AR FIiE 2023668 $31% HoM
+ 408 +  Journal of Prevention and Treatment for Stomatological Diseases, Jun. 2023, Vol.31 No.6 http://www.kqjbfz.com

[ DOI]10.12016/j.is5n.2096-1456.2023.06.004 - KRR -

03] R A T 555 S L Mk R FE AT B B 1
BIRTE A o R B R SR o

BARAR, EEM, MTER, Rk, HIR
Lk FINEA LA E R e A @A, S A 7 M (510120)

(FZE] B PRI S 215D 5 UGB AE G501 T B R FE AR v 53 6501 U0 B 3 B A P A7 4
NimREAERMESFE  FiE N B IR ERE 8 B, A #HCE AT 10 min 28 /5 KT S 051 R 4%, R
h DLSEAR 22 85 3R O E ARG X SRS B kb AT RSP PR DI BR IS , LA 0.3 em A0 AR BE 8538 A0 97 RARDEO L5 B IX
BT SE B UIERVE HL L 37 R UD BRI R i J5 A7 B 8O T 2L AN SO BUR R ZO R BN € , A geitv 2 5% . B
A BN EE ARG AT E IR UT IVPAR YR, SR 8 Bl T S e B IR B8 S8 3 349 3R A i I ) | e i 2
PELLAN MG, 5 KT 50E I BRI L (0.95 + 0.14) em (457 5B T 5 G By (226.2+15.8 ) au , & THET R
Hh P HR WL 8 AR 2 25 R 1 U1 B B THT (108.8 + 3.4) au (¢ = 20.718, P < 0.001) o 8 {5 £ 35 A5 B 15 4 e 2 3k
87.5%, L& WSIWRTH LRI LLAMIE G G A T 8 B I 568 5 I i 742 0 80 00 0 B S I, X R S S
P IRBE 8 AR Hh B VTR Y Rl AT 3 i PR A

(k@A) HOHERIRGE; WIEH; BER; WIS, ELAMOLRIE;
DOCHRBE ;B A I

[(FESES] R78 [X#EIFER] A [XEHS] 2096-1456(2023)06-0408-06
(SIAZEREN]  FERFR, EEME, (255, 25 . 05| W ST 214158 't AR BOARTE G508 O P R FEAR IR SE
B A TR R R B A, 2023, 31(6): 408-413. doi:10.12016/j.issn.2096-1456.2023.06.004.
Application of indocyanine green in near-infrared fluorescence imaging to detect necrotic bone associated with
osteoradionecrosis of the jaws KANG Zigin, WANG Yuepeng, HE Yilin, CAI Yongkang, HUANG Zhiquan. De-

partment of Oral and Maxillofacial Surgery, Sun Yat-sen Memorial Hospital, Sun Yatsen University, Guangzhou 510120,
China

Corresponding author: HUANG Zhiquan, Email: zhiquanhuang1978@126.com, Tel: 86-13826142898

[Abstract] Objective To investigate the application of indocyanine green in near-infrared fluorescence imaging to
determine the scope of necrotic bone resection in osteoradionecrosis of the jaw and to provide a reference for clinicians.
Methods Eight patients with osteoradionecrosis of the jaws were enrolled. Indocyanine green was intravenously inject-
ed through the elbow vein 10 minutes before osteotomy. After conservative resection of necrotic bone lesions based on
imaging results, the scope of potential dead bone resection in the area of low fluorescence intensity was gradually ex-
panded at an initial distance of 0.3 ¢cm. Near-infrared fluorescence imaging and fluorescence intensity determination of
bone cross-section were performed before and after extended resection. Statistical differences were analyzed. All pa-
tients with osteonecrosis underwent regular follow - up to evaluate the postoperative efficacy. Results Indocyanine
green was injected into all 8 patients with osteoradionecrosis for near-infrared fluorescence imaging and the scans were
clear; the fluorescence intensity of fresh bone wounds with an expanded mandibular resection range of (0.95 + 0.14) cm
was (226.2 + 15.8) au, which was higher than that based on intraoperative macroscopic observation and radiological re-

sults (108.8 = 3.4) au, (¢ = 20.718, P <0.001). The postoperative follow-up improvement rate of 8 patients was 87.5%.
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Conclusion Near-infrared fluorescence imaging with indocyanine green can assist in the successful removal of necrot-

ic bone until fresh bleeding of the jaw wound occurs, which has important clinical value in defining the resection range

of osteoradionecrosis of the jaw.
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Table 1  Clinical data of all eight patients with osteoradionecrosis of the mandible
BS clinical Preoperative soft Preoperative  Postoperative
Patients  Genoler ~ Age/year Primary tumor Surgical treatment . P . . I . P
’ ’ stages tissue injury trismus grading effect
1 Male 50 Right oropharyngeal Il Segmental jaw resection combined Swellings and I Effective
carcinoma with fibular osteomyocutaneous flap ulcerations
2 Male 69 Carcinoma of the right Il Segmental jaw resection combined Suppuration and I Recovery
neck lymph node with fibular osteomyocutaneous flap ~ intraoral sinus tracts
3 Male 45 Nasopharyngeal carcinoma Il Simple curettage Abscess | Ineffective
4 Male 67 Right buccal carcinoma Il Marginal jaw resection combined Ulcerations and I Effective
with anterolateral femoral free flap abscess
5 Male 50 Nasopharyngeal I Segmental jaw resection combined ~ Swellings and extraoral | Effective
carcinoma with fibular osteomyocutaneous flap sinus tracts
6 Female 50 Nasopharyngeal Il Segmental jaw resection combined Ulcerations | Recovery
carcinoma with fibular osteomyocutaneous flap
7 Male 67 Carcinoma of the Il Marginal jaw resection combined Abscess and swellings I Effective
left tonsil with pectoralis major
myocutaneous flap
8 Female 67 Nasopharyngeal | Segmental jaw resection combined  Intraoral and extraoral | Effective
carcinoma with fibular osteomyocutaneous flap sinus tracts

BS: bone destruction; soft tissue injury
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a: the necrotic bone lesion was exposed; b: a cross-section of the bone
was taken after conservative resection of the necrotic bone lesion based
on radiographic results; c: a cross-section of the bone after extending
the excision area to include potential sequestrum

Figure 1 Intraoperative indocyanine green near-infrared fluo-
rescence imaging of mandibular osteoradionecrosis in patient #2
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Table 2 Comparison of fluorescence intensity in the bone cross-section before and after resection of mandible osteoradionecrosis in 8

patients with an enlarged border of necrotic bone

Patients 1 2 3 4 5 6 7 8 Average fluorescence intensity/length
Before extended resection/au 107 108 103 114 107 108 112 106 108.8 + 3.4

After extended resection/au 237 246 229 205 245 208 235 215 226.2 +15.8

Enlarge the length of the excision/cm 0.8 0.9 1.1 1.0 0.9 0.8 1.2 0.9 0.95+0.14

, 20.718

P <0.001

a: panoramic radiograph showed bone destruction and necrosis before resection of the mandibular osteonecrosis; b: panoramic radio-

graph showed that the remaining bone tissues healed well and that the necrotic bone was successfully removed 12 months after seg-
mental jaw resection combined with reconstruction using a fibular osteomyocutaneous flap
Figure 2 Panoramic radiographs of the mandibular osteoradionecrosis in patient #2 showed that bone tissues healed

well 12 months after surgery
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