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Evaluation of the requirement of an integrated roadmap for identification of lesions in

unknown locations using fluorescence-guided surgery in prostate cancer patients.
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ABSTRACT

Rationale: Lymphatic tracers can help visualize the lymphatic drainage patterns and sentinel
nodes of individual prostate cancer patients. To determine the role of nuclear medicine in surgical
guidance, in particular the positional guidance of a SPECT/CT-based 3D imaging roadmap, in this
process we studied to which extend fluorescence-guidance underestimated the number of target

lesions.

Methods: SPECT/CT imaging was performed after intraprostatic tracer administration of either
ICG-**"Tc-nanocolloid (hybrid tracer group) or °™Tc-nanocolloid to create a roadmap that
depicted all sentinel nodes (SNs). Patients who received *™Tc-nanocolloid were injected with
“free” ICG immediately prior to surgery (“free” ICG group). Before unblinding, fluorescence-
guidance was used for intraoperative SN identification. This was followed by extended pelvic
lymph node dissection (ePLND). Following unblinding of the SPECT/CT images, the number of
missed SN’s were recorded and their resection was pursued when there was no risk of

intraoperative complications.

Results: Preoperative SPECT/CT revealed no differences in the SN identification rate between ICG-
PmTc-nanocolloid and *™Tc-nanocolloid. However, fluorescence-guidance only allowed
intraoperative removal of all SNs in 40% of patients in the hybrid tracer group and in 20% of
patients in the “free” ICG group. Overall, 75.9% of the intraoperatively resected SNs in the hybrid
tracer group and 51.8% of the SNs in the “free” ICG group were removed solely under
fluorescence-guidance. During ePLND 22 additional SNs were resected (7 in the hybrid tracer
group and 15 in the “free” ICG group). After unblinding 18 remaining SNs were identified (6 in the

hybrid group and 12 in the “free” ICG group). In the “free” ICG group, ex vivo evaluation of the



excised specimens revealed that 14 SNs removed under ePLND or after unblinding contained

radioactivity but no fluorescence.

Conclusions: The preoperative imaging roadmap provided by SPECT/CT enhanced the detection
of prostate SNs in more ectopic locations in 17 of the 25 patients and the hybrid tracer ICG->*"Tc-
nanocolloid was shown to outperform “free” ICG. Overall, fluorescence-guided pelvic nodal

surgery underestimated the number of SNs in 60-80% of patients.



INTRODUCTION

In radioguided surgery, preoperative imaging findings support lesion identification during the
intervention. The value that preoperative imaging provides is underlined by the impact that three
dimensional (3D) imaging road-maps have had on known radioguidance procedures such as SN
resections (SPECT/CT based identification of aberrant tracer uptake) and PSMA-expression
targeted resections (PET/CT and SPECT/CT based target definition)(1-3). The value of knowing
were lesions are located during surgical procedures in relation to the patient’s anatomical context
is especially eminent when resections are performed in complex anatomies (e.g. the pelvic area).

The success of radioguidance during surgical procedures, fuelled by calls for radioactivity-
free alternatives, has sparked the revival of fluorescence-guided surgery (4). For instance, the
near infra-red (NIR) fluorescent dye Indocyanine green (ICG) has been applied for fluorescence-
based lymphangiography in prostate cancer patients (5,6). The clinical growth of fluorescence-
guided surgery has been further accommodated by the commercial availability of near-infrared
fluorescence cameras that depict fluorescence images in anatomical context (7,8). Unfortunately,
fundamental photophysical limitations such as the tissue attenuation of light limit the use of
intraoperative fluorescence-guidance to superficial lesion locations (< 1.0 cm) e.g. surgically
exposed tissues (9,10). In patients were lesion locations are not accurately defined, this could
possibly result in underestimation of the number of lesions.

In an attempt to combine the strengths of radio-and fluorescence- guidance and to
overcome the above mentioned limitation of light attenuation, in prostate cancer patients “free”
ICG has been used in combination with radioguidance (pre-operative imaging e.g. SPECT/CT and

intraoperative gamma tracing) provided by traditional nanocolloids (e.g. *°™Tc-nanocolloid) (11).



Limiting in using such a cocktail of tracers is that the individual tracers have different
pharmacokinetic properties (12), which can yield a mismatch in radioactive and fluorescence
findings (13). To prevent such a mismatch and to provide fully integrated radio- and fluorescence-
guidance towards the identical lesions, bimodal, or rather hybrid, tracers such as ICG-"Tc-
nanocolloid have been introduced (2,14,15).

The clinical use of ICG-**™Tc-nanocolloid has in the past allowed us to study the
concentration-dependent detection sensitivity of the individual modalities (14), but can also be
used to determine to which extend fluorescence-guidance underestimates the number of target
lesions in a patient. This effect was studied in a blinded randomized controlled trial wherein
prostate cancer patients either received ICG-**"Tc-nanocolloid or *™Tc-nanocolloid and “free”
ICG prior to robot assisted SN biopsy and ePLND. SN resection and ePLND were initially performed
under fluorescence-guidance alone and the SNs identified on SPECT/CT became available after
unblinding. Comparing the outcome of intraoperative fluorescence imaging, ePLND and SPECT/CT
guided resections provided insight in the reliability of relying on fluorescence-guidance during

surgery.

MATERIALS AND METHODS

Patients

25 patients with histopathologically proven PCa, scheduled for a robot-assisted radical
prostatectomy, clinically NOMO on preoperative imaging, and a risk of nodal metastases of >5%
according to the Briganti nomogram were included (16). Patients participating in a clinical trial

comparing two methods of multimodal sentinel node tracing were asked to participate in the sub



study on the value of preoperative SPECT/CT (M13PSN). Patients were randomly allocated to
receive either a preoperative injection into the prostate with the hybrid tracer, ICG->°™Tc-
nanocolloid (hybrid tracer group; 15 patients) or a preoperative injection with *™Tc-nanocolloid
followed by an intraoperative injection of “free” ICG (further noted as “free” ICG group; 10
patients). Exclusion criteria were a history of iodine allergy, hyperthyroid or thyroidal adenoma,
kidney insufficiency, surgical inaccessibility or incorrect implementation of the procedure.

All procedures performed in this study were in accordance with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards and after approval was
obtained by the local ethics committee of The Netherlands Cancer Institute - Antoni van
Leeuwenhoek Hospital (NL46580.031.13). Written informed consent was obtained from all

patients prior to inclusion in this study.

Tracer administration and preoperative imaging

The radioisotopes (500 pug human serum albumin in 2ml) were injected either as hybrid tracer
(ICG->*"Tc-nanocolloid) or as monomodal tracer (*®*™Tc-nanocolloid) with a second injection of
free ICG into the prostate minutes before the lymph node dissection. ICG-**™Tc-nanocolloid
contained 0,25 mg ICG (total volume), while a “free” ICG injection meant 5 mg of ICG was
administered (20-fold more) to the patient also constituting a two-fold increase in injected
volume (4ml total). No difference in the amount of radioactivity used could be detected between
both groups (administered dose of 205.1 + 17.4 MBq and 207.0 + 15.3 MBq, respectively,

p=0.793).



Following radiotracer administration, lymphatic mapping including SPECT/CT was
performed as previously described (15,17). Based on the reproducibility in the lymphatic drainage
of #MTc-nanocolloid and ICG-*"Tc-nanocolloid (17), in both groups SNs identified on SPECT/CT
were considered to be the golden standard.

Patients In the “free” ICG group received an additional four transrectal intraprostatic

injections of ICG at five-ten minutes prior to initiating the procedure, while under full anesthesia.

Surgical procedure

Approximately four hours after the preoperative injection of the hybrid or radioactive tracers,
patients were transferred to the operation room. All procedures were performed by two
experienced robotic surgeons using a da Vinci Si surgical system (Intuitive surgical, Sunnyvale, CA,
US). Initially, the operating surgeon was blinded for the SPECT/CT imaging data and pursued the
SNs intraoperatively with near-infrared (NIR) fluorescence imaging only. This was done using the
ICG-tuned Firefly camera integrated in the da Vinci Si surgical system. Fluorescence-based SN
resection was followed by resection of the extended pelvic lymph node template (ePLND)
(obturator fossa, external iliac vessels, both up to the ureter-vessel crossing on both sides). To
identify °®™Tc and ICG containing nodes ex vivo, additional measurements were performed on the
surgical specimens using a modified Photodynamic Eye (PDE-mod) NIR fluorescence camera
system (Hamamatsu Photonics, Japan (7)) and gamma probe (Neoprobe, Johnson & Johnson
Medical, Hamburg, Germany). SNs removed in the ePLND template but not primarily detected by
fluorescence-guidance intraoperatively were labelled SN when containing an ex vivo gamma

signal above background.



Subsequently the surgeon was unblinded for the preoperative SPECT/CT images. These
images were then consulted to confirm removal of all SNs under fluorescence-guidance and or
during ePLND. SNs that were missed were pursued based on the positional guidance of SPECT/CT.
In vivo detection using an intraoperative gamma-probe was only used after unblinding. Excised

specimens were evaluated ex vivo to validate their fluorescent and radioactive content.

Quantification lesion underestimation under fluorescence-quidance

The included the number and location of the SNs identified using fluorescence-guidance alone,
both within and outside the ePLND template were noted for the two groups. After unblinding,
the number and location of the intraoperatively identified SNs were compared to the number and
location of SNs identified on preoperative imaging. Correlation between the radioactive and
fluorescent content of the excised specimens was included to identify SNs that were radioactive

but not fluorescent.

Pathology

The excised lymph nodes were pathologically examined for the presence of macro/micro-
metastases and/or isolated tumor cells, according to previously described protocols (8,18). The

resected prostatectomy specimens were examined and classified for pathologic tumor stage (8).



Complications

Intraoperative and postoperative complications were scored. Postoperative complications were
included when occurred within 90 days after surgery and were divided according to the Clavien

Dindo (CD) score.

Follow up

Biochemical recurrence was defined as a PSA level 20.2 ng/ml after prostatectomy and ePLND.
Patients were screened (watch-and-wait principle) for biochemical recurrence every 6 months
postoperatively for up to 57 months post-surgery. No adjuvant radiotherapy or androgen ablation
therapy was used in the absence of biochemical recurrence. When PSA levels over 0.2 ng/ml were
detected after prostatectomy, ®8Ga-PSMA-PET imaging was performed to detect the location of

disease recurrence.

Statistics

Statistical analysis was performed using SPSS version 22 (IBM). Chi-square and Fisher’s Exact tests
were used for comparison of distributions in patient characteristics. Endpoint of the study was
the number of patients with missed SN apparent upon unblinding of the SPECT/CT imaging. Use
of the hybrid tracer was considered necessary when in at least one of 25 men additional nodes

were found after unblinding.



RESULTS

Patients

Patient characteristics are summarized in Table 1. All patients had clinically Gleason score 7 or
higher cancer prior to surgery and clinical stages ranged between cT1lc and cT3b and a mean
Briganti risk score for nodal metastases of 16.6% (13%). No significant differences were seen

between patients in the hybrid tracer or “free” ICG group.

Preoperative imaging findings

In total 111 SNs were identified on preoperative SPECT/CT (Table 2), with a mean number of 4.4
+ 2.5 SNs identified per patient in the complete patient group. Of these SNs, 57 (3.8 £ 1.8 per
patient) were found in the hybrid tracer group and 54 (5.4 + 3.0 per patient) were found in the
“free” ICG group. Of the 82 SNs identified within the eLNPD template, 50 SNs were found in the
hybrid tracer group (87.7% of SNs within this group) and 32 SNs (59.3% of SNs within this group)
were found in the “free” ICG group. Overall, the most prevalent nodal location was the obturator

fossa (31.5% of all SNs; Table 1).

Intraoperative findings

Intraoperatively, the hybrid tracer group allowed the visualization of the exact same lesions
identified on preoperative SPECT, while literature indicates there could be discrepancy between

the SN’s detected with **™Tc-nanocolloid and “free” ICG (13). A total of 114 SNs were resected
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(Table 2, Figure 1). The fact that fluorescence imaging was able to discriminate between cluster
nodes that are visual as one hotspot on SPECT/CT, helps explain why the number was slightly
higher than the SN’s defined at preoperative imaging (19). In eight patients (6/15 (40%) in the
hybrid tracer group and 2/10 (20%) in the “free” ICG group) all SNs could be removed under
fluorescence-guidance alone. In the remaining 17 patients one or more SNs were missed. Overall,
75.9% of the SNs in the hybrid tracer group (44/58) were removed under fluorescence-guidance,
compared to 51.8% (29/56) in the “free” ICG group (Table 2). In addition, in the “free” ICG group
24% more fluorescent nonSNs were removed compared to the hybrid tracer group (13 nonSNs
(62%) vs. 8 nonSNs (38%), respectively).

Of the 58 fluorescent SNs found in the hybrid tracer group, 75.9% (44 SNs) was located
within the ePLND template (Table 2, Figure 1). In agreement with the preoperative findings, only
51.8% (29 SNs) of the 56 fluorescent SNs in the “free” ICG group were located within the ePLND
template. This finding underlines the difference in drainage kinetic between “free” ICG and
radiocolloids (12).

After unblinding of the SPECT/CT images to the surgeon, 18 SNs (in 11 patients) were
identified that were not yet resected (6 SNs (10.3%) in the hybrid tracer group and 12 SNs (21.4%)
in the “free” ICG group; Table 2, Figure 1). Of these initially missed SNs only one was located
within the ePLND template (external iliac region; Figure 2), the remaining nodes were located
outside the ePLND template (Table 2). To avoid damage to healthy tissue, only the SN located
within the ePLND template was surgically removed.

Ex vivo evaluation of the radioactive and fluorescent content of the excised specimens

revealed that of the 27 SNs that were removed under ePLND or after unblinding of the
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preoperative SPECT images in the “free” ICG group, 14 SNs (in 7/10 (70%) of patients) contained
radioactivity but no fluorescence (Table 2, Figure 1). This mismatch was not seen in the hybrid

tracer group.

Pathology

Pathological analysis yielded non-radical resection margins after prostatectomy in eight patients
and LN metastases in six patients (24%; Table 2). Of the 13 metastases found, ten were identified
in nodes specified as SN on preoperative imaging. 9 of these SNs were found in the hybrid tracer
group and one was found in the “free” ICG group (Figure 1). In 4 patients (66.7%) more than one
(2-4) positive node was found. In three of these patients’ additional metastases were found in
non-SN nodes (1/patient). In one patient in the “free” ICG group a false-negative but tumor
positive SN was found in the ePLND specimens but was missed on SPECT/CT; the preoperatively
specified SNs and fluorescent nodes in this patient were all tumor negative. Although displaying
1600 counts with the gamma probe ex vivo, this SN was not classified as SNs on preoperative
imaging. This finding indicates that in some cases (1/111 SNs; 1%) the sensitivity of SPECT/CT may

limit nodal identification.

Complications

The overall complication rate within 90 days after surgery was 16.0%, which is in line with
previously reported complication rates (20). No intraoperative complications were recorded and
no substantial difference in postsurgical complications was seen between the hybrid tracer group

and the “free” ICG group; in the hybrid tracer group, one CD type 2 (pulmonary embolism) and
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one CD type 3b (cicatricial port site hernia) were registered. In the “free” ICG group, one CD type

1 (incontinence) and one CD type 2 (urinary tract infection) complication were recorded.

Follow up

Mean follow-up of 23.3 months (range 7-57 months) was available for 23 patients (13 in the
hybrid tracer group and 10 in the “free” ICG group). Of the patients with follow-up <12 months
(N=10), 90% had PSA levels <0.01ng/mL. No differences in biochemical recurrences were seen
between the hybrid tracer group and the “free” ICG group.

Of the eight patients wherein resection margins were deemed to be non-radical at
pathology, four had PSA levels <0.01ng/mL (mean follow-up 7.2 months, range 7-8 months) and
four had PSA levels between 0.03 and 7.56 ng/mL (mean follow-up 49 months, range 48-50
months). Three of the four patients with a biochemical recurrence had nodal metastasis. All four
underwent additional radiotherapy. One patient (PSA <0.01 ng/mL) died of lung carcinoma within
a year after prostate cancer surgery.

The six patients wherein lymph node metastases were found were subjected to watch and
wait follow-up (mean follow-up 47,7 months, range to date 33-57 months). Four were received
additional therapies after surgery (radiotherapy (N=4) and further LN dissection of the pelvis
(N=1)), additional chemotherapy (N=2) after a rise in PSA level and subsequent ®Ga-PSMA PET

imaging.
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DISCUSSION

As procedural cost savings would warrant simplification of image-guided surgery approaches,
insight in the value of fluorescence-guidance and omission of the use of relatively costly roadmaps
based on preoperative imaging findings is in demand. By demonstrating that blinding surgeons to
SPECT/CT data means that the number of SNs is underestimated using fluorescence-guidance
alone, our study helps understand to what extend light-attenuation influences the process of
image-guided surgery.

Conform a previous reproducibility study by Brouwer et al, no difference in the overall
preoperative SN identification rate (radioactivity based) was seen between ICG->°"Tc-nanocolloid
and **™Tc-nanocolloid (17). To our surprize, the two groups - although patient selection was
identical and patient inclusion was blinded- yielded different numbers of SN’s identified beyond
the ePLND template by SPECT/CT. When comparing the intraoperative SN identification rate of
ICG-**"Tc-nanocolloid and “free” ICG (fluorescence-based), clear differences were seen; 24.1% of
SNs the hybrid tracer group and 49.2% of SNs in the “free” ICG group were missed when resection
was pursued with fluorescence-guidance alone. Moreover, ex vivo assessment of excised
specimens in the “free” ICG group revealed a mismatch between radioactive and fluorescent
content in the SNs in 70% of patients. The latter indicates a discrepancy in the distribution pattern
between °™Tc-nanocolloid and “free” ICG and couches the arguments behind using a hybrid
tracer for image-guidance rather than rely on a combination of a radio and fluorescent tracers.
Important to note is that while the 20-times higher dose of ICG in the “free” ICG group did not

lead to increased intensities that subsequently led to better in vivo SN identification, rather a
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substantial higher number (24%) of fluorescent nonSNs were stained and removed in the free”
ICG group. These nonSNs could be considered as false positives.

The findings presented here indicate that, similar to what is reported for radioguided
surgery (2,7,21), the accuracy of fluorescence-guided surgery towards lesions in unknown
locations is related to the availability of accurate surgical roadmaps in the form of preoperative
imaging data. This not only supports the concept of using hybrid tracers for surgical guidance (22),
it also strengthens the suggested use of intraoperative augmented- and virtual-reality-based
navigation to improve the position fluorescence camera’s relative to the lesion location (23).

In prostate cancer, lymphatic metastases often occur in unexpected locations (24). In line
with these reports, a substantial amount of SNs were found outside the ePLND template (17/73
SNs (23.3%) in 8/25 patients (32%)). The fact that fluorescence-guidance structurally misses
lesions in unexpected locations, would mean that receptor-targeted fluorescence-guided surgery
procedures performed without accompanying preoperative imaging data could translate to a
poor oncological outcome. Assuming that the use of tracers in image-guided surgery procedures
has the purpose to enable radical surgical excision of lesions, this paints an alarming picture for
the future of the field. Follow-up data of large randomized studies wherein tumour-specific
tracers are applied will be needed to confirm if this is indeed the case. Given the superior
detection sensitivity of radiotracers, this potential risk can be easily mitigated through the
implementation of corresponding preoperative imaging data through the use of hybrid tracers,
an exponentially growing field of research. Current efforts in hybrid tracer developments include

e.g. Cerenkov imaging (25) small molecules (26) peptides (27), mAbs (28) and nanoparticles (29).
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One of the strengths of this study was the possibility to remove the SN’s that were missed
under fluorescence-guidance alone after unblinding the surgeon by using the preoperative SPECT
images. The additional value of SPECT/CT imaging was evident despite the small sample size and
was relevant for both tracer formulations, strengthening the observation. However, this set-up
does not allow evaluation of the complication rate and/or possible differences in follow-up based
solely on intraoperative fluorescence-guidance results. Also the small sample size complicates a
head-to-head comparison of the two different tracer formulations used. The latter is currently

being addressed in a follow-up study with a larger sample size.

In prostate cancer the SN procedure is applied to identify micrometastases and in doing
so the procedure positively impacts recurrence values. Recently this concept proved to be of
value in PSMA-PET negative patients (30). As not all SNs will contain metastases, the operating
surgeon always has to balance the benefit of their resection to the potential harm that may be
caused to the patient (e.g. lymphedema, thromboembolic evens, ureteral injury and
neurovascular injuries). In this case that meant that some SNs (14.9%) were not surgically
resected. Compared to indications wherein receptor-targeted tracers would have been relied
upon for surgical-guidance, using SN procedures to study the accuracy of fluorescence-guidance

only limits the negative impact that miss-rates could have had on the final patient outcome.

CONCLUSIONS

Intraoperative comparison between the hybrid tracer ICG-*>"Tc-nanocolloid and “free” ICG

revealed that accurate surgical-guidance to ectopic SNs could not be achieved when solely relying
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on fluorescence-guidance in 17 of the 25 patients included in this study. The preoperative imaging
roadmap provided by SPECT/CT enhanced the detection of prostate SNs in more ectopic locations

and the hybrid tracer ICG-*"Tc-nanocolloid was shown to outperform “free” ICG.
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KEY POINTS:

QUESTION: Can fluorescence-guided surgery help identify all lesions in unknown locations or is

the integrated use of a roadmap created by preoperative imaging mandatory?

PERTINENT FINDINGS: In a cohort study evaluating the extent to which fluorescence-guidance
underestimated the number of target lesions in twenty-five prostate cancer patients the
preoperative imaging roadmap provided by SPECT/CT was shown to enhance the detection of
prostate SNs in more ectopic locations. Use of the hybrid tracer ICG-**"Tc-nanocolloid was shown

to outperform “free” ICG.

IMPLICATIONS FOR PATIENT CARE: Meaning accurate surgical-guidance to ectopic SNs benefits
from a hybrid approach wherein fluorescence-guidance is complemented by a preoperative

imaging roadmap provided by SPECT/CT.
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Tables and Figures

Table 1: Patient characteristics

All patients Hybrid tracer group “Free” ICG group P-
N= 25 N=15 N=10 value
Age (years) at surgery | 65.4(6.1) 64.3 (8.4) 67.4 (4.4) 0.247
mean (SD)
PSA (ng/ml) at diagnosis | 8.6 (3.9) 9.1 (4.6) 7.7 (2.3) 0.383
mean (SD)
range 2.7-225 2.7-225 4.31-12.04
Clinical stage 0.870
- cllc 5 4 1
- (cT2a 4 2 2
- cT2b 3 1 2
- cT2c 7 4 3
- cT3a 5 3 2
- CT3b 1 1 0
Biopsy Gleason sum 1.000
- 6 2 1 1
- 7 17 10 7
- 8 3 2 1
-9 3 2 1
Prostate volume mean | 50.2 (21) 48.1 (20.0) 52.4 (25.8) 0.641
(SD) (ml)
Briganti score mean 16.6 % (16.1) 16.6 (15.6) 16.6 (17.8) 0.996
(SD)
Pathological stage 0.596
- pl2a 4 1 3
- pT2c 14 9 5
- pT3a 5 3 2
- pT3b 1 1 0
- pT4 1 1 0
Pathological Gleason sum 0.194
- 6 3 3 0
- 7 15 7 8
- 8 3 3 0
-9 2 2 2
Nodal status 1.00
- pNO 19 11 8
- pN1 6 4 2

N = number; SD = standard deviation
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Table 2: Results identified and removed SNs and LNs

All patients Hybrid tracer group “Free” 1CG group
(N=25) (N=15) (N=10)
SPECT/CT
Total number of identified SN 111 57 54
Mean no. SNs per patient (SD) 4.4 (2.5) 3.8(1.8) 5.4 (3.0)
SNs inside ePLND template 82 (73.9%) 50 (87.7%) 32 (59.3%)
- Externaliliac 26 16 10
- Internaliliac 21 13 8
- Obturator fossa 35 21 14
SNs outside ePLND template 29 (26.1%) 7 (12.3%) 22 (40.7%)
- Common iliac 12 4 8
- Paravesical 3 3 0
- Presacral 5 0 5
- Pararectal 6 0 6
- Inguinal 3 0 3
Surgery
Total No. of resected SNs 114 58 56

Total No. of SNs removed under
fluorescence-guidance

No. SNs per patient (SD)

73 (64.0%)

4.6 (3.0)

44 (75.9%)

3.8(2.0)

29 (51.8%)

5.6 (3.8)

Fluorescent SNs removed inside
ePLND template

56 (79.5%)

34 (77.3%)

22 (75.9%)

unblinding of SPECT

No. of SNs
unblinding

removed after

- Externailiac 20 12 8

- Internaliliac 11 7 4

- Obturator fossa 25 15 10
Fluorescent SNs removed outside
ePLND template 17 (23.3%) 10 (29.4%) 7 (24.1%)

- Common iliac 2 ) 0

- Marcille 0 0 0

- Cloquet 0 0 0

- Pararectal 5 0 5

- Presa?c.ral . 2 0 2

- Umblllc.al IlgarT]ent 8 8 0

- Aorta Plfurcatlon 0 0 0

- Undefined 0 0 0
No. SNs resected during eLNPD 22 (19.3%) 7 (12.1%) 15 (26.8%)
No. of SNs identified after | 18 (15.8%) 6 (10.3%) 12 (21.4%)
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No. of SNs not removed after | 17 7 10
unblinding

Location:
Inside ePLND template

- Internaliliac 3 2 1
Outside ePLND template

- Common iliac 4 3 1

- Pararectal 8 2 6

- Inguinal 2 - 2
Total No. of non-SNs removed | 21 8 13
under fluorescence-guidance
Ex vivo imaging
No. of SNs that were fluorescent | 14 0 14
but not radioactive
No. of patients 7 (28%) 0 (0%) 7 (70%)
Pathology
No. of tumor positive SNs (no. of | 10 (6) 9 (4) 1(1)
patients)
No. of non-SNs removed 320 177 143
No. of tumor positive nodes in non- | 3 (3) 2(2) 1(1)
SNs (no. of patients)
Tumor positive nodes inside ePLND
template

- Externailiac 5 S

- Internaliliac 2 2

- Obturator fossa 3 2 1
Tumor positive nodes outside
ePLND template 1

- Marcille i 1

- Cloquet 1

- Pararectal

** = 2x non-SN, * = 1x non-SN
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Figure 1. Overview intraoperative SN removal and tumor positive SNs. Hybrid = hybrid tracer group and

ICG = “free” ICG group.
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Figure 2. Location Iliacal SN resected after unblinding the surgeon to the SPECT/CT.

27





