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Introduction

Testicular seminoma is a rare disease with which management varies among different stages. 

For patients with bulky metastatic disease, chemotherapy is the treatment of choice 1. 

Although the response rate is typically outstanding, some patients with metastatic seminoma 

will harbor residual disease after the chemotherapy and the majority of this residual disease 

is located in the retroperitoneum. Controversy remains regarding optimal management 

of residual retroperitoneal disease in post-chemotherapy (PC) seminoma patients where 

retroperitoneal lymph node dissection (RPLND) is an option for select individuals1,2.

PC-RPLND in seminoma is a notoriously challenging surgery because of the significant 

desmoplastic reaction that can occur between the regressing tumor and adjacent structures 3. 

While open surgery is the gold standard for PC-RPLND, there have been studies reporting 

robot-assisted PC-RPLND. However, the majority of these reports have been in patients 

with non-seminomatous germ-cell tumors 4, 5. For seminoma patients with a residual 

solitary retroperitoneal mass, and resection of the mass is intended, robot-assisted surgery 
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may be considered. Nevertheless, despite the operative approach, resection of a seminoma 

metastasis continues to be a difficult procedure 5. Here we report a case of PC robot-assisted 

resection of a seminoma metastasis with near-infrared fluorescence (NIRF) using a novel 

imaging technique utilizing the second window properties of an FDA approved NIR contrast 

agent, indocyanine green (ICG). The objective was to determine if the seminoma fluoresced 

after delayed-ICG administration and if NIRF helped the resection.

Case report

Clinical Case

A 29-year-old male with a history of testicular mass and bulky retroperitoneal mass was 

referred to our institution for the further management of an enlarging pelvic lymph node. 

The patient had previously undergone a right-sided radical orchiectomy and the final 

pathology demonstrated an 8 cm seminoma. He received 4 cycles of chemotherapy with 

EP (etoposide + cisplatin) postoperatively. He had an excellent response to chemotherapy 

and CT scan demonstrated the bulky retroperitoneal mass had decreased significantly. 

However, recent follow-up CT scan noted an enlarging right common iliac lymph node 

(1.6 × 1.9 cm) (Figure 1). Chest CT was normal. Alpha-fetoprotein (AFP) and β-HCG were 

in normal range. After an informed discussion with both urology and medical oncology, 

the patient elected to move forward with complete excision of the enlarging adenopathy. 

The patient was enrolled in an IRB-approved trial of intraoperative molecular imaging after 

informed consent. He received 5 mg/kg of ICG 24 hours intravenously before robot-assisted 

laparoscopic resection of the adenopathy. No significant adverse events occurred during the 

infusion.

Surgical Management

The surgery was performed with the DaVinci Xi robot (with the built-in Firefly system). 

The patient was placed in the Trendelenburg position. A Foley catheter was placed. A 

Veress needle was used for insufflation. A four-arm transperitoneal approach was utilized 

and trocar placement was similar to robot-assisted radical prostatectomy. The peritoneum 

overlying the external iliac and common iliac vessels on the right was carefully incised with 

monopolar scissors. The ureter and enlarged common iliac node were identified. Next, the 

Firefly system was turned on and the molecular imaging confirmed positive fluorescence of 

the node. The ureter was fairly adherent to the medial aspect of the lymph node and sharp 

dissection was employed to completely mobilize it off the node. The Firefly system was 

turned on again and confirmed the fluorescence positive node was successfully dissected 

from the ureter (Figure 2). Then the mass was dissected off the external iliac artery and 

common iliac artery. Finally, the mass was mobilized off the psoas muscle and remainder 

of the attachments were divided with a monopolar cautery. The specimen was placed into a 

retrieval bag and removed intact through the camera port. As a follow-up, the resection bed 

was inspected with the Firefly system and no residual fluorescence was found. The specimen 

was placed on a back table and re-imaged with an NIRF visualization system (Visionsense®, 

Philadelphia, PA). The results showed positive fluorescence of the specimen (Figure 3). In 

total, the console time was 80 minutes and estimated blood loss was less than 100 ml. No 

significant intraoperative complications occurred. The postoperative course was uneventful 
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and the patient was discharged postoperative day 1. Final pathologic diagnosis of the mass 

was metastatic seminoma.

Discussion

This case demonstrates that robot-assisted resection of seminoma metastasis in the PC 

setting is a feasible and a safe procedure, which is consistent with the case series 

(3 cases) from Kamel et al 5. Guidelines recommend FDG-PET for the evaluation of 

suspicious residual seminoma mass, however, patients with radiographic progressing disease 

without HCG progression can be considered for surgical resection if possible 1, 6–8. The 

patient in this case did not receive FDG-PET because the node was actively enlarging. 

Considering the minimally-invasive features and significant advantages of the Da Vinci 

platform, including reduced blood loss and shorter recovery time, robot-assisted resection 

of seminoma metastasis is a viable option for patients provided it can replicate the open 

technique with regard to complete resection. However, additional strategies to optimize the 

procedure to enhance complete resection while minimizing risk to surrounding structures 

are still needed secondary to the desmoplastic reaction that is frequently encountered in 

the PC seminoma setting. Experience from open PC-RPLND for seminoma has shown 

that resection of the residual seminoma mass is associated with a higher rate of additional 

intraoperative procedures and postoperative complications compared with nonseminomatous 

masses 9.

This pilot case demonstrates that intraoperative NIFR imaging might be a useful adjunct to 

facilitate identification of surgical borders of a PC mass. Intraoperative molecular imaging 

has been increasingly used in the field of surgical oncology and has been demonstrated 

to be a useful supplement to the standard surgical approach 10-12. Intraoperative molecular 

imaging may be useful to help locate the primary tumor or metastasis and provide guidance 

through the procedure, such as identification of positive margins as well as protecting 

normal structures 10, 13–16. In robot-assisted laparoscopic surgery, surgeons are largely 

dependent on visual cues and feedback. Enhanced visualization and additional visual 

information from NIRF imaging may provide the surgeon with a significant advantage in the 

safe and efficient removal of tumors adjacent to vital structures.

In this study, we explored the use of a known NIR contrast agent, ICG, using a novel method 

of injection. Our group has been studying novel methods of intraoperative imaging using 

ICG by investigating the enhanced permeability and retention effect (EPR). The EPR effect 

explains small molecular contrast agents such as ICG can accumulate in solid tumors due 

to leaky capillaries, differences in oncotic tissue pressures and release of local cytokines 

such as bradykinin 17, 18. The EPR effects allow for tumor specificity without receptor 

targeting. The ICG induced NIRF usage in robot-assisted surgery for urologic cancers has 

been reported and has shown promising results, even though the ICG administration method 

that we utilized has not been previously applied to this disease 11. To our knowledge, this 

is the first case of PC robot-assisted laparoscopic resection of seminoma metastasis with 

intraoperative molecular imaging.
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The Da Vinci surgical robot (Si and Xi) has a built-in visualization system (Firefly) that 

can detect ICG NIRF as an overlaid, green pseudocolor in real time. The major advantage 

of the system is that console surgeon can easily toggle between the white light and NIRF, 

which requires no extra setup or additional operative time. In addition, ICG is a very safe 

compound without ionizing radiation and has been in medical use for almost 60 years. 

Therefore, the barriers to implement ICG NIRF in robotic surgery is minimal and it can 

potentially augment the information available during a surgical resection. In our case, the 

seminoma was confirmed florescent 24 hours after the ICG injection. In the meantime, 

major vessels, ureter, and other surrounding structures were not fluorescent. Intraoperative 

molecular imaging provided valuable real-time information through the resection. Due to 

the serious fibrosis between the mass and surround structures, sharp dissection was heavily 

utilized and NIRF imaging was useful in identifying the tumor margin relative to important 

adjacent anatomic structures. The main limitations of this technique are the potentially 

false-positive and negative fluorescence. Future studies are needed to confirm the predictive 

value of this technique as well as the possibility of expanding its usage to non-seminoma.

Conclusions

This case report demonstrates that robot-assist resection of the seminoma metastasis in the 

PC setting is feasible, and the intraoperative molecular imaging might be helpful for the 

procedure. However, larger case series are needed to confirm our findings.
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Clinical Practice Points

• Post-chemotherapy retroperitoneal lymph node dissection (PC-RPLND) for 

seminoma metastasis is a challenging surgical scenario.

• Most of the PC-RPLND cases for seminoma metastasis in the literature were 

open surgery.

• In this case, we used a known near-infrared contrast agent indocyanine green 

with a novel method of injection to facilitate the robot-assisted resection of a 

seminoma metastasis in the PC setting.

• To the best of our knowledge, this is the first case of PC robot-assisted 

laparoscopic resection of seminoma metastasis with intraoperative molecular 

imaging.
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Figure 1. 
CT scan of the enlarged right common iliac lymph node (1.6 × 1.9 cm).
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Figure 2. 
Intraoperative images showing the dissected ureter and enlarged lymph node. (A) White 

light image. (B) Near-infrared fluorescence image. Yellow arrow, lymph node. Blue arrow, 

ureter.
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Figure 3. 
Postoperative specimen.
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