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Introduction

Anastomotic leak (AL) occurs up to 5.2% in bariatric and 
15% in colorectal surgery.1, 2 The current standard for per-
fusion assessment is naked eye inspection. Indocyanine 
green fluorescence angiography (ICG-FA) can indicate tis-
sue perfusion and may reduce AL.1 However variabilities 
in dosage, timing, interpretation, and workflow pose chal-
lenges.3 Laser speckle contrast imaging (LSCI), dye-less, 
on-demand, real-time imaging, detects perfusion through 
dynamic interference produced from coherent light scattered 
by erythrocyte movement.4 We report a novel multi-modal 

LSCI and ICG-FA perfusion assessment in single device in 
a first-in-human (FIH) trial, after porcine studies.5

Methods

ActivSight™, an FDA-cleared laparoscopic form-factor device, 
was used for this study. (Houston IRB#20–0967; Buffalo 
IRB#20–003; NCT#04633512) LSCI and ICG-FA signals are 
displayed in several modes: overlay, where the signal is overlaid 
on standard RGB video, and contrast, where the signal is dis-
played without RGB video (Figs. 1 and 2).

Forty patients age ≥ 18 years undergoing elective colec-
tomy with anastomosis (n = 17), Roux-en-Y gastric bypass 
(RNYGB, n = 13), and sleeve gastrectomy (n = 10) were 
enrolled. Patients were 30% male, aged 53.8 ± 15.79 years, 
BMI 38.09 ± 10.03 kg/m2.

Perfusion was assessed: colectomy – 1) after devas-
cularization, before proximal division, 2) pre- and 
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post-anastomosis; RNYGB—pouch after 1) creation, 2) 
gastrojejunal and jejunojejunal anastomoses; sleeve gastrec-
tomy – after partial and complete gastric transection. Sur-
geons identified the line of demarcation (LOD) using white 
light imaging (WLI), ICG-FA, and LSCI. Surgeon ICG 
ingress indication was the benchmark. LSCI concordance 
with ICG ≤ 2 min after injection was measured.

The primary outcome was safety—the absence of device-
related adverse events. Secondary outcomes included fea-
sibility, usability, and accuracy reported by surgeons. This 
study was performed in accordance with the Declaration of 
Helsinki. This human study was approved by University of 
Texas Health Science Center at Houston, Houston, Texas, 
USA—approval: #20–0967; and University at Buffalo, The 
State University of New York, Buffalo, New York, USA 
– approval: #20–003. The study's clinical trial registration 
number is NCT04633512 registered with ClinicalTrials.
gov. Participant registration took place from 11/17/2020 
– 11/17/2022. All adult participants provided written 
informed consent to participate in this study.

Results

LSCI was concordant with ICG-FA on initial injection but 
more accurate on repeat assessments. LSCI latency aver-
aged ≤ 150 ms and ICG-FA 31.95 s (p < 0.0001). Human fac-
tor 5-point scale evaluation (n = 22 surgeons) demonstrated 
good display quality (4.07 ± 0.86), form factor (3.82 ± 1.57), 
and ease of setup (4.26 ± 0.85).

In colorectal and bariatric cases, LSCI identified the same 
perfusion boundaries as ICG-FA. Anastomoses and gastric 
remnants appeared well perfused in LSCI and ICG-FA. 
There were no adverse events.

Discussion

The use of LSCI for real-time tissue perfusion assessment 
in MIS procedures demonstrated safety with no complica-
tions or adverse events. LSCI showed more spatio-temporal 

accuracy than ICG-FA and more precision on repeat assess-
ments. Surgeons noted false-positive ICG fluorescence in 
non-perfused tissue distal to perfused tissue, likely due to 
capillary leakage.3 Because LSCI uses erythrocyte move-
ment, not a fluorophore, accuracy is unaffected by multiple 
assessments.

Limitations of this safety and feasibility study include 
no control group for comparison of outcomes, and case 
heterogeneity.

Conclusions

The dual-mode LSCI and ICG-FA imaging device is safe 
and usable in MIS with the added benefit of dye-less, accu-
rate, real-time, continuous assessment of tissue perfusion.
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Fig. 2   Representative perfusion assessment: sleeve gastrectomy. Well-perfused remnant (white arrow), devascularized stomach (yellow arrow), 
perfusion margin (white line) a. WLI. b. ActivPerfusion™ overlay and c. contrast modes; d. ActivICG™
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