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Chapter 7

ABSTRACT

With the rapid expansion of robot-assisted surgical procedures, the need for robot-
compliant image guidance technologies has also been increased. Examples hereof
are the integrated firefly fluorescence camera, the drop-in ultrasound probe and the
recently introduced DROP-IN gamma probe. Combined with *Ga-PSMA-11 PET/
CT (staging) and “"Tc-PSMA-I&S SPECT/CT (preoperative imaging), the latter
DROP-IN gamma probe technology recently allowed us to perform the first clinical
cases of robot-assisted PSMA-guided salvage surgery of lymphatic metastases.

Key words: PSMA, radioguided surgery, robot-assisted surgery, molecular imaging,
PET, SPECT
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Minimal-invasive robot-assisted image-guided resection of prostate-specific membrane
antigen-positive lymph nodes in recurrent prostate cancer

Figure legend:
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DROP-IN facilitated robot-assisted resection of
68Ga-PSMA-11 99mTc-PSMA &S PSMA positive lymph nodes

To our knowledge, we here display images of the first clinical example of prostate spe-
cific membrane antigen (PSMA)-receptor guided robotic salvage surgery of lymphatic
metastases. In Europe it is becoming increasingly common that patients with rising
prostate specific antigen (PSA) levels, as a result of recurrence, undergo prostate specific
membrane antigen (PSMA) targeted positron emission tomography (PET) imaging.
In the present study, lymphonodal recurrence within the right iliac internal region was
identified on ®*Ga-PSMA-11 PET/CT" (Fig. 1A) in a patient with recurrent prostate
cancer (PSA 0.58ng/mL) after primary radical prostatectomy. The day prior to surgery
?"Tc-PSMA-I&S’ was administered and in the morning of surgery a SPECT/CT im-
age was obtained (Fig. 1B), which displayed the same PSMA positive lymph nodes as
seen on PET/CT. Here it should be noted that the imaging resolution of the SPECT/
CT had an inferior quality. ”"Tc-PSMA-I&S has already proven its potential for in-
traoperative gamma tracing during salvage lymph node dissections performed in an
open surgery setting.’ The recent translation of an innovative DROP-IN gamma probe
technology has made this PSMA-targeted radioguided surgery concept also compat-
ible with minimal-invasive robot-assisted laparoscopic procedures (Fig. 1C).*® Thereby
empowering the robotic surgeon to identify the *"Tc-PSMA-1&S avid metastasis and
guiding their resection in real-time. The tethered nature of the DROP-IN probe al-
lowed easy interplay between gamma tracing and surgical exposure of the lymph nodes.
Postoperative measurements confirmed the uptake of radioactivity, while histology
confirmed the metastatic prostate cancer lesion. Subsequently, the PSA value became
undetectable (<0.03ng/mL). Clearly the ability to translate PET findings to the operat-
ing room opens up new possibilities for the role of nuclear medicine in the rapidly
evolving field of minimal-invasive surgery.

The ability to use targeted tracers to guide the resection of PSMA-avid macrometastatic
lesions (> 2mm) provides an extension of the surgical guidance toolbox for prostate
cancer patients.” Uniquely, it compliments lymphatic mapping procedures that are
focussed on the dissection of lymphatic micrometastases (< 2mm).*
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