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Lymph node status is a major 
prognostic factor in renal cancer 
after radical nephrectomy. However, 
currently most accurate diagnostic tool 
for lymph node invasion, lymph node 
dissection (LND), does not routinely 
belong to the surgical management 
of renal cancer. This is due to its 
lack of evidence of therapeutic 
efficacy (1). Cross-sectional imaging 
to detect occult lymph node 
metastases in patients with clinically 
node-negative disease (cN0) 
cannot replace LND as it has a low 
diagnostic sensitivity and specificity. 
Yet, new promising therapeutic 
options with immunotherapy have 

re-introduced interest in LND 
for prognostic purposes. As a 
consequence, knowledge gaps in 
lymphatic drainage in renal tumours 
have encouraged the exploration 
of sentinel node (SN) imaging with 
SPECT/CT and SN biopsy, which 
combines anatomical information of 
the first draining lymphatic nodes with 
histopathologic examination.

In our thesis, we assessed anatomical 
lymphatic drainage in renal tumours. 
We conducted a phase II prospective 
single-arm study to investigate the 
distribution of SNs from renal tumours 
on SPECT/CT imaging (2). Patients 
with cT1-3 (<10 cm) cN0M0 renal 
tumours of any subtype were enrolled. 
After intra-tumoural ultrasound 
guided injection of 0.4 ml [99mTc]Tc-
nanocolloid, preoperative imaging 
of SNs with lymphoscintigraphy and 
SPECT/CT was performed. SN and 
locoregional non-SNs were resected 
using a gamma probe in combination 
with a mobile gamma camera. The 
primary study endpoint was location 
of SNs outside the locoregional 
retroperitoneal templates (LRT) on 
SPECT/CT imaging. It revealed high 
individual variability in the location of 
the SNs. The majority of the patients 
(26 of 40 [65%]) had drainage 
exclusively into the retroperitoneal 
local lymph node basins, which are 
commonly included in extended LND 
templates, however 14 (35%) of the 
patients had additional draining lymph 
nodes outside the retroperitoneum 
involving also supradiaphragmatic 
lymph nodes (8 patients [20%]). The 
tumours on the right side drained 
predominantly into interaortocaval 
and retrocaval SNs and on the 

left side the drainage was mainly 
into paraaortic SNs. Simultaneous 
drainage on the right side included 
interaortocaval, retrocaval, left 
preaortic or paraaortic and left 
supraclavicular lymph nodes, whereas 
drainage to the paracaval, precaval 
and hilar region was rare. On the left 
side simultaneous drainage was into 
hilar, mediastinal, left supraclavicular, 
retrocrural, left common iliac, renal 
fossa and interaortocaval SNs and 
direct hilar drainage was also rare 
(figure 1).

We also analysed reasons for the 
relatively high rate of non-visualisation 
with scintigraphy and SPECT/CT in 
renal tumours (3). Visualisation rate 
on imaging was 63% and the only 
factor which was associated with 
non-visualisation statistically was 
older age. Regarding the technique, 
the majority of SNs were visualised 
2-4 h after tracer injection. Both the 
trunk as well as thoracic area should 
be imaged with planar scintigraphy 
in combination with SPECT /CT 
because 20% patients had the 
first draining lymph nodes in the 
supradiaphragmatic area. The dosage 
of 225 MBq [99mTc]Tc-nanocolloid, 
according to depot activity, was 
optimal. Due to the limitations in our 
study which include post hoc analysis, 
a low number of patients as well 
as mainly low risk patients with low 
incidence of lymph node metastatic 
disease, the cause of non-visualisation 
remains uncertain.

We also evaluated the topographic 
distribution of early single-or 
oligometastatic lymph nodes in renal 
cancer and aimed to compare whether 
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these sites correspond to anatomical 
sites of SNs on imaging (4). We found 
that single site oligometastases are 
predominantly located in the right 
side in the hilar, paracaval, retrocaval 
and interaortocaval areas and in the 
left side in the paraaortal region. 

These areas follow the pattern of SN 
study. However, the study is biased 
with its retrospective nature and not 
standardised LND template.

In addition, we investigated morbidity 
of SN biopsy procedure combined 

with lymph node dissection and 
(partial) nephrectomy (5). Overall 
postoperative adverse events rate 
was 16.4%, Clavien Dindo grade 
1-2 and 3a represented 9.6% and 
6.8% respectively. There were no 
differences between complications 
and applied surgical modality. Overall, 
the SN procedure in renal cancer is 
safe in open as well as in mini-invasive 
surgery. However, the analysis is 
biased by lacking comparative group 
and also by its post hoc nature.
Finally, we evaluated the oncological 
outcome of SN biopsy with LND in 
renal cancer (6). We found that the 
rate of occult lymph node metastases 
is very rare (two patients out of 66, 
3%). However, these patients had 
excellent disease-free survival (DFS) 
of 57 and 72 months with a median 
follow-up of 57 months (IQR 18-72 
months). Recurrence of the disease 
was detected in ten patients (15% 
[95% CI 7-26%]), whereas 4 (6% 
[95% CI 2.3-14.5%]) died of the 
disease. There was association with 
metachronous metastases and tumour 
size, pT stage, Leibovich score and 
interaortocaval sentinel lymph node 
location. Five out of six patients with 
at least one interaortocaval lymph 
node drainage on imaging developed 
thoracic metastases which would be 
suggestive to interaortocaval direct 
drainage through the thoracic duct 
into the lungs without draining into the 
mediastinal lymph nodes in between. 
Long disease-free survival should be 
interpreted cautiously given the low 
number of patients.

In the future, ideally imaging will 
replace LND as a prognosticator as 
non-invasive method. Nevertheless, 
SNs being the first nodes to receive 
lymphatic drainage from a primary 
tumour and the preferential site 
of initial tumour metastases, are 
intensively exposed to the bioactive 
products of tumour cells and other 
associated cells. This makes them 
ideal for studies of the factors 

Figure 1. A) Distribution of 29 SNs from 18 right kidney tumours at SPECT/CT. 
Green, SNs located ventrally to blood vessels, yellow SNs dorsally located. B)  
Distribution of 34 SN from 22 left kidney tumours. Green, SN located ventrally 
to blood vessels, yellow SN dorsally located (Images printed with permission of 
A.D.A.M. Images).

Figure 2. A) Axial reconstruction of fused SPECT/CT image showing a mediastinal 
sentinel node (SN) (blue arrow). B) The corresponding lymph node on CT (blue 
arrow). C) 3D volume rendering of the fused SPECT and low dose CT showing 
SNs with a green line crossing the mediastinal SN.
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that determine selective tissue 
susceptibility to metastases. Therefore, 
a trial studying immunogenic 
changes in SN in renal cancer 
could give new insights on renal 
cancer immunogenicity and guide 
therapeutic development.
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