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Fig. 1 Comparison of visiblelight imaging NIR-I and NIR-II fluorescenceimaging a Emission spectrum of ICG. Due to the limita-
tions of spectrometers' sensitivity range the spectrum is presented in two parts. The blue curve was detected by a silicon-based spectrom-
eter excitation 665 nm laser filter 750 nm LP  while the red curve was measured by an InGaAs-based spectrometer excitation

808 nmlaser filter 950 nmLP . b Visiblelight c¢ NIR-I and d NIR-Il images of therat retroperitoneal region. The retroperito-
neal LN was labeled by ICG. The NIR-I image was captured using a silicon-based camera a 700 nm LP filter and a 900 nm SP filter

while the NIR-11 image was captured using an InGaAs-based camera and a 1 100 nm LP filter. e Normalized intensity profiles along
the dashed linesin ¢ and d . f Caculated SBRsfrom e . Theintensity peak of the LN was taken assignal while the intensity of
hair cervix and intestine served as backgrounds. The NIR-1I image named 1100LP shows a significantly higher SBR compared to

NIR-I  making LN identification morereliable
1 NIR-I NIR-I1 a ICG
665 nm 750 nm LP 808 nm
950 nm LP b ¢ NIR-I  d NIR-II ICG NIR-I
700 nm LP 900 nm SP -1l 1100 nm LP e
c d f e SBR
NIR-I NIR-I1 1100LP SBR
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Fig. 2 Coaxia visible and NIR-Il dual-channel imaging sys-
tem Schematic diagram of the optical setup. The system consists
of an excitation light source  RGB camera NIR-Il camera coax-
ial dual-channel lens and filters. The coaxial dual-channel lens
alows both visible and NIR-Il imaging from the same perspec-
tive. b Photograph of the actual imaging system
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Fig. 3 Characterization of alignment error between the two
channels a RGB and b 1100LP images of a ruler taken by
the system with a halogen lamp as the illumination source. ¢
Normalized intensity profiles across the dashed linesin a and
b . The valleys of the curves correspond to the positions of
scale lines. The distances between corresponding valleys scale
lines inthetwo channelsare also shownin c¢
3 a
RGB b 1100LP c
a b
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Fig. 4 Dual-channel imaging of rat abdominal blood vessels Ratswereinjected with 0. 5 mL of 2 mg/mL ICG solution into theveinto la-
bel blood vessels. a RGBimage b 1100LPfluorescenceimage and ¢ merged image of the rat abdomen. The 1100L P fluorescence
image shows liver morphology and vascular network with high details d Intensity profile along the red dashed linein b  resolving a
thin blood vessel with aFWHM of only 0. 44 mm. Excitation 808 nm CW laser power density 140 mW/cm?. FL fluorescence

4 0.5mL 2mg/mL ICG a RGB
b 1100LP c 1100LP d b
0. 44 mm 808 nm CW 140 mW/cm2. FL fluorescence
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Fig. 5 Dual-channel-guided rat popliteal LN resection Prior to the experiment the rat was injected with 0. 25 mL of 1 mg/mL ICG so-
lution into the hind paw pad to label the popliteal LN. a Image of the rat hind leg before resection. Fluorescence clearly indicates the
position of the popliteal LN and lymphatic vessels. b Intraoperative image. The LN enclosed in white adipose tissue was clearly de-
lineated in merged image. ¢ Post-excision image of the leg. The fluorescence signal in the wound site has almost disappeared. d Im-
ages of LN and normal tissue. The LN exhibits strong fluorescence while normal tissue shows background-level intensity. Precise LN
excision minimizes damage to the surrounding normal tissue. Excitation 808 nm CW laser with a power density of 20 mwW/cm?
5 0.25mL 1mg/mL ICG
a b
c d

808 nm
CwW 20 mW/cm?
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Fig. 6 Blood supply assessment one week after flap reconstruc-
tive surgery a System setup in the operating room. b RGB
image of the foot showing black necrosis at the flap edge.
Merged NIR-IlI and RGB images captured at about ¢ 1.5 min-
utesand d 4.5 minutes post-injection of ICG 2.5 mg/mL 3
mL . No fluorescence signal is observed at the flap edge
marked by the yellow dashed line indicating insufficient
blood supply. Gradual fluorescence emergencies seen within the
area marked by the white dashed line suggesting the possible for-
mation of small blood vessels
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