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CONCLUSIONS AND FUTURE PERSPECTIVES

Senti nel node biopsy has become an att racti ve and widely applied method for nodal staging of 

mainly pati ents with melanoma or breast cancer. Nowadays, the procedure is also uti lized for 

staging of pati ents with other malignancies, even in complex areas such as the head and neck 

or the pelvis. Identi fi cati on of all senti nel nodes, including those in complex areas, has become 

a prerequisite to achieve accurate staging.

SPECT/CT

SPECT/CT combines single photon emission computed tomography with CT and is a more 

sensiti ve technique than conventi onal lymphoscinti graphy, because it corrects for ti ssue 

att enuati on and scatt er. With this multi modal technique, the locati on of a senti nel node can be 

visualised in its anatomic habitat. SPECT/CT leads to improved preoperati ve visualisati on and 

localizati on of senti nel nodes. Sequenti al conventi onal images visualise the dynamic process 

of lymphati c drainage and remain useful to disti nguish senti nel nodes from secondary nodes. 

 SPECT/CT is recommended when lymphati c drainage is expected towards complex areas, 

such as the head & neck, the pelvis or the retroperitoneal region. As SPECT/CT shows the exact 

locati on of the nodes in relati on to anatomic structures (e.g. muscles, large vessels, ligaments), 

it will ameliorate intra-operati ve tracing of these nodes. SPECT/CT detects more senti nel nodes 

than conventi onal imaging and can also disti nguish nodal uptake from skin contaminati on. 

This technique can furthermore detect senti nel nodes when no node is seen on conventi onal 

planar images. Especially nodes near the injecti on site are more clearly depicted with SPECT/

CT.

 Over the coming years, the use of SPECT/CT might become the routi ne procedure for 

pati ents with planar images that are diffi  cult to interpret. The major challenge remains to 

opti mize intra-operati ve visualisati on of senti nel nodes.

INTRA OPERATIVE IMAGING

Intra-operati ve radioguided senti nel node detecti on is currently based on the use of a gamma 

ray detecti on probe. Adding real-ti me imaging can opti mize detecti on and localizati on of 

senti nel nodes in complex areas. Intra-operati ve visualisati on of senti nel nodes with a portable 

gamma camera is feasible for head and neck senti nel nodes, pelvic senti nel nodes and para-
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aorti c senti nel nodes. In the head and neck area, senti nel nodes near the injecti on area can 

also be visualised.

 The use of an additi onal radioacti ve source (e.g. 125I) enables simultaneous display of 

the 99mTechneti um within the senti nel nodes and a pointer with the additi onal source. The 

source att ached to a laparoscopic instrument can be visualised on the screen and can guide 

the urologist to the exact locati on of senti nel nodes in the pelvic and para-aorti c area. 

 The portable gamma camera indicates the completeness of the senti nel lymphadenectomy 

when no radioacti vity remains aft er removal of the node(s). Detecti on of post-excision 

radioacti vity may lead to detecti on of more senti nel nodes.

 In the future, the development of a gamma camera with a multi -planar detecti on system 

(e.g. two heads) might add real-ti me informati on about the depth of the senti nel node. A 

system that is able to integrate preoperati ve SPECT/CT images with intra-operati ve gamma 

guidance could provide the possibility of intra-operati ve three-dimensional navigati on.

SENTINEL NODE VISUALISATION & DRAINAGE PATTERNS

Successful senti nel node detecti on depends on the amount of tracer migrati ng to and being 

captured within the nodes. In previous studies, radiotracer uptake in the senti nel nodes has 

mainly been opti mized by changing the injected dose, the volume and the colloid parti cle size. 

Adjustment of the parti cle concentrati on of the radiotracer led to signifi cant improvement of 

senti nel node visualisati on in our group of prostate cancer pati ents. Protocols for radiotracer 

labelling can be further opti mised in order to improve lymphati c mapping of prostate cancer 

and other malignancies with drainage to deep situated nodes.

 Patent blue is frequently used intra-operati vely as an additi onal tracer to identi fy direct 

draining lymphati c channels and nodes by their blue colour. This has been succesful in expected 

nodal draining basins, but senti nel nodes in abberant locati ons (e.g. internal mammary chain 

in breast cancer) are frequently not stained blue. The latt er is also oft en the case for senti nel 

nodes in the head and neck region. Alternati ves to patent blue might improve the direct intra-

operati ve localizati on of senti nel nodes in the neck. The use of a dual-tracer that contains both 

a radionuclide and a fl uorescent dye may be such an alternati ve. Aft er a single injecti on, a 

senti nel node could then be localized based on the auditory signal of the gamma ray detecti on 

probe and the visual signal that the fl uorescence provides. Development of specifi c and 

sensiti ve tumour-targeted tracers could theoreti cally lead to excision of the tumour-positi ve 
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nodes only. This is practi cally impossible though, because of the microscopic tumour deposits 

within the senti nel nodes.

 Previously administered surgical and/or radiotherapeuti cal treatment might infl uence 

lymphati c fl ow and thus aff ect the results of lymphati c mapping. Lymphati c mapping of 

recurrent prostate cancer aft er previous local treatment appears feasible, although senti nel 

nodes are more frequently found in an aberrant locati on. Therefore, the sensiti vity and 

therapeuti c value of lymphati c mapping in pati ents with recurrent prostate cancer have to be 

established in future studies.

 Lymphati c drainage from kidney tumours is unpredictable and the therapeuti c benefi t 

and extent of lymph node dissecti on are controversial. Senti nel node identi fi cati on using 

preoperati ve and intra-operati ve imaging to locate and sample the senti nel node in renal cell 

carcinoma is feasible. Senti nel node biopsy may clarify patt erns of lymphati c drainage and the 

extent of lymphati c spread, which may have diagnosti c and therapeuti c implicati ons. 

 The concept of senti nel node biopsy in pati ents with multi focal or multi centric breast 

cancer is currently being validated. Intratumoural injecti on of the radiopharmaceuti cal in 

each tumour results in detecti on of additi onal senti nel nodes compared to an intratumoural 

injecti on of the radiopharmaceuti cal in the largest tumour only. With this method, lymphati c 

drainage of each tumour can be established separately, which result in more reliable staging.

 Senti nel node biopsy is an att racti ve minimally invasive method for nodal staging in several 

malignancies. While its role is well defi ned in some tumours, the procedure has potenti al in 

others and needs to be introduced and explored to determine its value. As experience with 

lymphati c mapping is growing, new technologies become available and new indicati ons for 

senti nel node biopsy will arise.




