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Summary and conclusions
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Summary and conclusions

The incidence of melanoma is rising worldwide.1 Due to the unpredictability and erratic dissemination 

of melanomas, its management is challenging. It is currently almost impossible to cure distant dis-

seminated melanoma patients, although new therapies , including immunotherapy and  drug targeted 

therapies, offer hope for the future.2-4 Consequently, accurate staging is extremely important for clini-

cal decision making to identify those patients that need surgical, systemic and/or radiation treatment 

while avoiding potentially harmful therapies that does not improve the patients survival or quality of 

life. The present chapter discusses the different leads generated by this thesis to improve accuracy on 

staging melanoma patients and therefore improve treatment outcome.

Pathology of melanoma

Early detection, accurate diagnosis and appropriate treatment of primary melanoma when it is at 

an early clinical stage are crucial for melanoma disease control. An accurate melanoma histopathol-

ogy report that documents important pathologic features is essential for accurate staging, predicting 

prognosis and guiding the next stages of the patient’s management. Chapter 2 revealed that reproduc-

ibility of important, T-classification, pathologic features is excellent and is improved in the last ten 

years. Furthermore, the completeness of pathology reports for important pathologic features has also 

improved in recent years, especially for pathologists outside a specialist melanoma treatment center. 

This is probably due to the more frequent utilization of structured pathology reports. Chapter 2 and 

12 show an example of a structured pathology report.

Although reproducibility of pathologic features has improved, still many pathologists disagree on 

the histopathologic diagnosis/staging of melanoma. Chapter 3 showed that diagnosis, T-stage, and 

therefore management recommendations for surgical excision margins/sentinel lymph node biopsy, 

often change following pathology review by a pathologist at a specialist melanoma treatment center. 

In addition, after review completeness of the pathology report increases significantly. Therefore pa-

thology review should be considered for all patients attending specialist melanoma treatment centers.

Chapter 2 showed that documentation for most important pathologic features is excellent. However, 

the documentation of microsatellites is poor, especially in pathology reports from outside a specialist 

melanoma treatment center. This is disappointing since Chapter 4 showed that the presence of mic-

rosatellites is an important prognostic factor. The 5-year survival declines from 67.4% to 42.8% when 

microsatellites are present around the primary tumor. Furthermore, microsatellites are associated 

with locoregional recurrences and sentinel lymph node positivity. 

Sentinel lymph node biopsy

The status of the sentinel lymph node is the most important predictor of prognosis and tumor 

recurrence for early melanoma and a sentinel lymph node biopsy is a widely accepted diagnostic 

procedure. This procedure is currently most often performed using a combination of blue dye and ra-

diotracer in order to guide the surgeon to the sentinel lymph nodes. However, this procedure can also 
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be performed using solely blue dye, solely radiocolloid, indocyanine green, and indocyanine green and 

radiocolloid combined. Chapter 5 showed that in breast carcinoma/melanoma patients sentinel lymph 

node identification rates are high for all these techniques.  Furthermore, the false negative rates for all 

these techniques are low. However, the identification rate for sentinel lymph node biopsy using solely 

radiocolloid or radiocolloid combined with blue dye was found to be significantly higher compared to 

using solely blue dye. Furthermore, in the present era, the addition of blue dye to radiotracers does 

not increase the sentinel lymph node identification rate. Taken together with the side effects of blue 

dye, we advise surgeons, experienced with the radiocolloid sentinel lymph node biopsy technique, 

working in hospitals in the Netherlands to perform sentinel lymph node biopsy using solely radiocol-

loid. In the Netherlands radiotracers are, although expensive, available in most hospitals. However, in 

developing countries availability of radiotracers are limited. Therefore lymphatic mapping using solely 

blue dye should be encouraged in hospitals where radiotracers are not available, since the identifica-

tion rate for using solely blue dye is acceptable. 

Finally, performing a sentinel node biopsy using indocyanine green as a fluorescent dye seems a 

promising technique for the near future.

Treatment of melanoma patients with lymph node metastases

Melanoma patients with regional metastases detected by sentinel lymph node biopsy are in general 

treated with a Completion Lymph Node Dissection (CLND) or monitored with ultrasound in the Multi-

center Selective Lymphadenectomy Trial II (MSLT-II).5 Patients with clinical disease are first staged using 

FDG-PET/CT (Fluorodeoxyglucose Positron Emission Tomography/Computed Tomography), when no 

metastatic disease is encountered these patients are treated by a so called Therapeutic Lymph Node 

Dissection (TLND) with or without adjuvant systemic and/or radiation therapy.6,7 Melanoma patients 

with lymph node metastases in the groin mostly have superficial (inguinal) metastases, however, 

Chapter 6 showed that deep (iliac or obturator) groin metastases are also fairly common, even in 

sentinel lymph node positive patients. The presence of metastases in the deep lymph nodes is an 

important prognostic marker, as they tremendously affect prognosis, particularly in sentinel lymph 

node positive patients. The poor prognosis of deep lymph node metastases could be an indication for 

the use of adjuvant systemic and/ or radiation therapy. As explained in Chapter 7, new systemic drugs, 

including BRAF and MEK inhibitors might be beneficial as adjuvant systemic treatment in melanoma 

patients with only lymph node metastases. The combination of BRAF and MEK inhibitors in stage IV 

melanoma patients has already shown promising results, although the durability of the drug effect 

was limited.3 In stage III patients this combination of drugs might induce longer efficacy as tumor 

load is low compared to stage IV patients, especially when lymph node dissection has already been 

performed. The value of the combination of BRAF and MEK inhibitors in stage III melanoma patients is 

currently tested in a placebo-controlled trial, the COMBI-AD trial.8
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Summary and conclusions

Imaging in melanoma patients

Accurate staging is extremely important for clinical decision making to identify those patients who may 

benefit from surgery, while avoiding unnecessary, potentially harmful surgery that does not improve 

survival. Furthermore, accurate staging is important to properly select patients for trials and patient 

counseling on prognosis. Imaging with computed tomography (CT), magnetic resonance imaging (MRI) 

and especially molecular imaging play an important role in staging of melanoma patients. Chapter 8  

discussed the value of these imaging modalities, with particular emphasis on nuclear imaging. 

Sentinel lymph nodes are currently detected with the use of sentinel lymph node biopsy; this proce-

dure is assisted by preoperative lymphoscintigraphy with 99mTechnetium as a radiotracer for localizing 

sentinel lymph nodes. For the detection of distant metastases a FDG-PET /CT is mostly used. This 

radiopharmaceutical is very effective for localizing melanoma cells, as these are typically FDG-avid. 

However, uptake of FDG is also seen in inflammation, infection, and is also taken up by muscles and 

the central nervous system. Furthermore, FDG-PET sensitivity is lower in detecting melanoma foci in 

lung, liver and brain. New radiopharmaceuticals specific for melanomas, including [18F]ICF01006, may 

offer better capacity for further PET diagnostics.

In stage I and II, and microscopic stage III patients FDG-PET/CT has no additional value. However, Chap-

ter 9 revealed that for patients with palpable, cytologically proven lymph node metastases with no 

suspicion for lung metastases on X-ray, FDG-PET/CT does have additional value in treatment planning. 

With FDG-PET/CT added to the diagnostic work-up, clinical stage III patients can be subdivided into 

more accurate prognostic groups. The main importance of the improved taxonomy of these patients 

is that every patient will get a so-called patient-tailored treatment according to their stage of disease. 

Also, for stage IV melanoma patients FDG-PET/CT may be of importance to localize the distant me-

tastases if surgical treatment is considered. FDG-PET/CT staged IV melanoma patients should also be 

evaluated with MRI of the brain because the likelihood of detecting additional asymptomatic lesions is 

high (12%) and management of stage IV patients can change due to the detection of brain metastases 

in these patients. 

In conclusion, melanoma remains a tumor with ‘unpredictable behavior’, which makes its staging and 

management challenging. However, this thesis generated different leads that contribute to improving 

the accuracy of staging in patients with primary and metastatic melanoma. Through the improvement 

of staging accuracy and therefore the improved understanding of the biological behavior, melanomas 

are becoming more ‘predictable’. Due to the accurate staging patients will be informed about their 

prognosis more accurately and medical multidisciplinary teams will be able to treat melanoma pa-

tients with more suitable, patient-tailored, therapies.
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