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INTRAOPERATIVE EVALUATION OF URETERAL BLOOD FLOW
USING INDOCYANINE GREEN FLUORESCENCE IMAGING
ON LIVING-DONOR KIDNEY TRANSPLANTATION

Yusuke SHIRAISHI, Masakatsu UEDA, Masaaki IMAMURA and Koji YOSHIMURA
The Department of Urology, Shizuoka General Hospital

Ureteral stenosis occurs in 2-10% after kidney transplantation. Most are caused by ischemia of the
distal ureter and are difficult to manage. There is no standard method for evaluating ureteral blood flow
during surgery, and it is left to the judgement of the operator. Indocyanine green (ICG) is used not only for
a liver or cardiac function test but also for an assessment of tissue perfusion. We evaluated the
intraoperative ureteral blood flow under a surgical light and by ICG fluorescence imaging in 10 living-donor
kidney transplant patients between April 2021 and March 2022.  No ureteral ischemia was detected under
the surgical light, but ICG fluorescence imaging revealed/decreased blood flow in 4 of the 10 patients (40%).
Further resection was performed in these 4 patients to increase the blood flow, and the median resection

length was 1.0 cm (0.3-2.0). The postoperative course was uneventful in all 10 patients, and no ureter-

related complications were observed. ICG fluorescence imaging is a useful method for evaluating ureteral

blood flow and is expected to help reduce complications caused by ureteral ischemia.
(Hinyokika Kiyo 69 : 41-45, 2023 DOI: 10.14989/ActaUrolJap_69_2_41)
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Table 1. Patient characteristics

Donor
Median age, years (range) 60 (38-73)
Median BMI, kg/m? (rangc) 22.5 (17.5-27.6)
; Sex, n (%)
/g X\ Male 5 (50.0)
o \ ‘ Female 5 (50.0)

Median preoperative Cr, mg/ml (range) 0.8 (0.5-1.0)

Median preoperative e¢GFR, ml/min/ .
1.73 m" (range) 72 (60-118)

Fig. Intraoperative ICG fluorescence imaging. a)
Blood flow to the end of the ureter is increased
(arrow). b) Blood flow to the distal ureter is

decreased (arrow). ICG : indocyaninegreen. Comorbidity (%)
Hypertension 2 (20.0)
Hyperuricemia 2 (20.0)
L OWimA o o M, SEERER 2 #i5 L, TR Hyperlipidemia 1 (10.0)
g, I EAE T L 72, e TR R L Nephrectomy Side (%)
721, 1CG 5mg % B IRIOICERE RS L, AR f; Qgg
Jo# A5 25 & LIGHT VISION® (Bt 2kt i M@it '
R, 58 % W T ICG 2357 2 kyE% € Median age, years (range) 54 (29-79)
=Y TEELL 106 BE=Y - b #REISSE Median BMI, kg/m? (range) 92.2 (18.0-26.4)
LIRE AL B mAADMFEADS) 7V 7 A DHEFET Sex, 1 (%)
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fGANE AU MR RAF, KA £ Tl 2 % 1 AU Female 4 (40.0
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B, ML BT 7 7 7B TR % BN YIRR L7z CON 2 (20.0)
AR & BN HRE T, DR X 5 o ﬂﬁg
BB 7 B S I L. IRAS ISR A © il % 22 Renal sclerosis 1(10.0)
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L. WEBEHE & oW ez 72 REZATE, ~12 2
R D d 5-0 W Ciksie e L L7, RS A BMI: body mass index, Cr: creatinir}e, eGIR: estima.te.d
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Table 2. Surgical outcome

Donor
Median operation time, min (range) 233 (207-312)
191 (177-266)

25 (5-80)

Median insufflation time, min (range)

Median blood loss, ml (range)
Recipient

Median operation time, min (range) 379 (332-535)
260 (30-1,640)
Median WIT, min (range) 4 (2-5)

Median blood loss, ml (range)

Median TIT, min (range) 85 (60-141)
Anastomosis site (artery) (%)
Common ileac a 7 (70.0)
External ileac a 3 (30.0)
Anastomosis site (vein) (%)
Common ileac v 8 (80.0)
External ileac v 2(20.0)

WIT: warm ischemic time, TIT: total ischemic time, a:
artery, v vein.
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Table 3. Intraoperative evaluation of the ureter and postoperative course

Ureteral ischemia

No ————————  Time to visualize ICG fluorescence to the distal ureter (sec)

Surgical light 1CG

Resection  Observation  Postoperative
length (cm)  period (M) course

- - 68
- - 20
- + 172

+ 35
53
- + 21
- - 56
- - 58
- + 76
47
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12 NC
11 NC
1.5 10 NC
0.5 8 NC
7 NC
0.3 6 NC
4 NC
3 NC
2.0 2 NC
1 NC

ICG : indocyanine green, NC : no complications.
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