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Introduction 



Background - mortality 



Background - prognosis 

Survival (%) 

Tumor 

Size (mm) 

1 year 5 years 10 years 

<1 99% 95-90 88-83 

1.0-2.0 99-98 87-77 79-64 

2.0-4.0 99-95 79-63 64-51 

<4.0 95-90 67-45 32-52 

Malignant melanoma localized to the skin 

i.e. no metastatic disease 



Background - prognosis 

In patients with regional lymph node  

involvement 35% die witin the first  

3 years after initial treatment  

 

Patients with metastasis to the brain or  

organs usually die within months. 

 

Melanoma may recur in up to 50% of  

melanoma survivors. The risk is greatest  

during the first years after diagnosis. 

 



Purpose of imaging 

The Astronomical clock/Orloj. Prague  



Purpose of imaging 

Prognostication of clinical  

node negative patients 

 

Further diagnosis in 

clinical node positive patients 

Occult disease in patients  

with late diagnosis 

Recurrence in survivers 

 

Surveillance/follow-up 

 



Purpose of imaging 

Sentinel node bipsy 

Prognostication of clinical  

node negative patients 

 

PET or PET/CT 

Further diagnosis in 

clinical node positive patients 

Occult disease in patients  

with late diagnosis 

Recurrence in survivers 

Surveillance/follow-up? 

 



 
Definition 

 

”Any lymph node 

receiving  

direct lymphatic 

drainage from a 

primary tumor site” 

 
Sentinel = keep guard 

What is sentinel node? 
Sentinel node (SN) 



 
 
Theory  

 

The SLN will most likely be the first 

affected by metastasis. 

 

Few biopsies help avoiding histologic 

sampling errors. 

 

Minimal invasive   
 

Sentinel node (SN) 



Clinical studies.  

N = 347 

Topping A et al BJPS 2004  

SLNB neg 

SLNB pos 

SLN as prognstic factor 



Fincher TR et al Amj J Surgery 2003 

Clinical studies.  SLN as prognstic factor 



Clinical studies.  

Fincher TR et al Amj J Surgery 2003 

SLN-status is a significant predictor of  
(local and systemic) recurrence 

SLN as prognstic factor 



How can sLN be detected? 

1. Epidermis 
2. Dermis 
 stratum papilare 
 stratum retikulare 
3. Subcutis 

Intradermal 

Subdermal 

Preoperative 

Lymphoscintigraphy 

 dynamic 

 static 

 

Peroperative 

Gammaprobe detection 

Blue dye 

Detection of SN 



Why scintigraphy? 

• To produce an accurate map of the pattern 
of lymphatic drainage from the primary 
tumor site in each patient 

 

• To find the number af SLN 

 

• To separate the first SLN from the other 
nodes 

 

• To guide biopsy (marking on the skin) 



Avoid contamination of the skin 

0,05 mL, 5 MBq 

99mTc-Nanocoll per depot 

Injected perilesional/peritumoral 

Detection of SN 



The tracer 

99mTc-Nanocoll 

Particle size 2.5 – 1000 nm 
 
Negative surface charge 
 
Opsonalization (C3, C4B, C5) 

Detection of SN 





Two separate lymphatic vessels 

reach 2 sentinel nodes 

 

1 in parotid region  

1 in right submandibular region.  

Multiple draining node fields 

are common in head and 

neck 

More than one SLN 

 

Patient at end of study. Sentinel node 

(SNs) are marked on skin with "X." 

Melanoma site on nose is indicated 

by thick arrow.  

Clinical example Drainage from head 



Sentinel node can be seen in left submandibular region (straight 
arrow). Another sentinel node can be seen in right midcervical area 
(level III) (curved arrow). Such contralateral drainage is not 
uncommon in head and neck.  

Drainage from head 



Two sentinel nodes in the right axilla.  
One second-tier node in the right axilla.  
Sentinel node in the right triangular 
intermuscular space (curved arrow) 

MM 

Locations of all skin 
sites draining to 
sentinel node in right or 
left triangular 
intermuscular space 

The triangular intermuscular space Drainage from the upper back 



Locations of the skin 
draining directly through 
body wall to sentinel nodes  
in paravertebral, paraaortic  
and retroperitoneal areas 

Lymphatic channels passed directly through 
body wall to sentinel node in retroperitoneal 
area (vertical arrow) and sentinel node in 
right para-aortic region (horizontal arrow).  

Paravertebral, paraaortic  
and retroperitoneal areas Drainage from the lower back 



Gamma probe 

Taget:Back ground 
   
•injected dose 
• elapsed time 
• type og probe 
  
• 10:1 
• 15:1 
• 20:1 
 
 
 
 

In 13% af the patients with lymphnode metastasis, the node 
involved with tumor has substantially less activity than the 
hottest node (McMasters KM et al J Clin Oncol 2001) 



When not to use SNB 

Clinical metastasis in  

regional node (node positive) 

 

Do US and FNA. 

 

If malignancy is confirmed,  

FDG-PET/CT is  

recommended before 

surgery 

 

http://www.ultrasoundcases.info/files/Jpg/lbox_40341-Afbeelding7.jpg


Strategy in staging 

 

 

 

 

 

 

 

 

 

 

74 studies,  

105.228 patients 

Meta-analysis 

Sensitivities, specificities 

PPV, NPV 

 

Staging & surveillance 

US is superior for lymph nodes 

PET/CT for distant metastases 



Primary staging  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3022618/figure/fig2/


Recurrence 

50% of patients treated for early stage melanoma 

 

 20% local - surgery 

 50% regional lymph nodes - surgery 

 30% distant sites (lungs) 

Metastasectomy in selected patients is  

associated with improved survival 

 

No evidence-based guidelines 

Clinical practice paterns vary widely.  

 



Strategy in recurrence 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3022618/figure/fig2/


Strategy in surveillance 



Clinical examples 

Case 1 



Clinical examples 

Case 1 



Case 2 

Clinical examples 



Clinical examples 

Case 3 



The diagnostic odds ratio: [(TP/FN)/(FP/TN)]. Its 

value ranges from zero to infinity, with a higher value 

indicating better discriminatory power. A value of 1.0 

is expected for tests with no difference detected 

between disease and non-disease groups  

Summary 



The results of this meta-analysis indicate that the anatomical site (regional node,  

M-stage) to be evaluated was more important than the clinical scenario  

(ie, staging or surveillance). 

 

For the assessments of lymph node metastasis, ultrasonography was superior to  

CT, PET, and PET-CT. PET-CT had the highest positive predictive value  

 

For the surveillance of distant metastasis; the higher number of false-positive results  

(ie, lower specificity) from PET-CT lead to the loss of precision. OBS! Old data. 

 

For patients at low risk of metastasis, the positive predictive value  

of PET-CT (ie, 33%, 95% CI = 9% to 61%) indicated that use of PET-CT is not  

warranted without additional clinical indications  

 

PET/CT is superior in high risk patients  

PET/CT is superior for the detection of distant metastasis 

Summary 



4,218 CXR in 1,235 patients (without  

recurrence). 88% (n = 3,722) showed no 

evidence of recurrence.  

Of CXR associated with recurrence, 7.7% 

(n = 38) of surveillance CXR were read as 

"abnormal."  

 

Overall, 99% (n = 4,180) of CXR were 

read as either "normal" or found to be 

falsely positive. 

 

0.9% (n = 38) of all CXR were TP. Among 

these 35 revealed widely disseminated 

disease (multiorgan or bilateral pulmonary 

metastases); 3 (0.07%) had isolated 

pulmonary metastases amenable to 

resection. Sensitivity and specificity for 

surveillance CXR in detecting initial 

recurrence were 7.7% and 96.5%, 

respectively  

Chest radiography (CXR) 



Ultraspecific tracers 

 
• Melanin biosynthesis 

• Metallopeptide        

  (melanocortin type 1  receptors)  

 

Future perspectives – translational research 

Initial experience in γ-emitting radioisotopes has gradually shifted  

to with positron-emitting isotopes due to the requirement of high sensitivity,  

especially if the completion of SNB is the focus 

 

http://www.bnl.gov/bnlweb/pubaf/pr/photos/2011/03/RatCAP_Revised_Sketch-HR.jpg


Future perspectives – translational research 

Introduction and aim: 

18F-MEL050, a melanoma PET probe  

with high specificity and avidity  

for melanin. 

The imaging potential was examined 

using small-animal PET in a model of  

murine malignant melanoma.  

JMN 2011;52:115-22 



Future perspectives 

Foot-surface tumor 

Pobliteal node 

(PLN) 

Mean %ID/g Mean percentage injected dose per gram 

measured by well counting 

The authors implanted in the mouse dorsal foot  

metastatic melanoma cells with a propensity to metastasize  

in the popliteal lymph node (PLN).  

After PLN metastasis developed, 18F-MEL050  

was injected either perilesionally or intravenously with  

a dose that was 15-fold higher in the systemic than in the 

local route.  

 



Future perspectives 

Mean %ID/g  

Mean percentage injected dose per gram 

measured by well counting 

Superior melanoma-specific tracer accumulation in metastatic  

PLNs when the local route was used, with sensitivities of 100%  

and 60% and node-to-background ratios of 48 and 6.8 for  

local and systemic administrations, respectively. 

 

Both injection routes were able to detect lung metastases  

commonly seen in this tumor model.  
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