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Abstract

Esophagectomy for esophageal cancer is a highly invasive procedure involving the cervical,
thoracic, and abdominal regions, with postoperative respiratory complications being a long-standing
challenge. Since 2009, our department has developed a novel approach using mediastinoscopic
transhiatal lymphadenectomy, and in 2014 introduced a left single-port cervical approach, aiming for a
minimally invasive yet radical esophagectomy in the supine position without thoracotomy. This
technique avoids position changes and one-lung ventilation, reduces blood loss via enhanced
visualization of the deep mediastinum, and improves accuracy of lymphadenectomy, leading to shorter
operative times and fewer respiratory complications. We also employ intraoperative recurrent
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laryngeal nerve monitoring and 3D-CT angiography to enhance safety. To date, we have performed
637 cases of laparoscopic transhiatal mediastinal dissection, including 450 with single-port cervical
access. The procedure has gained international recognition. Ongoing advances, including robotic
and navigation technologies, are expected to further evolve this approach.

Key Words: Esophageal Cancer, Mediastinoscopic Esophagectomy, Postoperative Respiratory

Complications, Intraoperative Neuromonitoring.

BREBRE

FEETFANE, SHES - B - JEERIC b7z B A
WY ET 2EEICREBN TR TH D,
7 T RO S PHE L RAE IS ) &
FRAEE SNTE ERITHBIIC X 20
L7 70 —F D EFHTH Y, WEHOMEE X
O 2 SERERE OB E—E DR D - 72
LD, WNOKE 25, ik onE
P 7 & ONTRER AR 2 L0, ATt
KDFAERLEIABDER & 72 > Tz,

—77, FERIINIC X B RESEER - R S 0 &
BERFMNE, H L BHEERTH2E 00",
T4V FEETH AT EIER LT, JEFHR
OGRS Vo oL EEORIE, 250
2 VSEIENE ORI ICIEE A 2 T 2
HLWEOD E, 1990 SEAICAD, HEFEsE
& G HER T COIEFRM TG S b &
Il o2 MRS A Ry ¥ — RN
et x Wiz 7 7u—F 2 A b7z
A, ATE R R R B OBENE, EREOREICE

WTHRIRE L CHAI 2R IR ), fike L
THARMTADIR CERT BITIIES ho 72,

TR T B YIRRITD
FIF & ERMEDIEE

LRFTIE, TR AR E PHEOER & Tl
AL 2 WAL S 2 B 72 2oL 2 HE
L. 2009 4 & 0 #EFmSE 2 F 72 NBLEE T #ESE
FLRYHERR SR 12D MlAatho 72 (K1), HA
L&, BEIUREEIATSE S Z & THiE
VEOWE & i 5 2 L 2 F 725 B LTw
727, WERREIL ), ) CoSHEIEREIC BT B
FERILT 70— F OFEEZFEL, FHOE
Ll s VA

FERILT 7O —F 1, FRAERIHERE ) >/ S
IR BB FEICENTEB Y, TEROTF
JFAT TIIREETH o 725K L TH, D4
ORI NG RR L o7z, e, RN
BLOBFHUOFEEHREIZ L > TY > 3Hiz v —
MIRIZEER L, ZEitRIER 12 UTEET % en
bloc % THERIEEEME LY. &612, 2

LURICE T MEETREVIROARE FhFriors

Y T N R
2000 o ————(QREEE AR A s e e
2010 .

o & EHASOTRBHEOERE

e mEpLOHMREEOERE

2013

2014 ST T H—F

2015 o———— W L0 LARIEFROER L

2016

L BAAT7TTO—F

2017 e——— EHALOPHERIEFROER L

2018

BI1 BRI BT B HEREET AERORIE L, Tl FHoLE.

TURFEEREE  134(7), 2025.



HERSE T AUl Y Bty 409

DOFFEPHERRICOIGH L, FNEERIEOREE(L
RAEDTE7Y. JEHD S OEIHIBE I
RROBERMSPVLETHY), ZIURIET 5
YUV NI S — (T3IvT) BeEELAFET
B L7z, 2O L) TN L D HERIGREE
ENTWIREALA T 70— T2 X AW T HiEha
EFHOERIEI L, ZOFH%2 %
SEBTENTEY, MR ER I O FME,
wOD, WG BERE O] & v o 72 R A
HBoney,

5122014 4121, AR S OHALT 7
O—F %% L, COy kAT & 5 5MEMRILE %
WEHT % 2 & T OERR & BREEO KIE 2L
EAEHLY, LY, fEROSHIERE
TIEWEE T o 7=/ SRR O 1) > 7 XEiiEh
B, L DEVRE L B TRATITRES 72 -
7z, 29 L7-#dhiER 2B s, S S
O _FHER R L O R ERNE O & T4 oW CE
WERLZ X > 7.

C DG HALTA L FREILN T L 2 flA A
DL ET, JERIIATREE STV 72IEH
Wz X % GxHiEbm ) > 2 SEIERE 24 ) MG Al

CIRRr DS =BT L e o 72, 29 LTk
OERLIE, EPIMI BT B HEEsE T Ak
MoK & FsmA B L L, 2018 4E D5
BB (S BT [HERR SR T A T 5 T4
PRI S N a2 L b e o 72
F o o X

DT, Fea 23ERL L 22T FIEIC O W Tk
,\\;&)1@'

1. SEERERME
SHRREET, BB E LT, AESEIC
WOMA®EE, Sy 77arr7 45— Ok
w375 (M2a). 5mmA— bk 3ARZFHALLE -
277 AR= UUE) ZE#EL, AirSeal®
(CONMED) |2 & 2 & fEMsE CHliss % M. b
HEPRCIL, AR OERIEE, 1) >/ Eih—
W %2 X9 ICHBEESE> S &R ICHEES
L. FF, SUEERED S LAY v oNEi
oA B L, AR R e & b IC Al
KT 5 (K 2b). HVT, ARIARE%
SLAERAEIC X0 JEIFALRE 2> 5 skeletonize 35
Z&C, KRR O jEiO en bloc FRiEDT

p ez sEs g

i 4

B2 HEFEE OTEERE & RRILEE. a) B YIR, A — MARLE. be) EFLHEILEAE
& B/ LA STE. b) AERENS Y YOoSEH R RBEL, AR & L SIS BN
8. o IR SIS L 0 ) 8 ET LD 3l ) FESEEEALEREIC L B
MERRSRG. o o U L 7258 IR ) o osEi & v — PRI L, B L D 1)
HE o) FERILAYZ THERRILEE. MW & RIEE L 2 BRAERR ) > oSET 2 o — MIRICERL,

FEMERRIIE & OBE T CUIHE.

TUFEREE  134(7), 2025.



410 W I

WREE 225 (K 2c). SEFIERY) >/ SHIEhE
TiX, FVLAIELREINMZRE ) CEHiOM %
FIBET 5. fen TAEERE LR E ) >/ 3Hi
EOMEREEL, LEFBSED, R,
TR SFEEL 721 2 NEiE Y — MIRIZE
Bl L, /&G S5E+ 52 & T, en
bloc IZEMETE % (K 2d). HSEHAERE) ~
JNE, A BRI ) 2 SE A SERR ) S IEA T
\ZENET 5.

2. BERFLRME

LNEEBIC T v 774 A2 (regular), WM
WATEEER O 12mm o —)v, KRS,
LRI B FEER O 12mm buh — V%
BE . AN A 2 — 7 HO 5mm O s —)L
rHE EEZILZUREL, fRICES. FIEE
ETHERB ORI 2> HBG L, (L EEAI % fEC U
fi~LHD 2. FEEREZ AN THZ LT,
EAOTIERSER SIS, 0k, Tl
Wk %2 BERI~NERS 5 &, ot EEGEESCASEEMNIC
WRTE A, 3T LT » 7 SHiED
EPE T L TCWEEE, ZOLVTHEREZ
WS EHZ LD RETH 5.

BT, SRR Lo L)L THgETRED
MR GEH L, FRHERE ) > 7 SERTT R o 3B & SE
NESED L. FIBEOEAE CEA AEEIR & UIEE
L, KEWRSZA T TEERD 5 OF kG & 5
FEEs, JEHB L O E I RIEEL 7214
bR o/ NEE, ¥ — MIRICER L 72 ekt
BRI iG> CUIRES 5 (X 2e). kIZ, Tt
FEMRE L i > 72 U08E T A~ 2 BRI & stk S

140

3
T

8

3
i

3
T

o Ep

2 & ORI & st S 5. DL EDOBIEDE,
IR AE 2 BT 5 2 & T, JERERD S AE S
K OMHERS ) >/ SHi 2 —BRIHE S 5 Z L ATTRE
Eb.

RE2MmE_ ENDOER Y A

1. fiiPREEEE= 21U T

HEPRSE T AT IC BV TCIE, B RS E A KA
FREIATICHEA T 5720, BEFILCOEELC
LB MREREED ) A7 DT B, T OREIC
JHET %728, 20174E L ) NIM™ > 27 £43.0
(Medtronic) # W 7zffihfEE=%1 > 7
(intraoperative nerve monitoring: IONM) %
BAL, MEEGOFIRE ) TV A AR
T AHRH RS L 72, LFCTIL APS BEIC &
D HRIAREE =4 1) > 2 (continuous IONM:
CIONM) % 7ESHi 7% & OHMEMR SRV R O 1l
BEEMI I LT b, SE IR R SRR
TOWIETIX, T35 AD Y v 7 M AR al
A EET AU RS H ), HELRFIEIRD
51 % (H3a). CIONM Tl, #HIFsCoE
SHEAT 2 MERIE (amplitude) OLT & LT
Mt 22 EAEETH S (K3b). NIM ¥
AT HDFALIE, SRR O FEE L2
WL, BREGO R S Tvw e
2. 3D-CT angiography IC &k 2 REXZEIRD

A ST

SESCENRICOWTIE, #iTAi@ 3D-CT angiography
WL ETETICEL, BEOTHICED
T2 e R OB BT,

&
T

Percent of Baseline (975 V, 5.63 ms)
8
;

—— Amplitude%

—e— Latency%

T T T
00:20:00 00:40:00 01:00:00

X3 i EEREREE=41 7 (CIONM). a) 7N AD ¥ % 7 M X 5K IalwH

LUMFEEREE  134(7), 2025

AT =4 1) » 712 B1F % amplitude DT



HERSE T AUl Y Bty

411

|

=2

4 3D-CT angiography (2 & % &0E SZ Bk 0 37 A8k 3 S,

a) ARG IR FE

BHEATY AR, o ARESCEIRATEEMM % BT B .

SIS 2 SRR X0 R PRI A S 1H | 2
RES A, RS, RAE SR SR %
T3 BREBITIE, FHER P OSHIEIEIZ BT
LHMECBG T2V A 7055 (M4). 2
D &) HYEIZIE, MR B OBLRRIEIZ e
B, BB O % 50 gl 4 2 & T
A7 DI ZE > T 5.

MXDER LRE

HEhmsE T EEYIERAT I, LT X9 28
OFEAIIEE S N7 B2 B %k

DY, SRR BB LT, TR
WA EPHEORARAILT T2, 10, (B

THY, ZHUZ XD FAlEH OFTHED IR S
%, 3612, FEEHEROHE SRS NDL Z L

T, HIMEORA B L O o/ SEiEhE ORI
Fi2do%ns. BRHIBWTE, 29 Lo
1REENE L IBIRER O A B E 2, RGBT
T REZ REBN A IAERREE T Tl 2 55— IR & LT
&7z TIE TITNHHEE FREZFLAHERE NS 2
637 BIFEER L, 9 B 450 BlILERIEHIZ X %
SHERHALEMEZ AT L CB Y, ENRSL DR

Baefy5b.
T72, HERRSE T TATOHATE K L B2

HRAGIZEL D #A, S FE CTIZEN 37 K% &
£¢ [# A high-volume center B X "%+ 7 ¥ 4,
HE, BB, Y UHE—IN, AU R et

PR & e, EINAL 80 DL E otk A & F
WREEZZTANTE 2, BE, 50505
RN RREZ T Do &3 5 s o R
BWThH, REOHERESE THROBEADHED 5
NTHBY, FIRSE, +I4 488 5 ¥ N—
M= TR EOERBENREAT L —L47 —
7 %L T, BEPORFMN L K FEH LD
DB SEAE, T v ¥ MBS X ¥
T AOHE LMz oOH Y, itk T
EYRATICE S 287 2 €7 Y 2 b ERSIIC
EEIZERBENODH LY,

 H W

TERRSE N A YIRATIE, TR b7 B T
RSOOSR E LT, MRZRAPIHEDRN, =
B RBEoOWITLEKL ) 2 AHAMOS
WilFTHh 5. Frex ld R MO ER L & R %
W UC, BEBFM O R o
HIfgL C& 7

AtplL, HILR— 2L L-0Ry 32
ETHERSET OB EO S, 5% 51K
1RHEAL & B RS L 2 WAL 2 FEHE T O AT
PHAEFN TS, A TIRMIZIE, ALK
PRI X DGR RA h F E = a T &
DRI L o C, KIRBEIO T E 7L ORESE
MHERT S Z LW E NS,

B9~ SRR AR OB Ze v,

TUFEREE 134(7), 2025



412 W I

1) Turner GG, Durh MS. Excision of the thoracic
esophagus for carcinoma with construction of an
extrathoracic gullet. Lancet, 2: 1315-1316, 1933.

2) Orringer MB, Sloan H. J Esophagectomy without
thoracotomy. Thorac Cardiovasc Surg, 76: 643-654,
1978.

3) Bumm R, Hélscher AH, Feussner H, Tachibana M,
Bartels H, Siewert JR. Endodissection of the thoracic
esophagus. Technique and clinical results in
transhiatal esophagectomy. Ann Surg, 218: 97-104,
1993.

4) Tangoku A, Yoshino S, Abe T, Hayashi H, Satou T,
Ueno T, Oka M. Mediastinoscope-assisted transhiatal
esophagectomy for esophageal cancer. Surg Endosc,
18: 383-389, 2004.

5) Shiozaki A, Fujiwara H, Murayama Y, Komatsu S,
Kuriu Y, Ikoma H, Nakanishi M, Ichikawa D, Okamoto
K, Ochiai T, Kokuba Y, Otsuji E. Posterior mediastinal
lymph node dissection using the pneumomediastinum
method for esophageal cancer. Esophagus, 9: 58-64,
2012.

6) Shiozaki A, Fujiwara H, Konishi H, Morimura R,
Murayama Y, Komatsu S, Kuriu Y, Ikoma H, Kubota
T, Nakanishi M, Ichikawa D, Okamoto K, Sakakura
C, Otsuji E. Novel technique for dissection of
subcarinal and main bronchial lymph nodes using a
laparoscopic transhiatal approach for esophageal
cancer. Anticancer Res, 33: 2577-2585, 2013.

7) Shiozaki A, Fujiwara H, Konishi H, Arita T, Kosuga
T, Morimura R, Murayama Y, Komatsu S, Kuriu Y,
Ikoma H, Nakanishi M, Ichikawa D, Okamoto K,
Otsuji E. Hand-assisted technique beneficial for
laparoscopic transhiatal esophagectomy with en-bloc
dissection of middle and lower mediastinal lymph
nodes: roles of the operator’s left hand. Esophagus,
14: 138-145, 2017.

8) Shiozaki A, Fujiwara H, Murayama Y, Komatsu S,
Kuriu Y, Ikoma H, Nakanishi M, Ichikawa D, Okamoto
K, Ochiai T, Kokuba Y, Otsuji E. Perioperative
outcomes of esophagectomy preceded by the
laparoscopic transhiatal approach for esophageal
cancer. Dis Esophagus, 27: 470-478, 2014.

9) Fujiwara H, Shiozaki A, Konishi H, Kosuga T,
Komatsu S, Ichikawa D, Okamoto K, Otsuji E. Single-

TR KRS 134(7), 2025,

o Ep

73

Port Mediastinoscopic Lymphadenectomy Along the
Left Recurrent Laryngeal Nerve. Ann Thorac Surg,
100: 1115-1117, 2015.

10) 3%, HEEGE. MRl OB AR T L oy
2024, M. AEFE, 2. AERE 0T SRS N1l
aEBavEr,  77: 884-890, 2024.

11) WS, REEFT, /N, RGEIEE. MR T A
BEYIRMTC BT Al E =4 ) 72 & 5 e
TSR BG. BRIRYMEE,  78: 134-138, 2023.

12) BRI, R, NP, JobieE [REE MUK
A AR BREIE 2 WA Ch—a Y LR A |k
FBHE] MR 7 70 — T T o SRR 7 DR
LAl FE R E =5 ) v T ofH ik BRIRYE,
76: 11-18, 2021.

13) Maeda T, Fujiwara H, Konishi H, Shiozaki A,
Kobayashi T, Ohashi T, Kosuga T, Kubota T,
Okamoto K, Otsuji E. Preoperative 3D-CT evaluation
of the bronchial arteries in transmediastinal radical
esophagectomy for esophageal cancer. Esophagus,
19: 77-84, 2022.

14) Fujiwara H, Shiozaki A, Konishi H, Kosuga T,
Komatsu S, Ichikawa D, Okamoto K, Otsuji E.
Perioperative outcomes of single-port mediastinoscope-
assisted transhiatal esophagectomy for thoracic
esophageal cancer. Dis Esophagus, 30: 1-8, 2017.

15) Fujiwara H, Shiozaki A, Konishi H, Komatsu S,
Kubota T, Ichikawa D, Okamoto K, Morimura R,
Murayama Y, Kuriu Y, Ikoma H, Nakanishi M,
Sakakura C, Otsuji E. Hand-assisted laparoscopic
transhiatal esophagectomy with a systematic
procedure for en bloc infracarinal lymph node
dissection. Dis Esophagus, 29: 131-138, 2016.

16) Klarenbeek BR, Fujiwara H, Scholte M, Rovers M,
Shiozaki A, Rosman C. Introduction of Minimally
Invasive transCervical oEsophagectomy (MICE)
according to the IDEAL framework. Br J Surg, 110:
1096-1099, 2023.

17) Vercoulen RJMT, van Veenendaal L, Kramer IF,
Hutteman M, Shiozaki A, Fujiwara H, Rosman C,
Klarenbeek BR. Minimally Invasive transCervical
oEsophagectomy (MICE) for oesophageal cancer:
prospective cohort study (IDEAL stage 2A). Br J
Surg, 111: 160, 2024.

18) Shi K, Qian R, Zhang X, Jin Z, Lin T, Lang B,



HERsEE T &

Wang G, Cui D, Zhang B, Hua X. Video-assisted
mediastinoscopic and laparoscopic transhiatal
esophagectomy for esophageal cancer. Surg Endosc,
36: 4207-4214, 2022.

19) Yin Z, Yang RM, Jiang YQ, Chen Q, Cai HR.
Perioperative Clinical Results of Transcervical and
Transhiatal Esophagectomy versus Thoracoscopic
Esophagectomy in Patients with Esophageal

1B G Bty 413

Carcinoma: A Prospective, Randomized, Controlled
Study. Int ] Gen Med, 15: 3393-3404, 2022.

20) Wang J, Zhao L, Lin J, Yu Y, Tong T, Zhao Y.
Comparison of mediastinoscopy and thoracoscope
minimally invasive esophagectomy in the treatment
of esophageal cancer: a meta-analysis and system
review. BMC Cancer, 25: 14, 2025.

TR KRS 134(7), 2025,



414 W I o Ep

— E&7O07414—0
&M % Atsushi Shiozaki
B - Wk RS L IE R R SRR R A SR A LR VR - #d%
g JE 01997 4R 3 LURBHT LR R R A EE
1997 4F 4 H BUHF LR RS M B i e 2 — SR 1R
1999 4F 4 71 S rmFHEE M EE B
2001 4F 4 A S ERN RS M E e T A L ds s VRS R
2003 4F 4 H BUEBHFSLE R R AR ST TRl 7 A
2007 423 A HUHRHF SRR R SRS Bl e Ze R HE a1
2007 4 A b v b RFEFEERESVEHE LR B
2009 £ 9 A TUERHEZIERIR R F BRI A SRR A L2 VR B 2
2014 £ 4 H  STEORESZIEFRIR R BE R =W SRR A Las VR A
(M)

2022 E 4 H HURRHESLEE AR SR BEE S SR A L gy k27 il
2024 fE11H ~HTk

BT EEHALE SR, NARBEAVEE, AR

F 72345 1. Shiozaki A, Fukami T, Shimizu H, Kosuga T, Kudou M, Takemoto K, Katsurahara K, Nishibeppu K,
Ohashi T, Arita T, Konishi H, Komatsu S, Kubota T, Fujiwara H, Otsuji E. Effects of TRPV2 on the
Expression of PD-L1 and Its Binding Ability to PD-1 in Gastric Cancer. Ann Surg Oncol, 30: 8704-
8716, 2023.

2. Shiozaki A, Konishi T, Kosuga T, Kudou M, Kurashima K, Inoue H, Shoda K, Arita T, Konishi H,
Morimura R, Komatsu S, Ikoma H, Toma A, Kubota T, Fujiwara H, Okamoto K, Otsuji E. Roles of
voltage-gated potassium channels in the maintenance of pancreatic cancer stem cells. Int J Oncol,
59: 76, 2021.
3. Shiozaki A, Ariyoshi Y, litaka D, Kosuga T, Shimizu H, Kudou M, Tomoki Konishi T, Shoda K, Arita T,

Konishi H, Komatsu S, Takeshi Kubota T, Fujiwara H, Okamoto K, Kishimoto M, Konishi E,
Marunaka Y, Ichikawa D, Otsuji E. Functional analysis and clinical significance of sodium iodide

symporter expression in gastric cancer. Gastric Cancer, 22: 473-485, 2019.

4. Shiozaki A, Yamazato Y, Kosuga T, Kudou M, Shoda K, Arita T, Konishi H, Komatsu S, Kubota T,
Fujiwara H, Okamoto K, Marunaka Y, Otsuji E. Effect of low temperature on the regulation of cell
volume after hypotonic shock in gastric cancer cells. Int J Oncol, 55: 905914, 2019.

5. Shiozaki A, Kudou M, Ichikawa D, Fujiwara H, Shimizu H, Ishimoto T, Arita T, Kosuga T, Konishi
H, Komatsu S, Okamoto K, Marunaka Y, Otsuji E. Esophageal cancer stem cells are suppressed by
tranilast, a TRPV2 channel inhibitor. J Gastroenterol, 53: 197-207:2018.

6. Shiozaki A, Fujiwara H, Murayama Y, Komatsu S, Kuriu Y, Ikoma H, Nakanishi M, Ichikawa D,
Okamoto K, Ochiai T, Kokuba Y, Otsuji E. Perioperative outcomes of esophagectomy preceded by
the laparoscopic transhiatal approach for esophageal cancer. Dis Esophagus, 27: 470-478, 2014.

7. Shiozaki A, litaka D, Ichikawa D, Nakashima S, Fujiwara H, Okamoto K, Kubota T, Komatsu S, Kosuga
T, Takeshita H, Shimizu H, Nako Y, Sasagawa H, Kishimoto M, Otsuji E. xCT, component of cyste-
ine/glutamate transporter, as an independent prognostic factor in human esophageal squamous cell
carcinoma. J Gastroenterol, 49: 853-863, 2014.

8. Shiozaki A, Lodyga M, Bai XH, Nadesalingam J, Oyaizu T, Winer D, Asa SL, Keshavjee S, Liu M.
XB130, a novel adaptor protein, promotes thyroid tumor growth. Am J Pathol, 178: 391-401, 2011.

TR KRS 134(7), 2025,



