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Prognostic role of melanoma follow up  

A prospective randomised study  
 

 

Introduction 
 

 

In 2004 in the USA more than 55000 patients will be affected by melanoma, of whom 8000 will 

eventually die from it. 

Surgery is the only effective therapy but this approach is well accepted only at the initial stages of 

the disease. When patients present distant metastatic spread there is no medical therapy that has 

been demonstrated to be the treatment of choice, and surgery, if suitable, remains the first option to 

be offered [1]. Moreover, there has been no study to evaluate the prognostic role played by different 

diagnostic procedures in  the possibility of early detecting distant metastases and consequently 

analysing the potential benefit of initiating any form of treatment with a more limited disease bulk. 

All the clinical trials so far conducted have been focused on evaluating which drug combinations 

will  obtain the best overall survival, but considering randomised studies, even though we have 

observed a trend towards better responses with poly-chemo-immunotherapy regimens, no statistical 

evidence has been produced to demonstrate that there is a survival benefit in administering more 

complex, toxic and expensive drugs than the simple Dacarbazine (DTIC), still the only FDA 

approved chemotherapeutic agent for advanced melanoma [3, 4]. Despite the results obtained in 

specific studies, where the selection of the patient population may explain the higher response rates, 

stage IV melanoma patients present < 10% complete response rates and 5% five years survival with 

a median survival < 10 months. This is the rational basis for which most ethically approved stage 

IV clinical trials can be proposed even as a first line approach. So far there has been no study to 

compare any form of anti-neoplastic treatment with symptomatic therapies or with surgery. If a 

study comparing treatment to follow-up/palliation in stage IV appears frustrating and unethical, the 

proposal of a comparison between two different follow-up approaches represents an important 

question to be answered. Follow up schedules may vary dramatically from center to center and from 

nation to nation: generally Institutions where a coordinated group of specialists looks after 

melanoma patients, a rational proposal of staging and follow up exams is planned, usually 

modulating the level of tests on the basis of the disease characteristics. On the contrary usually in 
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peripheric hospitals, patients with a very low risk of developing metastases are proposed to receive 

all sorts of sophisticated exams which are virtually clinically unnecessary but certainly relevant to 

NHS financial budget. The main reasons of this lay on few aspects: first of all in peripheric 

hospitals few physicians are dedicated to melanoma patients and due to the limited number of 

melanoma patients they treat every year, they are not specifically dedicated to this disease. This 

means that, when a melanoma patient arrives to the clinic, it is preferred to propose the most 

complete planning of preoperative and follow up exams both to make sure that in case a patient 

presents a disease progressed to a metastatic site he has done everything possible to detect this 

situation (i.e. even to protect himself from the medical legal point of view ) and to reassure the 

patient anxiety that having done all the possible tests available, the situation is totally under control. 

An experienced physician, on the contrary, will be totally confident that a more rational planning 

schedule based on the disease staging of the patient will be the best approach. It is in fact a daily 

experience to get referred patients to whom a similar schedule of exams has been conducted just to 

make sure that everything has been done: chest x-ray, abdominal US, CT of the brain, chest, 

abdomen and pelvis, and more recently also completed with a PET scan all with negative findings. 

In particular it really appears not to be rational to propose a PET scan after a negative total body 

CT: a CT is able to detect lesions as little as 2-3 mm, while a PET will be positive only on lesions 

larger than 5 mm.  

In terms of the different nations, an enormous difference can be found: some Countries do not have 

any limitations on the schedules of tests that can be proposed and reimbursed, while others propose 

specific guidelines from evidence based medicine to approve a specific follow up planning to 

patients.   

Some examples of guidelines of follow up in different nations is described here in succession: 

 

 
UK GUIDELINES FOR MELANOMA FOLLOW-UP 
 

All patients should be taught self-examination because many recurrences are found by patients 

themselves at home rather than by clinicians in the clinic. 

Patients with in situ melanoma need be reviewed only once after complete excision of the primary 

lesion. 
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All patients with invasive melanoma should be followed up 3-monthly for 3 years. In stage I disease 

some view this frequency of follow-up as excessive; the decision about frequency may be made on 

an individual basis according to the need to monitor naevi and emotional state. Thereafter, patients 

with melanomas less than 1.0 mm in depth may be discharged from routine follow-up; other 

patients should be followed up for a further 2 years at 6-monthly intervals. 

The following should be examined and details recorded at each follow-up: site of primary and 

adjacent skin, for local recurrences and local metastatic disease; the draining lymph node basins, for 

lymphadenopathy; the remaining skin, for any other suspicious pigmented lesion. Regular 

radiological imaging is currently not a necessity but clinical photography may be helpful in follow-

up, particularly in those with multiple atypical moles. 

 

 

 

 

 

                 Stage I 

    Stage II and III 

 

 

 

 

 

 

 

 

 

GERMAN GUIDELINES FOR MELANOMA: 

The frequency and extent of follow-up examinations depends on the initial tumor parameters, just 
as does the treatment. The first 5 years following surgery are most important, as 90% of all 
metastases occur during this time period. On the other hand, melanoma does have a tendency 
towards late metastases so the total follow-up period should extend for 10 years. Finally, patients 
who have had a melanoma have an increased risk of a second melanoma, adding increased 
importance to regular re-evaluation. 
Current recommendations for follow-up are shown in table below (intervals in months): 

Tumor thickness Physical 

examination 

Years 1-3 

Physical 

examination 

Years 4-5 

In situ none none 

< 1 mm  none / 3 monthly none 

> 1 mm 3 monthly 6 monthly 
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Stage and 
tumor 
thickness 

Physical 
examination  
Years 1-5 

Physical 
examination  
Years 6-10 

Lymph node 
sonography 
Years 1-5 

Serum S100 
protein levels 
Years 1-5** 

Imaging 
studies  
Years 1-5*** 

I, < 1mm          6           12     None       None       None 
I+II, > 1 mm          3         6-12          6        3-6       None**** 
III*          3           6      3-6        3-6          6 
IV                                             Individual  
*stage III includes all forms of local and regional metastasis. The new AJCC stage IIC ( > 4 mm 
tumor thickness and ulceration) should be followed as stage III, since the prognosis is similar. 
**S100 protein is the only parameter suited for detecting recurrences. 
***Abdominal  sonography and chest x-ray or CAT, MRI or PET. 
****Patients receveing adjuvant therapy should receive imaging studies every 6-12 months. 
 
 

 

 

AUSTRALIAN GUIDELINES: 

 

Stage  Physical 

examination 

Years 1-5 

Physical 

examination 

Years 6-10 

I           6           12 

II         3-4            12 

III         3-4           12 

IV                       Individual    

 

 

Follow-up intervals are preferably six-monthly for five years for patients with stage I disease, three- 

monthly or four-monthly for five years for patients with stage II or III disease and yearly thereafter 

for all patients. Ultrasound may be used in conjuction with clinical examination only in the follow-

up of patients with more advanced primary disease. For patients enrolled in clinical trials, the above 

recommendations may vary in accordance with the follow-up protocols of these trials. 
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USA GUIDELINES: 

 

Guidelines for follow-up of melanoma patients are not established. In 1987, a follow-up protocol 

was instituted at the Yale Melanoma Unit to improve upon the detection of disease recurrence in 

patients with American Joint Committee on Cancer Stage I–III cutaneous melanoma. The follow-up 

protocol consists of a patient education program and a surveillance schedule based on stage of 

disease [18]. 

 

Stage  Physical 

examination 

Years 1-3 

Physical 

examination 

Years 4-5 

Physical 

examination 

Years > 6 

Skin 

examination 

Chest x-ray, 

LDH level and 

blood counts 

0            12           -          -          12            - 

IA           3-12            -          -         12            - 

IB-III           3-6         4-12         12        12 3-12 (optional) 

      

 

 

Stage 0- In situ 

                     -  complete history and physical exam, with emphasis on skin and lymph nodes 

                     -  complete skin exam every year 

                     -  consider self-exam of all skin and lymph nodes near melanoma site monthly 

 

 

Stage IA- 1 mm or less thick, no ulceration 

- complete history and physical exam, every 3 to 12 months, with emphasis on  skin 

and lymph nodes  

- complete skin exam every year 

- consider self-exam of all skin and lymph nodes near melanoma site monthly 
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Stage IB to III- 1 mm thicker with or without spread to lymph nodes 

- complete history and physical exam, with emphasis on skin and lymph nodes,               

every 3 to 6 months for 3 years, then every 4 to 12 months for 2 years, and then 

every year 

- complete skin exam every year 

- chest x-ray every 3 to 12 months (optional) 

- LDH level and blood counts every 3 to 12 months (optional) 

- CT scans if symptoms or physical exam changes 

- consider self-exam of all skin and lymph nodes near melanoma site monthly  

 

 

DUTCH GUIDELINES: 

 

Worldwide, the incidence of melanoma is rising. Probably as a result of increased public awareness 

the stage distribution at diagnosis is changing with an increase in thinner melanomas. As a result of 

the increasing incidence and improving survival more patients are at risk for a recurrence or second 

primary melanoma. This has resulted in an increase in the number of patients in postoperative 

follow-up. However, the present follow-up schedule in melanoma patients is controversial. 

Several authors have proposed follow-up schedules, but no international consensus has been 

reached or evidence-based guidelines have been developed in the past decades. There is need for an 

evidence-based follow-up schedule with high efficiency, especially for patients with thin 

melanomas [6] . 

 

Breslow thickness <1 mm: 

• A single check-up 1 month after treatment for primary melanoma, providing the patient with 

the opportunity to ask questions and learn self-checking techniques. It should be explained 

to the patient that additional check-ups do not improve the chance of cure, but that an 

appointment can always be made at short notice if symptoms occur.  

• If desired, additional check-ups can be scheduled for counseling, checking one's own work, 

educational purposes, or scientific research.  

• The frequency and extent of evaluation is then determined by need. 
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Breslow thickness >1 mm: 

• Year 1: check-up once every 3 months  

• Year 2: check-up once every 4 months  

• Years 3 to 5: check-up once every 6 months 

Breslow thickness >2 mm: 

• Same as Breslow thickness > 1 mm plus annual check-ups years 6 to 10. 

Supplemental tests as indicated. 

AJCC 

stage 

                     Years after primary melanoma 

     1     2     3      4      5 6-10 

Ib     4     3     2      2      2  

IIa     4     3     2      2      2    1 

IIb     4     3     2      2      2    1 

IIc     4     3     2      2      2    1 

III     4     3     2      2      2    1 

IV     4     3     2        2      2    1 

                                                                                          

 

 

(interval in months) 
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Background     

The follow-up of patients with cutaneous melanoma is controversial. Current recommendations 

suggest routine history and physical examination every 3 to 6 months for the first 3 years and 

correlate studies including laboratory tests and radiographic imaging. However the utility of these 

recommendations is unclear. Despite numerous reports, no international consensus has been 

reached on the optimal follow-up schedule or the added value of diagnostic tests. Little is known 

about the added utility of routine cross-section imaging in follow-up of patients with melanoma. In 

addition, it is unclear which imaging modality may be best in detecting recurrence.  

The rationale for routine follow-up imaging should be primarily to detect distant recurrence, which 

leaves two questions when examining the impact of routine imaging on the detection of recurrence. 

First, what would be the additive percentage of patients who would be identified by imaging that 

would not be otherwise identified by symptoms, self-detection, or physical examination alone? 

Second, would there be effective treatment available for recurrences detected before becoming 

symptomatic?  

Without any rigorous prospective data available, it seems that routine physicians follow-up visits 

remain a relatively cost-effective means of following the patients with stage II and III melanoma. It 

is suggested to pay particular attention to patient’s education because this may increase the number 

of patients detecting their own initial recurrence and returning for treatment at the earliest possible 

time [11]. 

The main purpose of follow-up services is early detection of recurrent disease and subsequent 

primary tumours, which could be treated successfully by surgery or other modalities. Secondary 

aims include offering education, reassurance and treatment surveillance. During the past few 

decades, several attempts have been made to introduce a new follow-up schedule that would find 

international consensus. Most follow-up schedules are proposed on the basis of the yearly risk of 

recurrence. Others are based on the pattern of recurrences, the result of patients’ adherence with 

follow-up or the opinion of experts. Many investigators conclude that history taking and physical 

examination result in the most detections and are therefore most cost effective for patients with 

stage I and II melanoma as defined by the AJCC [12]. On the other hand, Garbe and colleagues  

recommended blood tests and lymph node sonography as a routine follow-up investigation [13]. 

From the retrospective assessment of yearly risk of recurrence in patients with stage I and II 

melanoma and the results of retrospective investigations about the detection of the first recurrence, 

frequent follow-up services are hard to justify. Therefore, for this population infrequent follow-up 
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visits (one or two per year) according to risk of recurrence and in combination with better education 

of patients on self examination may be recommended [12]. 

No research has been done on the type of health professional who should give follow-up care in 

patients with melanoma. General surgeons, dermatologists, plastic surgeons and general 

practitioners are involved in the service, which varies between countries. A retrospective, 

observational study of patients registered on a specialist database that records the 

clinicopathological features, surgical treatment and follow-up information of patients with 

malignant melanoma in Scotland. The patients had invasive primary cutaneous melanoma without 

evidence of metastasis at the time of surgery, diagnosed between 1979 and 1997, with follow-up to 

the end of December 1999. Clinicopathological characteristics and surgical treatment of patients 

were compared for the four groups of specialist, as were overall survival (OS), disease-free survival 

(DFS) and recurrence-free interval (RF) . Of 1536 patients, 663 (43%) were treated initially by a 

dermatologist, 486 (32%) by a general surgeon, 257 (17%) by a plastic surgeon and 130 (8%) by a 

GP. Over 90% of patients managed by a dermatologist or GP underwent wider local excision 

following initial excision, compared with 43% and 25%, respectively, in the general and plastic 

surgery groups. This study showed that dermatologists manage an increasing majority of melanoma 

patients and that there were significant differences in the surgical treatment of melanoma between 

dermatologists and surgeons. Survival was significantly better in the dermatology-treated group, 

suggesting that dermatologists should have a central role in melanoma management. McKenna and 

co-workers concluded that dermatologists should have a more prominent role in the management of 

melanoma than they do at present because their patients showed  better survival than did those 

treated by plastic surgeons or general surgeons [14]. 

In surveillance for second primary melanoma, especially in patients with many moles or dysplastic 

naevus syndrome, dermatological knowledge is essential. 

Studies on patients with stages I and II melanoma as defined by the AJCC have shown that most 

recurrences are detected by the patient or through history taking and physical examination by the 

physician. Only this type of follow-up surveillance seems to be cost-effective. There is no evidence 

to justify screening with chest radiography. In addition to routine investigations, there is no insight 

on the use of serum markers such as protein S-100 ß and melanoma-inhibitory activity in the 

follow-up or treatment assessment of patients with melanoma. To obtain evidence on the use of 

diagnostic tests and investigations, a prospective randomised controlled trial is needed [13].  

Guidelines from the United Kingdom, the Netherlands and Australia do not consider radiological 

examination worthwhile in routine follow-up. Although the German Society of Dermatology 

recommends annual chest radiography for patients with localized disease and biannual chest 
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radiography for patients with in-transit and /or regional disease, Garbe et al. recently found that 

only 12 of 2396 routine chest radiographs (0,5%) obtained over a 25-month period were confirmed  

as true metastases [16]. Six to 12 months surveillance with serial chest radiographies in patients 

with melanoma who are found to be sentinel node positive is unlikely to be beneficial. It detects 

only one-half of lung metastases, rarely identifies patients for potentially curative surgery, and does 

not lead to earlier detection of pulmonary metastases. It may cause unnecessary patient anxiety, 

given the high rate of false-positive findings [15]. 

On a general melanoma population it was not observed a survival advantage for asymptomatic 

patients whose pulmonary relapse was initially detected by routine chest radiography. Data suggest 

that, for most patients with melanoma, treatment of those with pulmonary metastases even at the 

earliest possible time of detection does not significantly contribute to overall survival [16]. 

However, until more effective treatments are developed,  from earlier identification of pulmonary 

relapse can potentially benefit only a small, select group of patients with surgically resectable stage 

IV disease [16].  

Only a few studies have investigated the psychological effect of follow-up. The overall conclusion 

was that regular check-ups have a positive effect on most patients and most are satisfied with the 

additional information they are given [13]. 

The wide variation in guidelines shows that historical policy, cultural expectations and personal 

views still have important roles in follow-up care in patients with melanoma [13]. 

Staging systems are becoming more and more accurate, so the possible implications of an intensive 

radiological follow-up may be  in detecting single metastases more frequently, as Johnson 

experience with colorectal cancer where patients were randomized in a more or less intensive 

surveillance regimen. The trial opened in 1998; the main aim of the study is overall survival (OS); 

after primary curative-intent treatment, stratification, and randomization at GILDA headquarters, 

colon cancer patients are followed according to a more intensive or less intensive surveillance 

regimen. Rectal cancer patients are also followed according to a more intensive or less intensive 

regimen; these arms are similar to the arms for colon cancer patients but focus more on local-

regional recurrence. The intensive regimen consist in a colonoscopy every year, a CT scan every 6 

months, blood exams and CEA every 4 months; the less intensive regimen consist of  a chest X-ray 

every year, a colonoscopy, CEA and abdominal US every 6 months. 1089 patients from 42 centers 

had been enrolled as of October 2004. There were 537 and 552 patients in the more and less 

intensive trial arms, respectively. The mean duration of follow up was 21 months as of October 

2004. Seventy-nine relapses, 37 deaths and 9 second primary cancers had been documented in the 

two more intensive follow up arms; 72 relapses, 27 deaths and 11 second primary cancers had been 
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observed in the less intensive arms as of October 2004. The trial is still ongoing and no other data is 

available until now [2]. 

 Treatment options for stage IV: the evidence based medicine guidelines suggests a surgical 

approach to stage IV single or limited and resectable lesions on melanoma patients.    

The possibility of resecting more then single lesions can be proposed when the surgical approach 

renders melanoma patients disease-free through a not particularly invasive surgical procedure. On 

the contrary, even if stage IV melanoma patients overall survival is related to the involved organ, 

this is usually characterized by a limited number of months and a surgical approach, if proposed, 

should not compromise the quality of life of these patients for a relatively long period. In fact such 

an approach would not be ethically acceptable if it would compromise a significative part of these 

patients life expectancy, even if aimed to  a complete disease debulking.   

 

 

Rationale 
 

The importance of this study proposal is characterised by the possibility of answering one important 

question: the best follow-up to be planned on the basis that if an early discover of distant metastases 

and consequently an early start of any form of treatment can improve the overall survival. On the 

contrary from the financial point of view one of the final results of such a study proposal could be 

that the NHS defines the correct instrumental exams that should be proposed to asymptomatic 

patients and not reimburse those Institutions that may propose eccessive and sophisticated exams 

without a specific clinical indication. 

The study proposal is to analyse the  role of an intensive radiological follow-up program (total body 

CT frequently repeated) versus a minimal follow-up program (chest x-ray and liver US every year) 

for 5 years on post operative patients on  Stage II b/c + Stage III + any primary staging with mitoses 

≥ 1 x mm2. 

The definition of the best follow up schedule to be proposed to melanoma patients presents various 

important aspects; some are specifically oriented to patients survival and quality of life, others 

present social sanitary relevance. If the follow-up schedule plays a role in the prognosis of 

melanoma patients it is worthwhile to demonstrate it, as all our efforts are dedicated to improve 

overall survival as primary endpoint of research. If an intensive follow up should not affect overall 

survival, the eventuality of early discovery of stage IV disease would only bring a definite 

worsening in the patients quality of life: in fact should a condition of metastatic disease be 

discovered some months earlier on the basis of a sophisticated diagnostic procedure, then, through a 
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less aggressive follow up schedule, and if this would not translate into a prognostic benefit, patients 

would simply experience a longer period of life of anti-tumoral treatments with the distressing 

knowledge of having a metastatic disease against which very little can be done.  Similarly from the 

social sanitary point of view, if an intensive follow up schedule is not going to improve overall 

survival, also the social costs of patients care can be reduced through the actualisation of a minimal 

follow up schedule. If, on the other hand, the results of the study would be in favour of an intensive 

follow up, this may demonstrate both that metastases can further metastasise and that an early 

surgical or medical approach is the best proposal for these patients.  

The intensive radiological follow-up program (total body CT frequently repeated) is theoretically  

planned to earlier discover distant metastasis and to improve overall survival. 

We know that by its nature, CT involves larger radiation doses than the more common, 

conventional x-ray imaging procedures.  

Patients included in a lesser intensive follow-up program may complain and raise anxiety for the 

fear of not doing the best they could be offered in terms of follow-up examinations. Time should be 

dedicated to explain the potential risk of an elevated amount of irradiation linked to CT scans. 

Specifically it has to be considered that the use of CT has increased rapidly, both in United States 

and elsewhere, notably in Japan; according to a survey conducted in 1996, the number of CT scans 

per 1 million population was 26 in the United States and 64 in Japan. It is estimated that more than 

62 million CT scans are currently obtained each year in the United States, as compared with about 3 

million in 1980. This sharp increase has been driven largely by advances in CT technology that 

make it extremely user-friendly, for both the patient and the physician. In the next years a large part 

of the projected increase in CT scanning may also come from new CT-based screening programs 

for asymptomatic patients. 

Various measures are used to describe the radiation dose delivered by CT scanning, the most 

relevant being absorbed dose, effective dose and CT dose index (or CTDI). The organ dose ( or the 

distribution of dose in the organ) will largely determine the level of risk to that organ from the 

radiation. The effective dose is used for dose distributions that are not homogenous (always the case 

with CT), and it provides only an approximate estimate of the true risk. For risk estimation, the 

organ dose is the preferred quantity.  

Organ doses from CT scanning are considerably larger then those from corresponding conventional 

radiography. For example, a conventional anterior-posterior abdominal x-ray examination results in 

a dose to the stomach of approximately 0.25 mGy, which is at least 50 times smaller than the 

corresponding stomach dose from an abdominal CT scan. 
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                            Typical organ radiation doses from various radiologic studies 

Study type            Relevant organ          Relevant organ dose*  

             (mGy or mSv) 

Dental radiography                    Brain                   0.005 

Posterior-anterior chest 

radiography 

                   Lung                    0.01 

Lateral chest radiography                    Lung                    0.15 

Screening mammography                    Breast                       3 

Adult abdominal CT                  Stomach                      10 

Barium enema                    Colon                      15 

Neonatal abdominal CT                  Stomach                      20 

*The radiation dose, a measure of ionizing energy absorbed per unit of mass, is expressed in grays 

(Gy) or milligrays (mGy); 1 Gy = 1 joule per kilogram. The radiation dose is often expressed as an 

equivalent dose in sieverts (Sv) or millisieverts (mSv). For x-ray radiation, which is the type used in 

CT scanners, 1 mSv = 1 mGy.  

 

                                                           

 

No large-scale epidemiologic studies of the cancer risks associated with CT scans have been 

reported. The widespread use of CT represents probably the single most important advance in 

diagnostic radiology. However, as compared with radiography, CT involves much higher doses of 

radiation, resulting in a marked increase in radiation exposure in the population. 

From an individual standpoint, when a CT scan is justified by medical need, the associated risk is 

small relative to the diagnostic information obtained. [5] 

When presenting the study design to patients we will explain them that the average dose of x-ray in 

a CT scan of the chest is about 400 times more than a chest x-ray but our goal is to verify whether  

trying to diagnose distant metastasis and early start of any form of treatment might be able to 

improve overall survival and for this reason the attention will be based on the fact that the risk 

associated with CT scans should be considered as lower than the risk to develop a distant metastasis 

of melanoma.  

On the contrary, so far, for patients who have had a melanoma, frequent clinical consultation and 

regular imaging studies are still common practice, despite a lack of evidence regarding their 
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influence on overall survival, disease free survival or quality of life [6], while receiving excessive 

diagnostic irradiation might determine iatrogenic consequences. 

The study of Meyers et al. is a retrospective report of 118 stage II and III melanoma patients who 

underwent regular structural imaging with a minimum follow-up of 2 years. Recurrence occurred in 

35 %, of which 43% were distant metastases. Only 7% of these patients were asymptomatic and had 

their recurrence detected by routine imaging. Another 26% were detected by routine clinical follow-

up, including medical history and physical examination [7]. 

The study of Morton et al. evaluated 108 patients with stage IIIA and stage IIIB melanoma who 

were prospectively enrolled in a monitoring schedule of 6-monthly chest X-ray (CXR) in addition 

to clinical follow-up. Metastases were found in 21% of the patients, which were detected in 48% by 

surveillance with CXR. This study confirms earlier results of retrospective studies: routine CXR 

does not seem to contribute to an improvement in survival of melanoma patients, nor it is cost 

effective [8]. The results of these two valuable studies underscore the limited value of routine 

imaging in the follow-up of melanoma patients [6]. 

It is important to recognise that prospective studies are required to determine which format will 

offer best care not only in terms of survival but also in quality of life.  

At present there is no international consensus on laboratory testing during the follow-up of 

melanoma patients. The clinical course of melanoma was correlated to elevated LDH and S-100B 

serum concentrations. The comparative analysis revealed that neither LDH nor S-100B were 

indicators of in-transit metastases, clinically apparent lymph nodes were rarely detected because of 

elevated S-100B or LDH only, and the S-100B assessment was superior to LDH in the 

identification of early distant metastasis. [9] 

Melanoma patients with lymph node metastases have to deal with diagnostic tests to exclude the 

presence of distant metastasis; results of the tests could have major implications for their prognosis 

and treatment. There are few studies concerning the patients’ psychological issues and perception of 

diagnostic tests. Patients experienced significantly more discomfort during the PET scan than 

during the CT. The overall experienced burden by patients is low and should therefore not interfere 

with primary choice for a diagnostic test based on accuracy, costs and percentage of patients 

upstaged. Attention should be paid in explaining the procedure and answering questions of the 

patients to reduce burden. [10] 
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Methods 
Patients that underwent to definitive surgery within 90 days before randomization, will be followed 

for 5 years by follow up arm; half of the patients will be followed up with a very simple schedule of 

tests, characterized by clinical examination in the OPD three times per year and chest X ray and 

liver US on an yearly basis. An US of the loco-regional nodes should be included to the OPD. The 

other half of patients, according to the stage, will be suggested to perform a more intense imaging, 

characterized by CT of the brain, chest, abdomen and pelvis with contrast medium + blood LDH 

and protein S100 alternated (every other control) with abdominal US and chest x-ray + OPD + 

lymph nodal basin US every 4 months for the first 3 years, then every 6 months for the stage II b/c; 

on the contrary for stage III the intensive arm is characterized by a total body CT scan (brain, chest, 

abdomen and pelvis) with contrast medium every 4 months + blood LDH and protein S100 + OPD 

and lymph nodal basin US every 4 months for the first 3 years, then every 6 months. The patients 

who progress to stage IV, will be followed to evaluate the OS.  

Progressive disease may be characterized by stage III recurrences or by development of distant 

metastatic spread. Stage III disease is usually characterized by either a lymphnodal recurrence or in 

transit metastases. A surgical approach is the treatment option generally proposed on nodes or on 

limited numbers of in transit metastasis, while different options from a limb perfusion to other 

medical approaches can be indicated in cases of multiple in transit metastasis. 

Stage IV disease represents a more complex scenario: since the CancerVax study demonstrated a 

40-45% in OS at 5 years after surgical resections even of brain metastases, this approach should be 

taken into consideration as the first option to be proposed. When not feasible, any medical proposal, 

within a clinical trial or as standard chemotherapy may be indicated. If a patient decides to stop the 

follow up schedule proposed or develops stage IV disease and decides to be treated or followed up 

in a different Institution, a consent to obtain telephonic/mail/ e-mail follow up information on 

patients status every 6 months will be asked.  

Patients progressing to stage III will be kept in the study unless they may decide otherwise. Should 

they be treated for the progressive disease in a different Institution (for example, only few 

Institution perform limb perfusions), they may continue the scheduled follow up program once the 

disease progressive event has been solved and the patient is back to a condition of disease free. 

Should a patient be in a condition of disease III persistence or decide to exit from the study at any 

stage during follow-up, he will be followed as described for stage IV patients. 

 



 19 

 

 
Main Endpoints: 
 

Primary: Overall Survival 

Secondary: Disease Free Survival, FU costs, Quality of Life (patients’ functioning in terms of 

anxiety, health related quality of life, cancer related post-traumatic stress symptoms and follow-up 

satisfaction),   Response to Treatment (physician choice) 

 

Stratification  Factors 

• Sex 

• Institution 

• II stage: II b/c (2-4 mm; > 4 mm) 

• III stage: III a/b/c 

• Mitoses:  < 1; 1-6; > 6 x mm2 

 

Financial Aspects         
 

The study should be planned with the National Health support: the absence of any scientifically 

determined guide-line virtually authorizes physicians to plan the most variable follow up schedule 

to melanoma patients from a very limited and symptoms based imaging, to the most sophisticated 

and frequent proposal of instrumental examinations. 

From the socio-economical point of view, this study will be able to define whether any form of 

sophisticated instrumental follow up schedule is necessary on high risk melanoma patients. 

The study costs are divided in two topics : 1) data management;  2) instrumental plus clinical 

From this point of view the proposal of a study where the costs to the NHS will be rationally 

planned should be strongly supported. The cost of the Data Management will be supported through 

the contributions from private companies or academic group releasing the NHS from the necessity 

to support any indirect costs linked to the requirements of conducting a prospective randomized 

study. 

On the contrary the participation to this study would widely reduce the costs to the NHS as half of 

the patients will require a simple instrumental follow up avoiding to propose the typical and 

expensive diagnostic follow up schedule based on CT, MRI and more recently PET or PET-CT 
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which frequently are indicated to melanoma patients on the basis of an individual and emotional 

approach. 

According to Meyers et al. it is important to evaluate the cost of performing routine cross-sectional 

imaging relative to benefit gained. In their data, by use of  Medicare allowable charges as a guide, 

they spent more than $ 100,000 to find one recurrence a brain metastasis detected on MRI that was 

not detected or suspected by other means. They were unable to perform a true cost analysis on the 

basis of their data because of the small number of positive tests, but these results are not 

encouraging from the perspective of cost [11]. 

The need for cost-benefit or cost-effectiveness analyses of medical interventions has become 

increasingly important as medical care technology has expanded and medical care expenditures 

have risen over the past 20 years. Difficulty in assessing realistic costs and benefits for many of the 

routine follow-up regimens for patients with various diseases states is compounded by the lack of 

outcomes data and clinical trial data. Randomized clinical trials cannot be conducted for every 

medical controversy encountered and clinicians are forced to make decisions under uncertainty 

[17]. The cost-effectiveness of guidelines to follow cancer patients after initial treatment is likely to 

be an issue of growing importance in an era of managed  care and medical cost-containment [17]. 

Follow-up instrumental examinations may represent an important and strategic issue both for 

clinicians and health care managers, the only possibility for a clear definition in terms of pro and 

contra being through the conduction of a prospective randomized study.  

 

 

 

Table of Costs 
Reimbursement of NHS in Regione Lombardia in Italy  

 

Imaging Reimbursement € 

CHEST X RAY 17.04 

CT Chest 161 

CT Abdomen 205 

CT Brain 156 

US Abdomen 76 

Clinical examination 22,51 

(Protein S100) + LDH 1,74 
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Inclusions Criteria 
 

1) Elegible patients must have the definitive surgery within 90 days before the randomization 

2) Eligible melanoma patients Stage II b/c, stage III 

3) Age > 18 and < 80 years. 

4) Absence of contraindications to CT scans with contrast medium. 

5) Any eventual adjuvant therapy trial will be admitted if the follow up schedule of this study would        

not interfere with the follow up planned in the adjuvant study.  

6) No evidence of residual disease and complete recovery from surgery. 

 

 
Exclusions Criteria 

 
- Renal insufficiency or any contraindication to perform CT scan with contrast medium. 

- Any malignancy within 5 years before with exclusion of epidermal G1 skin cancer or 

intraepithelial cervix cancer. 

- Surgery for primary or Stage III beyond 90 days  

- Stage IV disease 

- Stage III extra lymph nodal disease (i.e. in transit metastasis) 

 

 

 

Study Design  
• Stage II b/c 

Intensive: CT + blood LDH and protein S100 alternated with abdominal US and chest          

x-ray + OPD* + lymph nodal basin US every 4 months for the first 3 years then every 6   

months 

Minimal: chest X Ray and abdominal US once a year; OPD + lymph nodal basin US every 

4 months for the first 3 years then every 6 months 

• Stage III 

Intensive: CT + blood LDH and protein S100  + OPD + nodal basin US every 4 months for 

the first 3 years then every 6 months 
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Minimal: chest x ray, liver US every year, OPD + nodal basin US every 4 months for the         

first 3 years then every 6 months 

 

*OPD: out patients department clinical evaluation 

 

Follow up: differences in reimbursement for follow up arm 

 

ARM A*: CT Total Body 512 € 

ARM B*: Chest X Ray + US abdomen 93 €  

 

 

* both arms will require lymph nodal basin US on stage II patients + OPD  
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Power Analysis 
 

The main objective of this randomized phase III study is to evaluate the difference in overall 

survival between the two arms by melanoma stage. In these targeted patient populations the  

5-year survival rate is approximately 50% in stage III and 70% in stage II. The aim is to 

detect a hazard ratio of about 0.7 at a significant level of 0.05. A two-sided log rank test 
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with an overall sample size of 1332 patients (666 per arm) for stage II melanoma (that 

corresponds to a hazard ratio of 0.7) achieves 90% of power. For stage III melanoma we 

need an overall sample size of 1072 patients (536 per arm), which corresponds to a hazard 

ratio of 0.74. The total overall sample size of the study is: 2404 (1332+1072) patients.  

The proportion of patients lost during follow up was 5%. These results are based on the 

assumption that the hazard rates are proportional. 
 

Summary schema 

 

Stage II 
Power N N1 N2 S1 S2 Ratio Alpha Beta 
0.9003 1332 666 666 0.7000 0.7800 0.6966 0.0500 0.0997 
 
Event Report when Proportion Lost to Follow Up = 0.0500 
      Hazard Two-Sided 
Power E E1 E2 S1 S2 Ratio Alpha Beta 
0.9003 336 169 167 0.7000 0.7800 0.6966 0.0500 0.0997 
 

Stage III 

      Hazard Two-Sided 
Numeric Results with Proportion Lost to Follow Up = 0.0500 
      Hazard Two-Sided 
Power N N1 N2 S1 S2 Ratio Alpha Beta 
0.9002 1072 536 536 0.5000 0.6000 0.7370 0.0500 0.0998 
 
Event Report when Proportion Lost to Follow Up = 0.0500 
      Hazard Two-Sided 
Power E E1 E2 S1 S2 Ratio Alpha Beta 
0.9002 469 235 234 0.5000 0.6000 0.7370 0.0500 0.0998 
 
 

Numeric Results with Proportion Lost to Follow Up = 0.0500 

Report Definitions 

Power is the probability of rejecting a false null hypothesis. 

N is the combined sample size. 

N1 sample size in group 1. 

N2 sample size in group 2. 

E is the number of events required. 

E1 is the required number of events in group 1. 

E2 is the required number of events in group 2. 

S1 is the proportion surviving in group 1. 

S2 is the proportion surviving in group 2. 
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The Hazard Ratio is the ratio of hazard2 and hazard1. It is Log(S2)/Log(S1). 

Alpha is the probability of rejecting a true null hypothesis. 

Beta is the probability of accepting a false null hypothesis. 
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Flow Chart for stage II b/c       
 

                                                                                                                      

 

 

                         
 

 

 

 

Arm B minimal             
                                                                        First 3 years                                             Last 2  years 

 

 

 

 

 

 

 D  
≤ 90 

 
 

D  
0 

D 
1  
 

M  
4 

 

M  
8 

M 
12 

M 
16 

M 
20 

M 
24 

M 
28 

M  
32 

M  
36 

M  
42 

M  
48 

 

M  
54 

M  
60 

Definitive Surgery X                
Out patient evaluation  X  X X X X X X X X X X X X X 
Obtaining Informed 
Consent 

 X               

Randomization   X              
CT Total Body    X  X  X  X  X  X   
LDH exam + Protein 
S100 

   X  X  X  X  X  X   

Abdominal US and 
chest X-Ray 

    X  X  X  X  X  X  

Lymph nodal basin US     X  X  X  X  X  X  

 D  
≤ 90 

 
 

D  
0 

D 
1  
 

M  
4 

 

M  
8 

M 
12 

M 
16 

M 
20 

M 
24 

M 
28 

M  
32 

M  
36 

M  
42 

M  
48 

 

M  
54 

M  
60 

Definitive Surgery X                
Out patient evaluation  X  X X X X X X X X X X X X X 
Obtaining Informed 
Consent 

 X               

Randomization   X              
CT Total Body                 
LDH exam + Protein 
S100 

                

Abdominal US and 
chest X-Ray 

  X   X   X   X     

Lymph nodal basin US    X X X X X X X X X X X X X 

Arm A intensive                                              First 3 years                                             Last 2  years 
                                                                            



 27 

Flow Chart for stage III 
                                                                                     
                                                                                                     
                                                                                                                    
                                               
 
    

 

 

 

 
Arm B minimal                                     

 
                                                                                                                               
                                                                      First 3 years                                                Last 2 years                                   
 

 

 

 

 

 

 

 

 D  
≤ 90 

 
 

D  
0 

D 
1  
 

M  
4 

 

M  
8 

M 
12 

M 
16 

M 
20 

M 
24 

M 
28 

M  
32 

M  
36 

M  
42 

M  
48 

 

M  
54 

M  
60 

Definitive Surgery X                
Out patient evaluation  X  X X X X X X X X X X X X X 
Obtaining Informed 
Consent 

 X               

Randomization   X              
CT Total Body    X X X X X X X X X X X X X 
LDH exam + Protein 
S100 

   X X X X X X X X X X X X X 

Lymph nodal basin US    X X X X X X X X X X X X X 

 D  
≤ 90 

 
 

D  
0 

D 
1  
 

M  
4 

 

M  
8 

M 
12 

M 
16 

M 
20 

M 
24 

M 
28 

M  
32 

M  
36 

M  
42 

M  
48 

 

M  
54 

M  
60 

Definitive Surgery X                
Out patient evaluation  X  X X X X X X X X X X X X X 
Obtaining Informed 
Consent 

 X               

Randomization   X              
Chest X-Ray and  
liver US 

     X   X   X  X  X 

Lymph nodal basin US    X X X X X X X X X X X X X 

Arm A intensive                                                   First 3 years                                               Last 2 years                                   



 28 

 

References 

 

1- Immune response to postsurgical adjuvant active immunotherapy with Canvaxin polyvalent     

cancer vaccine: correlations with clinical course of patients with metastatic melanoma. 

Morton DL.  Dev Biol (Basel). 2004;116:209-17; discussion 229-36 

 

 

 

2- Colorectal cancer patient follow-up after surgery with curative intent. 

Journal of Clinical Oncology, 2005 ASCO Annual Meeting Proceedings. Vol 23, No. 16S, Part I of 

II (June 1 Supplement), 2005: 3695 

 

 

3- Treatments for metastatic melanoma: synthesis of evidence from randomized trials. 

Lui P, Cashin R, Machado M, Hemels M, Corey-Lisle PK, Einarson TR. 

Cancer Treat Rev. 2007 Dec;33(8):665-80. Epub 2007 Oct 4. Review. 

 

4- Interferon alpha as adjuvant postsurgical treatment of melanoma: a meta-analysis. 

Pirard D, Heenen M, Melot C, Vereecken P. 

Dermatology. 2004;208(1):43-8 

 

5- Computed tomography- An increasing source of radiation exposure 

       Brenner DJ, Hall EJ. 

       N Engl J Med 2007;357:2277-84. 

 

 

 

 



 29 

 

6- Follow-up of melanoma patients: the need for evidence-based protocols 

           Francken AB, Hoekstra HJ 

           Ann Surg Oncol   

 

7- Method of detection of initial recurrence of stage II/III cutaneous melanoma: analysis of utility of 

follow-up staging   

     Meyers MO, Yeh  JJ, Frank J,  Long P et al. 

     Ann Surg Oncol 2008. doi: 10.1245/s10434-008-0238-y 

 

 

8- The role of surveillance chest x-rays in the follow-up of high-risk melanoma patients   

    Morton RL, Craig JC, Thompson JF 

    Ann Surg Oncol 2008.doi: 10.1245/s10434-008-0207-5 

 

 

9- Prospective monitoring of adjuvant treatment in high-risk melanoma patients: lactate 

dehydrogenase and protein S-100B as indicators of relapse  

     Egberts F, Hitschler WN, Weichenthal M, Hauschild A 

     Melanoma Res 2009, 19:31-35 

 

 

10- Perception of burden experienced during diagnostic tests by melanoma patients with lymph 

node metastases 

     Bastiaannet E, Hoekstra-Weebers J, Francken AB et al. 

     Melanoma Res 2009, 19:36-41 

 

 

11- Method of detection of initial recurrence of stage II/III cutaneous melanoma : analysis of the 

utility of follow-up staging  

       Meyers MO, Yeh JJ, Frank J et al. 

       Ann Surg Oncol 2008 

 

 



 30 

 

 

12- Follow-up in patients with localised primary cutaneous melanoma 

      Francken AB, Bastiaannet E, Hoekstra HJ 

      Lancet Oncol 2005; 6:608-21 

 

13- Prospective evaluation of a follow-up schedule in cutaneous melanoma patients:      

recommendations for an effective follow-up strategy 

       Garbe C, Paul A, Kohler-Spath H, et al. 

       J Clin Oncol 2003; 21:520-29 

 

14- A comparison of dermatologists’, surgeons’ and general practitioners’ surgical managements of 

cutaneous melanoma    

       McKenna  DB, Marioni JC, Lee RJ, et al. 

       Br J Dermatol 2004; 151: 636-44 

 

 

15- The role of surveillance chest X-rays in the follow-up of high risk melanoma patients 

       Morton RL, Craig JC, Thompson JF 

       Ann Surg Oncol 2009; 16:571-577 

 

 

16- Early detection of asymptomatic pulmonary melanoma metastases by routine chest radiographs      

is not associated with improved survival 

        Tsao H, Feldman M, Fullerton JE et al. 

        Arch dermatol. 2004; 140:67-70   

 

 

17- Life-long screening of patients with intermediate-thickness cutaneous melanoma for 

asymptomatic pulmonary recurrences- a cost-effectiveness analisys 

      Mooney MM, Mettlin C, Michalek AM et al. 

      Cancer September 15, 1997/ volume 80 / number 6: 1052-64 

 



 31 

18- Follow-up recommendations for patients with American Joint Committee on cancer stage I-III 

malignant melanoma      

        Poo-Hwu WJ, Ariyan S, Lamb L et al. 

       Cancer 1999;86:2252–8. 
 
 
19- Sample Size Tables for Clinical Studies   

Machin, D., Campbell, M., Fayers, P., and Pinol, A. 1997.,  

2nd Edition. Blackwell Science. Malden, MA. 

 
 

        

List of participating centres and prevision of accrual: 

 

 

 


