&"‘NQ

S
4ope

T Kobe University Repository : Kernel

PDF issue: 2025-07-17

SERMERERHREMNR DR EREREE UO‘T%
BEREMEMDIRICICCRIIEIC & 2 WEERILRET

{ffi & 1T > 7= 1451

=K, o ; KA, #— ; E&, ¥ ; o, AF
; RA, K— ; =M, #—8 ; BE AT

N

10N

FER, JEKRBR ; =R, %

(Citation)
HA/NBARIZZSHMES, 58(7) :972-977

(Issue Date)
2022-12-20

(Resource Type)
journal article

(Version)
Version of Record

(Rights)
© 2022 RFEFEFEFIEAN BRNMNEARZES
JVIAT747 - AFVX [FRT - FEF - #K 4.0 HERE]

(URL)
https://hdl. handle. net/20.500. 14094/0100489085

KOBE
\IJ\]\I RSITY

%)



A/Mb&RE H558% 75 20224E12H, pp. 972-977
doi: 10.11164/jjsps.58.7_972

DI
JoRVEEL B PSRN 12 D SE RV BB ZEHE (T %
FOEREY Sl OB
ICG HIGIEEIC X 2 W&k aF i 2 47 - 72 1 B

B KA #h—l N VLR G UiV N3
HN XY, ha K, BRI, R M

K

= =]

FEFNE 1k 3 2 T B, SEREREMSE (LT, EA) (Gross 78I C ) O BUGHM DR,
TEHEBICBIT 2L REEELZE (LLT, CES) o&ksgbiiz. itk dmAL & ARERn
SR CH o7, MAEZRBL LR TP HED SHEBIOMESMB L, & BRNTHER
HOF RS ZAEFEHEERAR O CES % 5o 72, 1k 3 7 H I RIERERAE IR L L O
BB AW 21T 572, CES DGR H 2 BRI R TH o 72720, LEWERIC
Indocyanine green (LLF, ICG) #6#: % M T & o i 3FAl % 17 VW W & o it A3 72
TWhZ L&l L7z, itk CES OW & EfkzE 2 il 228 NBLEIRY 7 OV — IR IC & 1) 2a
L, 3if& o /B, Sz Bl LAEENMS R Th b, EAMTRO CES REWFIZBY

% 1CG HOLH: & MV 2-Wy A BRILERFA B L TR % 5% % 2 TR 5.
T5IME  ERMMEREE, SERMRERAME, 1CC Bk

I (30U ®IC

e KMk B Ak 22 9E  (congenital esophageal stenosis LA
T, CES) & /&2 £%25,000~50,000 A2 1 A & Fi T
DN, FRMEAEMH A (esophageal atresia BL T,
EA) BIICBWTIE15% & mBICAHT 27—k
12 EA OREEAED ELERINT-& LTy &E o Mk
ELW AR OBIRIZET LN TV DS, BB A
2B A IS & OERR ORI O & BN 72 5T 125126
LTV WY BRI EA BUAT# 0 CES O EW &
MiTid, EAJEAPEPI L LI L CTINEREEARED Y A 2
MW E SNLeD, EEEEY GBI 2 YA
DOFHIiAS, FEAEAREOEREED T, AT O 22k

PHROEEOHMICHHATH B L Wb s

THALE Wy A A IKE o LG AP AN A & L TE, T AR
Indocyanine green (LLF, ICG) G A D HILE
MEHEBICB WL VSN TEY, FFICREFMIC
BIL ClX EEEREO M A HTH 2 Ll S
T2 2™, /NEBICEBY AR ICG #itik%E Hw T
ML FFAG % 47 o 72 35 61 222

4, EA MR CES Ozl - A iy
B & 4T 9 BRIC ICG #0648 o MLt 374 % 17 -
TREB 2 REER L 72 0T, BB R EZMNMZ THE T 5.

II % il

JEB) 1 3 H, B

IR A R S B IR e N AR, AR SR B R SRR SR R /N LA 2 4

* H AT B A Il B I A )11 e ol B e s SR AR

SILRRILT 2 &b i e /NE AR
Corresponding author @ K Fi#fi—
W5 B A A Ze RSB 7 Rl R N WAV R 27 55 1

T650-0017 SLERILANS P DXRNT 7 T H 52 A R BR AR A Be N BAVEE, AR Rk ez

@@@@ CORFIZ ) A T4 T - TE Y A[FIR - ) - K 4.0 EER] T 4 £ A TFICRES TV E T,
BY NC SA https://creativecommons.org/licenses/by-nc-sa/4.0/deed.ja

© 2022 HA/NE M2


https://creativecommons.org/licenses/by-nc-sa/4.0/deed.ja
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.ja

H/NA&RE

587 73 20224121

973

B4 BEZLBRA%A
1D @ 18D 280 390 ™o oM 1aw s
1 | I | | T | | |
&Rt 387
~ N m
*JE ||: f=h ﬁ Iﬁ g‘g % gB a
Bl 3 Z B . N TE
w5 3 f AN oy
B a f g (O S
=B g 4
g s 2%
?% o =
B
]
& 1D : B&1, 1M : B&
X1 ERRRE
FFF MR
RIRHE - B FEREMETADA BHRRBT L RF T ¢
¥ ANIRED D)

TUVF—E 2L

JE RIS AR 3 rP oD iy DR 0 B T A A T SRR
% L Hiao K% #0, EAMREbR T,

BUmIE (K1) fElE39M1 H, 288lg #EEHWET
. Apgar score 1 47, (147), 7.0 (543). HEH#BEOH
BWIFABOIEHHEM L >~ 7 ¥ BT coil-up sign &
B - BT A %R0 5 2 L Hh 5 Gross 58 C R
EA LBl L7z, 7, G4, AElE, ABKIE H
BREEZEPLTHBY VATER & L2 L7, Hiinl
W25 4 W RGO - WIS 7 71— TR ICE
0, FESUEFEEL UM LRSS L. LT
B gaplE2em TH Y, #HEEEO L FHAED over
lap DMERTE 7o O BB LB AW EITHI L L L7z
% BEV) A 12 transanastomotic tube & L THES M IZAE
PSR L 72 8Fr O h 77— 7 V& HHI~NFET 5 &,
W& 5% 2 cm O FEEE D S HUANED B 2 & A
TELholz. 6FrOREHT—TVIEHLIZLT A
HNECTIHATNRETH 722 05, TEHAEBD CES
DEPEAEED Tz, HIE Tl Tl B A EY S D AAT
WHT L7z HE8IAT» - A T A IO
MITRIFCH Y, ROMWMERGBL, HEGO kR
L—r%4kFE L7z, HiE 1512 full feeding & 72 ) Hils 39
WGRBE L7z, BRI L OMREB NI R TH -
73, BEFLE R AR LA 7 A A E X ) frefidh ol
AP L7z, BELELE (M2) 2i7o7-8 25,

2 EERALESEE (10 20 )

EA ORI O &4 E=64) L O ILMMo T
FBIZSAERAL (H=A) 2305,

EA BUBHIRE QW &322 7 il b RIFCTd - 7285,
T HRFTIE NS abrupt-narrowing DRk AE(G % 850 Jo KMk ATl
BRASHE LW L7z, 1 2 A HICHiAT L 72 W g B8
TRAS T TR Al D T MR & i vp Je A2 o A
B EREN OB REAILAR 2 BEbR D15 E R0 (X3), &
B K AR CES 2R3 50 L CTh o 72 FIREICHR
ZEIN R U CPIBLEEI N L — V3R % 2K 72 AR A2
OMREATRETH Y, N — VIEEFEENZ L &
WEEEILOEBEIED ) A 7 H3Ev L fIB L ¢, #H CES
WZF LTz bR - AEAEY A E1T) st L7

1% 3 2 IR, CES 123 2 MR H I BRI AR
Lot



974

A B

3 REHILENBLE -
LY
A TR RE I AR TR O R4 % 8, 5.4 mm D
AD—=73lMTEY. B RO T R oL &
HNIROE LTI - 2RO 5.

FRNBERA (152 2

ABEREIHAE - B R 75 cm, {ATE 8.94 kg, Il 98/54
mmHg, MRHT 108 [8]/45, Sp02 100% (room air)

MO WTIE, WREZ B Y IR 4 W & & B &
¥, BEEEYAISHETH 25, H50IEWE
o LB W A FBILTE AT S A AN B & CHI B L 723 A1
Collis-Nissen {01811, B2 X 2 LETFED %\ il
BRI T A AT S Al & L 72",

TP B L O e (IX4) B2 YBR[l o
LB GEIRAIZ T, FEASEe e L.
Mz EEEALE ST X O LR e A L
T CES O A I L7z & 2 A, EAWEEHOR 2
cm HHIA2 5 3 em 12720 CES OFAEEBHAFAEL T
7=, CES ITHMH) & i 50 8 PRI A8 - A8 32 & R I
L—3eeoThBY, MlxHEET 22 L Cr iR
OMFEA b B 2 L2 R&L, EAWSEEE CESH
MmO FE R EEIZR/NRIC E L7z, FTRREdaEy
BAWETHCHEEL 205 CES @19t 1.5 cm % 4]
BrL7z. Z OWpi T BB BRITG 2% overlap 3 5
FEEDLICEES Bho 7275, HELFIME & i
REDAUEDFRAE L T B 7280, & SIZHALFM & b1
5 mm 3O LAz, CHIIT P & 3 1 fal RSk
FICHLThITRIMEL TR RTHo 7228, I
VL AEREA YIRS 5 L AEEEWEPAREL 55 &
HWE L7z Bl 4 WA 2T W25, SR EEIRD
LWYE L o727, YEHIZICG % 0.5 mgkg & R
Mk#% 5- L OLYMPUS #1848 R4l H N BLEE & R 7 &
VISERA ELITE II° TW & B o 1L & 815 L 7= ICG #
5.4% 30 AU RERE R M L 72 WE T, F 3 RS R
L, #t\C30HREECTEAE D B0 LYEIOILT
PRIZNTVD ZEAHRTE (M4, WiEFL—
Y EYETRIRE L TR 28 T L7z,

Mits 3 HRIEAG AR &2 V228 B e L, gk 7

H/AMV &GS 4558% 7% 202248121

R4 it ICG H#otE:

LI & W4 112 ICG % 0.5 mg/kg % iR S L 72
LA, THIEBIZHOE T A D o 7218 # AT P £
D HOEF O RO, WEMOMEI RN TS Z &
whERR LA

H 24T o 72 058 3 MAE T & CES & ifid o o4k <
SN EEAOMESRIFTH Y, B8
FHERZWEAL, MHEIOBEICHEERNL— 2L
7o Aite 12 H HICHE 28 LB EZ LG L7225,
AL £ AT Y O I HE © b Al ke A 5 5wk
ZROT, k23 HHIGHEBRE L. i1 HE (1
WA PHRE) 200 HAEREC X 5 &% OIS
LU, itk 2 20 H IR EEE T I MR T (Toupet )
AT L7z, [FMECAT - 72 L ERTEALAE IS B L O
FOE A T A AR A L T\ 7z 2[RRI
WHLEE T 7NV — Pl 2 47 o 7o, AUl s & 2 R
T BIERIZBEM T D - 7245, CES W4 B2 Wy 438 & PR
ZEDERER R DS PIE U 725050 R AE LT % T L &R E R



H/AMV&RE %558% 7% 202248121

X5 s PHLET R
M EAICKRE G E RO L (%),

LT, 4 »HKEETI23m (RBMHRICE4E) @
PNV — YRR R AT L7, 32 A oBUE, @A
ZENUMEERTHEBL TV 5.

SRBLHIARAT R, (1M 5) © FUEA IR 2 R 5.

nm % %=

PR - JLEDOEAR CESOEEWEIIBWT, #
BAENGEUE FENE 0 T B A E AW & S A2 12
MELTBY, Ml REGIHETH 5.

EA MRS BT 2 BEWEOREARED T 5 EH
HFD—>2 % LTYEIBIZH DB ERVEIRDS, WH 72
RN E W) NN RER L, LT HEEOES]
WZAE ) MG F A B S AR EDY 27 & B
LIENBELMEENTVE., 202 Ehsh, WEH
DIMGEATRIZ I, AR LY 20 BRI 0 5 2 ik
ETOWYENRLTNEY? FBEROMNTY,
W &R 7 B BRI DO FEE IS X o THMRESR O H oA
B X OMMZRZEL TV HERH LY. LrLl, W
BEBIC 22 B BEBR R MG % A7 PP S BRI\ SRR 5 % J7 ik
ERTZET LTV 20O,

JEAE, ICG HOBIHIRE 4 70 FRALIEAR O MR U 0 FFAM
WKHWHNRTBED, FRORAFRO ZEFMIIOWTIE
HEFEICE W TS LEOFPR & W&o BIRICH
ThbHERESNTWEY —J5 /NES RS B
Wb ICG HLTE % BB LI A, MR R T LE F
MBI BIRE RSB L RGO F Er— 3
YWRAEMTHDETHMEDPHZ2o0H DY, ICG 12D
BOI—FPAEEINTVE20I—FT7LILVF—D}
FICEETHILEEH SHH, ANBITBWTH 2.0 mgkg

975

MEFTTHNIIREHEMTREREZZ 27, NILHE
TOEEWYHEDHHICOWTIE, Jenning 5D 7 )V —7F
A EA OB WA dd 5 W IE 2205 B L 1% o I Al 12
ICG ik Z MTWwaY 22T, HEBIO LS %
EA #it4® CES JEBINC BT 2 W 4538 MLFE s & A& A5 A
DY) A7 HENICICG #HtEPFH TR e E R
HICHE 5 72, AEBNEOCES BiE i I o T A 38 5
ML AS EA BEA IR O e W) 45 0 5288 T Fr i BE Y LR
WAL TV LRt 5 2 &, QCES Rz K
W DIRAEEEIBRIC X o T IZ 00 5 BEERAT L 1 i <
GBI E, O2EPOYETRO S S % B MR &2 B
L7, 2070, HEAEYAHICICG HGHE Tl
BMERT A L & L7z ICG #GHIC & » T R AE M
FEEN B L OVEE B 2 S OGRS RI CTH 5 2 LA
AT E 7z THEBEMNIZED | OB RNz O A LIS
RS L MLRARRZ LW TH - 7255, WEHOIL
AR TV D L OHBHIWEETH - 72, COFTR%E
b LA, ITERTAR WSS T 2k & L

WLEWA - HREICBUT A ICGHEZMMNT 24
A IV 7L TE, WARHCHTT L CIl e L pLsipy -
WG R e B 2 E A RINTH Y. HERBITI,
WIERIC ETHEEE#FEY] L2IRETICG 2157 5
ZEBDER L L LWAEREEZICICG & #5 L
flidsZ LT, MHEARIBOEMYIERANOLE, i
B KIS REIC 22 5 L F 2 72, ICG #LHEIC
X % Bl 2\ T O BIMAEE - YIBRASWRE R IEBI TH N
EREEHIC ICG HLLEETHIHM D HVRE. Lol
EAIZ& 0 L 7= CES @434, EABIARMHIRIZ Ll DX
ZRIME AU S N5 EECTHERO MK T2 RE3h
B 728, W LY 22 SERANIND B M5 G I WA H35E
W L7212 ICG #Gi: CIMERHi 2 179 13 )AL F L
WEEZS.

B BRIl #2012 CES WAk a2 & R L7=2%, ik
BEE O FEREE L OW G TH o722 LD E2 B HR &
E S A QRY:Y

EA IZ&BF L7z CES oG To&EW &% D ICG
HOGIEIC X 2 WA S s A, AHmFw - AN EE o
VIR MRER L2 T2 LTHHEE 2 b

LSRR R R OBENBOREGIAEIZEL T 2.

Z DLW TH TR E FIZEA PCIRE I 2w,

(KL ZHET 2 12h72Y, FRTERBHSIE - SRAEY) &
HOMAEEFIIZ3B31F 5 ICG OA MR THR 2 E o 72Kk ER



976

A & 2N BE N SRR Russell W. Jennings 6 /E, Benjamin
Zendejas-Mummert JoA ICHR# W72 L E 5.

AL OZEFILH 58 [0 H AN RVl s di ey (B
€, 20214F) THEELL.)

EE®E

Fk BRI OPEE, T— 5 ONE, SRR
KRHi— WO, SWUER, R, MO -
7 - RIE

WE K T — 5 DN, BITEORR

THITE R OBE, HIIEOMRR

RRDERER © 7 — & oI, R, 5 B G5
ENTE T — 7 OYUE, R
hak— 1 F— 7 OIUE, IR
ERMHE—ER © 7 — & OIUE, R

M T WIZEOREHE, SRS - TR - E

X 23

1) Terui K, Saito T, Mitsunaga T, et al: Endoscopic
management for congenital esophageal stenosis: A
systematic review. World J Gastrointest Endosc, 7:
183-191, 2015.

2 ) Escobar MA, Pickens MK, Holland RM, et al:
Oesophageal atresia associated with congenital oesophageal
stenosis. BM]J Case Rep, 2013: hcr2013009620, 2013.

3) Amae S, Nio M, Kamiyama T, et al: Clinical
characteristics and management of congenital esophageal
stenosis: A report on 14 cases. ] Pediatr Surg, 38: 565
570, 2003.

4) Braungart S, Peters RT, Lansdale N, et al: Congenital
oesophageal stenosis in oesophageal atresia:
Underrecognised and often missed? Pediatr Surg Int,
38: 331-335, 2022.

5) Kim SH, Kim HY, Jung SE, et al: Clinical study of
congenital esophageal stenosis: Comparison according to
association of esophageal atresia and tracheoesophageal
fistula. Pediatr Gastroenterol Hepatol Nutr, 20: 79-86,
2017.

6) Okata Y, Maeda K, Bitoh Y, et al: Evaluation of the
intraoperative risk factors for esophageal anastomotic
complications after primary repair of esophageal
atresia with tracheoesophageal fistula. Pediatr Surg
Int, 32: 869-873, 2016.

7 ) Aumar M, Sfeir R, Pierache A, et al: Predictors of

anastomotic strictures following esophageal atresia

H/MVRRE 5558% 7% 202242121

repair. Arch Dis Child Fetal Neonatal Ed, 107: 545-
550, 2022.

8 ) Noma K, Shirakawa Y, Kanaya N, et al: Visualized
evaluation of blood flow to the gastric conduit and
complications in esophageal reconstruction. J] Am Coll
Surg, 226: 241-251, 2018.

9 ) Paraboschi I, De Coppi P, Stoyanov D, et al:
Fluorescence imaging in pediatric surgery: State-of-
the-art and future perspectives. J Pediatr Surg, 56:
655-662, 2021.

10) Thompson K, Zendejas B, Svetanoff W], et al:
Evolution, lessons learned, and contemporary outcomes
of esophageal replacement with jejunum for children.
Surgery, 170: 114-125, 2021.

11) McKinnon L], Kosloske AM: Prediction and prevention
of anastomotic complications of esophageal atresia and
tracheoesophageal fistula. ] Pediatr Surg, 25: 778-781,
1990.

12) Hong SM, Chen Q, Cao H, et al: Developing a new
predictive index for anastomotic leak following the
anastomosis of esophageal atresia: Preliminary results
from a single centre. ] Cardiothorac Surg, 17: 131, 2022.

13) Svetanoff W], Zendejas B, Hernandez K, et al:
Contemporary outcomes of the Foker process and
evolution of treatment algorithms for long-gap esophageal
atresia. ] Pediatr Surg, 56: 2180-2191, 2021.

14) Ishiguro T, Kumagai Y, Ono T, et al: Usefulness
of indocyanine green angiography for evaluation of
blood supply in a reconstructed gastric tube during
esophagectomy. Int Surg, 97: 340-344, 2012.

15) Ladak F, Dang JT, Switzer N, et al: Indocyanine
green for the prevention of anastomotic leaks following
esophagectomy: A meta-analysis. Surg Endosc, 33:
384-394, 2019.

16) Ganske IM, Firriolo JM, Nuzzi LC, et al: Double
supercharged Jejunal interposition for late salvage of
long-gap esophageal atresia. Ann Plast Surg, 81: 553~
559, 2018.

17) Firriolo JM, Nuzzi LC, Ganske IM, et al: Supercharged
Jejunal interposition: A reliable esophageal replacement
in pediatric patients. Plast Reconstr Surg, 143: 1266~
1276, 2019.

(20224F 3 A 3 H&ZAH)
(20224F10/7 1 HERHD)



H/AMIERRE  5858% 775 20224E121

977

Blood Supply Visualization Using Indocyanine Green Fluorescence Method
for Esophageal Anastomosis in a Case of Congenital Esophageal Stenosis
After Esophageal Atresia Repair: A Case Report

Shun Yoshinaga'?, Yuichi Okata', Aya Watanabe', Shohei Yoshimura', Kotaro Uemura',

Harunori Miyauchi®®, Taichi Nakatani'®, Yuichiro Tomioka’, and Yuko Bitoh"

! Division of Pediatric Surgery, Department of Surgery, Kobe University Graduate School of Medicine

* Department of Pediatric Surgery, Kakogawa Central City Hospital
% Department of Pediatric Surgery, Hyogo Prefectural Kobe Children’s Hospital

A 15-month-old male patient, who underwent surgery
for esophageal atresia (EA) with distal tracheoesophageal
fistula at the age of one day, in whom we had difficulty
in inserting a post-anastomotic tube, was suspected of
having congenital esophageal stenosis (CES) at the lower
esophagus. Postoperative feeding and weight gain were
satisfactory, but frequent vomiting appeared from about
seven months after birth when weaning diet was started,
and endoscopic ultrasonography revealed CES associated
with a tracheobronchial remnant. At the age of one year and
three months, congenital esophageal stricture resection and
esophageal anastomosis were performed. Since the CES

anastomotic site was found to be highly tense, blood flow
was evaluated at the anastomotic site using the indocyanine
green (ICG) fluorescence method after the esophageal
anastomosis. It was confirmed that the blood flow at the
anastomotic site was maintained. Postoperative anastomotic
stenosis was observed, but it was improved by endoscopic
balloon dilatation. Currently at the age of three years, he
eats a normal diet and gaining weight well. We report on the
evaluation of blood flow at the anastomotic site using the
ICG fluorescence method in CES esophageal anastomosis
after EA.

Key words: congenital esophageal stenosis, esophageal atresia, indocyanine green fluorescence
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