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SUMMARY: 
Neoadjuvant chemo(radio) therapy-induced fibrosis, obesity, and adhesions may impair ureter visualization during abdominopelvic surgery. This case demonstrates intraoperative use of nizaracianine triflutate (ZW800-1), a near-infrared (NIR) fluorophore, enabling real-time ureter identification. In a complicated diverticulitis patient undergoing robotic sigmoidectomy, its use improved ureter visualization and reduced iatrogenic injury risk.

ABSTRACT: 
Factors such as neoadjuvant therapy-induced fibrosis, elevated body mass index (BMI ≥ 30), and adhesions from prior surgery or complicated diverticulitis may hinder ureteric visualisation, thereby increasing the risk of ureteric injury. This article demonstrates the use of nizaracianine triflutate (ZW800-1) for intraoperative ureter identification during abdominopelvic surgery. Nizaracianine is a renally excreted fluorophore that provides sensitive and specific NIR fluorescence imaging of the ureters and bladder in real-time intraoperatively. This report presents the case of a 60-year-old patient admitted to the Leiden University Medical Center in September 2025 for perforated diverticulitis. CT imaging revealed a sigmoid perforation secondary to diverticulitis with extensive paracolic infiltration, causing the left ureter to medialize into the infiltrate. Following prompt recovery with intravenous antibiotic therapy, the patient underwent a colonoscopy to exclude malignancy and identify possible fistulas. Extensive diverticular disease of the sigmoid colon with fistula formation was confirmed, and a robotic sigmoidectomy was scheduled. Since the left ureter was involved in the paracolic infiltrate, the patient was informed about and enrolled in the TRIPHASE trial (ClinicalTrials.gov ID: NCT06101745; EU Clinical Trials number: 2023-503241-63-00), an international randomised, semi-blinded phase II/III study evaluating the safety, optimal dosing, and efficacy of nizaracianine in abdominopelvic surgery. The procedure was well tolerated, and the sigmoid colon was successfully resected. Nizaracianine was detected throughout the entire surgery using the near-infrared fluorescence imaging mode of a robotic surgical system, facilitating improved ureteric identification, reduced dissection, and decreased risk of iatrogenic injury. Sadly, on postoperative day four, the patient developed a perforated diverticulum in the remaining descending colon, necessitating a left-sided hemicolectomy. Despite placement of a drain in the left paracolic gutter, a subsequent left upper quadrant abscess developed, which was successfully managed with echo-guided percutaneous drainage. The patient was discharged with antibiotic treatment, and further recovery was uneventful.

INTRODUCTION: 
Limited visual contrast between anatomical structures frequently complicates surgery. Anatomical landmarks can be obscured by connective, fatty, or fibrotic tissue, hampering visualisation. This challenge is exacerbated in conditions such as complicated diverticulitis, elevated body mass index (BMI ≥ 30), or patients who have received prior oncological or surgical treatments.

Ureteric identification remains a major unresolved challenge in surgical imaging. Iatrogenic ureteric injury is a serious complication of abdominopelvic and retroperitoneal surgery, with reported rates of up to 30% in certain gynaecological procedures1. Such injuries are associated with substantial morbidity and significant healthcare costs2. Current preventive strategies, including ureteric stenting or meticulous dissection, are either invasive or time-consuming. Despite these measures, more than half of ureteric injuries are only recognised postoperatively, often after the onset of severe clinical symptoms3,4.

Ureteric injury disproportionately affects women, owing not only to gynaecological procedures but also to an apparent increased susceptibility during colorectal surgery5–7. Additional risk factors include surgeon inexperience and procedures performed in teaching hospitals. The absence of a safe, real-time imaging modality for ureteric identification may therefore contribute to disparities in surgical outcomes8,9.

Enhanced visualisation of the ureters could offer significant clinical benefit, including earlier identification, continuous intraoperative mapping, reduced need for extensive dissection, shorter operative times, and decreased risk of iatrogenic injury10,11. Furthermore, real-time visualisation would facilitate immediate detection and repair of intraoperative damage.

Near-infrared (NIR) fluorescence imaging enables real-time visualisation of anatomical structures, with tissue penetration of up to 10 mm12. Conventional fluorophores such as indocyanine green (ICG) are widely used and implemented as standard care13. However, their rapid hepatic clearance (half-life approximately 3 min) limits prolonged imaging. In addition, biliary excretion may reduce the ability to distinguish the ureters from surrounding bowel structures.

Nizaracianine triflutate (ZW800-1), a novel zwitterionic NIR fluorophore, has been developed to overcome these limitations. Following intravenous administration, it distributes within the intravascular and extracellular compartments and is freely filtered by the kidneys. Nizaracianine produces bright fluorescence of urine, enabling enhanced visualisation of the genitourinary tract, including the kidneys, ureters, bladder, and urethra, throughout surgery14,15. 

Its neutral charge confers high aqueous solubility and predominant renal clearance. Pharmacokinetic studies demonstrate approximately 65% cumulative renal clearance, with minor non-renal pathways. Nizaracianine exhibits favourable optical properties, with peak excitation and emission at 768 nm and 788 nm, respectively. Nizaracianine can achieve a signal-to-background ratio (SBR) exceeding the commonly accepted threshold of 1.5 in vivo when used to identify ureters up to several millimeters, depending on tissue density14,15. Urine production and subsequent ureteral peristalsis are required to achieve the optimal diagnostic effect of nizaracianine.  

Case presentation: 
This video case report demonstrates the use of nizaracianine in a complex presentation of diverticulitis. This case describes a 60-year-old patient admitted in September 2025 with perforated diverticulitis. The patient’s medical history included hypertension, cholecystectomy (2010), gastroesophageal reflux disease (2017), and a prior episode of uncomplicated diverticulitis earlier in 2025 (Table 1). The patient initially presented to the emergency department of the LUMC with progressively worsening left lower quadrant abdominal pain following antibiotic treatment for uncomplicated diverticulitis diagnosed at another hospital.

Diagnosis, assessment, and plan:
Computed tomography (CT) demonstrated a sigmoid perforation with extensive paracolic inflammatory infiltration, resulting in medialization of the left ureter into the inflammatory mass (Figure 1). The patient was admitted and initiated on intravenous cefazolin and metronidazole. Following clinical improvement, a colonoscopy was performed to exclude malignancy and evaluate for fistulae. This revealed extensive sigmoid diverticular disease with fistula formation. Consequently, a robotic sigmoidectomy was planned to reduce the risk of future disease recurrence.

Given involvement of the left ureter within the inflammatory infiltrate, the patient was enrolled in the TRIPHASE Trial (ClinicalTrials.gov identifier NCT06101745; EU Clinical Trials number 2023-503241-63-00), an international randomised, semi-blinded phase II/III study evaluating the safety, optimal dosing, and efficacy of nizaracianine in abdominopelvic surgery. 

PROTOCOL: 
The TRIPHASE Trial is a multi-centre, international, sequential, combined phase II-III, randomized, controlled, and single-blinded clinical trial focusing on patients undergoing abdominopelvic surgery who require identification of at least one ureter intraoperatively. The TRIPHASE Trial was approved by a certified medical ethical review board (BEBO, Assen, Netherlands) and conducted according to the Declaration of Helsinki guidelines of 1975 (as amended in Tokyo, Venice, Hong Kong, Somerset West, Edinburgh, Washington, and Seoul), ICH-GCP guidelines, and the laws and regulations of the Netherlands. The study has been registered and approved by the FDA and EMA on November 23rd, 2023 (IND number 149616 and EU CT number 2023-503241-63-00). All subjects signed informed consent forms before any study activity took place, after receiving 48 h to review the informed consent form. The reagents and the equipment used are listed in the Table of Materials.

1. Study phase designs

1.1 Phase II investigated the near-optimal dose of nizaracianine (1.0 mg or 2.5 mg) and its safety across a broad range of abdominopelvic procedures lasting at least 180 min. In total, two cohorts of twelve patients were enrolled, requiring dissection, mobilization, or identification of one or both ureters. Nizaracianine was administered in three divided doses at fixed 1-h intervals. 

1.1.1 Surgeons were blinded to the dose cohort. Nizaracianine dose one was administered as an intravenous bolus at the first incision or trocar placement. Imaging assessments (“first look”), including those performed before and after retroperitoneal fascia dissection (where applicable), occurred after the first dose administration. 

1.1.2 Ureteric visualisation was documented at intervals throughout the procedure using both imaging modalities. Anatomical confirmation of ureter location, achieved through surgical dissection or mobilisation, serves as the reference standard.

1.2 Phase III employed the near-optimal dose identified in Phase II and is divided into parts A and B. In Phase III, repeat dosing of nizaracianine (up to three doses) is permitted at the surgeon’s discretion, with a minimum interval of 60 min between administrations. 

1.2.1 Phase IIIA was a randomised, placebo-controlled, semi-blinded study including patients undergoing abdominopelvic surgery of any duration, with a minimum proportion requiring ureteric dissection or skeletonization. Phase IIIA was designed to detect safety signals beyond those associated with the underlying procedures and to provide a direct comparison between nizaracianine and placebo in terms of clinical benefit. 

1.2.1.1 Patients were stratified by reoperative or inflammatory bowel status, requirement for ureteric dissection, and body mass index. Patients are randomised 1:1 to receive either nizaracianine (treatment arm) or placebo (control arm), and then randomised to an imaging order. 

1.2.1.2 All subjects underwent both imaging modalities at all time points. Surgeons remained blinded to treatment allocation until at least the initial retroperitoneal assessment, after which allocation may become apparent. 

1.2.1.3 Ureteric identification, integrity, and function were assessed at initial visualisation and throughout the procedure, including immediately prior to closure to detect occult iatrogenic injury. Anatomical identification during surgery provides the reference standard.

1.2.2 Phase IIIB was a randomised, crossover, open-label confirmatory study with identical inclusion criteria and endpoints to those of Phase IIIA. Phase IIIB further investigated the efficacy and safety of the near-optimal dose of nizaracianine in a large volume of patients. All participants receive only nizaracianine and are, again, randomised to imaging order. Anatomical confirmation of ureteric identification again serves as the reference standard.

2. Screening, enrolment, and randomization for the order of assessments

2.1 Patients were selected and screened at the outpatient clinics of participating hospitals. Patients 18 years or older were screened for eligibility if they were scheduled for open, laparoscopic, or robotic abdominopelvic surgery requiring identification of at least one ureter. Both ureters needed to be present and functional. 

2.2 Laboratory parameters (haematology, biochemistry, coagulation, and urinalysis), electrocardiographic parameters, and vital signs are collected during screening. Medical history and concomitant medication are also registered. Based on these data, patients were deemed eligible or ineligible for enrollment in the trial. 

2.3 The order of assessments during surgery was randomized by the electronic data capture system at enrolment for each subject. 

2.3.1 During surgery, subjects underwent assessment of the ureter(s) using both NIR and white-light imaging at all predefined time points to evaluate the fluorescence efficacy of nizaracianine. Randomization has been incorporated into the trial to minimize first-look bias. 

NOTE: For example, if only NIR imaging was used for the first look, it could underestimate its effect, as the ureter could potentially be more easily identified using white light secondly after obtaining information about the ureter location using fluorescence. By using both NIR and white-light imaging, each subject serves as its own control, providing accurate data on ureter identification and location.

3. Pre-stress moments

3.1 Drug preparation

3.1.1 The research coordinator was responsible for ordering the study drug. Nizaracianine, obtained commercially, was provided in vials containing 2.7 mg of lyophilized powder. Before use, the hospital pharmacy at Leiden University Medical Center reconstituted each vial with 2.7 mL of 5% dextrose in water (D5W) and prepared syringes with the correct dose. 

3.1.2 To preserve blinding, syringes containing the 2.7 mL Nizaracianine solution were wrapped in aluminium foil, which prevented photo-bleaching and concealed dose markings from the surgical team. Allocation concealment was further ensured through the use of coded labels.

3.2 Pre-dose check

3.2.1 On the day of surgery, vital signs and electrocardiographic function were evaluated once more in the operating room after receiving anaesthesia, but before drug administration.

4. NIR imaging and camera settings

4.1 NIR fluorescence imaging was performed using CE-certified camera systems, providing WL, NIR, and overlay (OVL) images of the ureters.

4.1.1 The Quest Spectrum systems were set at auto-colour, and the Karl Storz systems used 75% white light intensity. The Intuitive systems did not permit any change to system settings.

5. Drug administration and safety check

5.1 Study drugs were administered intravenously at first incision or trocar placement, whichever came first, under the supervision of the research coordinator.

5.2 Vitals and electrocardiographic function were evaluated between 1 min and 5 min after dose administration.

6. Assessment of the anatomical location of the ureters

6.1 Each ureter was assessed at the following timepoints: first-look (before dissection of the retroperitoneal fascia), after dissection of the retroperitoneal fascia (if required), and at 58 min after dose administration. If another dose was required after passing the 1 h timepoint, assessments were repeated after 10 min and 58 min, if possible. Before closing, the anatomical location of the ureters was assessed one more time. 

6.2 Assessments were performed according to the randomisation schedule: white-light or NIR imaging first.

6.3 Assessment included image capture and surgeon questionnaires.

6.3.1 For both white light and NIR imaging, surgeons needed to indicate the visible ureter trajectory using predefined anatomical landmarks. These included: Toldt’s fascia, ureteropelvic junction, testicular arteries (if male), common iliac artery, pelvic brim, superior rectal artery, internal iliac artery, external iliac artery, epigastric vessels, suspensory ligament of the ovary, medial umbilical ligament, ductus deferens and artery, uterine artery (if female), and bladder.

6.3.2 For both white light and NIR imaging, surgeons needed to indicate the sufficiency of ureter visualisation (did not meet the need, met the need, or more than needed).

6.3.3 For both white-light and NIR imaging, surgeons needed to indicate the certainty of visualisation as either equivocal or unequivocal.

7. Assessment of ureter integrity and function

7.1 Before closing, the surgeons needed to indicate whether they identified leaks, flow, or obstructions of urine using both white-light and NIR imaging. The scale used was ‘yes, no, not sure’.

8. Postoperative surgical summary

8.1 Surgeons were asked at the end of surgery to provide information on:

8.1.1 Change in surgical plan, approach, or instruments, and the possible relation to nizaracianine.

8.1.2 Assistance by nizaracianine in any way.

8.1.3 Confirmation of ureter location and full course based on fluorescence, provided by nizaracianine.

8.1.4 Potential facilitation of initial ureter identification without the need for dissection, made possible by nizaracianine.

8.1.5 Potential reduction or elimination of dissection/skeletonization, made possible by nizaracianine.

8.1.6 Presence of ureter injury.

8.1.7 Potential reduction of injury, made possible by nizaracianine.

8.1.8 Improvement of ureter integrity and function evaluation using NIR, made possible by nizaracianine.

8.1.9 General observations, including tissue disruption and the impact of BMI on surgical procedure.

9.  Image analysis and SBR calculation

9.1 SBR calculations were performed by the research coordinator present during surgery, after the completion. Data consistency throughout the study was maintained using a study-specific software application. 

9.1.1 The SBR was determined by dividing the mean fluorescence intensity (MFI) within the region of interest (ROI) positioned over the most fluorescent segment of the ureter by the MFI of the corresponding background. The background ROI was placed in the tissue immediately adjacent to the ureteral ROI. Both the background and signal ROIs were drawn on the NIR image.

10. Follow-up

10.1 Follow-up occurred at the LUMC between 14 and 30 days after surgery.

10.2 Laboratory parameters (hematology, biochemistry, coagulation, and urinalysis), electrocardiographic parameters, and vital signs are collected during follow-up. Adverse events and newly added concomitant medication are also registered. Adverse events were monitored throughout the entire study and reported according to the Common Terminology Criteria for Adverse Events (CTCAE).

RESULTS: 
The patient was screened for participation three days prior to surgery. Laboratory parameters (haematology, biochemistry, coagulation, and urinalysis), electrocardiographic parameters, and vitals were within normal limits, and the physical examination showed no abnormalities. Baseline characteristics at screening are presented in Table 1. After checking all inclusion and exclusion criteria, the patient was enrolled in phase IIIB of the TRIPHASE Trial and randomised to undergo white light imaging first. 

In phase II, 2.5 mg nizaracianine was selected for the remainder of the trial; therefore, the patient received a single 2.5 mg dose of nizaracianine at the time of the first incision. No changes in vital signs or electrocardiographic parameters were observed within 5 min of administration. Trocars were inserted, and the robotic system was docked to facilitate the procedure.

At the start of the procedure, the sigmoid colon was mobilized using diathermy to divide adhesions surrounding the inflammatory infiltrate and adjacent sigmoid segments. The sigmoid colon was ultimately fully medialised. Assessment of the left ureter was first performed 1 h and 30 min after administration of nizaracianine. Assessments were performed systematically by using questionnaires designed for the TRIPHASE Trial. The ureter was invisible under white light imaging and was presumed to have shifted medially due to the acute inflammatory process. However, NIR imaging enabled visualisation of the ureter through the peritoneum with an SBR of 8.8, demonstrating a more lateral position than anticipated (Figure 2). Nizaracianine imaging also confirmed the absence of iatrogenic injury during mobilisation of the sigmoid colon, as no leakage or spillage of urine/nizaracianine was observed using NIR imaging. 

White light and NIR imaging with retroperitoneal fascia intact
Dissection of the retroperitoneal fascia was performed, followed by opening of the mesorectum, with preservation of the superior rectal artery to maintain adequate rectal perfusion. The sigmoid colon was skeletonised proximal to the ink demarcation marking the intended distal anastomotic plane. After 2 h, the left ureter was reassessed. White light imaging enabled only partial visualisation, whereas NIR imaging allowed complete visualisation of the ureter with an SBR of 10.9 (Figure 3).
 
White light and NIR imaging with retroperitoneal fascia dissected
Multiple diverticula were identified proximal to the inflammatory segment, necessitating a more proximal resection margin than initially anticipated. To ensure sufficient length for a tension-free anastomosis, mobilisation of the descending colon was required. Adhesions and a more dorsal course of the left colic flexure hindered mobilisation, necessitating a more proximal approach. The greater omentum was dissected from the transverse colon, thereby entering the lesser sac (bursa omentalis). Despite this approach, mobilisation of the descending colon remained challenging due to persistent dorsal fixation. During this process, an iatrogenic injury to the afferent colonic limb occurred, resulting in faecal contamination, which was managed with thorough irrigation. Complete mobilisation of the descending colon was ultimately achieved through alternating distal and proximal approaches.

The efferent limb of the sigmoid colon was transected at the level of the ink demarcation using an Endo GIATM stapler (60 mm, purple cartridge). The procedure was then converted to a limited lower abdominal laparotomy to allow exteriorisation of the sigmoid colon, descending colon, and distal transverse colon. The defect in the transverse colon was repaired, as was an additional serosal injury identified during exteriorisation, located distal to the initial defect. The resection plane of the afferent limb was defined and divided using diathermy. A circular stapler (28 mm, black cartridge) was introduced, and the afferent limb was returned to the abdominal cavity. The abdomen was irrigated again, and a drain was placed in the left paracolic gutter. Continuity was restored with an end-to-side isoperistaltic anastomosis, the integrity of which was confirmed with an air leak (insufflation) test. Finally, the position, integrity, and function of the left ureter were reassessed using nizaracianine. While white light imaging allowed identification of the ureter, it did not adequately delineate its course or confirm its integrity and function. In contrast, NIR imaging clearly demonstrated the full course, integrity, and function of the ureter. This was confirmed by visualization of ureteral peristaltic flow of nifuracianine along the full ureteral course, without any signs of leakage, with an SBR of 11.4 (Figure 4).

White light and NIR imaging with retroperitoneal fascia dissected
At the time of surgical closure, no clinically significant alterations in vital signs or electrocardiographic parameters were observed. In the postoperative questionnaire mandated by the TRIPHASE trial, the surgeon reported that nizaracianine markedly improved identification of the left ureter, enhanced intraoperative decision-making, reduced the extent of dissection required, and contributed to the avoidance of ureteric injury.

The postoperative course was complicated. The patient developed a perforated diverticulum in the remaining descending colon, necessitating a left-sided hemicolectomy on day four. Despite placement of a drain in the left paracolic gutter, a left upper quadrant abscess subsequently developed and was successfully managed with ultrasound-guided percutaneous drainage. The patient was discharged on antibiotic therapy with planned outpatient follow-up.

At 21 days after the initial procedure, follow-up in accordance with the TRIPHASE trial protocol showed no clinically significant abnormalities in vital signs, electrocardiography, haematology, biochemistry, or urinalysis. No treatment-related adverse events were observed, indicating that nizaracianine was well tolerated in this patient.

FIGURE AND TABLE LEGENDS:

Figure 1:  CT-scan of patient at initial presentation. Frontal and sagittal CT-planes depicting diverticulitis of the sigmoid with extensive infiltration with left ureter involvement, and multiple gas configurations surrounding inflamed diverticula. 

Figure 2: First look of the left ureter. White light and NIR imaging with retroperitoneal fascia intact. Magnification: 3x.

Figure 3: Second look of the left ureter. White light and NIR imaging with retroperitoneal dissection. Magnification: 3x.

Figure 4: Last look of the left ureter. White light and NIR imaging with retroperitoneal dissection. Magnification: 3x.

Table 1: Baseline characteristics. Parameters obtained during screening three days prior to surgery, in accordance with the TRIPHASE Trial protocol.

DISCUSSION:
Complicated diverticulitis remains a challenge for surgeons and requires ongoing risk assessment and surgical planning. This case demonstrates that a visual aid, such as nizaracianine, can help guide surgeons intraoperatively and reduce the risk of ureteral injury. Accurate intraoperative identification of the ureters remains challenging, particularly given their retroperitoneal location, which often precludes direct visualisation. This difficulty is further compounded by factors such as anatomical variation, adhesions, inflammatory disease, and malignancy, all of which may distort the surgical field within the lower abdomen.

Historically, techniques such as retroperitoneal fascia dissection and the placement of double-J stents or ureteric catheters have been employed to enhance ureteric palpability and visibility. However, these approaches are invasive, prolong operative time, and require additional resources, including specialised equipment and personnel. Moreover, they are associated with an increased risk of genitourinary complications, including urinary tract infection, haematuria, and renal impairment2–4.

The limitations of these methods are further accentuated in laparoscopic and robotic surgery, where the absence of tactile feedback reduces their effectiveness. Consequently, there remains a clear need for a non-invasive modality that reliably identifies the ureter and could potentially reduce patient morbidity, operative duration, or healthcare costs. 

The effect of nizaracianine in this case is evident, as reflected in the surgeon’s intra- and postoperative assessments, SBR analysis, and illustrated in Figure 2, Figure 3, and Figure 4. However, the consistency of this effect may be subject to variation. As previously noted, NIR fluorescence has a tissue penetration depth of several millimetres, depending on tissue density, which may limit visualisation of ureters that are deeply situated or obscured. Notably, in such circumstances, the immediate risk of iatrogenic injury is also likely to be reduced.

Time of administration also has a considerable impact on the effect of Nizaracianine. As the effect is based on SBR, it is beneficial to minimize the background signal as much as possible. High background signal commonly occurs in the initial period after dosing, due to relatively high intra- and extracellular compartment nizaracianine concentrations. Administration should therefore occur at least at the start of surgery to obtain the effects described in this report. 

On the other hand, SBR analysis for urine flow is also prone to subjective evaluation. The background region of interest is typically drawn from the white-light image, as it reflects the surgeon's regular view. However, this approach cannot be applied to urine evaluation, as both the signal and background regions of interest shift due to peristalsis. To minimize error in SBR measurements, the background ROI must be drawn on the NIR image and have the same size and shape as the signal ROI.

A recognised limitation of nizaracianine is its dependence on urinary flow for effective visualization. Consequently, ureteric identification is not continuous, in contrast to techniques such as retrograde administration of ICG or the use of the fluorescent ureteral catheter16,17. This may introduce intermittent delays while awaiting passage of fluorescent urine. Furthermore, perioperative fluid restriction commonly results in mild dehydration, potentially reducing urine production and, therefore, the delivery of nizaracianine to the ureters. This may lead to periods when the ureter lies within the detectable range of NIR imaging yet remains undetected, increasing the risk of false-negative findings. Accordingly, negative NIR imaging results should be interpreted with caution.

To address these limitations, experience with NIR imaging and/or adherence to standardized NIR imaging protocols is recommended. For ureter identification specifically, we suggest imaging for a minimum of 10 s to account for reduced urinary flow. Maintaining a consistent camera-tissue distance and hovering over the suspected ureter location to cover a larger area is also important. If the fluorescent signal is limited or absent, cautious, stepwise dissection is advised, with frequent NIR imaging performed throughout.

The TRIPHASE trial implemented structured, timepoint-based action items to be performed during surgery. This included timing of dose administration, imaging, collection of vital signs and ECG, and administration of questionnaires. Study coordinators were trained on the study protocol, with particular emphasis on the use of the NIR imaging system and image analysis. Also, blinded independent reviewers always independently measured SBRs. These standardized procedures ensured thorough and comparable data collection across all study sites.

The TRIPHASE Trial aims to confirm this using two complementary methods: subjective assessments obtained through structured questionnaires, and objective measurements derived from quantitative image and safety analyses. This combination will ultimately indicate whether nizaracianine improves ureter identification compared to white light, reduces dissection otherwise considered necessary, and confirms ureter function and integrity at the end of surgery. 

Reductions in ureter injury, general morbidity, or healthcare costs will not be investigated, as the TRIPHASE trial is neither powered nor designed to assess these endpoints. Following market approval, nizaracianine can be further investigated on a larger scale. For instance, its impact on healthcare costs could then be assessed using Health Technology Assessments. Ureter injury prevalence could be investigated in larger randomized trials; however, it remains to be determined whether the actual value and contribution of nizaracianine lies in the prevention of ureter injury, or in its general role as an intraoperative diagnostic tool to guide surgeons.
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