieved in most. Surgical excision is a valuable treatment option in case of 
a limited number of lesions. Isolated limb perfusion with melphalan is the 
treatment of choice when multiple in-transit metastases are confined to one 
extremity.6 Immunotherapeutical regimens such as intralesional BCG or topical 
DNCB have been used with variable success rates.78 Radiotherapy in combination 
with hyperthermia is used for cutaneous and subcutaneous melanoma metastases 
with a favourable response rate.' Once distant metastases are present, systemic 
chemotherapy can prove beneficial for only a minority of patients.'0 In recent 
literature, carbon dioxide (C02) laser vaporisation of cutaneous metastases has 
been presented as an effective and minimally invasive alternative to the 
above-mentioned procedures."12 " " '51617 

In this report, the feasibility of the technique, local disease control and patient 
acceptance were studied prospectively. An attempt is made to compare the various 
therapeutic options in non-nodal regional recurrent melanoma. 

PATIENTS AND METHODS 

Patients with lesions < 2 cm and in (contact with) the skin were eligible for C0 2 

laser treatment. Between November 1995 and December 1996, 15 patients with a 

total of 469 in-transit and satellite lesions of cutaneous melanoma, were treated 

with C0 2 laser vaporisation. Ten were female and five were male, the median age 
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was 72 years (range: 61-87). In all but one patient, the primary tumour had been 
previously excised. The primary tumours were located on the leg in 12 patients, on 
the arm in one patient and on the scalp in two patients. The median Breslow 
thickness of the primary tumours was 3 mm (range: 1-13). Previous treatments for 
the in-transit and satellite lesions consisted of 10 isolated limb perfusions in six 
patients, repeated excisions in eight patients and immuno-chemotherapy in three 
patients. Therapeutic regional lymph node dissection had been performed earlier 
in the course of the disease in 12 patients. 

The 469 lesions, with a median of 11 lesions per patient (range: 1-184), were 
vaporised in the course of one to five sessions per patient and at a median rate of 
five lesions per treatment session (range: 1-184). The lesions were located on the 
foot and leg in nine patients, in the groin and lower abdomen in three patients, on 
the scalp and face in two patients and on the arm in one patient. The median 
diameter of the lesions was 3 mm (range: 1-14), and most were cutaneous. 

Three patients were treated under general anaesthesia, one due to a 
concomitant lymph node dissection and two because of the large number of the 
lesions. In all other patients infiltration anaesthesia (lidocaine 1% with adrenaline) 
was used. 

The Sharplan 1030 C02 laser (Laser Industries, distributed by Nova Medica, 
the Netherlands) was set to a power of 7 - 9 W, delivered continuously in the 
superpuise mode to minimise tissue damage. For the same purpose, the tissues 
were cooled with a cold saline solution on a gauze, applied on the lesions before 
and after treatment. A higher power was used for voluminous lesions, while 
slightly defocussing the beam. A smoke evacuator ensured clearance of heated air 
and dust. Because of the poor visibility of some minor and unpigmented 
metastases, an undyed alcoholic solution was used for disinfection, taking care not 
to start CO, laser vaporisation before the skin was dry. At the onset of laser 
treatment, the target lesion was encircled, including a free margin of one to several 
mm, the same we are holding to when performing an excision by scalpel of 
multiple in-transit metastases. This facilitated ablation of small lesions, where 
borders may be difficult to visualise once the destruction has started. With fast 
strokes the outlined area was "painted" by the Helium-Neon red target beam until 
the entire metastasis was destroyed. If necessary, hemostasis was achieved by 
defocussing. As in local resections of cutaneous metastases, ablation was 
considered to be complete when the bottom and the edges of the resulting crater 
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were free of tumour as judged by the naked eye and by palpation. Completeness 
of the laser treatment was assessed histologically in the first three patients by 
taking biopsies from treated areas (5x), removing the entire crater (4x) and taking 
samples from the bottom (lx). 

The resulting full thickness burns were covered with vaseline gauze, to be 
changed at home daily until a crusta had formed. Patients were followed to 
evaluate wound healing, local recurrence or occurrence of new lesions and they 
were asked a set of questions to compare the side effects of the C0 2 laser 
vaporisation to previous treatments. When suspicion of local recurrence arose, 
excision was performed to distinguish between scar formation and rumour. 

RESULTS 

C0 2 laser vaporisation under local anaesthesia proved to be a feasible 
procedure in the majority of the patients. Following previous isolated limb 
perfusion, however, infiltration anaesthesia was rather painful in these patients, 
due to fibrosis of the subcutaneous tissues. The very small laser beam spot size 
enabled highly accurate tissue destruction, inflicting minimal thermal damage to 
the surrounding skin. A lesion could be dealt with in 10 to 45 seconds, depending 
on its diameter. Wound healing was painless and wounds were easily cared for at 
home by all patients, except for one patient with lesions on the medial side of her 
foot. Most wounds were dry after a few days to one week after treatment. 
Exceptions to this quick healing were the wounds on legs in patients who had been 
repeatedly or recently treated by isolated limb perfusion, and those wounds > 10 
mm in diameter. Except some delayed wound-healing problems, no other post
operative complications were encountered. 

Histologic examination revealed residual melanoma in two of 10 biopsies, 
despite the fact that the surgeon felt the treatment to be radical. This finding led to 
more extensive treatment of subsequent lesions, aiming for wider and deeper 
margins. Notwithstanding this, however, recurrences at the lasered sites were 
observed in seven of the 15 patients. Two of them had been referred with 
overwhelming in-transit disease of the thighs and lower abdomen, another three 
had lesions on leg and foot, one had a scalp lesion, and one a forearm lesion (Table 
1). Almost 1 month after C0 2 laser vaporisation, the tissue defects in these patients 
already were filled again entirely by recurrent tumour. It is remarkable that in two 
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of them a biopsy of the treated area suggested complete destruction of the lesion. 

Treatment of the recurrences consisted of excision, further C0 2 laser vaporisation, 

radiotherapy, isolated limb perfusion or systemic chemotherapy, depending on the 

extent and localisation of the disease. 

Table 1. Details of treated and recourent lesions of the seven patients with local failure 

Patient Primary 
melanoma 

Treated lesions Local reccurences Primary 
melanoma 

n Mean size 
(mm) 

Biopsy n Disease-free 
interval (weeks) 

1 leg 80 9 yes 8 4 

2 foot 6 2 no 1 7 
3 scalp 1 10 yes 1 4 

4 forearm 1 9 no 1 2 
5 leg 9 1 no 6 4 

6 leg 184 2 no >50 3 
7 leg 7 12 no 7 2 

Five patients suffered recurrent in-transit metastases in areas not previously 
treated. Four of them received further laser therapy in combination with 
radiotherapy and hyperthermia, excisions or immunotherapy. One underwent 
isolated limb perfusion followed by immunotherapy. Two patients died of systemic 
recurrent melanoma, 2 and 9 months after laser palliation of extensive cutaneous 
metastases. 

Patient acceptance of the laser therapy was good. Patients appreciated the 

outpatient setting, the ease of the aftercare and the acceptable cosmetic appearance 

in most cases. When asked for, all patients preferred laser treatment over previous 

therapies. 

DISCUSSION 

Cure can be offered to only a minority of patients with satellites and in-transit 

metastases, from which the need for a treatment that combines effectiveness with a 

low morbidity can be inferred. C0 2 laser vaporisation seems to meet these 

requirements. Being a quick technique, it is possible to treat up to 10 - 15 lesions 

under local anaesthesia in one outpatient session. The number of treated lesions is 
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almost unlimited when the operation is conceived as a day-case procedure under 

general anaesthesia. 

Adverse effects of the C0 2 laser treatment in our study group were rare. Care 

has to be taken with patients who previously underwent (repeated) isolated limb 

perfusion, since they are prone to wound healing problems due to the sometimes 

fragile skin and fibrotic subcutaneous tissues. Scar tissue formation following the 

C02 laser was seldom a problem, in fact, in some patients treated sites were barely 

visible. 

The high incidence of recurrences at lasered sites in our patients was striking 
and is in contrast with previous reports."121518 It showed that, however minimal the 
tumour burden left after laser ablation with wide safety margins may be, tumour 
volumes of more than 1 cm^ can arise in a few weeks. The fact that in two patients 
with recurrences the biopsies did not show any tumour, suggests that, at least in 
these cases, high local growth factor concentrations in open wounds healing by 
second intention could play a stimulating role in this surprisingly fast emergence 
of local recurrences. It has been shown that melanoma cell lines express a broad 
range of growth factors and corresponding receptors." In contrast to others,12 we 
used the superpulsed C0 2 laser, which ideally only vaporises tissues. Manually 
operating the laser during vaporisation, however, inevitably leads to some tissue 
charring, minimising the theoretical possibility of leaving behind vital tumour cells 
due to inadequate heating of the target area.20 Furthermore it has been shown in 
vitro, that vital bacteria can be transported from a liver surface down to the bottom 
of a laser-drilled crater.21 A similar transport of vital melanoma cells could have 
taken place in some patients, causing local recurrences. 

Local excision has to be considered standard therapy when the number of 
satellite and in-transit lesions is limited. It is virtually never followed by 
recurrences in the excisional scar. Local excision is, however, a laborious and 
time-consuming option in case of numerous recurrences. The use of 
electrocoagulation and cryotherapy 2 is limited by the extent of destruction of 
surrounding healthy tissue and is time-consuming due to carbonisation or to 
repeated freeze-thaw cycles, respectively. 

Local immunotherapy through intralesional BCG injections results in response 

rates of 62%, lasting for 18 - 28 months.23 Local and systemic side effects are 

substantial, which makes this method less suitable as a first line treatment. The 
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combination of radiotherapy and hyperthermia yields a promising 46 to 77 % 

complete response rate, mainly in small volume (< 3 mm) and superficial lesions.8 

24 Because of its limited availability, this combination therapy has to be reserved for 
refractory disease. Isolated limb perfusion with melphalan induces in patients with 
recurrent melanoma a mean complete remission rate of 54 % (7 to 90 %) with a 5-
year limb recurrence-free interval of 52%.45 This treatment is preferred when the 
lesions are large in size, are situated in the subcutaneous tissue, are progressive or 
recurrent and are large in number. A major advantage of isolated limb perfusion is 
that this method is presumed to sterilise subclinical tumour deposits. It is however 
a complicated surgical procedure associated with a substantial morbidity 252627 

Systemic chemotherapy and immunotherapy or a combination of both is indicated 
only in case of disseminated disease because of low response rates combined with 
a rather severe toxicity.' Amputation should only be considered as a rescue measure 
in the occasional individual patient on condition that a reasonable duration of 
palliation can be offered in exchange for the mutilation.28 None of these 
loco-regional or systemic treatments has a proven survival benefit over the other, 
while on the other hand the burden for the patient can vary considerably in terms 
of disturbance of daily life, morbidity and even mortality. 

In conclusion, we are of the opinion that the precise place of C0 2 laser 
treatment in the management of cutaneous melanoma recurrences has yet to be 
defined. Laser vaporisation should not be considered as first-line treatment for 
limited in-transit disease as long as the issue of local recurrences at the lasered sites 
is under debate. Local excision with histological proof of completeness thus 
remains the first-line treatment of small numbers of lesions. For massive or 
progressive limb disease, isolated limb perfusion is the treatment of choice. In the 
case of recurrent disease after (repeated) isolated limb perfusion, and when due to 
numerous recurrences, excision is no longer feasible, C0 2 laser ablation should be 
considered. In the presence of distant metastases, laser therapy can bring cutaneous 
relief when used in conjunction with systemic treatment. 
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Chapter III 

Nicht wie wir operieren, sondern warum wir operieren, darauf kommt es 
an.Nicht, dass wir recht oft zur Messer greifen, sondern darauf, das wir erst 
dann schneiden, wenn eine genaue Überlegung uns das Messer in die Hand 
zwingt. 
Hans Kehr, 1913 
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ABSTRACT 

Background: Following the growing interest for immunotherapy in metastatic 
melanoma, it was hypothesized that it could act synergistically with 
chemotherapy. 

Methods: Fifty-nine selected patients with recurrent melanoma (37 locoregional 
and 22 locoregional and hematogenic) were treated with a combination of topical 
dinitrochlorobenzene (DNCB) and systemic dacarbazine (DTIC). The observations 
were analysed retrospectively. 

Results: Fifteen patients (25 %) (one third with distant spread) experienced a 
complete response with a median duration of 10 months (range: 3-210 months). 
Five of these patients, three of them with haematogenic disease, showed 
prolonged disease-free survival (85, 156, 170,177 and 210 months). Seven patients 
(12 %) obtained a partial response, and no response was seen in the remaining 37 
patients (63 %). In the presence of a severe local reaction to topical DNCB 
application the median survival was 12 months compared to 7 months in cases 
with a slight or moderate local reaction (P = 0.0013). Patients showing a response 
to the DNCB - DTIC combination had a median survival of 18 months versus 7 
months for the non-responders (P < 0.0003). 

Conclusions: In view of the prolonged survival in five patients, this combined 
treatment schedule yields promising results in the treatment of selected melanoma 
patients with cutaneous recurrences, whether or not these are associated with other 
metastases. 
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INTRODUCTION 

Once disseminated, melanoma is difficult to treat due to its poor response to 
chemotherapy. Spontaneous regression of primary melanoma, lymphocytic 
infiltration of melanocytic lesions, increased incidence of the disease in 
immunosuppressed individuals and long disease-free intervals all provide 
evidence of an immunological reaction of the immunocompetent host against the 
tumour. These observations form the basis for the application of immunotherapy 
in melanoma. Since Morton published his results with intra-lesional Bacillus 
Calmette-Guérin (BCG) injection in 1970, a plethora of investigators have been 
clinically testing biological response modifiers.1 In spite of the many optimistic 
results however, no randomized study could prove any benefit of such agents.1 

Dinitrochlorobenzene (DNCB) is an allergenic substance which has been used 
topically to treat primary and metastatic cutaneous melanoma since 1973.23 The 
combination of non-specific immunomodulation with a chemotherapeutic agent has 
been reported previously on several occasions,4 but the use of a combination of DNCB 
and dacarbazine (DTIC) has not been described. Several observations justify the 
investigation of this combined modality therapy. It has been claimed that vaccination 
with allogeneic melanoma cells or highly purified melanoma antigens may potentiate 
the effect of DTIC.5 Another study demonstrated that, of 26 patients who had failed to 
respond to either DTIC alone or vaccination with purified allogeneic melanoma cells 
alone, 19 responded to the combination of the two.6 Moreover, it has been shown in 
rumour-bearing guinea pigs that, when the animals were pretreated with a vaccine 
consisting of tumour cells and BCG, cytostatic drugs given after 3 weeks (at the peak 
of the inflammatory response) were much more effective in terms of survival than 
when they were administered without this pretreatment.7 

In the present study, our experience with a combination of DNCB and DTIC in 

selected patients with regional cutaneous metastases is described. 

PATIENTS AND METHODS 

Patients 
In the period 1979 to 1995, 59 patients with recurrent melanoma had been 

treated with a combination of DNCB and DTIC by Ph.R. or S.P.I.. They comprised 
23 men and 36 women with a median age of 50 years (range: 18 - 81). The primary 
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melanoma was located on the lower limb in 32 patients (54%), on the trunk in 16 

patients (27%), in the head and neck region in five patients (8%) and on the upper 

limb in five patients (8%). In one patient the primary tumour location was 

unknown. Pathologic classification of the original melanoma was possible in 31 

patients. The median Breslow thickness was 3.6 mm (range: 0.4 - >15). 

All patients had at least locoregional cutaneous disease recurrence, with a 
median of 10 lesions per patient (range: 1 - >100). Regional nodal disease was present 
in ten patients. Twenty-two patients had distant metastases at the onset of treatment: 
eleven in the lungs, four in the skin, four in bone, one in the liver, one in the pancreas 
and one in both liver and lung. In 21 patients (36%) in-transit disease or satellites 
were the first manifestations of recurrence. No patient received any kind of systemic 
therapy before the start of DNCB applications. Prior to the DNCB - DTIC treatment, 
17 patients had undergone isolated limb perfusion as adjuvant treatment or for 
advanced local regional disease. In 33 patients a regional lymphadenectomy had 
been performed for nodal recurrences earlier in the course of the disease. Thirteen 
patients with locoregional disease had received one or more courses of radiotherapy 
with or without hyperthermia. The median interval between treatment of the 
primary tumour and the DNCB - DTIC treatment was 34 months (range: 2-144). 

Methods 
Sensitizing the patient was done using DNCB as a 2% solution in acetone; 0.1 

ml of this solution was dripped on a cutaneous metastasis on day 1 and day 8, 
followed by treatment of a few additional metastases on day 15. For the next 2 
weeks, these topical treatments were given three times a week. More metastases 
could be treated this way if necessary. 

Care was taken not to apply DNCB on normal skin in order to limit the 
extent of the local reaction. The DNCB treatment was started in the outpatient 
clinic. After two to three applications, 41 patients were instructed how to proceed 
with the treatment at home. For this purpose DNCB as a 3% ointment in vaseline 
was used; sometimes lidocaine was added. In the other patients, courses were 
completed at the outpatient department. DNCB applications were continued 
during the chemotherapy courses. 

DTIC treatment was started 4 weeks after the first DNCB applications. In 

50 patients, DTIC 400 mg/rn^ daily was administered intravenously on three 
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consecutive days. Six patients were treated with a single dose of 800 m g / m z and in 

three initial patients, five consecutive doses of 250 mg/m 2 were given. Courses 

were repeated every 3 - 4 weeks and were continued as long as there was tumour 

regression or stable disease. A median of eight courses (range: 3-18) were given in 

the complete response group, compared to three courses (range: 1-8) for the non-

responders. The local and systemic side effects of the DNCB treatment were graded 

from 1 to 4, as illustrated in Table 1. The response was classified using the World 

Health Organisation (WHO) guidelines.8 

Table 1. Grading and incidence of local and systemic toxity following DNCB 
application in the treated patient group 

Grade Local toxity Systemic toxicity 

Symptoms % of Symptoms % of 
patients patients 

1 Erythema 2 Subfebrile 
temperature 

4 

2 Swelling 17 Fever < 39.5 °C 16 

3 Blisters and 
epidermolysis 

77 Fever > 39.5 °C 12 

4 Ulceration 4 Nausea, general 
illness 

4 

RESULTS 

A complete response was observed in 15 patients (25%), a partial response or 
stable disease in seven patients (12%) and tumour progression was seen in 37 
patients (63%). Median response duration was 10 months (range: 3 - 210) for the 
complete responders and 4 months (range: 2 - 5) for the partial response group. 
Patient and tumour parameters in relation to the treatment results are listed in 
Table 2. Response was not found to be related to the presence of distant metastases. 
Eight (36%) of the 22 responding patients, and 14 (38%) of the 37 non-responding 
patients had distant metastases at the onset of therapy. The cutaneous lesions of 40 
patients showed at least a partial response after the initial DNCB treatment. This 
response was not predictive for the final outcome. 

Analysis of the patterns of failure after initial response, demonstrated new 
distant metastases in two thirds of patients, half of them developing cerebral 
metastases. Locoregional uncontrollable disease was the problem in the remaining 
patients. 
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Table 2. Patient and tumour characteristics in relation to the response to DNCB-DTIC 

Overall Response a No response Significance 

No. of Patients (%) 59(100) 22 (37) 37 (63) 
Sex (% M/F) 40/60 36/64 40/60 
Median age,years (range) 50(18-81) 48 (25-81) 52(10-79) NS 
Median disease-free interval from primary 34(2-144) 35 (4-132) 30(2-144) NS 
melanoma, months (range) 
Site of primary tumour 

Head 5 2 3 
Trunk 16 4 12 
Leg 33 14 19 
Arm 4 2 2 
Unknown 1 - 1 

Median number of regional skin IO( l -> 100) 9 ( l - > 100) l 0 ( l - > 100) 
metastases (range) 
No. of patients with distant metastases (%) 22 (37) 6(27) 14(38) NS 
Median overall survival, months (range) I l (1-210) 15 (8-210) 7.5 (1-27) P< 0.0001 

NS= not significant (age and disease-free interval from Mann-Witney test, distant metastases from %', survival 
from log-rank test) 
" Complete and partial. 

The overall 5 - year survival was 15 % with a median overall survival of 10 
months (Figure 1). Median overall survival for the group of complete responders 
was 50 months (range: 9 - 210). The partial responders had a median overall 
survival of 9 months (range: 5 - 20), while the non-responders survived for a 
median of 7.5 months (range: 1 - 27). Patients showing a response to the DNCB -
DTIC combination had a significant better survival than non-responders (P < 
0.0003) (Figure 2). 
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Figure I: Survival curve of the 59 treated patients shows a median overall 

survival of 10 months and a 5 - year survival of 15 %. 
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Figure 2: Survival of 22 patients responsive to DNCB- DTIC treatment (full line) 
compared to the survival of 37 non-responding patients (dashed line) (Log-Rank 

X2 = 13.6, P< 0.0003). 
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Figure 3: Survival of 48 patients experiencing grade 3 or 4 local reaction after 
DNCB application (dashed line), compared to the survival of 11 patients with less 

intense reactions (full line) (Log-Rank %2 = 10.4, P = 0.0013). 

There was no treatment related mortality. After DNCB application a severe 
local reaction was observed in 48 patients (81%). All patients eventually showing 
complete response did experience a severe reaction to DNCB. In the presence of a 
severe local reaction to topical DNCB application, the median survival was 12 
months as compared with 7 months in case of slight or moderate response (P = 
0.0013) (Figure 3). Systemic side-effects, as outlined in Table 1, were seen in one 
third of the patients and did not correlate with the outcome. The development of 
erythroderma syndrome in one patient and general illness with high fever and 
vomiting in another patient resulted in the DNCB applications being discontinued. 
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Treatment-related pain after DNCB was not a major issue. There was not a marked 
difference in allergic reaction between the 2% DNCB solution and the 3% ointment 
applied by the patients themselves. 

Table 3. Characteristics of patients with a durable (> 5 years) complete response 

Patient Age 

(years) 

Sex Primary tumour pathology Metastases Previous therapies 

(locoregional)3 
Disease-free 
interval form 

Disease-free 
Patient Age 

(years) 

Sex Previous therapies 

(locoregional)3 
Disease-free 
interval form survival after 

Breslow Clark Site Intransit Distant Primary DNCB-DTIC 
(n) 

Site n 
melanoma 

(months) 
(months) 

1 49 F > 10 V Leg 2 Lung 6 2 x E X C 6 177 
2 37 M _b _ Face 1 Lung 3 RLND 36 156 
3 29 F _c _ Leg 15 Skin 5 RLND, 2 xILP 18 210 
4 28 F 3 III Back 12 RLND 6 170 
5 61 F 2.1 IV Leg 12 - - EXC.2x lLP 84 85d 

"IIS'-isolated limb perfusion; RLND=regi onal lymph node dissectie n; EXC=/oco/ excision 
Primary lost 

Unknown primary 

Deceased 

The characteristics of the five patients who experienced a complete and 
durable remission are outlined in Table 3. Two patients, with limited cutaneous 
disease, had lung metastases as shown on plain chest radiograph and tomography, 
another patient presented with biopsy-proven distant cutaneous metastases. The 
six lung metastases of one patient had completely disappeared after three DTIC 
courses; the three pulmonary metastases of the second patient enlarged initially 

/ 

Figure 4: Chest radiograph of patient 2 (see table 3) with 
pulmonary metastases (arrows) enlarging during DNCB 
treatment (april 1982). 

46 



DNCB and DTIC 

(figure 4) but after ten DTIC courses they had disappeared (figure 5). One of these 

patients (patient 5 in Table 3) died 7 years after treatment of unknown cause; the 

others are still alive without evidence of disease. 

Figure 5: Chest radiograph of patient 2 after two courses of 
DTIC (June 1982). The pulmonary metastases have 
disappeared. 

DISCUSSION 

Of the 59 patients presented above, 15 (25%) experienced a complete response to 
the DNCB-DTIC combination therapy. Though the treated population was selected 
based on the presence of cutaneous recurrent disease, it was not a particularly 
favourable group. More than half of the patients had undergone a therapeutic lymph 
node dissection, one third had one or more isolated limb perfusions, and 13 patients 
had been treated by radiotherapy, before the DNCB-DTIC treatment. The poor 
prognosis of the study group is also reflected in the Breslow thickness of the 
primaries and the 22 patients presenting with distant spread. 

In one third of the finally responding patients, the DNCB-treated cutaneous 
lesions did not disappear until the start of the DTIC treatment. In one other patient, 
only the topically treated cutaneous lesions had completely disappeared. It can 
therefore be stated that, in general, the favourable effects can not be ascribed to 
DNCB alone, but must be attributed to the combination of DTIC and DNCB, or to 
the DTIC treatment alone. The way in which DNCB acts on melanoma is probably 
twofold. On one hand there is a direct caustic effect, which may be enhanced using 
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occlusive dressings.' The improved effect of DTIC, on the other hand, could have 
an immunological basis. Antigen processing may have been enhanced by the 
response to DNCB in the metastases, so that a T-cell response to melanoma 
antigens could develop. It is also possible that cytokine production was non-
specifically induced and that in some way these cytokines are the potentiating 
factors.10 

In accordance with previous reports, in the majority of patients severe local 
effects of DNCB application were observed.39" In one patient this reaction evoluted 
to the potentially life-threatening erythroderma syndrome, and DNCB had to be 
discontinued. The severe general effects of DNCB were not previously reported, 
and caused discontinuation of therapy in another patient. The occurrence of 
general side effects had no relation to the outcome of treatment. The fact that one 
third of the patients exhibited general side effects, indicates once more, that the 
effect of DNCB is not confined to the topically treated areas. 

All patients who developed a remission had experienced severe skin reactions 
in topically treated areas. A severe local reaction to DNCB, therefore, seems to be a 
necessary condition before any effect of the therapy can be observed. The intensity 
of this reaction is probably an expression of immunocompetence of the patient, a 
prerequisite to cope adequately with tumour. On the other hand, half of the 
patients whose tumour did not show any response also experienced severe skin 
reactivity. The fact that responders to anti-tumour treatment, in this case the 
combination of DNCB and DTIC, survive longer is a well known phenomenon in 
oncology. 

Topical DNCB has been recommended to avoid mutilating surgery in primary 
non-nodular melanoma." In other studies, epifocal DNCB as a single agent seemed 
to be useful as an adjuvant treatment before or after resection of the primary 
tumour.101213 Some authors report successful results of DNCB treatment in 
combined locoregional and distant metastatic disease.' " The response rate with 
DTIC as a single agent is approximately 20%. Complete responses with a median 
duration of 6 months are obtained in 5% of patients and in only 1 to 2% with a 
long-term duration.15 With our DNCB - DTIC regimen, a durable complete 
remission was obtained in 8% of the patients, which is a remarkably high 
percentage. The long survival of some patients, is even more remarkable. It 
therefore can be tentatively concluded that the DNCB pre-treatment may have 
potentiated the effect of DTIC. A rationale for such an effect is difficult to provide. 
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It can be hypothesised that an anti-tumour immune response is evoked with topical 

DNCB, acting synergistically with the effect of chemotherapy. Synergism has been 

shown to occur in some experimental systems.716 The delayed type hypersensitivity 

reaction or inflammation provoked by DNCB may give rise to the production of 

cytokines, which might influence tumour proliferation or other properties of the 

tumour, rendering the tumour more sensitive to DTIC. Histologic examination of 

DNCB-treated cutaneous lesions showed dense lymphocytic infiltration and a 

strong inflammatory reaction.3 This reaction, whether on immunological or 

chemical basis, could facilitate penetration of DTIC into the disintegrated lesions. 

Whatever the mechanism, only randomized, controlled clinical trials may address 

the question of whether cytostatic drugs are potentiated by biological response 

modifiers. 

In conclusion, being aware of the limitations of a retrospective study, we are of 
the opinion that the favourable experiences and limited toxicity are encouraging 
enough to offer the combination treatment of DNCB - DTIC to a further selection 
of patients presenting with cutaneous metastases, whether or not associated with 
other recurrencies. 
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A true surgeon is never fearless. He fears for his patients, he fears for his 
shortcommings, his own mistakes, but he never fears for himself or his 
professional reputation. 
Samuel J Mixter, 1916 
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ABSTRACT 

Background: The need for deep groin dissection when superficial nodes contain 
metastatic melanoma is controversial. 

Methods: Review of 362 therapeutic groin dissections performed at our tertiary 
referral centre between 1961 and 1995 revealed 71 patients (20 %) with positive iliac 
and / or obturator nodes. This group was analysed for survival, prognostic factors 
for survival, regional tumour control, and morbidity. 

Results: Patients with involved deep nodes had an overall 5-year and 10-year 
survival rate of 24% (SE 5) and 20% (SE 5) respectively Independent prognostic 
factors for survival were the number of positive iliac nodes (P = 0.0011), Breslow 
thickness (P = 0.0069) and site of the primary tumour (P = 0.0075). Patients with an 
unknown primary seem to have a better prognosis. Seven patients (10%) recurred 
in the operated groin. The short and long term morbidity figures (infection 17%, 
skin flap necrosis 15%, seroma 17%, lymphedema: mild - moderate 19%, severe 6%) 
compare well with those of other series addressing inguinal as well as ilio-inguinal 
dissections. 

Conclusions: From the present study it can be concluded that removal of deep 
lymph node metastases is worthwhile since one in five of such patients survives for 
ten years. Prognostic factors for survival are the number of involved iliac nodes, 
Breslow thickness and site of the primary tumour. Long-term regional tumour 
control is obtained in 90% of the patients. The morbidity of an additional deep 
lymph node dissection is acceptable. 
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INTRODUCTION 

Metastases to regional lymph node basins occur in approximately 18% of 
primary melanomas, thicker than 0.76 mm, according to Breslow.12 The issue 
whether to perform an elective lymph node dissection (LND) as adjuvant therapy 
in this patient group has only partly been settled by randomised trials.3 Subgroup 
analysis suggests a possible benefit in patients, younger than 60 years, with non-
ulcerating, 1 - 2 mm thick tumours.4 The advent of the sentinel node biopsy 
technique 5 could provide a more selective surgical approach for these patients as 
alternative for elective LND. Therapeutic regional node dissection is indicated once 
it is clear that regional lymph nodes contain metastatic disease." Up to 50% 10-year 
survival can be achieved with LND depending on the tumour burden.7 8 When 
superficial nodes in the groin are involved, it is not clear whether deep dissection 
is necessary in addition to superficial dissection. On one hand, it is known that the 
rate of involved deep nodes is some 40% when inguinal node metastases are 
clinically apparent and 20 % when they are present but not palpable.9 On the other 
hand, the morbidity of a deep dissection can be substantial10, and the survival rate 
with involved para-iliac or obturator lymph nodes is said to be rather poor. Coit for 
instance reported a meagre 11% 5-year survival in a series of 168 patients 
combined from various studies.11 However, interpretation of the survival data is 
hampered by inter-author variability in deciding when to perform an iliac LND. 

Some published series include elective procedures, while others concern 
patients with palpable nodes.121314 This could be a reason why the long-term 
survival in some series is more favourable. But although the need for extending 
LND to the iliac region is disputed, there is no treatment modality that offers a 
comparable chance of long-term survival in case of involved deep nodes 
(approximately 20% 5 to 10-year survival).121516 

For many years, ilio-inguinal node dissection has been the policy at The 

Netherlands Cancer Institute when performing a therapeutic groin dissection. We 

performed a retrospective analysis of those patients of this group who were found 

to have tumour-positive iliac-obturator nodes. The purposes of this study were to 

determine survival rate, prognostic factors for survival, morbidity and regional 

tumour control. 
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PATIENTS AND METHODS 

The records of 362 melanoma patients who were surgically treated with 
curative intent for groin lymph node metastases between 1961 and 1995 in The 
Netherlands Cancer Institute were reviewed. Seventy-one (20%) of them, with 
involved iliac and / or obturator nodes, and no evidence of distant or irresectable 
disease, were studied, including the 23 patients already reported by Jonk and 
others.15 There were 28 men and 43 women, who ranged in age from 16 to 76 years 
(median 46). The primary lesion was located on the leg in 57 patients, on the trunk 
in seven patients and in seven patients the site of the primary melanoma was 
unknown. The median Breslow thickness of the primary was 2.5 mm (range: 0.3-
10) in the 59 patients for whom this could be determined. Follow-up was closed in 
February 1997. The median follow-up for all patients was 18 months (range: 1-204), 
and for the 15 patients still alive 129 months (range: 21-204). No patient was lost to 
follow-up within 10 years post-LND. 

For practical purposes, the term 'inguinal' is used synonymous with 
'superficial' and stands for the nodes lying anterior from the abdominal wall 
muscles and within the femoral triangle. The terms 'iliac', 'pelvic' and 'deep' cover 
the nodes along the external iliac vessels as well as the nodes in the obturator fossa. 

Fifty-eight patients with palpable inguinal nodes underwent an in continuity 
inguinal and iliac LND in which the iliac bifurcation was the cranial limit. In eleven 
patients the deep node involvement was noticed following an iliac level isolated 
limb perfusion, which in our routine is always accompanied by a deep LND. These 
patients underwent subsequently a completing inguinal LND. Two patients, in 
whom a positive sentinel node was found, underwent an ilio-inguinal dissection in 
two stages when Cloquet's node was found to be involved after superficial LND. 
In none of these 71 patients pelvic nodal involvement was suspected on clinical 
examination, ultrasound or CT scan. 

The operative approach towards the deep part of the dissection varied 
according to the surgeon. In 36 patients one skin incision was used, mostly with 
removal of a skin island over the involved node. In 16 patients two separate skin 
incisions were used, one for the inguinal and the other for the iliac part of the 
operation. In 30 patients the inguinal ligament was left undisturbed, using a muscle 
splitting incision for the deep LND. A sartorius muscle transposition flap to cover 
the femoral vessels was always performed in the superficial part of the LND. 
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Closed suction drainage was routinely used. All patients received an individually 

fitted compression stocking when they were mobilised. Ambulation was allowed 

as soon as the patient was able to. No peri-operative antibiotics were given. 

Twenty-eight patients (39%) received adjuvant radiotherapy because of extra-

nodal growth (26 patients), involved resection margins (13 patients) or tumour 

burden (9 patients). 

Sixteen factors concerning patient, primary tumour, lymph node status and 

treatment were studied for a possible relationship with survival (Table 1). 

Table 1. Variables in the analysis (number of patients) 

Variable (no. of patients) 

Gender 
Age (y) 
Year of LND 
Radiotherapy 
Site of PT 
Breslow thickness (mm) 

Clark level 

No. of palpable inguinal nodes 
Size of palpable inguinal nodes (cm) 
Proximal iliac node 
No. of positive iliac nodes 
Fraction of positive iliac nodes 
No. of positive inguinal nodes 
Fraction of positive inguinal nodes 
Total no. of positive nodes 
Fraction of positive nodes (iliac plus inguinal) 

Male (28), female (43) 
<45 (31), 45-59(24), >60 (16) 
1961-1986 (32), 1987-1995 (39) 
No (43), Yes (28) 
Leg (57), trunk (7), unknown PT (7) 
<1.5 (14), 1.5-4 (27), >4 (18), unknown PT (7), 

missing data (5) 
1 (1), II (2), III (14), IV (36), V (4), unknown PT (7), 

missing data (7) 
0 (13), 1 (48), 2 (9), 3 (1) 
0 (13), 0-2 (16), >2 (26), missing data (16) 
Negative (47), positive (22), missing data (2) 
1 (25), 2 (23), >2 (17), missing data (6) 
<0.3 (31), >0.3 (28), missing data (12) 
0 (3), 1 (16), 2 (14), 3 (8), >3 (22), missing data (8) 
<0.4 (30), >0.4 (27), missing data (14) 
<4 (28), 4-6 (20), >6 (17), missing data (6) 
<0.35 (37), >0.35 (24), missing data (10) 

PT, primary tumor. 

For analysis of survival, the date of the deep groin dissection was taken as the 
starting point, and the date of death or date of last follow-up as final event. Life-
table calculations were done using the product-limit method of Kaplan and Meier. 
The proportional hazard regression analysis (Cox) was used to identify prognostic 
factors with respect to survival. Interval and ordinal variables were primarily 
considered to be linearly related with log (hazard). However, at each step linearity 
of each variable was tested for and if non-linearity was present (P <0.05) the P-
value of linear plus non-linear effect was used in that step for consideration of 
inclusion or exclusion. In testing a particular variable, only those patients were 
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excluded from the analysis who had a missing value for that variable or for any 
variable already included in the model. A P-value of 0.10 was used as inclusion 
limit. The proportional hazard assumption was checked for the selected variables 
by visual inspection of plots of the weighted Schoenfeld residuals 17 versus time 
and the stratum specific In (-ln(survival)) curves in a PH-analysis with the variable 
of interest as stratification variable and all other selected variables as covariates. If 
indicated by these checks, the model was modified by introducing stratification 
variables or by introducing time-dependent variables as indicated by the In (-
ln(survival)) plots. Adjusted survival curves were calculated from the stratum-
specific baseline survival curves at the overall mean values of the covariates in a 
proportional hazard model with the variable of interest as stratification variable 
and all (other) selected variables as covariates. P-values are adjusted for multiple 
comparisons only where explicitly stated. In those cases this was done using the 
procedure of Hommel.18 

RESULTS 

Following superficial and deep LND, the overall survival after five and ten 
years was 24% (SE 5%) and 20% (SE 5%) respectively (Fig 1). At single factor 
analysis (Table 2 step 0), Breslow thickness of the primary tumour, site of the 
primary and patient age have P-values below 0.05. Patients with thinner tumours, 
unknown primaries and younger age present with a better overall survival. After 
successively correcting for Breslow thickness (step 1), for the number of positive 
iliac nodes (step 2) and for the site of the primary tumour (step 3), the P-values for 
the latter three factors remain below the inclusion limit P <0.05. 

Taking into account the number of variables, a P-value adjusted for multiple 
comparisons is introduced in the last column of Table 3. From this it can be 
concluded that for all three factors there is at least some evidence for an 
independent prognostic value regarding survival (Fig 2-4). These figures give a 
graphical display of the results of the proportional hazard regression analysis. They 
give the net contribution of each variable to the prediction of survival without 
confounding effects of the other two variables. Overall adjusted 5-year survival for 
patients with an unknown primary tumour is 76% compared to 14% and 0% for 
patients with their primary site on the leg or trunk respectively. Patients with 
primary tumours thinner than 1.5 mm have an adjusted 41% 5-year survival versus 
13% in patients with thicker lesions. 
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Overall survival of 71 patients with positive deep nodes following ilio-inguinal lymph node 

Table 2. Overall survival figures of 71 patients with iliac node involvement 

5 year 

% surv SE 

10 year, adjusted 

% surv SE 

Site of primary tumor (PT) 

Breslow (mm) 

Number of positive iliac nodes 

leg 14.4 5.5 14.4 5.5 
trunk 0.0 0.0 0.0 0.0 
unknown PT 75.6 13.9 62.9 15.9 

< 1.5 41.3 14.6 41.3 14.6 
1.5 - 4 13.6 6.8 8.6 5.9 
> 4 13.1 8.2 13.1 8.2 
unknown PT 75.6 13.9 62.9 15.9 

1 16.8 7.8 10.1 6.7 
2 44.3 11.3 44.3 11.3 
> 2 3.5 3.3 3.5 3.3 
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Figure 2. Overall survival by ßres/ow thickness, corrected for confounding by number of positive iliac 

nodes and for site of the primary tumor. 
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Figure 3. Overall survival by site of the primary tumor, corrected for confounding by Breslow thickness 

and number of positive iliac nodes. 

: unknown primary (3 patients) : leg primary (36 patients) : 

trunk primary (7 patients) 

62 



Positive iliac nodes 

120 

time from Groin LND (months) 

Figure 4. Overall survival by number of positive iliac nodes, corrected for confounding by Breslow 
thickness and site of the primary tumor. 

: ƒ positive node (20 patients) : 2 positive nodes (I I patients) : 
> 2 positive nodes (15 patients) 

The relation of the number of positive iliac nodes to survival, however, seems 
to be markedly non-linear, patients with two positive nodes having a better 
survival than patients with either one or more than two involved nodes. This 
paradoxical finding could, at least partly, be explained when considering the total 
number of nodes harvested, in relation to the number of involved nodes. This is 
illustrated in Figure 5, showing an almost linear relationship between the number 
of dissected iliac nodes and the yield of subsequently found positive nodes. 
Furthermore, it was calculated that the number of examined iliac nodes was 
relatively low (median 5 nodes) in the group of patients with only one positive 
node, compared to the other two groups (2 positive nodes and >2 positive nodes) 
of patients (median 9 nodes). However, adjusting for the number of examined 
nodes did not remove the observed non-linearity. 

In seven patients (10%),all with extra-capsular spread, recurrence in the cleared 

lymph node basin was observed during follow-up. Five of these occurred after 

systemic metastasis became evident and six had received postoperative 

radiotherapy. The remaining patient deteriorated so quickly that the scheduled 

radiotherapy was not administered. Mean hospital stay was 23 days (SE 9.7), 

median stay was 22 days (range: 12 - 60), including re-admission due to abscess or 

skin flap necrosis in five patients. Nodal dissection related morbidity was recorded 
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in 52 of the patients. Nine patients (17%) developed a postoperative wound 

infection, three of whom needed surgical treatment. Wound edge necrosis was seen 

in eight patients (15%), and persistent seroma necessitating surgical drainage in 

eight (15%). Lymphedema was severe (invalidating) in three (6%) and moderate or 

mild in ten (19%) patients (Table 4). There was no postoperative mortality. 

In 39 patients the pathological status of the Cloquet's transitional node, lying 
underneath the inguinal ligament, could be traced. Fourteen of these nodes (367c) 
were tumour-free, notwithstanding involvement of the pelvic nodes. In three out of 
eleven patients with positive nodes in the deep compartment, cleared on the 
occasion of an isolated limb perfusion, all superficial nodes were found to be 
tumour-free at subsequent superficial LND. 

Table 3. Overall survival: P-values from forward proportional hazard analysis 

StepO Step 1 Step 2 Step 3 adjusted P • value * 

Number dead / total var iable 5 6 / 7 1 5 1 / 6 6 4 6 / 6 1 4 6 / 6 1 

sex 0.12 0.29 0.46 0.41 

age 0.043 0.29 0.46 0.41 

site primary tumor 0.018 0.027 0.0075 0.0075 (0.090) 

Breslow thickness 0.014 0.014 0.005 1 0.0069 (0.063) 

Clark level 0.50 0.54 0.79 0.72 

number palpable inguinal nodes 0.068 0.096 0.15 0.20 

size palpable inguinal nodes 0.087 0.23 0.042 0.068 

highest iliac node status 0.90 0.33 0.71 0.94 

number positive iliac noc les 0.063 0.0021 0.0021 0.00 I I (0.016) 

fraction positive iliac nod es 0.20 0.065 0.60 0.78 

number positive inguinal nodes 0.18 0.13 0.60 0.78 

fraction positive inguinal nodes 0.32 0.046 1.00 0.074 

number positive iliac 0.071 0.023 0.89 0.74 

& inguinal nodes 

fraction positive iliac 0.20 0.065 0.60 0.78 

& inguinal nodes 

year of LND 0.24 0.16 0.050 0.074 

radiotherapy 0.63 0.020 0.22 0.40 

* p - values are adjusted for multiple comparisons 
underlined values are the covariates adjusted for 
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Table 4.Early and late morbidity, according to type of groin dissection 

author (ref) type of LND * patients infection necrosis seroma lymphedema** 
n % % % % 

Ames 1985 (33) 1 121 25 21 6 33 
2 74 22 14 8 46 

Bowsher 1986 (34) 1 & 2 46 30 35 35 
Baas 1992 (35) mostly 2 151 9 3 17 20 
Beitsch 1992 (10) mostly 1 168 29 26 14 44 
Shaw 1992 (32) 1 40 40 25 18 

2 12 17 17 67 
Karakousis 1996 (14) 2 48 17 10 4 15 
present series 1998 2 52 17 15 17 25 

: I inguinal 
: 2: combined Mo-inguinal 
* : different definitions and gradings of lymphedema. 

DISCUSSION 

In this study of patients with tumour-positive iliac or obturator nodes, the 5-
year survival rate was 24% and the 10-year survival rate was 20% after superficial 
and deep groin dissection. Although the retrospective nature of this analysis has its 
limitations, we feel the results are relevant for three reasons. The nodal dissection 
technique, aimed at complete nodal clearance, remained unchanged throughout 
the study period. Most patients were followed at our own institution for at least ten 
years or until death. This is the largest published series as far as we can tell. 

lilfl 
[1 6| 

Figure S. Relationship between the number of dissected iliac and obturator nodes and the number of 
detected positive nodes. Bar [1-2] represents 2 patients, [3-4] = 13 pts. [5-6] = 14 pts, [7-8] = 11 
pts, [9-10] =8 pts, [11-12] = 4 pts, [13-14] = 2 pts, [>I4] = 6 pts. 
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In the literature, 5-year overall survival figures of 0 - 34%, and even 50% in 

selected groups, have been reported.11'16 The lack of uniformity in reporting this 

information renders it difficult to compare or pool these survival data. The 

relatively small numbers of patients in publications addressing positive deep 

nodes certainly play a role in the reported variations in survival. The present study 

and the recent paper from Karakousis and co-workers are based on larger numbers 

of patients, likely to result in more reliable survival data. 

It is striking that two of the eventually identified prognostic variables for 
survival in this study are directely linked to the primary melanoma: Breslow 
thickness and anatomic site of the primary melanoma. Breslow thickness has been 
found to govern survival independently in several studies addressing patients with 
nodal disease.19 20 21 The importance of site of the primary melanoma is well 
established in AJCC stage I and II melanoma.8 The meaning of the site of the 
primary tumour in higher stage disease is, however, still unclear. Balch et al, 
describing the largest node-positive group, found a significant survival advantage 
in extremity-originating primaries.8 The subgroup with nodal metastases from an 
unknown primary site in that study had the same overall survival as the group 
with a known primary lesion.8 Several studies addressing the problem confirmed 
this finding.22232425 Others did not consider unknown primaries as a separate entity 
26, or simply found no influence of the site of the primary on survival.1921 A rationale 
for the longer survival of patients with an unknown primary has been sought in 
immunological arguments 27, but this has never been proved. 

From previous work, it became clear that the prognosis of regionally 
disseminated melanoma depends largely on the tumour load, expressed in terms of 
number of positive nodes.719 21 We looked at this in several ways, constructing 
subgroups (inguinal, iliac and both), of which eventually only the iliac group beared 
independent prognostic significance, be it in an unusual way. One involved iliac 
node implicating a worse prognosis than two suggests a sampling error, a potential 
pitfall in retrospective studies. These patients had a low iliac nodal yield, as 
discussed earlier. Whether this reflects inappropriate LND or insufficient 
pathological examination is unclear. Careful review of the group with only one 
involved node shows the patients with bad outcome to have a mean iliac node count 
of five, rising to a mean of 12 nodes in surviving patients. These findings suggest that 
a minimum number of iliac nodes has to be removed and examined in order to gain 
relevant information about prognosis. After all, the amount of involved pelvic nodes 
appears the most powerful independent determinant for prognosis in this study. 
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While the AJCC nodal staging is still based on the diameter of the largest 

involved node, the above could be an element in the controversy on how to 

determine the nodal tumour load. It seems reasonable to join Buzaid and co

workers in their plea to replace the diameter of the positive node by the number of 

positive nodes in the dissected nodal basin.28 

Several studies addressing elective LND reveal the possibility of 2% - 10% 

negative superficial nodes in the presence of involved deep nodes.10 M. In the 

present series this was the case in three patients. A possible explanation for this 

phenomenon could be that micrometastases in superficial inguinal nodes were 

overlooked during pathological examination. Another possibility is the lymphatic 

drainage bypassing the superficial compartment, draining directly to a deep lying 

node. A similar drainage pattern has been observed in our experience with the 

sentinel node technique. Two of our three patients with uninvolved inguinal nodes 

survived for more than five years. It therefore seems that a combined ilio-inguinal 

dissection could be useful particularly in patients with a small tumour load in the 

superficial inguinal compartment. 

It has been suggested that adjuvant radiotherapy contributed to longer 

survival in some patients." In the 35 years covered by this study, the indications for 

adjuvant radiotherapy have fluctuated. Still, patients with a worse prognosis were 

probably the most likely ones to receive radiotherapy. The finding that patients 

receiving such additional treatment fared no worse than those who did not receive 

it suggests that radiotherapy may indeed be of value. 

The question remains what the timing of surgery should be. As an alternative 

to a synchronous iliac LND, sometimes a 'wait and see' policy is advocated 7, on 

condition that the transitional node (Cloquet) be tumour negative.15 The use of 

Cloquer/s node as predictor of deep nodal involvement, however, is debatable.3031 

One third of these nodes turned out to be negative in our patient group. 

Can one rely on imaging of the deep nodes to select patients that may benefit 

from iliac-obturator LND? PET-scanning, CT, MRI and ultrasound may be able to 

identify patients with enlarged deep lymph nodes.32 When combined with fine 

needle aspiration cytology the presence of metastatic disease can be confirmed. 

However, the risk of understaging is substantial since with every imaging 

technique microscopic metastases will be missed.33 In this respect it should be 

underlined that ou tgrowth of iliac and obturator lymph node metastases 
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frequently leads to a locally inoperable situation, due to difficult follow-up of this 

deeply located region. 

No matter how extensive a LND may be conceived, lymph node basin 
recurrences have been reported in most studies. Since no report discussing this 
problem was prospectively designed, and most deal with an electively operated 
population, it is difficult to make reliable statements with regard to a possible 
difference in local recurrences between inguinal and ilio-inguinal dissections. Our 
data, showing seven patients (10%) with regional relapse, confirm those of 
literature, reporting a 9% regional lymph basin recurrence after ilio-inguinal LND.7 

Some authors found combined ilio-inguinal LND to be associated with slight 
to significant additional morbidity compared to isolated inguinal dissection.113435 

Our morbidity rate is similar to that of others, as illustrated in Table 4.3637The 
present study, however, almost exclusively covers ilio-inguinal dissections, in 
contrast to most others, and could consequently be expected to show more 
complications. Although taking firm conclusions would be premature since this 
series' small number of patients and its retrospective nature, the alleged additional 
morbidity of the deep LND remains controversial.38 

In our opinion as well as that of others9, a deep dissection has to be performed 
when superficial nodes are involved. A possible exception in this regard may be an 
involved inguinal node detected by lymphatic mapping. In our experience of 23 
tumour positive sentinel nodes, only three were accompanied by more involved 
nodes when regional lymphadenectomy was completed.39 Therefore in these cases 
the 'wait and see' option for deep LND may be justifiable. 

In conclusion, a 20% ten-year survival rate was achieved in our study group of 
patients with involved iliac and / or obturator lymph nodes. Long-term regional 
tumour control is obtained in 90% of the patients. The morbidity of an additional 
deep LND is acceptable. Prognostic factors for survival are the number of involved 
iliac nodes, Beslow thickness of the primary melanoma and its anatomic site. 
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Editorial 

Melanoma Patients With Iliac Nodal Metastases Can Be Cured 

Charles M. Balch, MD and Merrick I. Ross, MD 

In an era when surgeons are moving toward more 
conservative surgery, or even "minimalist surgery," there 
should be some pause when survival data actually dem
onstrate a therapeutic benefit for more extensive surgery. 
The problem, of course, is defining clear indications for 
which patients might benefit from more radical surgery! 

For most surgeons treating patients with melanoma, 
the issue is not a matter of a "conservative" or "radical" 
approach, but how to tailor a surgical treatment plan for 
an individual patient that is based on the biology of their 
disease and the risks of surgery. In the past, many sur
geons performed a "radical groin dissection" that com
bined femoral, iliac, and obturator lymph nodes as an 
in-continuity dissection, even when the lymph nodes 
were not clinically involved with metastases. Over the 
last 10-15 years, the routine inclusion of the iliac and 
obturator nodes when performing inguinal dissections 
has been largely abandoned; most patients are not con
sidered for iliac/obturator lymphadenectomy unless there 
is clear clinical evidence of nodal involvement in the 
pelvis or when there is a predicted high incidence of 
micrometastases based on the clinical presentation of 
femoral nodal metastases. This is because of the percep
tion that survival rates are not improved in patients with 
multiple metastases and that morbidity is increased with 
the combined dissection compared with a femoral node 
dissection only. Indeed, many surgeons have followed 
the recommendations that were first espoused by Dr. 
Dan Coit at Memorial Sloan-Kettering Cancer Center 
(MSKCC). He recommended that the only patients who 
should be considered for iliac/obturator lymph node dis
section are those with either clinical evidence of disease 
in that area, whose femoral lymph nodes contain four or 
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more metatastic lymph nodes, or whose transitional node 
(the node of Cloquet) contains metastatic melanoma.' 

In this issue of the Annals of Surgical Oncology, there 
are two reports that demonstrate a 5- and 10-year sur
vival rate in patients with iliac lymph node metastases 
that is higher than most previously published reports. 
The first is from Drs. Mann and Coit at MSKCC and the 
second is by Drs. Strobbe and colleagues from the Neth
erlands Cancer Institute (NCI) in Amsterdam.2-3 These 
two papers conclude that a substantial minority of pa
tients can be cured despite having deep nodal metastases. 
The 5-year survival rate for patients with involved deep 
nodes was 35% at MSKCC and 24% at NCI. The 
MSKCC data did not identify any differences in the 
5-year survival rates for patients with iliac/obturator 
lymph nodes regardless of whether the intent of the 
operation was "elective" or "therapeutic." Despite their 
previously reported findings that the number of meta
static femoral nodes and the size of metastatic lymph 
nodes predicted deep nodal involvement, they were un
able to identify a subset of patients who might benefit 
from "elective" iliac lymph node dissection and con
cluded that "it is the extent of the disease, not the extent 
of the operation, that governs outcome."2 Surprisingly, 
the survival rates for those with iliac metastases were no 
worse than those of patients who only had femoral lymph 
node metastases. The surgeons at NCI did not demon
strate any increased morbidity from an iliac lymph node 
dissection compared with a femoral node dissection, a 
conclusion we have also made based on our own expe
rience. Both groups found that prognosis of those pa
tients was determined independently by the number of 
metastatic nodes and by either the thickness of the pri
mary melanoma (from NCI data) or the presence of 
primary melanoma ulceration (from MSKCC data). 

The surgeons at both institutions concluded that the 
presence of iliac/obturator nodal metastases still repre
sents a potentially curable circumstance and that pa
tients with nodal metastases should not be dismissed 
as having "incurable/unresectable" disease. However, 
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neither group of authors made any conclusive statements 
about the clinical indications and timing for iliac/obtu
rator lymph node dissection in melanoma patients. 
Clearly, those patients who have clinical evidence of 
iliac disease (by palpation or radiological evidence) 
should have such an operation to achieve local disease 
control and because some can be cured. However, the 
previously described operative indications described 
from MSKCC for iliac dissection with clinically node-
negative iliac fossa did not demonstrate any survival 
benefit among these patients compared with those who 
had surgery based on clinically node-positive indications 
for a deep dissection. The authors from MSKCC sug
gested that their adjuvant ganglioside vaccine might have 
a therapeutic benefit, whereas the authors from NCI 
suggested that adjuvant radiotherapy to the iliac fossa 
may have some therapeutic benefit. However, the retro
spective nature of their analyses precluded any definitive 
conclusion regarding these two modalities of adjuvant 
therapy. 

In the absence of a convincingly effective adjuvant 
systemic therapy for stage III melanoma, it is incumbent 
upon the surgeon to identify those occasional patients for 
whom an iliac/obturator lymphadenectomy might be of 
benefit, either in terms of "expectant palliation" (i.e. 
preventing later symptoms) or even prolongation of life, 
with the expectation that 25% to 35% will enjoy a 5-year 
disease-free survival and that 20% will live an additional 
10 years or longer. However, we still need to delineate 
the clinical indications for iliac/obturator nodal dissec
tion in those patients with clinically node-negative pelvic 
disease and who have clinically node-positive disease in 
the femoral triangle. 

In our practice, we would look aggressively for clin
ical evidence of metastatic disease in the iliac fossa 

either by palpation or by CT radiologic examination. 
When the femoral lymph nodes are pathologically (mac
ro- or microscopically) involved with melanoma and the 
iliac/obturator nodes are not enlarged, the decision about 
performing a "combined" dissection is more problem 
atic. We would consider this on a selective basis for 
patients who have clinically evident macroscopic metas
tases in their femoral nodes or in any circumstance where 
the node of Cloquet contains metastatic melanoma. We 
would also consider adjuvant radiotherapy for those pa
tients with multiple nodal metastasis (four or more) to 
achieve better local disease control, realizing that the 
incidence of lymphedema will be increased.4-5 Drs. Coit 
and colleagues from MSKCC and Dr. Stobbe and col 
leagues from NCI have reinforced that the most effective 
treatment for metastatic melanoma to lymph nodes is still 
surgical resection, even for more extensive regional dis
ease located deep in the pelvis. 
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Etre de sentiment autant qu'œvre de chair, l'homme a besoin d'être compris 
et soutenu dans ses angoisses. Je doute fort que le sentiment d'exellence 
d'une organisation impersonelle, en quête de qualité, apporte avec elle la 
sérénité que donne l'application sur une peau chaude de la main fraîche de 
celui qui sera le chirurgien. 
René Leriche, 1951 
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Chapter V 

ABSTRACT 

Background: The survival rate in melanoma patients with groin metastases can be 
improved by performing a pelvic (iliac/obturator) lymph node dissection. There 
are as yet, however, no reliable criteria to determine which patients may benefit 
from such an inguinal-pelvic lymphadenectomy 

Methods: In 142 patients (group A) out of a review of 214 groin dissections 
performed between 1980 and 1994, the tumour-status of Cloquet's node was 
retrospectively traced. In 52 additional patients (group B), the status of Cloquet's 
node was prospectively registered. The number of positive lymph nodes and the 
total numbers of retrieved nodes were recorded as well. All patients underwent a 
combined therapeutic inguinal-pelvic lymph node dissection between January 
1995 and June 1999 in a tertiairy referral centre. 

Results: Cloquet's node was free of disease in 18 out of 39 patients with involved 
pelvic nodes in the retrospective study (sensitivity: 54%, negative predictive value: 
83%). In the prospective study, nine of the 20 patients with involved pelvic nodes 
had a tumour-free Cloquet's node (sensitivity: 55%, negative predictive value: 
78%). Additional immunohistochemical staining of Cloquet's node resulted in a 
sensitivity of 65%. In the combined group A&B, the number of positive nodes in the 
inguinal region (cut-off point >3 nodes) had a sensitivity of 41% and a negative 
predictive value of 78% to determine the pelvic nodal status. Combining the 
number of positive inguinal nodes and Cloquet's node in group A&B, the best 
sensitivity was 56% and the best negative predictive value 82%. 

Conclusions: Cloquet's node has a low sensitivity to predict the pelvic nodal 
tumour-status. This was barely improved by taking into account the number of 
positive inguinal nodes. 
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INTRODUCTION 

Melanoma metastases to the regional node basin can be managed surgically, 

performing a lymph node dissection with curative or palliative intent. The extent 

of the dissection of metastases in the lymph nodes of the groin is controversial due 

to the specific anatomy of the region. 

The lymph nodes in the groin are found in the inguinal region which holds the 
femoral and inguinal lymph nodes and in the pelvic region containing the iliac and 
obturator nodes. The inguinal nodes lie superficial from the abdominal wall and 
within the femoral triangle. The pelvic nodes are situated along the iliac vessels 
and in the obturator fossa. The inguinal ligament separates the inguinal 
(superficial) nodes from the pelvic (deep) nodes. Lymphatic ducts pass medial 
from the femoral vein through the femoral canal to connect the two nodal areas. 

A melanoma on the lower half of the body that disseminates through the 
lymphatic system will progress in a step-wise fashion and initially affect only the 
inguinal nodes. In the absence of distant disease, inguinal node dissection will cure 
a patient with involvement limited to these nodes. Combined therapeutic inguinal-
pelvic lymph-node dissection will cure the patient when subsequent spread has 
affected the pelvic nodes as well.12 It is difficult to determine which patients will 
benefit from the more extensive node dissection.3 

Coit and Brennan suggested that the tumour-status of Cloquet's lymph node 
has prognostic value in determining involvement of pelvic nodes.2 4 5 Cloquet's 
node is the first lymph node underneath the inguinal ligament and lies in the 
narrow waist of the hour-glass shaped groin basin. Interest in the need for 
additional pelvic node dissection has increased with the advent of lymphatic 
mapping and sentinel lymph node biopsy. Pelvic nodes are unlikely to be involved 
when a superficial sentinel node contains only microscopic amounts of disease.6" 

As a consequence of this evolution, our interest in the value of the transitional 

node of Cloquet as a possible predictor of deep node involvement grew. We 

decided to investigate this issue in two ways. First, a retrospective review of the 

status of Cloquet's node in relation to the other lymph nodes of the completely 

dissected groin was undertaken. Second was a prospective registration of the same 

data in 52 consecutive patients undergoing a complete therapeutic lymph node 

dissection with curative intent. 
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PATIENTS AND METHODS 

Between January 1980 and January 1995, 214 melanoma patients 
underwent an inguino-pelvic node dissection with a curative intent at The 
Netherlands Cancer Institute. In 142 of these patients the status of Cloquet's node 
was documented. This group (group A) consisted of 52 men and 90 women with a 
median age of 51 years (range:16-81). The primary melanoma was located on the 
leg in 110 of these patients and on the trunk in 20. The remaining 12 patients had 
metastases from an unknown primary melanoma. The median Breslow thickness 
was 2.6 mm (range: 0.3-11) in the 105 patients in whom this could be determined. 

Palpable superficial nodes were present in 131 patients. In the remaining 
eleven patients, non-palpable superficial nodes were removed when metastatic 
pelvic nodes were found during isolated regional perfusion. No patient underwent 
elective lymph node dissection. 

Group B consisted of 53 consecutive patients (including one patient without 
detectable Cloquet's node) who underwent a therapeutic iliac-obturator lymph 
node dissection with curative intent between January 1995 and June 1999. These 
patients were treated at The Netherlands Cancer Institute with the exception of four 
patients who were treated at the University Hospital Nijmegen. There were 25 men 
and 28 women, with a median age of 50 years (range: 19-89). The primary melanoma 
was located on the leg in 40 patients and on the trunk in eight. The primary 
melanoma site was unknown in the other five patients. The median Breslow 
thickness was 4.0 mm (range: 0.9-7.1). In 46 patients, the node dissection was carried 
out for palpable metastases while in seven a tumour-positive sentinel node was the 
indication. In the group B patients, the surgeons meticulously searched for 
Cloquet's node and submitted this node separately for pathological examination. 

No evidence of deep nodal involvement was present in either group A or B 
patients on preoperative physical examination, ultrasound or CT scans as far as 
these were performed. Various surgeons used various incisions. All surgeons 
removed the inguinal, femoral, external iliac and obturator nodes. All lymph nodes 
were assigned to one of these nodal regions and all were separately examined by 
the pathologist. The microscopic examination consisted of one or two sections per 
lymph-node, stained with hematoxylin and eosin. Serial sections were stained with 
immunohistochemistry (HMB 45 and S 100) of those Cloquet's nodes in group B 
that were tumour-free in the presence of involved pelvic nodes. 
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The ability to predict the pelvic lymph node tumour-status was determined 

based on the status of Cloquet's node, on the number of involved inguinal nodes, 

and on both parameters combined. These data were calculated for group A and B 

separately and for the two groups combined. 

RESULTS 

Of the 142 patients in group A, 39 (27.5%) had tumour-positive pelvic nodes. 
Two patients in whom an inguinal lymph node dissection was performed after the 
finding of positive pelvic nodes in the course of an isolated limb perfusion had only 
iliac/obturator nodal disease. Cloquet's node was tumour-positive in 21 of these 
patients with pelvic nodal disease resulting in a 54% sensitivity (Table 1). Eighteen 
of 108 patients with a tumour-free Cloquet's node had pelvic metastases leading to 
a 83% negative predictive value. Furthermore, in 13 patients with a positive 
Cloquet's node, the pelvic lymph-nodes were not (yet) involved resulting in an 
overall "false positive" rate of 38%. 

Table 1. Results in group A (142 patients) 

pelvic N + pelvic N - % 

CN + 21 13 sensitivity: 
specificity: 

54 
87 

C N - 18 90 positive predictive value: 
negative predictive value: 

62 
83 

>3 ing N+ 16 9 sensitivity: 
specificity: 

41 
80 

43 ing N+ 23 94 positive predictive value: 
negative predictive value: 

64 
91 

numbers in table are numbers of patients 
CN +/-: node of Cloquet, positive or negative 
N +: positive nodes 
N - : negative nodes 
> 3 ing N +:more than three positive inguinal nodes 
« 3 ing N +:three or less than three positive inguinal nodes 
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There exists a relation between the number of positive inguinal nodes and the 

tumour-status of the pelvic nodes. More tumour-positive than negative pelvic 

nodes are found when the inguinal region contains four or more positive nodes 

(Table 1). Cloquet's node was never false negative in the 25 patients with more 

than three tumour-positive inguinal lymph nodes. A "false positive" Cloquet's 

node, however, occurred in nine of these 25 patients in whom no pelvic tumour 

was found with a resulting positive predictive value of 41% and a 64% sensitivity. 

Of the 53 prospectively studied patients (group B), 20 had tumour-affected 
pelvic nodes (38%). Cloquet's node could not be retrieved in one patient. The node 
of Cloquet was tumour-positive in 11 of these 20 patients resulting in a 55% 
sensitivity and a negative predictive value of 78%. Cloquet's node was false 
negative in 45% (Table 2). A median number of 6.5 pelvic nodes (range: 3-13) were 

Table 2. Results in group B (52 patients) 

pelvic N + pelvic N - % 

CN + 11 1 sensitivity: 
specificity: 

55 
97 

C N - 9 31 positive predictive value: 
negative predictive value: 

sensitivity 

92 
78 

immuno CN + 13 1 

positive predictive value: 
negative predictive value: 

sensitivity 65 
specificity 97 

immuno CN - 7 31 positive predictive value 
negative predictive value 

93 
82 

>3 ing N+ 8 2 sensitivity: 
specificity: 

40 
93 

«S3 ing N+ 12 30 positive predictive value: 
negative predictive value: 

80 
71 

numbers in table are numbers of patients 
CN +/-: node of Cloquet, positive or negative 
N +: positive nodes 
N - : negative nodes 
immuno: after immunohistochemical investigation of CN 
> 3 ing N +:more than three positive inguinal nodes 
i 3 ing N +:three or less than three positive inguinal nodes 
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retrieved. Performing immunohistochemical staining for S 100 and HMB 45 on the 

nine false negative Cloquet's nodes revealed two of these nodes to be tumour-

positive after all. This raised the sensitivity to 65% and the negative predictive 

value to 82%. 

In 10 patients, more than three positive inguinal nodes were found (Table 2). 

The presence or absence of at least four metastatic inguinal nodes as predictor of 

pelvic node involvement carries a sensitivity of 40% and a negative predictive 

value of 71% (Table 2). 

Because the results of group A and B are comparable (P =0.22), the results of the 

combination of the two groups further serve as the basis for the discussion and for 

drawing conclusions (Table 3). 

Table 3. Results in group A & B (194 patients) 

pelvic N + pelvic N 

CN + 32 14 sensitivity: 
specificity: 

54 
90 

CN- 27 121 positive predictive value: 
negative predictive value: 

69 
82 

>3 ing N+ 24 11 sensitivity: 
specificity: 

41 
92 

§3 ing N+ 35 124 positive predictive value: 
negative predictive value: 

69 
78 

numbers in table are numbers of patients 
CN +/-: node of Cloquet, positive or negative 
N +: positive nodes 
N - : negative nodes 
> 3 ing N +:more than three positive inguinal nodes 
.< 3 ing N +:three or less than three positive inguinal nodes 

As a next step, the combination of the two predictive factors (Cloquet's node 

and number of positive inguinal nodes) was tested for its predictive value. In most 
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patients the two factors predicted the same status for the deep nodes. In 26 cases of 
the 194, however, conflicting predictions were found. A choice had to be made to 
which factor the heaviest weight should be assigned: a higher sensitivity or a 
higher specificity. The results are presented in Table 4. Choosing for optimal 
sensitivity gives a still disappointing 56% sensitivity and a 82% negative predictive 
value. The opposite choice leaves us with a 39% sensitivity and a negative 
predictive value of 79%. 

Table 4. Probability of positive pelvic nodes in relation to the combination of 
the status of Cloquet's node and the number of positive inguinal nodes 

r~ « o r , A^A . p e l v i c N + p e l v i c N 
Group A&B, 194 pts 

aiming at optimal sensitivity 

CN + or > 3 ing N + 33 19 sensitivity: 56 

C N - o r 5 3ing N + 26 116 
specificity: 
positive predictive value: 
negative predictive value: 

85 
63 
82 

Group A&B, 194 pts 

aiming at optimal specificity aiming at optimal specificity 

CN + or> 3 ing N + 23 3 sensitivity: 39 

CN-or4 3ing N + 36 132 
specificity: 
positive predictive value: 
negative predictive value: 

98 
88 
79 

numbers in table are numbers of patients 
> 3 ing N +:more than three positive inguinal nodes 
-s 3 ing N +:three or less than three positive inguinal nodes 
CN +/-: node of Cloquet, positive or negative 
N +: positive nodes 
N - : negative nodes 

DISCUSSION 

Of the 194 évaluable patients who underwent a complete node dissection, 59 
(30%) had involved pelvic nodes. This is not unlike data gathered from 849 patients 
described in the literature. Various investigators found that 13-52% of their patients 
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had involved pelvic nodes.124591011 However, meaningful comparison of data from 

various investigators suffers from patient selection bias. 

From our combined series of patients we derive that either a tumour-positive 
Cloquet's node or the presence of more than three involved inguinal nodes means 
a 69% risk (positive predictive value) of additional nodes bearing disease. The 
simultaneous presence of both factors increases that risk to 63-88%. 

Table 5. Probability of positive pelvic nodes in relation to the status of 
Cloquet's node, lierature review. 

pelvic N + pelvic N -

Wig (1989) 80 pts 
(ref 12) 

CN + 8 22 sensitivity: 
specificity: 

44 
65 

C N - 10 40 positive predictive value: 
negative predictive value: 

27 
80 

Coit(1989)84pts 

positive predictive value: 
negative predictive value: 

{ref 4) 
CN + 19 5 sensitivity: 

specificity: 
90 
92 

C N - 2 58 positive predictive value: 
negative predictive value: 

79 
95 

Shen(1999)78pts 

positive predictive value: 
negative predictive value: 

(ref 11) 
CN + 26 12 sensitivity: 

specificity: 
76 
73 

C N - 8 32 positive predictive value: 
negative predictive value: 

68 
80 

numbers in table are numbers of patients 
CN +/-: node of Cloquet, positive or negative 
N +: positive nodes 
N - : negative nodes 

Several other investigators looked at Cloquet's node as an indicator of deep 

node involvement (Table 5). Illig, Coit and Shen found the predictive value of a 

tumour-positive Cloquet's node to be less than what the current study showed: 27-

79%.4nu It appears that roughly four out of five patients with a tumour-involved 
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Cloquet's node have deep nodes that contain metastatic disease. This is in 
accordance with our current understanding that disseminated melanoma 
progresses through the lymphatic system in a sequential fashion.613 Apparently the 
disease has not yet gone beyond Cloquet's node in the other one in five patients. 
This latter estimate is probably too high, given the technical constraints that limit 
pathologists in their evaluation of a lymph node dissection specimen. These 
findings lead us to conclude that pelvic node dissection is indicated when 
Cloquet's node is involved. The same can be concluded for the presence of four or 
more metastatic inguinal nodes. 

A tumour-negative Cloquet's node means a 82% (negative predictive value) 
chance of absence of additional involved nodes in our patients. Three or less 
involved inguinal nodes means a 78% chance of absence of involved deeper nodes. 
The simultaneous absence of both factors does not improve the negative predictive 
value beyond 82%. Immunohistochemical evaluation of Cloquet's node improved 
the negative predictive value to 82% in our group B and to 86% in Shen's series.11 

Coit found a 95% negative predictive value in a selected group of 84 patients.4 

Although differences in patient populations may be responsible for at least some of 
the differences, one is led to believe that lymphatic vessels bypass Cloquet's node 
in a variable, but substantial number of patients. The incidence and the pathways 
of these lymphatics are the subject of further study at our institution. 

The conclusion from the above data is that too many patients will escape 
treatment of their pelvic lymph-node metastases when a tumour-free Cloquet's 
node is used to justify omission of further dissection. The potential benefit from 
removal of metastatic pelvic nodes is substantial: some 25-35% of these patients 
will live for at least five years and 20% will live for at least ten years.12 The 
additional morbidity as a result from the more extensive operation is limited.110 

Because both a tumour-positive and a tumour-negative Cloquet's node should 
lead to a pelvic dissection there is not much point in looking at this node. 
Combining the tumour status of Cloquet's node with the number of involved 
superficial nodes does not improve the predictive value enough. 
Immunohistochemical techniques provide only limited additional discriminating 
power over classic histological specimen staining. 

Clinical examination, ultrasound and CT-scan have limited value in detecting 
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pelvic node metastases, unless the nodes become significantly enlarged.91' 

Recently, several reports on the value of the positron emission tomography (PET) 

scan in metastatic melanoma reported high sensitivity figures for the detection of 

subclinical lymph node metastases.16,7,8I92° However, the value of PET scanning in 

combination with the examination of Cloquet's node remains to be shown. 

The present study concerns patients with palpable inguinal metastases. These 

results should not be extrapolated to patients with a tumour-involved node found 

in an elective lymph node dissection and to patients in whom the sentinel lymph 

node contains metastatic disease. These patient categories have a much smaller risk 

of involvement of deeper nodes. In sentinel node patients, lymphoscintigraphy can 

be used to determine the need for pelvic node dissection. Scintigraphy usually 

indicates whether the lymph node next-in-line is situated beyond the inguinal 

ligament or not. 

In conclusion, the tumour status of Cloquet's node does not accurately predict 

the tumour status of the pelvic lymph nodes. Looking at this node separately does 

not contribute to patient management. Additional use of the number of involved 

superficial nodes does not improve the predictive value enough. 
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Every emergency surgeon must realize that the omnipotent Reaper who 
eventually garners us all stands near at hand more often than in any other 
branch of medicine or surgery Disappointments, therefore are many and 
some of them are inevitable. 
Hamilton Bailey, 1936 
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ABSTRACT 

Background: The benefit of the removal of lymph nodes beyond the inguinal 
ligament in the presence of inguino-femoral groin metastases from melanoma is 
queried. It has been stated that the inguino-femoral (superficial) and the ilio-
obturator (deep, pelvic) region of the groin are interconnected through the 
transitional node of Cloquet. Conflicting data in literature on the value of this node 
as predictor of the tumour-status of the pelvic part required an anatomical 
investigation aimed at elucidating the lymphatic pathways between the inguino
femoral and the pelvic part of the groin. 

Methods: From one fresh cadaver (two groins), serial sections of the structures 
passing underneath the inguinal ligament were made. These were hematoxylin-
and eosin- stained and light-microscopically studied. In five patients undergoing a 
groin dissection, Patent Blue dye was injected into the inguino-femoral part of the 
groin before sectioning any infra-inguinal structures. The course of the lymphatic 
vessels running from the inguino-femoral part to the ilio-obturator part was 
studied. 

Results: Light microscopy evaluation raised the possibility of lymph vessels 
crossing underneath the inguinal ligament and with no connection to Cloquet's 
node. In four patients studied with in vivo staining, blue lymph vessels in the 
femoral canal bypassed the transitional node. Lymph vessels were seen running 
anterior to the femoral artery and vein in two patients. Cloquet's node was stained 
blue in only one patient. 

Conclusions: An unknown fraction of the lymph fluid coursing from the 
superficial to the deep part of the groin bypasses Cloquet's node. This node, 
therefore, cannot for every patient be considered as the sentinel lymph node 
indicating the tumour-status of the pelvic lymph node region. 
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INTRODUCTION 

To the present day the extent of lymph node dissection for melanoma 

metastatic to the groin remains controversial.1234 Both in case of overt and clinically 

occult infra-inguinal lymph node metastasis, the benefit of removing lymph nodes 

above the inguinal ligament can be queried. 
Beyond this ligament and along the iliac and obturator arteries lies the pelvic or 

ilio-obturator lymph node region. It has been called the "deep" part of the groin in 
contrast to the "superficial", infra-inguinal or inguino-femoral region.5 6 This latter 
part of the groin consists of a large superficial node group (inguinal) and a group 
posterior to the fascia lata and anteromedial to the femoral vein (femoral group). 
The fossa ovalis is the opening in the fascia lata connecting these two node groups. 
The femoral group mostly consists of one to three nodes. The most proximal femoral 
node lying in the fat of the femoral canal is called the node of Cloquet.7 The femoral 
canal is lined anteromedially by the annular ligament (Gimbernat), laterally by the 
medial wall of the femoral vein and posteriorly by the pubic ligament (Cooper). 

In the classic surgical view, the inguinal lymph node group is considered as the 
first basin draining the ipsilateral leg, the gluteal region and the ipsilateral trunk 
below Sappey's line. From there on, the lymph is supposed to flow through the 
fossa ovalis to the femoral region which is connected with the pelvic part of the 
groin by way of Cloquet's node.2 6 Rouvière, however, described other pathways 
connecting the superficial and the deep part of the groin. By his view, tumour cells 
migrating through the lymphatics will not necessarily find Cloquet's node on their 
way to the pelvic region.7 

Coit and Brennan reported a high sensitivity (90%) and negative predictive 

value (95%) of Cloquet's node regarding the pelvic nodal status.1 Cloquet's node 

was considered a "sentinel" node on which the decision whether or not to dissect 

the pelvic region could be made in case of inguino-femoral node metastasis. 

However, in a comparable population of 194 patients from The Netherlands Cancer 

Institute, a much lower sensitivity of 54-65% and negative predictive value of only 

82% were found for Cloquet's node.8 

In search of an explanation for this divergent findings, it was decided to map 

the lymphatic pathways between the inguino-femoral and pelvic regions. Is there 

morphologic evidence for the existence of lymphatic connections bypassing 

Cloquet's node, or do tumour cells migrating to the pelvic region indeed find 
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Cloquet's node always on their way? A cadaver study and an in vivo study were 

performed. 

PATIENTS AND METHODS 

A tissue block was sampled from both groins of a fresh human male cadaver. Care 

was taken to orient the specimens in such a way that the femoral nerve, the femoral 

artery and vein and Cloquet's node together with the surrounding fatty tissue were 

included in the same block. Sections were made perpendicular to the flow direction of 

the femoral vessels (Fig.l). All structures passing underneath the inguinal ligament 

were included in each slice. The slices were prepared with standard hematoxylin and 

eosin staining. Serial sections were studied with the light microscope. 

ommon femoral 
artery and vein 

Lymph vessels 

Cloquet's node 

Figure I 

Schematic presentation of the slices made from the groin for microscopic examination. 

In four melanoma patients and in one rectal cancer patient (Table 1, patient C) 

with palpable inguinal nodes planned for therapeutic groin dissection the lymphatic 

flow was studied macroscopically in vivo. Informed consent was obtained. A 

curved cranial to caudal skin incision was used leaving a skin island above the 

palpable lymph node. The skin flaps were dissected medially, laterally and cranially 

down to the fascia of the thigh and lower abdominal wall muscles. The greater 

saphenous vein was suture-ligated and sectioned at the caudal end of the specimen. 

Two milliliters of lymph-seeking Patent Blue dye (Bleu Patenté V, Laboratoires 
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Guerbet, Aulnay-Sous-Bois, France) were randomly injected in the node bearing fat 
of the inguinal region, still vascularised by anterior branches of the femoral vessels. 
Once the blue dye was evenly distributed in the inguinal tissues, the dissection was 
continued separating the node containing fat from the femoral nerve and vessels. 
The dissection proceeded in a cranial direction towards the inguinal ligament. The 
structures running under Poupart's ligament were carefully inspected for the 
presence of blue stained lymph vessels. The femoral canal was searched for 
Cloquet's node and its relation to blue stained lymph vessels. 

From the experience gained with lymphatic mapping in the course of sentinel 
lymph node biopsy procedures, Patent Blue dye is known to stain the draining 
lymphatic vessels within minutes after injection in the target area. All blue stained 
lymph vessels found passing underneath Poupart's ligament were mapped. Their 
relation to Cloquet's node and the femoral blood vessels was described as well. 

RESULTS 

In the microscopic preparations, many capillary structures were 
distinguishable around Cloquet's transitional node as well as in the fat 
surrounding the femoral artery and vein. It was, however, difficult to differentiate 
lymph vessels from blood capillaries, since through the process of preparing the 
tissue blocks, blood cells were mostly cleared from the smaller blood vessels. 
Leaflet-like valves in vessels surrounding the large blood vessels, suggest the 
presence of multiple lymphatics, remote from the femoral canal (Fig 2). 

:A -1 

:M^: I : 

Figure 2 
Most likely capillary lymph vessels (small arrows) anterior to the femoral artery (large arrow) 
(magnification I OOx, H & E staining). 

97 



Chapter VI 

Macroscopically blue stained lymph vessels were found in all five patients 
studied, crossing the border between the inguino-femoral and the pelvic regions 
(Table 1). In patient A, blue stained vessels led to a blue stained Cloquet's node 
while other blue vessels ran through the femoral canal bypassing the node. Cloquet 
was found unstained in patient B with blue vessels running alongside it through 
the femoral canal to the pelvic region. In patient C, no Cloquet was found. Blue 
stained lymph vessels reached the pelvic region through the femoral canal. In the 
patients D and E, blue vessels bypassed Cloquet's node which was not stained 
blue. Additional blue vessels were seen running from the inguinofemoral region 
anterior to the femoral artery and vein, underneath the inguinal ligament to the 
pelvic region (Fig. 3). 

Common femoral artery and vein 

Figure 3 
Schematic illustration of the course of the blue stained lymph vessels as found in vivo in patients A to £ 
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Cloquet's nodes from patients A and B were tumour-positive on pathologic 

examination, although not completely occupied by tumour. 

Table 1. Findings in five patients injected with patent blue in the inguinofemoral 
part of the groin 

Bypassing lymph vessels Patient Cloquet's node 

tumor status stain 

A positve blue stained 

B positive unstained 

C n.a. not found 

D 

E 

negative 

negative 

unstained 

unstained 

femoral canal 

femoral canal 

femoral canal 

anterior to femoral artery and vein 
femoral canal 

anterior to femoral artery and vein 

DISCUSSION 

This in vivo study revealed that Cloquet's node is not the only and obligate 
route for the lymph flow from the inguinofemoral region to the pelvic region of the 
groin. In all five intra-operative lymphatic mappings, blue stained lymph vessels 
were found bypassing Cloquet's node. Anatomists have described the existence of 
these lymphatic pathways earlier based on cadaver studies.8 In an attempt to 
simulate physiologic processes as closely as possible, this is the first study to 
demonstrate the inguino-pelvic lymphatic pathways in the living subject. 

The microscopic examination of slices taken from the groin provided 

indications for the presence of lymph vessels crossing underneath Poupart's 

ligament, remote from Cloquet's node. Staining techniques to definitely 

discriminate lymphatic from blood vessels are very difficult to apply to histological 

slides with questionable reproducibility.9 A myriad of tiny vascular structures 

could be observed, however, apparently without connection with Cloquet's node. 

These vessels were not only situated in the femoral canal but also in the thin layer 

99 



Chapter VI 

of fatty and fibrous tissue surrounding the femoral artery and vein in their course 
between Poupart's and Cooper's ligaments. Because it seemed reasonable to 
suppose that some of these vessels were lymphatic, it was decided to elucidate this 
in vivo. 

The experience gained through the sentinel node biopsy procedures for 
melanoma and breast cancer was applied to this end. Lymphatic mapping making 
use of Patent Blue dye injection is a quick, simple and broadly accepted technique 
to visualise functional lymph vessels.10 A shortcoming of this study, however, is that 
the injection site and the resulting random distribution of the dye in the inguino
femoral node bearing tissue may not accurately reflect the natural lymph flow in 
the individual. Furthermore, the technique used does not allow to estimate the 
fraction of the lymph flowing through Cloquet's node. As a consequence the 
relative functional importance of the bypassing vessels is not quantifiable. In two 
patients Cloquet's node was tumour-positive, a fact with a known potentially 
negative influence on the lymphatic flow through the infested node.11 

Several authors have considered Cloquet's node as the sentinel node indicating 
the tumour-status of the pelvic lymph basin.1*12 In general, one can say that the 
sensitivity and the negative predictive value of a sentinel node have to be excellent 
when it is to be used to make the decision whether or not to perform deep lymph 
node dissection. However, the sensitivity and negative predictive value for 
Cloquet's node vary greatly in different reports.19" A possible explanation for this 
is the anatomical reality that lymphatic vessels bypassing Cloquet's node exist, as 
illustrated by this concise study. Consequently, the tumour-status of the pelvic 
node region cannot be predicted accurately enough in all patients by means of 
Cloquet's node. 

The exact lymphatic pathways in the individual patient can sometimes be 
clarified through careful analysis of a dynamic lymphoscintigraphy performed on 
the occasion of a sentinel node biopsy. The visualised pattern of lymph channels 
may help to decide whether the tumour status of Cloquet's node will be relevant 
for the pelvic nodal tumour status or not. A combined groin dissection, therefore, 
will be inevitable in case of gross lymph node involvement of the inguino-femoral 
region as long as a more reliable predictor of the pelvic node status is not available. 

In conclusion, it can be stated that an unknown proportion of the lymphatic 

flow passing under the inguinal ligament to the pelvic part of the groin is not 
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filtered by Cloquet's node. The clinical implication of this finding is that this node 

cannot be considered to act as a sentinel node for the pelvic lymph node status in 

all patients with inguino-femoral node metastasis. A combined groin dissection, 

therefore, will have to be considered in case of inguino-femoral node involvement. 
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Dans la pratique médicale de nos jours il n'y a pas, en effet, de plus 
dramatique situation que celle déclenchée par les affections chirurgicales 
aiguës de l'abdomen. 
Henri Mondor, 1933 
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ABSTRACT 

Background: the aim was to identify prognostic factors determining overall 
survival in patients with surgically treated neck node metastases of cutaneous 
melanoma. 

Methods: A retrospective study was carried out in 70 patients who were surgically 
treated with curative intent for cervical lymph node metastasis from cutaneous 
head and neck melanoma at our institution between 1960 and 1986. 

Results: Median follow-up of the 14 patients still alive was 10 years. Of the 70 
patients, 64 underwent a radical neck dissection, four a modified radical neck 
dissection and two a postero-lateral neck dissection. In 63 patients, the node 
dissection was for palpable involved nodes and in seven for microscopic disease. 
Survivals after 5 and 10 years were 23% (SE 5%) and 20% (SE 5%), respectively. 
Five-year survival was 62% (SE 17%) for patients with a melanoma less than 1.5 
mm thick and 16% for lesions thicker than 1.5 mm. A regional recurrence in the 
treated neck occurred in 16 (23%) patients, of whom 14 were found also to have 
distant metastases. All patients with regional recurrence died from disease. 

Conclusions: Of the 15 patient, tumour and treatment related factors tested, only 
the Breslow thickness of the primary lesion carried prognostic significance for 
survival (Bonferroni corrected P-value: 0.026). 
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INTRODUCTION 

The incidence of cutaneous melanoma has been rising in recent decades.1 

Approximately 15% of all melanomas are localised in the head and neck region.2 

Depending on the primary site in the head and neck, these tumours may regionally 

metastasise to the parotid gland, the neck (level I - V) or to the subnuchal lymph 

nodes. Although a primary tumour in this region is generally readily noticed and 

surgical treatment at an early stage would therefore be expected, thick melanomas, 

with a substantial risk of developing regional nodal metastasis, are not uncommon. 

Data from the literature 345678 on survival and regional control after cervical node 

dissection with involved nodes vary widely with reported 5-year survival rates 

ranging between 0 and 40% and reported regional recurrence rates in the treated 

neck ranging between 14 and 55%. 

The purpose of this study was to determine patterns of failure and patient-, 

tumour- and treatment-related factors for survival of cutaneous melanoma patients 

with a primary tumour in the head and neck who were surgically treated for 

cervical lymph node metastasis. 

PATIENTS AND METHODS 

At our institution, cervical node dissection has been the treatment of choice for 
removal of regional metastases in the neck, whether they occur synchronously or 
metachronously. Elective procedures were performed in exceptional cases. 

The medical records of 70 consecutive patients who were surgically treated 
with curative intent for cervical lymph node metastasis from cutaneous head and 
neck melanoma between 1960 and 1986 at our institution were reviewed. Patients 
with mucosal melanoma, ocular melanoma, an unknown primary lesion, multiple 
primaries, irradical lymph node dissection or distant metastasis before or at the 
time of dissection were excluded from this study. Local recurrence, satellitosis and 
in-transit metastasis were not exclusion criteria. The study group consisted of 20 
women and 50 men, who ranged in age from 15 to 80 years (median 45). Patient-, 
tumour- and treatment-related variables are listed in the Table. Many of these 
patients had received earlier treatment for their primary melanoma at referring 
hospitals. Prior to neck dissection, lymph node metastasis was proven by 
aspiration cytology in nine patients and histologically by means of an excisional 
node biopsy, performed by the referring specialist, in another 32 patients. 
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If indicated, the primary tumour site was treated by therapeutical re-excision. 
The surgical treatment of the neck consisted of radical neck dissection ' in 64 
patients, modified radical neck dissection in four patients and postero-lateral neck 
dissection in another two patients. In 43 of them, the procedure was combined with 
a superficial parotidectomy because of palpable lymph nodes in that region or 
because the parotid gland was situated in the lymph drainage area of the primary 
tumour. Therapeutic neck dissection for clinically suspicious lymph nodes was 
performed synchronously (at the same time of primary tumour treatment or within 
2 months) in 19 patients, and metachronously in 44 patients. In seven patients, 
microscopical lymph node metastases were found after elective lymph node 
dissection. The interval between primary tumour treatment and lymph node 
dissection ranged from 0 to 97 months (median 5). Fifteen patients received 
adjuvant radiotherapy on the surgically treated lymph node area for narrow 
tumour-free margins, a high number of positive nodes or extracapsular growth. 
Different regimens of adjuvant immunotherapy and/or chemotherapy have been 
given in the context of clinical trials, without any measurable effect on survival. 

When available, the microscopic slides were reviewed for Breslow thickness, 
Clark level, histological type, the presence of ulceration and microsatellitosis of the 
primary tumour and for number, size and presence of extra-nodular tumour 
growth of the lymph node metastases. Follow-up was closed on 1 February 1997. 
Median follow-up of the 14 patients still alive was 10 years. One patient was lost to 
follow-up, 14 years after lymph node dissection. Inverted survival at 10 years, 
another measure of quality of follow-up,10 was 57%. 

Survival was calculated from the time of lymph node dissection and the 
endpoint was death from any cause, while all other patients were censored at time 
of last follow-up. Survival curves were constructed using the Kaplan and Meier 
method and compared using the log-rank test. In case of an ordinal variable, the 
trend version was used. Reported P-values are not corrected for multiple 
comparisons, unless specifically stated. The SAS 6.11 program for Windows 3.11 
was used for all analyses. 

RESULTS 

The characteristics of the studied patient group are presented in Table 1. There 

was a clear male preponderance. The patients were almost evenly distributed from 
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Table 1. Overall survival analysis of 70 patients with node metastases of head 
and neck melanoma. 

n % 5-year survival f-value Corrected 
/'-value 

% SE (%) 

Corrected 
/'-value 

Ail patients 70 100 23 5 
T ?;ient-related variables 
Gender Male 50 71 21 6 0.78 NS 

Female 20 29 25 10 
Age (years) <30 10 14 20 13 

30-40 17 24 40 12 0.033 NS 
40-50 15 22 20 10 
50-60 11 16 27 13 
60-70 12 17 8 8 
>70 5 7 0 0 

.imour-related variables 
Primary tumour site Cheek/chin 9 13 33 16 

Neck 13 18 23 12 
Nose/upper lip 4 6 25 22 0.96 NS 
Ear 18 26 22 10 
Forehead/temple/eyelid 15 21 25 12 
Scalp 11 16 9* 9 

Histological type Nodular 20 39 20 9 
Superficial spreading 19 37 25 10 0.87 NS 
Other 12 24 33 14 
Not known 19 16 8 

Breslow (mm) <1.5 8 16 62 17 0.0023 0.026 
1.5-3.0 19 38 21 9 
3.0-4.5 14 28 14 9 
>4.5 9 18 11- 11 
Not known 20 20 9 

Clark ir—in 8 16 0 0 
IV 35 68 28 8 0.48 NS 
V 8 16 12- 12 
Not known 19 26 10 

Ulceration No 27 49 29 9 
Yes 28 51 21 8 0.16 NS 
Not known 19 13 9 

Satellitosis Yes 2 4 0 0 0.020 NS 
No 44 96 27 7 
Not known 23 17 S 

ymph-node variables 
Size Microscopic 8 12 50 18 

Palpable < 1.5 cm 22 32 21 9 0.034 NS 
Palpable > 1.5 cm 39 56 18 6 
Not known 1 56 18 6 
Not known 1 

Number of involved nodes 1 32 48 24 8 
2 15 21 7 6 
3 9 13 33 16 0.42 NS 
4 or 5 9 13 33 16 
>5 5 7 20 18 

Extranodal growth Yes 22 37 9 6 0.055 NS 
No 38 63 31 S 
Not known 10 20 

Treatment-related variables 
Node biopsy Yes 32 50 28 S 

No 32 50 It 7 0.43 NS 
Not known 6 0 0 

Node dissection Elective 7 10 29 17 0.96 NS 
Therapeutic 63 90 22 5 

Type of dissection Radical 64 91 23 5 0.96 NS 
Modified radical 4 6 25 22 

Adjuvant radiotherapy Yes 15 21 7 6 0.031 NS 
No 55 79 27 6 

* Last observed value before 5 years. NS: not significant. 
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the third to the seventh decade, showing a tendency for worse survival in the 
elderly patient group. The majority of primary tumours were thicker than 1.5 mm; 
however the Breslow thickness of 20 of these could not be traced. Half of the 
pathologically reviewed primary tumours were ulcerated without any clear effect 
on survival after node dissection. Due to the therapeutic setting of the neck 
dissections, most tumour-containing lymph nodes were palpable. A nodal 
diameter larger than 1.5 cm and extranodal tumour growth, as expected, seemed to 
have a detrimental effect on survival. Surprisingly, this was not the case with the 
number of positive nodes. Diagnostic node biopsy, performed in half of the 
patients, did not affect survival. 

Single factor survival analysis showed age, Breslow thickness, satellitosis, 
nodal size and adjuvant radiotherapy to be significant (P < 0.05). However, when 
the fact that 11 patient and tumour characteristics were analysed is taken into 
account, only the Breslow thickness of the original lesion can be considered to have 
any prognostic significance regarding survival (P = 0.026 with Bonferroni 
correction). 

The primary melanoma recurred locally in eight patients (11%). Regional 
tumour recurrence in the treated lymph-node basin was found in 16 patients (23%). 
Fourteen of these were found already to have distant metastases. In the remaining 
two patients, distant metastases became apparent 3 and 5 months later. 

Following lymph node dissection, the overall survivals after 5 and 10 years was 
23% (SE 5%) and 20% (SE 5%) respectively, with a median survival of 22 months 
(95% confidence interval: 13 - 28 months) (Fig.l). Following a therapeutic neck 
dissection (n = 63), a five-year survival rate of 22 % (SE 5 %) was found; following 
elective dissection (n = 7) this percentage was 29% (SE 17%), with no statistical 
difference between the two (P = 0.96). Survival at 5 years was 62% (SE 17%) for 
lesions with thickness < 1.5 mm (n = 8) and this decreased to 16% for thicker lesions 
(see Table 1 and Fig. 2). 
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Figure I 
Overall survival of 10 patients after dissection for positive cervical nodes. 
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DISCUSSION 

The results of this long-term follow-up single institutional study on neck 

dissection in patients with regional metastases of head and neck melanoma 

demonstrate that only a selected group experiences medium- or long-term benefit 

from this treatment. 

One might expect that surgical treatment at a stage when only microscopic 
lymph node metastases are present improves survival, as it might prevent the 
development of sequential systemic spread. In our series, however, no significant 
survival benefit was seen after elective node dissection of microscopic involved 
nodes, but the number of patients undergoing this treatment was small. So far, 
benefit from elective node dissection has been found in one large retrospective 
study," although only in the group of patients with a melanoma of intermediate 
thickness (Breslow 1.5 - 3.99 mm). 

In order to detect cervical lymph node metastases when still occult, 
improvement of pre-operative staging of the neck is needed. Possibilities for this 
could be ultrasound12 and ultrasound-guided aspiration cytology,13 CT scanning " 

and MRI.15 A fascinating new tool in the detection of occult lymph node metastasis 
is the recently introduced method of lymphatic mapping and intraoperative biopsy 
of the sentinel node, the first draining lymph node of the primary melanoma.16 This 
node can be identified by intradermal injection of dye or radiolabelled colloid "1S 

around the excisional biopsy wound of the primary melanoma. Formal lymph 
node dissection in this approach is reserved for patients with a sentinel node that 
is found to contain metastatic tumour. In a series of 72 patients with a melanoma of 
the head and neck, sentinel nodes could be identified in 90%.19 Fifteen per cent of 
these nodes were tumour-positive, indicating the need for lymph node dissection. 
There were no false-negative sentinel nodes. Technetium 99 serum albumin 
lymphoscintigraphy was used to identify the draining basins. In another study of 
21 patients, essentially similar results were found.20 It seems that sentinel node 
biopsy can determine which patients have subclinical lymph node metastases and 
therefore might benefit from cervical lymph node dissection. However, the results 
of a current randomised trial to investigate a potential survival benefit of the 
sentinel node procedure are not yet available. 

No consensus exists on the preferable extent of cervical lymph node surgery. 

Some advise a radical procedure,21 while others advise a modified radical 
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dissection.22 There are no significant differences reported on survival and regional 

control, comparing radical and modified procedures.23 Limiting an elective 

dissection, based on the location of the primary 24 and guided by 

lymphoscintigraphy, could be a valuable option. 

Five- and 10-year overall survival rates of 23% and 20%, and a median survival 

of 22 months, were found in this single-institution series of 70 patients with a 

median follow-up of 10 years. These figures compare unfavourably to most other 

studies, which show 5-year overall survival rates predominantly between 30 - 40%. 

Correcting P-values for the number of variables, Breslow thickness remained 
the only factor with proven prognostic significance in our patient group. This 
finding is in agreement with a recent study, addressing the prognosis of melanoma 
with nodal metastases in different regions.25 Without P-value correction, the size of 
the lymph node metastases barely reached significance (Table 1). A similar 
relationship has only once been confirmed in a multivariate analysis on axillary 
node dissection.26 

The weakly significant prognostic benefit found for patients who did not 
receive adjuvant radiotherapy on the area of nodal dissection is undoubtedly a 
result of selection bias. In the period of the study, only patients with massive 
lymph-node involvement underwent radiotherapy. No evidence was found for 
prognostic significance of the number of involved nodes, in contrast to other series. 
8 27 28 AISO^ without correction, survival seems worse with advancing age. Younger 
age is correlated with a longer disease-free interval before the occurrence of 
regional metastases,29 and bears a significantly better prognosis in primary head 
and neck melanoma.7 The tendency towards a worse survival in adjuvantly 
irradiated patients should be attributed to the selection of a particularly 
unfavourable patient group to undergo radiotherapy. Extranodal growth and 
number of involved lymph nodes were the principal determinants in deciding who 
was to be irradiated. Since the publication of the encouraging results of a 
hypofractionated radiotherapy regimen, 27 while awaiting a randomised trial on 
this subject, the indications for irradiation have been widened in our institute. 

In our series with long-term follow-up, regional nodal recurrences in the 

treated neck occurred in 16 (23%) patients. Others, with varying periods of follow-

up, similarly reported high local recurrence rates after node dissection, varying 
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between 14 and 55 % 2 5 23 M. These patients have a poor prognosis 4 5 M and in our 
experience all of them died from disease. One might wonder about the cause of this 
high recurrence rate. 

Regional recurrences following neck dissection may be considered to be an 
expression of distant dissemination, as these were detected around the same time. 
This finding in our series has also been reported by others.5 3132. However, in 
melanoma patients who were treated at our institute by a therapeutic axillary or 
groin dissection, much lower recurrence rates in the treated lymph node area were 
found (12% and 6%). Hence, loco-regional causal factors for recurrence must be 
postulated as well, one possibly being the smaller surgical margins that are 
achievable in the head and neck region as compared to the axilla and the groin. 
Extra-nodal tumour growth and the number of lymph nodes involved seem to 
increase the risk for regional neck recurrence.733 Regional recurrences may also be 
caused by re-seeding from a local recurrence, a satellite or in-transit metastasis. In 
fact, a regional recurrence developed in four of eight such patients from our study 
group, compared to only 12 (19%) regional recurrences in 62 patients without 
intercurrent local disease. 

In conclusion, in patients with operable cervical lymph-node metastases from 
cutaneous melanoma of the head and neck, 23% and 20% 5- and 10-year survivals 
were found after therapeutic neck dissection. The recurrence rate in the surgically 
treated lymph-node basin was high (23%). The Breslow thickness of the primary 
melanoma was the only factor found to be of prognostic value for survival. In order 
to improve results, treatment of involved cervical nodes, when still occult, should 
be considered. This can be achieved using both imaging techniques, combined with 
aspiration cytology, and the methods of lymphatic mapping and sentinel node 
biopsy. 
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Anyone can learn the technique, it is knowledge and judgement that makes a 
real surgeon. 
Michael DeBakey, 1950 
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ABSTRACT 

Background: Several models for predicting the prognosis of stage III melanoma 

patients have been described. Slingluffs prognostic index seems to be the only one 

which can be used in practice. However, it has not been validated in an 

independent patient group. We wanted to evaluate the predictive power of the 

prognostic index of Slingluff et al. (SI) and to suggest further improvements and to 

illustrate methodological issues regarding construction and validation of 

prognostic indices. 

Methods: Based on the data of 603 consecutive melanoma patients (1957 - 1995), 
who underwent a lymph node dissection (LND) with curative intent at The 
Netherlands Cancer Institute, the prognostic value and optimality of SI was 
evaluated, using the proportional hazard model. 

Results: The predictive power of SI in our study group is comparable to that in 
Slingluffs own group. Estimated survival at 5 years decreases from 60% (SE 6%) in 
the most favourable group (n=93), over 38% (SE 5%, n=185), 27% (SE 5%, n=146), 
30% (SE 10%, n=37) to 9% (SE 9%) in the very poor group (n=43). However, 
deletion of the interval primary tumour LND, replacement of the categorised 
version of Breslow thickness by its numerical value and addition of local recurrence 
before LND and extranodal tumour growth may improve the predictive power 
even further. Estimated 5 year survival according to this new index decreases from 
63% (SE 6%) in the most favourable group (n=90) over 41% (SE 5%, n=179), 23% (SE 
5%, n=144), 24% (SE 9%, n=36) to 6% (SE 6%) in the very poor prognosis group (n=4 
1). 

Conclusions: SI predicts prognosis of stage III melanoma well. It can further be 

improved by deletion of one variable, redefinition of another and possibly the 

addition of two extra variables. The latter has to be confirmed in an independent 

patient group. 
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INTRODUCTION 

Cutaneous melanoma metastasises to the regional lymph nodes in 5% up to 
more than 60% of patients, depending primarily on the Breslow thickness of the 
primary lesion.1 Once lymph node metastasis is diagnosed, regional lymph node 
dissection (LND) is the therapy of choice, mostly with curative intention. Five-year 
survival percentages following LND (28 - 46%) are governed by a range of 
prognostic determinants as pointed out in several studies.2"13 Since the advent of 
adjuvant immunotherapy for high risk melanoma it is becoming more important to 
determine which patient could benefit from such a regimen. Selecting patients for 
and evaluating the effects of adjuvant therapies can be done by stratifying them 
into risk groups deduced from known prognostic factors for survival. 

One way to express the prognosis of an individual patient is to construct a 
prognostic index on the basis of clinical and pathological data. Such a procedure 
results in a single number for a given patient by summing the properly weighted 
contributions of each tumour or patient characteristic concerning prognosis. The 
weights result from a multivariable statistical analysis such as Cox's proportional 
hazard regression analysis on a particular set of patient data. Several prognostic 
indices for survival after LND for stage III melanoma have already been 
constructed.5-89 The study by Coit et al.8 addresses axillary and groin LND 
exclusively. In the study by Morton et al.9, two indices are created, one for short term 
and one for long term prognosis. Unfortunately, in both indices of that study the 
survival status at 36 months is incorporated. This renders the results less usable. 

The index proposed by Slingluff et al.5 (SI) has been validated on the same group 
of patients it was constructed from. This approach in general leads to an inflated 
apparent discriminating power." SI should therefore be validated in a different group 
of patients. The main aim of this study is the validation and - if necessary -
improvement of SI. In order to accomplish this, we (i) evaluated the predictive power 
of SI in our own patient group, (ii) re-evaluated the weights used in SI, (iii) 
reconsidered the definitions and mainly the categorisation of the variables 
constituting SI, (iv) compared the predictive power of SI to that of our own index (OI), 
previously developed in an unpublished study and (v) determined, whether addition 
of the variables present in OI but not in SI, could improve the predictive power of SI. 
Finally, we incorporated changes suggested from (ii)-(v), in a modified version of SI 
and evaluated the predictive power of this modification provisionally. The numbers 
between parentheses refer to the corresponding sections throughout the text. 
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A second purpose of this study is to illustrate several ways to use a regression 
analysis method, like the one based on Cox's proportional hazard model, to 
evaluate a prognostic index. Other methodological issues regarding such 
evaluation are discussed as well. 

PATIENTS 

Between 1957 and 1995 inclusive, 670 melanoma patients underwent LND with 
curative intent at The Netherlands Cancer Institute. Sixty-seven patients were 
excluded because of more than one synchronous LND (n=7), posterior neck dissection 
only (n=2), inadequate deep inguinal dissection (n=19) or negative nodes only (n=39). 
Thus, the data of 603 patients were retrospectively obtained and analysed. 

An unpublished analysis has been carried out previously on a subset of these, 
namely 283 patients from 1957 to 1986 inclusive; however, patients with superficial 
inguinal LND only (n=28) or incomplete LND (n=12) were excluded. This study 
resulted in our own prognostic index (OI). This subset will be called subset A, 
while the remaining patients will be called subset B (n=320). Table la and lb show 
characteristics and follow-up data of the 603 patients. Median follow-up of all 603 
patients was 25 months (1 - 306) and 60 months (2 - 306) for the 230 patients still 
alive at the last follow-up. 

While elective LND has never been our standard policy, eleven percent of the 
reviewed LND's were elective operations yielding positive nodes. These LND's 
(mostly axillary) were performed as part of a prospective randomised study on 
adjuvant limb perfusion for high risk melanoma. 

METHODS 

Follow-up 

In the calculation of overall survival, patients who died from any cause were 
counted as failures; all other patients were censored at the date of their last 
follow-up. Survival was calculated from the date of the LND. 

Construction of our own index 

Using subset A, a forward stepwise procedure based on Proportional Hazard 

126 



Prognostic formula 

regression analysis 15 was used to identify prognostic factors with respect to 

survival (all causes of death). In this analysis, interval and ordinal variables were 

primarily considered to be linearly related with log(hazard). However, at each step 

all variables were tested for linearity and if nonlinearity was present (P < 0.05) the 

P-value of linear plus non-linear effect was used in that step for consideration of 

inclusion or exclusion. Nonlinearity was introduced by categorising the variables 

as shown in Table la. 

Table la.Patient, Tumor and treatment characteristics (N=603) 

Variable N %T Variable N %n 

Male/Female (%M) 306/297 51% Elective LND 69 11% 
Age<30y 64 11% Site LND: Inguinal+Diac 251 42% 

30-39y 115 19% Inguinal 40 6% 
4<M9y 142 24% Axilla 177 29% 
50-59y 131 22% Neck 135 22% 
60-69y 90 15% No. of positive nodes 1 240 40% 
>70y 61 10% 2 105 18% 

Primary on trunk 136 23% 3 92 15% 
leg 246 41% >4 160 27% 
head/neck 111 18% unknown 6 1% 
arm 56 9% Extranodal spread 223 39% 
unknown primary 54 9% unknown 33 5% 

Ulceration 219 48% Radicality LND: 
unknown 144 24% Radical 543 90% 

Satellitosis 47 13% Microscopically irradical 7 1% 
unknown 247 41% Macroscopically irradical 53 9% 

Histologic type: Nodular 173 42% Treatment Period 1957-65 27 4% 
SSM 175 43% 1966-70 40 7% 
Acrolent. 37 9% 1971-75 49 8% 
Other type 26 6% 1976-80 80 13% 
Unknown 192 32% 1981-85 109 18% 

Clark level U-UI 137 30% 1986-90 147 24% 
IV 262 57% 1991-95 151 25% 
V 60 13% Biopsy before LND 200 35% 
unknown 144 24% unknown 36 6% 

Breslow Thickn. <1.5mm 92 20% Adjuvant treatment: 
1.51-3mm 150 33% Radiotherapy 135 22% 
3.01-4.5mm 112 24% Chemotherapy 10 2% 
>4.5mm 106 23% Immunotherapy 43 7% 
unknown 143 24% Other/Combination 14 2% 

LRPT before LND 57 10% None 401 66% 
Interval PT-LND Om 127 22% N Mean SD 

<3m 76 13% Age (y) 603 49 15 
3-6m 86 15% Breslow Thickn. (mm) 460 3.5 2.4 
7-12m 74 13% Interval PT-LND(m) 582 17 26 
13-35m 134 23% No. positive nodes 597 3.2 3.7 
>36m 85 15% 
unknown 21 3% 

* PT: primary tumor; LND: Lymph Node Dissection; LRPT: local recurrence of primary tumor 
1 Of total with known values 
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Table lb.Follow-up data after LND (N=603) 

Variable* N %T 

Status: 
Dead with tumor 357 59% 
Dead without tumor 14 2% 
Dead, tumor unknown 2 0% 
Alive with tumor 31 5% 
Alive without tumor 199 33% 
Cause of death: 
Melanoma 344 58% 
Other tumor 2 0% 
Other cause 13 2% 
Cause unknown 14 2% 
Alive 230 39% 

Local recurrence 141 23% 
Recurrence in LND area 56 9% 
New LN metastases 58 10% 
Distant metastases 384 64% 
Metastatic sites: 
CNS 66 17% 
Liver/Retroperitoneum 68 18% 
Skin/Subcutaneous tissue 83 22% 
Lung/Mediastinum 107 28% 
Bone 35 9% 
GI tract 7 2% 
Elsewhere 15 4% 
Site unknown 3 0% 

LND: Lymph Node Dissection; LN: Lymph Node 
1 Of total with known values 

In testing a particular variable, only those patients were excluded from the 
analysis who had a missing value for that variable or for any variable already 
included in the model. 

A P-value of 0.05 was used as inclusion as well as exclusion limit. 

Validation of Slingluff's index 
SI is defined in the following way 5: 

SI = 0.281 * (NODES -1.793) - 0.161 (SEX -1.396) - 0.316 * (SITE -1.370) + 0.247 

(AGE -1.460) + 0.279 * (THICK - 1.434) + 0.384 * (DFI - 1.079), 
where 

NODES = 1 for 1 positive node; 2 for 2-4 positive nodes; 3 for > 4 positive nodes 

SEX = 1 for male patients; 2 for female patients 

SITE = 1 for trunk, head and neck or acral primary; 2 for extremity or unknown 
primary 
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AGE = 1 for < 50 years at stage III; 2 for >50 years at stage III 

THICK = 1 for Breslow < 2.5 mm; 2 for Breslow > 2.5 mm 

DFI = 1 for disease-free interval < 3 months or > 6 months; 2 for interval 3 - 6 

months. 

Since in our database acral primaries could not be differentiated from 

primaries in the relevant extremity, we had to define the variable SITE in a slightly 

different way. Otherwise, SI was calculated as indicated above. Based on SI 5 

groups were defined by Slingluff et al.5: Most favourable (SI <0.7), Favourable (SI 

0.7-1.0), Average (SI 1.0-1.4), Poor (SI 1.4-1.8) and Very poor (SI >1.8). 

We validated the predictive value of SI in a number of ways. 
(i) For each patient, SI was calculated and entered in Cox's model in a univariate 

way. The resulting coefficient (log relative hazard per unit SI) was then compared to 
its value of 1 in Slingluff's study. Also, survival curves were constructed using the 
same cut-off points as defined by Slingluff et al. In addition, the assumption of 
proportionality of the hazard rates was tested by plotting the weighted Schoenfeld 
residuals16 against time and drawing a smoothed spline through the points. Based 
on the appearance of the spline, an interaction term between the index and some 
function of time was tested for its significance in a time-dependent Cox model. 
Finally, the linearity of the relation between SI and In(hazard) was tested using the 
same method as described under the construction of our own index. 

(ii) The weights for the contributing variables in SI - see the formula - were 
validated by entering each variable as defined above separately into Cox's model in 
addition to SI and judging the statistical significance of the resulting improvement in 
predictive power using Wald's test. Also, the optimal weights in our patient group 
were calculated from fitting Cox's model, using the variables as defined above. 

(iii) For each interval variable - number of positive nodes, age, Breslow and DFI 

- that variable itself was added to SI in Cox's model and again the improvement 

was judged from Wald's test. Also the improvement gained by adding dummy 

variables defining the categories for these variables as given in Table 1 was tested. 

(iv) The predictive power of SI was graphically compared to that of our own 

score in subset B. For this purpose, the cut-off points for our score were chosen in 

such a way that the resulting groups were as closely in size to those resulting from 

SI using the cut-off points of Slingluff et al. as possible. 
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(v) The Wald test in Cox's model was used to determine whether the 
addition to SI of variables in our score, which are not present in SI, could improve 
the predictive power of SI. This was done in both the total data set (A + B) and in 
the test set B. 

General statistical methods 

P-values were adjusted for multiple comparisons only where explicitly stated. 
In those cases this was done using the procedure of Hommel as adapted by 
Wright.17 Survival-type calculations were done using the product-limit method of 
Kaplan and Meier (18). Standard errors of survival percentages were calculated 
according to the method of Peto." 

RESULTS 

Overall survival 

The survival curve for all 603 patients is given in Figure 1. Estimated survival 
is 56.5% (SE 2.1%) at two years. Five- and ten-year overall survival percentages are 
36.5% (SE 2.5%) and 30.6 %(SE 3.8%). 

100 

24 48 72 96 120 

Time from LND (months) 
Figure I 

Survival of all 603 patients. 373 observed deaths. 
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Table 2. P-values* from stepwise analysis survival to construct own index (subset A) 

StepO Stepl Step 2 Step 3 Step 4 Step 5 Step 6 
No. of patients 283 253 253 237 237 237 202 

Variable* 
Gender 0.0008 0.0002 0.0002 0.0010 0.0009 0.034 0.036 

Age 0.038 0.029 0.011 0.023 0.030 0.036 0.092 

nonlin. 0.50 0.12 0.23 0.26 0.25 0.2S 0.62 

Treatment Period 0.50 0.65 0.45 0.96 0.64 0.96 0.71 

nonlin. 0.98 0.99 0.99 0.84 0.76 0.75 0.36 

SitePT 0.012 0.0070 0.15 0.044 0.019 0.019 0.038 

Ulceration PT 0.043 0.0082 0.020 0.092 0.07 0.16 0.38 

Satellitosis 0.017 0.074 0.032 0.041 0.071 0.11 0.073 

Tumor type 0.44 0.25 0.17 0.19 0.19 0.099 0.24 

Cl4rke level 0.33 0.38 0.24 0.37 0.56 0.71 0.41 

nonlin. 0.31 0.41 0.56 0.47 0.40 0.36 0.70 

Breslow 0.0007 0.0008 0.0024 0.023 0.022 0.017 0.017 

nonlin. 0.61 0.47 0.49 0.48 0.46 0.54 0.54 

Interval PT-LND 0.0007 0.0009 0.0011 0.0011 0.0009 0.0007 0.0060 

nonlin 0.25 0.25 0.22 0.22 0.23 0.20 0.15 

LRPT before LND 0.0056 0.033 0.025 0.0057 0.0057 0.0023 0.021 

Elective/S elective 0.55 0.22 0.17 0.49 0.60 0.84 0.89 

LND 
Biopsy before 0.039 0.0023 0.0030 0.011 0.029 0.032 0.22 

LND 
Regional adjuvant 0.013 0.53 0.64 0.53 0.43 0.23 0.40 

RT 
Adjuvant 0.070 0.46 0.70 0.32 0.19 0.15 0.47 

Immunotherapy 
No. pos. nodes 0.0001 0.0076 0.022 0.052 0.16 0.073 0.49 

nonlin. 0.33 0.64 0.46 0.43 0.36 0.35 0.21 

Extranodal tumor <0.0001 -cO.0001 <0.0001 0.0001 0.0002 0.0001 0.0002 

* Variables adjusted for: underlined 
* PT: Primary tumor 
LND: Lymph Node Dissection 
LRPT: Local Recurrence of PT 
RT: Radiotherapy 

Construction of Own Index (subset A) 
The P-values resulting from the stepwise Cox analysis are given in Table 2. The 

P-values of the variables included in the model at each step are underlined. The 
resulting index after step 6 is the Own Index (OI). 

OI = 0.10 (THICK0 - 3.44) + 0.51 * (SITE0 -1.58) - 0.64 * (PTrec -1.86) - 0.012 * (DFF 
-13) - 0.41 (SEX° -1.46) - 0.69 * (EXTRA -1.63), 

where 
THICK0 = Tumour thickness in mm (or 3.5 in case of unknown primary tumour) 
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SITE0 = 1 for leg or unknown primary tumour; 2 for other primary sites 

PTrec = 1 for patients with local recurrence before LND; 2 for patients without local 
recurrence before LND 

DFP = Interval between primary tumour and positive nodes in months (or 0 for 
unknown primary tumour) 

SEX° = 1 for males; 2 for females 

EXTRA = 1 for extranodal tumour growth; 2 for tumour confined to the nodes 
The "°" mark indicates an adjusted definition of the variable concerned. 

' i — , 

4S 72 96 

Time from LND (months) 

Figure 2 

Survival by Own Index. (A):AII patients Most favorable (36 deaths/90 patients), ---- Favorable (1021179) 

-.-. -Average (911144),-..-..Poor (32136), Very poor (35/41). (B) subset B: Most favorable (26/63) 

---- Favorable (641106),-.-.- Average (45/80), -..-..Poor (17/20), Very poor (14/19). 
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Figure 2A presents the survival curves of all patients, divided in five prognostic 
groups on the basis of OI The cut-off points are chosen to result in comparable 
group sizes as obtained in our material for Slingluff's index. This was 
accomplished using the cut-off points -0.723, -0.015, 0.53 and 0.78. As part of the 
data was used to construct OI, these curves give an overoptimistic impression of 
the discriminating power of OI. A fairer evaluation can be done in subset B, which 
was not used to construct OI. The results are given in Figure 2B and will be 
discussed below (iv). The first panel of Table 3 gives survival data in more detail. 
The coefficient of OI in a PH-regression analysis on subset B was 0.53 (SE 0.12, P < 
0.0001). The large difference from 1 indicates quite a large amount of attenuation. 
Using the formula (77) of van Houwelingen and Le Cessie u, the expected 
attenuation factor is 0.69, which falls within the 95% confidence interval based on 
the observed value (0.53 ± 2 * 0.12). So, if there are no basic differences between 
subset A and subset B with regard to the prognostic power of OI, Figure 2B may be 
somewhat too pessimistic regarding the predictive value of OI. 

Validation of Slingluff's index (SI) 
(i) Figure 3A shows the survival curves of the 5 groups based on SI in the 

complete data set. The coefficient of SI in Cox's model is 1.07 (SE 0.14), which is 
obviously different from zero (P <0.0001) and even larger than 1, indicating a 
slightly better observed performance of SI in our data than in Slingluff's own data. 
Survival data are given in the second panel of Table 3. Slingluff's index seems to 
identify one group of patients (18% of the total) with a relatively favourable 
prognosis and a small group of patients (9% of the total) with a very poor 
prognosis. The remainder of the patients can be split into two approximately 
equally sized groups with a survival difference of between 10-20% in the predicted 
direction. From the test of proportionality, there is some indication that the 
prognostic value of SI diminishes with follow-up time: ln(hazard)=lh0 + (1.41 -
0.0165 * timemonths) * SI; (SI * time interaction: P = 0.026). lhO is the ln(hazard) of 
an "average" patient. From this model, it follows that the prognostic value of SI is 
lost after 1.41 /0.0165 = 85 (SE 35) months. We found no evidence of non-linearity 
of the relation between SI and ln(hazard): P =0.69. 

(ii)The third column in Table 4 gives the change in optimal weight in the 

combined data set (A +B) as compared to that of Slingluff et al for each variable, 

keeping the weights of the other variables constant. The fourth column gives the 

associated P-values. The fifth column gives the multivariable optimal weights for 

all variables in SI for the combined data set. There is evidence, that the weight for 
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Figure 3 

Survival by Slingluffslndex. (A) All patients: 

Average (971146), -..-..Poor (25137), Very poor (35143). (B) subset B: 
Most favorable (40193), Favorable (1061185),-.-. 

Most favorable (22152), 
---Favorable (57'I'107), -.-.-Average (59'190), -..-.. Poor (121'18), Very poor (18124). 
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Table 3. % Survival at 2.5 and 10 years according to prognostic indices 

Own Index (OD (subset B) 
Most Favorable 
Favorable 
Average 
Poor 
Very poor 

63 
106 
80 
20 
19 

At 
Risk 

) 
41 
55 
37 

5 
5 

24 

77.8 
56.8 
58.4 
27.8 
36.4 

Time from T,ND (months") 
60 

SE At % SE At 
Risk Risk 

Slingluff Index (SI) (total data set) 
Most Favorable 
Favorable 
Average 
Poor 
Very poor 

93 
185 
146 
37 
43 

67 
106 
63 
16 
9 

Slingluff Index (SI) (subset B) 
Most Favorable 
Favorable 
Average 
Poor 
Very poor 

52 
107 
90 
18 
24 

37 
60 
36 

7 
5 

77.1 
61.8 
49.7 
48.4 
26.4 

80.1 
62.6 
50.3 
49.4 
29.: 

5.7 
5.1 
6.3 
10.6 
13.0 

4.5 
3.8 
4.5 
8.7 
7.6 

5.9 
5.0 
6.0 

13.3 
11.2 

17 
25 
12 

1 

38 
43 
22 

6 
1 

18 
26 
12 
0 

Modified Slingluff Index (M2SI) (total data set) 
Most Favorable 
Favorable 
Average 
Poor 
Verv poor 

90 
179 
144 
36 
41 

66 
101 
64 
13 

82.7 
63.2 
46.9 
41.1 
22.5 

4.2 
3.9 
4.4 
8.7 
7.0 

Modified Slingluff Index (M2SI) (subset B) 
Most Favorable 
Favorable 
Average 
Poor 
Verv poor 

57 38 81.1 5.7 
99 53 64.4 5.3 
84 40 51.0 5.8 
21 7 41.6 12.0 
27 5 23.8 9.3 

Modified Slingluff Index (M2SI) (total data set) 
First 1/3 161 111 76.0 3.5 
Second 1/3 149 79 59.7 4.4 
Third 1/3 180 62 37.6 3.8 
Modified Slingluff Index (M2SI) (subset B) 
First 1/3 94 62 78.4 4.6 
Second 1/3 85 44 60.3 5.9 
Third 1/3 109 37 39.5 5.1 

38 
42 
18 
5 
1 

18 
23 
10 
4 

58 
31 
15 

30 
17 

51.2 8.7 
34.9 5.6 
38.4 8.7 

9.3 8.8 

59.8 
38.2 
26.8 
29.9 

9.1 

59.2 
41.5 
23.9 

0.0 

62.7 
41.0 
23.0 
24.1 

5.6 

56.3 
36.4 
16.0 

57.2 
38.6 
14.6 

6.1 
4.6 
4.9 

10.2 
8.7 

8.9 
6.2 
6.0 
0.0 

6.2 
4.9 
4.8 
9.4 
5.5 

10 
12 
3 
1 

13 
7 
5 

55.6 8.7 
45.5 7.0 
22.0 6.1 
35.6 14.3 

4.9 16 
5.2 5 
3.8 4 

6.8 3 
7.3 
4.8 1 

120 
SE 

51.2 20.6 
31.2 25.9 

46.2 10.7 
33.9 8.0 
23.9 12.0 
19.9 17.8 

40.0 31.0 
38.1 17.3 

0.0 0.0 

55.1 10.2 
35.7 10.8 
19.0 7.6 

0.0 0.0 

50.5 20.5 

17.0 15.5 

48.9 8.7 
32.2 11.9 

11.1 5.2 

54.2 21.2 

10.2 9.7 

Table 4. Optimal weights in Slingluffs index for the complete data set 

Slingluffs Univariate P-value Multivariable. 

weights optimal change weights 

Variable (±SE) (+SE) 

NODES +0.281 +0.178 (±0.089) 0.046 +0.449 (±0.075) 

SEX -0.161 -0.078 (±0.125) 0.54 -0.256 (±0.124) 

SITE -0.316 +0.110 (+0.131) 0.41 -0.271 (±0.125) 

AGE +0.247 +0.107 (±0.120) 0.38 +0.394 (±0.117) 

THICK +0.279 +0.029 (±0.134) 0.84 +0.363 (±0.120) 

DFI +0.384 -0.606 (±0.189) 0.0014 -0.077 (±0.167) 
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the interval PT-LND as defined by Slingluff et al. is less than optimal (P = 0.0014). 

In the multivariable model we found no evidence for an independent prognostic 

value of this variable. There may also be some doubt about the optimality of 

Slingluff's weight for the number of positive nodes (P =0.046). For the other 

variables we found no evidence for sub-optimality of Slingluff's weights. 

Table 5. P-values* from backward elimination of interval variables in addition to SI 

Variable 
4 

Step 
3 2 

Age 
Breslow 
Interval PT-LND 

0.066 
0.0053 

0.78 

0.067 
0.0039 0.0042 

No. pos. nodes 0.0031 0.0031 0.0083 

P-value of variable to be excluded in next step is underlined 

(iii) Table 5 gives the results of a backward elimination process of adding the four 

interval variables age, Breslow thickness, interval PT-LND and number of positive 

nodes to Slingluff's index. Our data indicate that adding the quantitative value of 

Breslow (P =0.0042) and number of positive nodes (P =0.0083) may improve SI. In an 

analysis adding both THICK as defined by Slingluff et al. and quantitative Breslow 

(THICK0) to the remainder of SI, the respective P-values are 0.59 and 0.0029, 

indicating that the quantitative Breslow adds more prognostic information to the 

other variables in SI than THICK as defined by Slingluff et al. and that we may 

replace THICK by THICK0 in the construction of SI. Adding both NODES and 

number of positive nodes quantitatively to the remainder of SI results in P-values of 

< 0.0001 for NODES and 0.20 for number of positive nodes, indicating that we should 

not replace NODES by number of positive nodes if NODES is weighted optimally. 

Table 6. P-values for adding other categories* to Slingluff s index 

Variable P-value 
Localization PT 0.13 
Age 0.025 
Breslow 0.055 
Interval PT-LND 0.56 
No. pos. nodes 0.048 

see table 1 for categories 
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Table 6 presents the P-values associated with adding the categories of the 

variables as defined in Table la, one variable at a time. There is some suggestion 

that the categorisation of age, Breslow and number of positive nodes as used by 

Slingluff et al. may not be optimal. However, in interpreting the results of Tables 4, 

5 and 6 regarding the performance of Slingluff's index one should take into account 

that a total of 15 P-values are judged. Use of Wright's correction based on 

Hommel's method17 results in an adjusted P-value of 0.021 for DFI in Table 4, 0.059 

for Breslow in Table 5 and > 0.10 for all other entries. 

In conclusion, based on the same basic factors as used by Slingluff et al , we 

might improve SI by dropping DFI and use thickness in mm with optimal weight 

0.0739 (SE 0.0171) instead of the categorised version THICK. 

(iv) A fair comparison between the original SI and OI can only be made in 

subset B, not involved in the construction of OI. Figure 2B and Figure 3B show the 

survival curves of OI and SI in this data set. The first and third panel of Table 3 

provide more quantitative data. In a PH model including both SI and OI, the 

coefficients are 0.83 (SE 0.23, P =0.0004) for SI and 0.24 (SE 0.15, P =0.11) for OI. 

Thus SI adds prognostic information to OI, while that is not found the other way 

round, indicating superiority of SI over OI. 

(v) Next, we determined whether the addition of extranodal tumour growth 
(EXTRA) and local recurrence of PT (PTrec) before LND - which are part of OI but 
not of SI - might improve the predictive power of the modified version of SI 
mentioned at the end of (iii). In an analysis of the combined data set this seems to 
be the case. The optimal weights are -0.517 (SE 0.152, P =0.0007) for PTrec and -0.325 
(SE 0.095, P =0.0007) for EXTRA, keeping the weights in the modified SI fixed. 
Using subset B only, the evidence is much less convincing: coefficient for PTrec 
-0.376 (SE 0.187, P =0.045) and for EXTRA -0.183 (SE 0.111, P =0.10). On the other 
hand, there is also no convincing evidence that the additional prognostic 
information of PTrec and EXTRA differs between subset A and subset B (interaction 
PTrec * subset: P =0.62, EXTRA * subset: P =0.32). Using the weights from the 
combined data set, we arrive at a second modified Slingluff Index: M2SI = 0.281 * 
(NODES -1.793) -0.161 * (SEX -1.396) -0.316 * (SITE -1.370) + 0.247 * (AGE -1.460) 
+ 0.0739 * (THICK0 -3.479) -0.517 * (PTrec - 1.86) -0.325 * (EXTRA - 1.63). The 
survival curves according to this index in all patients are shown in Figure 4A and 
the fourth panel of Table 3, using the cut-off points -1.98, -1.585, -1.145 and -0.87. 
For subset B the same information is given in Figure 4B and the fifth panel of Table 3. 

137 



Chapter VIII 

Compared to the original index SI, M2SI seems to give a better separation both in 
the combined data set (Figure 3A vs. Figure 4A) and in subset B (Figure 3B vs. 
Figure 4B). 
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Survival by Modified Slingluffs Index. (A) All patients:-• Most favorable (32/90). Favorable (97/119), -
• .-Average (103/144),-..-.. Poor (26/36), Very poor (38141). (B) subset ß: Most favorable (21175), 

Favorable (49199), -.-. -Average (59184), -..-..Poor (13/21), Very poor (24/27). 
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The cut-off points for M2S1 leading to Figures 4A and 4B were chosen to result 

in group sizes comparable to those in the figures for SI and OI, at least in the 

complete data set. This facilitates the comparison between the different indices. 

However, five groups may be too many in most data sets, especially given the 

unbalanced distribution over the groups. Therefore, we also constructed curves 

using cut-off points, leading to three more balanced groups. These cut-off points 

are -1.83 and -1.49. The resulting curves are shown in Figure 5A and Figure 5B as 

well as in the last panel of Table 3. 

24 48 72 96 120 

Time from LND (months) 

24 48 72 

Time from LND (months) 

Figure 5 
Survival by Modified Slingluffs Index. (A) All patients:-
-Third 113 (1431180). (&) subset B: first 113 (34/94),—-Second 113 (49185),-. -.-Third 113(83/109). 

•First 113 (661161),----Second 113 (871149),-.-. 
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DISCUSSION 

The overall five- and ten-year survival in this heterogeneous group of 603 stage 
III patients is 367o and 31%. These figures are comparable to those reported by 
Buzzell and Zitelli20 who summarised the literature and found a weighted average 
of respectively 37 % and 32 % five- and ten-year overall survival. Only the study by 
Morton et al.' reveals better survival figures of 46%, 41% and 38% after 5,10 and 15 
years of follow-up. The authors ascribe these excellent results to the extensive use 
of adjuvant therapy in the last decades. Since the distribution of the patients over 
the prognostic groups is not given in Morton's paper, selection as cause for the 
good results cannot be ruled out. 

The majority (89%) of the present study group underwent therapeutic LND. 
Survival times for these patients are measured starting at the moment of clinical 
detection of the positive lymph nodes. This could account for slightly less 
favourable survival figures when compared to series including greater proportions 
of elective LND. 

A review of the results (i - v) of the current study gives rise to the following 
comments. 

(i) The prognostic value of SI is firmly validated in our patient group. However, 
the index seems to lose its predictive value after about seven years, at which time 
still about one third of the patients is alive. To overcome this problem, Morton et 
al.' created two prognostic indices, one for short term and one for long term 
survival, and also introduced the survival time after LND (cut-off point 36 months) 
in their index. However, prognostic information is most important at the time of 
treatment (LND) and as a result this solution may not be clinically relevant. 

(ii) The weights for each variable as defined in SI withstood our attempts at 
falsification, except for the DFL Slingluff et al. categorised this variable as 3-6 
months (bad prognosis) versus either <3 months or >6 months (good prognosis). It 
is not quite clear how this particular categorisation was obtained. It looks as if they 
originally started off with 6 categories (nodes at diagnosis, within 3 months, 3-6 
months, 6-12 months, 1-3 years and >3 years) and then combined them on the basis 
of the univariably observed 5-year survival (42%, 46%, 27%, 38%, 36% and 46%). 
This is a rather dangerous procedure, which can very easily lead to spurious 
significant results. Although in our material we also saw a somewhat U-shaped 
pattern in 5-year survival (41%, 38%, 35%, 30%, 34% and 39%) univariably, the 
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relatively poor prognosis for the middle groups could be completely explained by 

unbalances in the other variables defining SI. 

(iii) We found that the value of thickness in mm has a better predictive value 

than the categorisation used by Slingluff et al. In general, (too severe) 

categorisation may indeed lead to a loss of power, so one should carefully examine 

its effect in any application. One way to do so is to include the original variable in 

the regression model in addition to the categorised version. If the original variable 

adds significantly to the predictive power, that would indicate non-optimality of 

the categorisation. This is illustrated in the analysis leading to Table 5. 

(iv) Using our test set B only, SI outperforms our own index OL This should not 
come as a surprise as SI is based on 1273 patients against 283 patients for OL Three 
variables were identified as being of prognostic value in both studies: sex, site of 
primary and thickness, although the latter two were somewhat differently defined. 
Another variable (DFI) also occurs in both indices, but in a strikingly different way. This 
has already been discussed (ii). The other two variables in SI (number of positive nodes 
and age) had also low P-values univariably in our analysis of subset A (0.0001 and 0.038 
respectively), but these increased to values >0.05 (0.49 and 0.092 respectively) during 
the stepwise procedure. The marked increase for number of positive nodes was due 
especially to the inclusion of extranodal tumour growth (from 0.0001 to 0.0076) and 
thickness (from 0.073 to 0.49). The first of these was not analysed by Slingluff et al., 
while the second was defined in another way, as discussed under (iii). So this indicates 
that the predictive information carried by NODES in SI is at least partly taken over by 
THICK0 and EXTRA in OL However, there is also evidence that the prognostic 
information of NODES differs between the data sets A and B, the optimal weight in 
M2S1 being 0.074 (SE 0.115) in subset A against 0.465 (SE 0.102) in subset B (interaction 
NODES x subset: P =0.0094). This may be caused by a higher precision in the 
determination of the number of positive nodes after 1986 than before at our centre. 

The P-value for age varied around 0.03 during the stepwise procedure leading 

to OI, but increased to 0.09 at the last step, just above the inclusion criterion of 0.05. 

We conclude that this variable was probably missed by OI due to the smaller 

number of patients. 

The two extra variables in OI compared to SI (extranodal tumour growth and 

local recurrence before LND) were apparently not included in the analysis by 

Slingluff et al. and hence could not appear in SI. 
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Table 7. Determinants of survival in stage III melanoma, identified 
by multivariable analysis. 
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(v) All evidence taken together, we think that the inclusion of extranodal 

tumour growth (EXTRA) and the occurrence of local recurrence before LND, in 

addition of DFI and the replacement of THICK (thickness as categorised by Slingluff 

at al) by THICK0 (thickness in mm), increases the predictive power of SI even 

further. However, especially the effects of addition of extranodal tumour growth 

and local recurrence before LND remains to be proven in an independent data set. 

An overview of the prognostic factors identified in previous studies and based 
on multivariable analysis is presented in Table 7. Most of these factors were 
included in our analysis. The number of positive nodes has been found most 
frequently to be of prognostic significance. The cut-off point for the number of 
nodes bearing an unfavourable prognosis does not seem to be that important since 
every study finding an effect of the number of affected nodes applies different cut
off points. The reasons why this variable does not appear in OI was discussed 
under (iv). The percentage of positive nodes, tested in only one study, can be a good 
measure of tumour burden, probably better than simply the number of positive 
nodes.6 However, the number of removed nodes was not recorded in our data base. 

The second most quoted prognostic variable is the site of the primary tumour. 
Most authors agree on discerning axial (trunk, head and neck) localisation from 
extremity localisation and unknown primary. The relatively favourable prognosis of 
patients with lymph node metastases from an unknown primary melanoma has 
recently been confirmed.21 Except for the study of Slingluff et al , acral primaries were 
included in melanoma of the extremities. Slingluff et al. considered a total of five sites 
(extremities, trunk, acral, head and neck and unknown) and finally reduced that to 
extremities or unknown versus the rest on the basis of a univariate analysis. In that 
analysis they found, among others, a P-value <0.05 for the comparison between 
extremity and acral primaries. The risks surrounding such a procedure are indicated 
in the discussion above on the prognostic value of the interval PT-LND. 

Breslow thickness of the primary melanoma and extranodal tumour growth 

are each four times quoted to be an independent predictor of survival. Both 

variables are included in OI and in M2SI. In the construction of the prognostic 

indices of Morton and Slingluff, the cut-off points for Breslow thickness were 1.5 

mm and 2.5 mm respectively. The potential disadvantages of defining cut-off 

points for a continuous prognostic factor such as Breslow thickness have been 

addressed in recent publications.13'22 In our study and in the study of Buzaid et al., 

Breslow thickness has the best impact when used as continuous variable. 
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AU four series entering extranodal disease in their multivariable analysis 
recognised this phenomenon as a prognostic factor. In our subset A it was the most 
powerful prognostic determinant. 

Two patient-related variables, age at the time of LND and gender, are each 
found three times in Table 7 and both are included in SI and its modification, but 
age was not included in OI. This is discussed under (iv). Age has been recognised 
to play a role in the prognosis of primary as well as regionally disseminated 
melanoma.23'2J Possible reasons for the worse prognosis of elderly patients are an 
altered immune response and relative under-treatment u 23, but death from other 
causes of course will also play a role when considering overall survival. Although 
women more often present with thinner melanomas in more favourable sites, in 
some analyses being female remains an independent prognostic factor.5-9 The 
prognostic value of gender has been both confirmed and refuted when looking for 
prognostic factors in primary melanoma.25-26 

The disease-free interval between the treatment of the primary tumour and 
LND did not contribute to the determination of the prognosis in the only other 
study that tested this variable.4 Our analysis sheds doubt about the relevance of this 
factor as categorised by Slingluff et al. Recently published data suggest a better 
prognosis in patients presenting with an ultra-late (>15 years) recurrence.27 These 
data were however not corrected for other variables such as thickness or site of the 
PT so that the long DFI can be a reflection of an inherently more favourable group. 
A case-control study could not show any survival difference between two patient 
groups with early or late recurrences.28 It should however be noted that in our 
patient group the 22 patients with a DFI of 7 years or more had a survival of 58% 
against 30% for the other patients. 

In this work local tumour recurrence before the occurrence of lymph node 
metastases was identified as a potential determinant of poor prognosis and was 
therefore included in the modified SI. A recent population-based study observed a 
worse survival after local recurrence 2", which however could still be attributed to 
chance. 

We decided not to include the survival time' in our prognostic index since the 
present model is primarily meant to aid in decision making immediately following 
LND. 
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Authors have been looking at the size of the positive nodes in different ways. 
Only Coit, putting the cut-off point between microscopically detected metastases 
and macroscopically positive nodes, found size as a determinant of survival.8 This 
of course is equivalent to a difference between patients electively operated versus 
those undergoing a therapeutic LND. Others looked at size as a continuous 
variable, both by physical and pathological examination, testing several cut-off 
points.6'u No prognostic value could be attributed to size, not even in the univariate 
analysis, leading to a plea for omitting the size of the nodal mass from the 
American Joint Committee on Cancer staging system.12 Size was not recorded 
uniformly during our study period and therefore could not be analysed. 

Oncoproteins (c-myc, Bcl-2) and DNA ploidy measurements, which may also 
be determinants of survival in stage III melanoma 3M3 were not incorporated in our 
study. Only the readily accessible clinical variables were considered relevant 
because the index aims to be a quick and easy tool in the hands of the clinician. 
Nevertheless, faster techniques and clinically relevant additional prognostic value 
of these markers may lead to their incorporation in prognostic indices in the future. 

Patient and primary tumour related factors (age, gender, Breslow, site of PT) 
not only govern the occurrence of regional lymph node metastases, these factors 
keep playing a determining role in the prognosis of stage III melanoma patients as 
well. The other important factors refer directly or indirectly to the tumour load at 
the moment of LND. Extranodal growth, number of positive nodes and local 
recurrence of the primary melanoma before LND are all exponents of the 
aggressive behaviour of the tumour and reflect tumour burden. Strong associations 
exist between most lymph node-related variables - except extranodal disease/' This 
could explain that in most studies any prognostic significance of nodal size, 
tumour status of the most proximal node, level of the highest node or micro- versus 
macroscopic disease merges into the number (or percentage) of positive nodes as 
an exponent of the lymph node related variables. 

No study could show any benefit of adjuvant therapies -although this has been 

suggested ' -until the advent of Interferon.34 A prognostic model, as is presented 

here, can be used to evaluate the effect of adjuvant therapies on patient subgroups 

stratified by prognosis. However, this and other models have to be used with some 

caution when it comes to informing the individual patient. Statistical information 

and psychological implications may prove to be difficult to evaluate for patients as 

well as doctors.26 
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Substantial differences in treatment, survival and its determinants exist both 
between patient groups of various studies and within a single study. Comparing 
subsets A and B in our single-institution patient group already revealed many 
differences, which did not however result in a measurable survival difference. Each 
prognostic index may always be influenced by certain particular characteristics of 
the group from which it was constructed. Exhaustive validation can only be 
obtained through patient groups drawn from different geographic areas.35 For these 
reasons prudence is called for when making decisions based on statistical models. 

The results of our analysis may have been influenced by the number of patients 
for whom important variables were unknown (Table la). This applies particularly 
to Breslow thickness of the PT (excluding unknown PT) which was unknown in 
25% of subset A and in 5% of subset B and the presence of extranodal disease, 
unknown in 10% and 0.4% of subsets A and B respectively. These figures may 
partly explain why the OI based on subset A did somewhat worse in the 
independent subset B, even after correction for the expected attenuation. Missing 
data for e.g. Breslow thickness can reach 48-51% 6I2, noting that information on 
missing data was not always specified.8-9 

In conclusion, it was found that the index of Slingluff et al. gives a good 
indication of the prognosis of stage III melanoma, especially in the first 5-8 years 
after LND. Our data provide evidence that this index can further be improved by 
a) deleting the interval PT-LND, b) replacing the categorisation of the Breslow 
thickness by the actual values (3.5mm in the case of unknown PT) with adapted 
weight and c) possibly also by the addition of local recurrence of the primary 
melanoma before LND and extranodal growth. 

Appropriate surgery offers a chance for cure, but one has to be aware of the fact 
that pre-existing patient and tumour characteristics still determine the outcome to 
a large extent. The purpose of this work, to construct a prognostic index with an 
optimal predictive power, is deemed to be a never-ending task as new diagnostic 
and therapeutic methods emerge over time, while patient and tumour 
characteristics may also change. 

146 



Prognostic formula 

REFERENCES 

1. Lee JE. Factors associated with melanoma incidence and prognosis. Semin Surg 

Oncol 1996; 12: 379-85. 

2. Cascinelli N, Vaglini M,Nava et al. Prognosis of skin melanoma with regional 

node metastases. J Surg Oncol 1984; 25: 240-7. 

3. Callery C, Cochran AJ, Roe DJ et al. Factors prognostic for survival in patients 

with malignant melanoma spread to the regional lymph nodes. Ann Surg 1982; 

196: 69-75. 

4. Kissin MW, Simpson DA, Easton D et al. Prognostic factors related to survival 

and groin recurrence following therapeutic lymph node dissection for lower 

limb malignant melanoma. Br J Surg 1987; 74:1023-6. 

5. Slingluff CL, Vollmer R, Seigier HE Stage II malignant melanoma: presentation 

of a prognostic model and an assessment of specific active immunotherapy in 

1273 patients. J Surg Oncol 1988; 39: 139-47. 

6. Bevilaqua RG, Coit DG, Rogatko A et al. Axillary dissection in melanoma. 

Prognostic variables in node-positive patients. Ann Surg 1990; 212: 125-31. 

7. Tillman DM, Aitchison T, Watt DC, MacKie RM. Stage II melanoma in the West 
of Scotland, 1976 - 1985: prognostic factors for survival. Eur J Cancer 1991; 27: 

870-6. 

8. Coit DG, Rogatko A, Brennan ME Prognostic factors in patients with melanoma 

metastatic to axillary or inguinal lymph nodes. Ann Surg 1991; 214: 627-36. 

9. Morton DL, Wanek L, Nizze A et al.. Improved long-term, survival after 

lymphadenectomy of melanoma metastatic to regional nodes. Ann Surg 1991; 

214: 491-9. Discussion: 499 - 501. 

10. Balch CM, Soong S, Shaw HM et al. An analysis of prognostic factors in 8500 

patients with cutaneous melanoma. In: Balch CM, Houghton AN, Milton GW, 

Sober AJ, Soong S eds. Cutaneous Melanoma, ed.2. Philadelphia: Lippincott; 

1992:165-87. 

147 



Chapter VIII 

11. Wanek LA, Elashoff RM, Goradia TM et al. Application of multistage Markov 

modelling to malignant melanoma progression. Cancer 1994; 73: 336-43. 

12. Budzaid AC, Tinoco LA, Jendiroba D et al. Prognostic value of size of lymph 

node metastases in patients with cutaneous melanoma. J Clin Oncol 1995; 13: 
2361-8. 

13. Kashani-Sabet M, Leong SPL, Sagebiel R. Prognostic factors in malignant 
melanoma. Surg Oncol Clin North Am 1997; 6: 599-623. 

14. Van Houwelingen JC, Le Cessie S. Predictive value of statistical models. Statist. 
Med. 1990; 9: 1303-25. 

15. Cox DR. Regression model and life tables. J R Stat Soc B 1972; 34: 187 - 220. 

16. Schoenfeld D. Partial residuals for the proportional hazards regression model. 
Biometrika 1982; 69: 239-41 

17. Wright P. Adjusted P-values for simultaneous inference. Biometrics 1992; 48: 
1005-13. 

18. Kaplan EL, Meier P. Nonparametric estimation from incomplete observations. 
J Am Stat Assoc 1958; 53: 457-81. 

19. Peto R, Pike MC, Armitage P et al. Design and analysis of randomized clinical 
trials requiring prolonged observation of each patient. II: Analysis and 
examples. Br J Cancer 1977; 35: 1-39. 

20. Buzzell RA, Zitelli JA. Favorable prognostic factors in recurrent and metastatic 
melanoma. J Am Acad Dermatol 1996; 34: 798-803. 

21. Anbari KK, Schuchter LM, Bucky LP et al. Melanoma of unknown primary site. 
Cancer 1997; 79:1816-21. 

22. Buettner P, Garbe C, Guggenmoos - Holzmann I. Problems in defining cutoff 
points of continuous prognostic factors: example of tumor thickness in primary 
cutaneous melanoma. J Clin Epidemiol 1997; 50: 1201-10. 

148 



Prognostic formula 

23. Austin PF, Cruse CW, Lyman G et al. Age as a prognostic factor in the 

malignant melanoma population. Ann Surg Oncol 1994; 1: 487-94. 

24. Balch CM, Soong SJ, Bartolucci AA et al. Efficacy of an elective regional node 

dissection of 1 to 4 mm thick melanomas for patients 60 years of age and 

younger. Ann Surg 1996; 224: 255-66. 

25. Garbe C, Büttner P, Bertz J et al. Primary cutaneous melanoma. Identification 

of prognostic groups and estimation of individual prognosis for 5093 patients. 

Cancer 1995; 75: 2484-91. 

26. Sahin S, Rao B, Kopf AW et al. Predicting Ten-year survival of patients with 

primary cutaneous melanoma. Cancer 1997; 80:1426-31. 

27. Tsao H, Cosimi AB, Sober AL Ultra-late late recurrence (15 years or longer) of 

cutaneous melanoma. Cancer 1997; 79: 2361-70. 

28. Pearlman NW, Takach TJ, Robinson et al. A case-control study of late 

recurrence of malignant melanoma. Am J Surg 1992; 164: 458-61. 

29. Cohn-Cedermark G, Mânsson-Brahme E, Rutqvist LE et al. Outcomes of 

patients with local recurrence of cutaneous malignant melanoma; A 

population-based study. Cancer 1997; 80: 1418-25. 

30. Karlsson M, Boeryd B, Carstensen J et al. DNA ploidy and S-phase in primary 
melanoma as prognostic factors for stage III disease. Br J Cancer 1993; 67:134-

31. Heaton KM, Rippon MB, EI-Naggar A et al. Prognostic implications of DNA 

index in patients with stage II cutaneous melanoma. Am J Surg 1993; 166: 648-

53. 

32. Grover R, Wilson GD. Bcl-2 expression in malignant melanoma and its 

prognostic significance. Eur } Surg Oncol 1996; 22: 347-9. 

33. Grover R, Ross DA, Wilson GD, Sanders R. Measurement of c-myc oncoprotein 

provides an independent prognostic marker for regional metastatic melanoma. 

Br J Plastic Surg 1997; 50: 478-82. 

149 



Chapter VI 11 

34. Agarwala SS, Kirkwood JM. Adjuvant therapy of melanoma. Semin Surg Oncol 
1998; 14: 302-10. 

35. MacKie RM, Aitchison T, Sirel JM et al. Prognostic models for subgroups of 
melanoma patients from the Scottish Melanoma Group database 1979 - 86, and 
their subsequent validation. Br J Cancer 1995; 71:173-6. 

150 



Chapter IX 

Summary and conclusions 

Tout chirurgien porte en lui un petit cimetière, dans lequel il va de temps en 
temps faire oraison, cimetière d'amertume et d'hysope, auquel il demande la 
raison de certains de ses insuccès. 
RenéLeriche, 1951 



Chapter IX 

Chapter I provides some basic facts about the incidence of melanoma, its 
peculiar pattern of dissemination and the ensuing therapeutic problems to be 
solved. Regional metastases are a frequent concern in melanoma patients. In 
contrast to most solid tumours, however, these metastases are often easily 
detectable due to their superficial localisation in the lymph node basins or the 
(sub)cutaneous tissues. Adjuvant and therapeutic systemic treatments are 
ineffective or only marginally effective and come at the cost of multiple side effects, 
leaving an important place for surgical therapy of regional and distant metastases. 
Appropriate surgical removal of metastatic disease can bring about cure for a 
subset of patients. The questions are what kind and what extent of surgery is 
appropriate in the regional setting as well as which patients could be eligible for 
trials on adjuvant treatment. 

Chapter II describes the initial experience with carbon dioxide laser ablation 
treatment of in-transit metastases at The Netherlands Cancer Institute. The 
technique was easy to learn and the cutaneous metastases were quickly destroyed 
on an outpatient basis and without complications. The patient satisfaction was high 
when compared to other treatment modalities. However, in contrast with 
previously reported series, a high rate of local recurrences was observed. 
Indications for this technique are lesions not amenable to simple excision (too 
many, too large) or isolated limb perfusion (trunk, head & neck, refractory to 
perfusion). Carbon dioxide laser ablation cannot be considered a first-line 
treatment unless the issue of local recurrences following this treatment is settled. 

Chapter III reviews the immuno-chemotherapeutic treatment of in-transit 
metastases in 59 selected patients, 22 from them having distant metastases as well. 
Topical application of dinitrochlorobenzene (DNCB) followed by systemic 
dacarbazine (DTIC) resulted in a complete response in 25% of the patients with a 
median duration of ten months (range 3-210 months). Five of these patients, three 
of them with distant disease, experienced a disease-free survival ranging from 85 
to 210 months. Severe local and systemic reactions on the DNCB predicted a better 
response (P = 0.0013). A better response translated in a longer overall survival (P = 
0.0003). In view of the prolonged survival seen in five patients, this combined 
treatment schedule can be an option in selected patients with in-transit metastases. 
Unfortunately, an international (EORTC) randomised clinical trial was prematurely 
terminated, due to disappointing patient accrual. 
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Chapter IV describes the fate of 71 patients with tumour-positive pelvic nodes 
following a therapeutic combined groin dissection. These patients had an overall 
five-year and ten-year survival rate of 24 % (SE 5%) and 20 % (SE 5%) respectively. 
Independent prognostic factors for survival were the number of positive pelvic 
nodes (P = 0.0011), the Breslow thickness (P = 0.0069) and the site of the primary 
rumour (P = 0.0075), showing a better survival for patients with an unknown 
primary tumour. Seven patients (10%) suffered a regional recurrence in the 
operated groin. The treatment-related morbidity compared well with that of an 
inguino-femoral dissection alone. Therapeutic groin lymph node dissections 
should encompass the pelvic nodes because of the possibility of cure and long-term 
regional tumour control without additional morbidity. 

The subject of Chapter V is the search for predictors of the tumour status of 
the pelvic lymph nodes. The tumour status of Cloquet's node was reviewed in 142 
patients following a combined therapeutic groin dissection. A prospective 
registration of Cloquet's node was performed in 52 patients. In both groups the 
number of involved inguino-femoral nodes was scored as well. The results of the 
retrospective review and the prospective registration matched. The negative 
predictive value of the tumour status of Cloquet's node was 82%. The negative 
predictive value of the number of involved inguino-femoral nodes was 78%. The 
combination of these two determinants of pelvic node disease yielded no 
additional information. Immunohistochemical staining of Cloquet's node in the 
registration group raised the negative predictive value from 78% to 82%. Cloquet's 
node has a low sensitivity to predict the pelvic nodal tumour status. This was 
barely improved by taking into account the number of positive inguino-femoral 
nodes nor by using immunohistochemical staining techniques. 

Chapter VI provides insight in the anatomy of the groin. According to classic 
surgical anatomy teaching it is difficult to understand the low negative predictive 
value of Cloquet's node. Through an in vivo staining technique, it was possible to 
visualise the lymphatic connections between the inguino-femoral and the pelvic 
basin. In four patients, blue vessels bypassed Cloquet's node. In two patients, 
lymph vessels running anterior to the femoral artery and vein were observed. 
Cloquet's node was stained blue in only one patient. Although the in vivo staining 
technique may not be physiological, it is sure that an unknown fraction of the 
lymph flow from the superficial to the deep part of the groin bypasses Cloquet's 
node. This node, therefore, cannot for every patient be considered as the "sentinel" 
lymph node indicating the tumour status of the pelvic lymph node region. 
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Chapter VII deals with regional recurrence, survival and prognostic factors for 
survival following therapeutic lymph node dissection of the neck for melanoma in 
the head and neck region. The files of 70 patients treated at The Netherlands Cancer 
Institute were reviewed. Overall survival after five and ten years was 23% (SE 55) 
and 20% (SE 55) respectively. Regional recurrence in the neck occurred in 25% of 
patients, all of whom died of metastatic melanoma. The Breslow thickness of the 
melanoma was the only identifiable prognostic factor for survival. 

Chapter VIII provides a tool to predict the outcome following therapeutic 
lymph node dissection for stage III melanoma. Based on the files of 603 consecutive 
patients operated with curative intent at The Netherlands Cancer Institute (1957-
1995), the value of the prognostic formula of Slingluff was evaluated. A new 
prognostic formula was created from our own material and finally a combination 
of the formulas led to the modified Slingluff's formula. The indices resulting from 
the latter formula allowed a fairly good distribution of the stage III melanoma 
population into well-defined prognostic groups. The parameters making up this 
formula are sex, age, Breslow thickness, site of the primary melanoma, number of 
involved lymph nodes, presence of extra-nodal disease and the occurrence of local 
recurrence before the lymph node dissection. Appropriate surgery offers a ten-year 
survival-rate of 30.6%, but it is clear that pre-existing patient- and tumour-related 
characteristics still determine the outcome to a large extent. A reliable prognostic 
index based on readily available parameters could be helpful in selecting patients 
for trials on adjuvant therapy following surgery. 
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Samenvatting en conclusies 

SAMENVATTING EN CONCLUSIES 

In Hoofdstuk I wordt achtergrondinformatie verschaft over het 
voorkomen van het melanoom, het specifieke metastaseringspatroon ervan en de 
daaruit voortvloeiende therapeutische problemen en mogelijkheden. Met name de 
frequent voorkomende regionale metastasering is vaak een uitdaging voor de 
behandelende arts. Chirurgie is bij regionale metastasering de belangrijkste 
behandelingsoptie, waarmee, mits adequaat uitgevoerd, genezing bereikt kan 
worden bij een geselecteerde patiëntengroep. Vragen die zich hierbij voordoen zijn 
welke ingreep wanneer adequaat is en hoe uitgebreid die moet zijn in het kader 
van de regionale situatie. Wanneer chirurgie niet meer tot de mogelijkheden 
behoort, bijvoorbeeld omdat de regionale metastasering te uitgebreid is, moet naar 
andere behandelingsmodaliteiten gezocht worden. 

In Hoofdstuk II worden de eerste ervaringen met koolstofdioxide-
laserablatie van in-transit metastasen in Het Nederlands Kanker Instituut (Antoni 
van Leeuwenhoek ziekenhuis) beschreven. De techniek is eenvoudig aan te leren 
en de huidmetastasen konden snel vernietigd worden. De methode werd 
poliklinisch en zo goed als zonder complicaties uitgevoerd tot grote tevredenheid 
van de patiënten die Iaserablatie konden vergelijken met voorafgaande andere 
behandelingsmethoden. In tegenstelling tot eerder in de literatuur verschenen 
series zagen wij frequent lokale recidieven. Als indicatie voor deze techniek gelden 
in-transit metastasen die niet in aanmerking komen voor excisie (te veel of te grote 
lesies) of voor geïsoleerde regionale perfusie (lesies op romp, hoofd, hals of 
recidiverend na perfusie). Gezien het grote aantal lokale recidieven achten wij 
koolstofdioxide-laserablatie vooralsnog ongeschikt als primaire behandeling van 
in-transit metastasen. 

In Hoofdstuk III wordt een overzicht gegeven van de immuno-
chemotherapeutische behandeling van in-transit metastasen bij 59 patiënten 
waarvan 22 ook afstandsmetastasen hadden. Lokale applicatie van 
dinitrochlorobenzeen (DNCB) gevolgd door systemische dacarbazine (DTIC) 
toediening resulteerde in een complete respons bij 25% van de patiënten (mediane 
duur: 10 maanden, uitersten: 3-210 maanden). Vijf van hen, waarvan drie met 
afstandsmetastasen, bleven vrij van melanoom gedurende 85 tot 210 maanden. Een 
heftige lokale en algemene reactie op de DNCB applicaties was voorspellend voor 
een goede respons (P = 0,0013), waarna ook de overleving langer bleek te zijn (P= 
0,0003). Gezien het redelijke lokale responspercentage en met name gezien de 
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opmerkelijk lange overleving, zoals die werd waargenomen bij vijf patiënten, kan 

deze gecombineerde behandeling in overweging worden genomen bij 

geselecteerde patiënten met in-transit metastasen. 

In Hoofdstuk IV worden 71 patiënten beschreven bij wie aangetaste 
bekken lymfeklieren (langs a.iliaca externa en a. obturatoria) werden verwijderd in 
het kader van een therapeutische gecombineerde oppervlakkige en diepe 
liesklierdissectie. Deze patiëntengroep had een vijf- en tien-jaarsoverleving van 
24% (SE 5%) en 20% (SE 5%) respectievelijk. Onafhankelijke prognostische factoren 
voor de overleving waren het aantal aangetaste bekkenklieren (P = 0,0011), de 
Breslow-dikte (P = 0,0069) en de plaats van het oorspronkelijke melanoom (P = 
0,0075). Bij zeven patiënten (10 %) ontstond later een regionaal recidief in de 
geopereerde lies. De operatiemorbiditeit van deze gecombineerde ingreep was 
vergelijkbaar met die van patiënten die alleen een oppervlakkige (inguino-
femoraal) klierdissectie ondergingen. Geconcludeerd wordt dat bij een 
therapeutische liesklierdissectie het aanbeveling verdient de lymfeklieren in het 
bekken mee te verwijderen. Met deze gecombineerde dissectie kan in een redelijk 
percentage van de patiënten curatie worden bereikt zonder bijkomende 
morbiditeit. 

In Hoofdstuk V wordt getracht prognostische factoren te identificeren 
voor aantasting van de bekkenklieren. Bij 142 patiënten werd retrospectief de 
relatie tussen de tumorstatus van de klier van Cloquet en die van de bekkenklieren 
nagegaan. Bij 52 anderen werd dit prospectief gedaan. Ook het aantal aangetaste 
inguino-femorale klieren werd geregistreerd. Bij alle 194 patiënten werd een 
gecombineerde liesklierdissectie verricht. De resultaten van de retrospectieve en de 
prospectieve registraties waren vergelijkbaar. De negatief voorspellende waarde 
van de klier van Cloquet was 827o. De negatief voorspellende waarde van het 
aantal aangetaste inguino-femorale klieren was 78%. Het combineren van deze 
twee prognostische factoren voor bekkenklieraantasting gaf geen toename van de 
voorspellende waarde. Immunohistochemische kleuring van de klier van Cloquet 
in de prospectieve groep verhoogde de negatief voorspellende waarde van 78% 
naar 82%. Geconcludeerd wordt dat de tumorstatus van de klier van Cloquet een 
lage voorspellende waarde heeft voor de tumorstatus van de bekkenklieren. Deze 
voorspellende waarde werd nauwelijks versterkt door toevoeging van 
immuunhistochemische kleuring van de klier van Cloquet en door het aantal 
positieve inguino-femorale klieren erbij te betrekken. 
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Hoofdstuk VI verschaft inzicht in de anatomie van de liesklierregio. 

Vanuit de geldende chirurgisch-anatomische inzichten is de slechte voorspellende 

waarde van Cloquet's klier moeilijk te begrijpen. Middels in vivo kleuring van de 

lymfebanen was het bij vijf patiënten mogelijk de lymfatische verbindingen tussen 

het inguino-femoraal- en het bekkenkliercompartiment te visualiseren. Blauwe 

lymfevaten bleken langs Cloquet's klier te lopen bij vier patiënten, terwijl slechts 

bij een patiënt deze klier blauw aankleurde. Bij twee patiënten werden blauwe 

lymfevaten opgemerkt die antérieur van de fémorale vaten onder het ligament van 

Poupart door liepen. Hoewel de gebruikte vitale kleuringstechniek misschien niet 

geheel fysiologisch is, kan uit deze waarnemingen worden opgemaakt dat een deel 

van de lymfestroom niet via Cloquet's klier verloopt. Deze klier kan dus niet bij 

elke patiënt als de "schildwachtklier" voor het bekkenkliercompartiment worden 

beschouwd. 

In Hoofdstuk VII worden de overleving en de prognostische factoren 

hiervoor bestudeerd bij pat iënten die een therapeutische halsklierdissectie 

ondergingen wegens een melanoom in het hoofd-hals gebied. Door middel van 

statusonderzoek van 70 patiënten die behandeld werden in Het Nederlands 

Kanker Instituut (Antoni van Leeuwenhoek ziekenhuis) werden de gegevens 

verkregen. De overleving na vijf jaar en na tien jaar bedroeg 23% (SE 5%) en 20% 

(SE 5%) respectievelijk. Bij 25% van de patiënten trad een lokaal recidief op. Alle 

patiënten in deze laatste groep overleden aan systemische metastasering. De 

Breslow-dikte van het primaire melanoom was de enige aanwijsbare prognostische 

factor voor overleving. 

Hoofdstuk VIII voorziet ons van een instrument om de prognose te 

schatten na een therapeutische lymfeklierdissectie bij patiënten met een stadium III 

melanoom. Een groot aantal parameters van 603 opeenvolgende patiënten die 

behandeld werden in Het Nederlands Kanker Instituut (Antoni van Leeuwenhoek 

ziekenhuis) (1957-'95) werden in een database ingevoerd. Alle patiënten hadden 

een therapeutische lymfeklierdissectie ondergaan. Op basis van die gegevens werd 

een eerder door Slingluff beschreven prognostische formule getoetst op haar 

discriminerend vermogen. Een nieuwe formule werd opgesteld op basis van eigen 

data, waarna een combinatie van beide formules een optimaal onderscheidend 

vermogen liet zien voor het eigen patiëntenbestand. Het groeperen van de indices, 

voor elke individuele patiënt berekend, gaf een verdeling in goed van elkaar te 

onderscheiden prognostische groepen. De variabelen waaruit de formule bestaat 

zijn geslacht, leeftijd, Breslow-dikte, plaats van het primaire melanoom, aantal 
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positieve klieren, extra-nodale tumoruitbreiding en het optreden van een lokaal 

recidief in de periode voor een klierdissectie. Chirurgische lymfeklierdissectie gaf 

bij onze patiënten na vijf en na tien jaar een overleving van 36.5% (SE 2.1%) en 

30.6% (SE 2.5%) respectievelijk, maar patiënt- en tumor gerelateerde variabelen 

bepalen in sterke mate de uiteindelijke prognose. Een betrouwbare prognostische 

index, gebaseerd op bekende klinische parameters, kan van waarde zijn voor de 

selectie van stadium III patiënten voor deelname aan onderzoek naar de waarde 

van adjuvante therapie. 
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