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I.#5

A &3, RRER A RN EFE L TOIRRE S TE RS AL D, RFEARIT, B & A HERFICAR AT R A2 i
R D, TR, B RS KK e 8 THERR S A TR PERRRE (lean body mass: LBM) &, =L
X — RO F S SNEN (body fat) & THERL SIS, IEFIREF CIIIEMEALA K 82% (K
57 60% ., 72 AL 17%., JK 57 5%) 2 58 580D 18% MENEN T b, ZOMKIEI TR E
FEL ., @5, BHETIX25%., ZMETIX30% A 2 A LR ESILD, I A E DI DITITAK,
RREIG 2N E T BN DD ARNENZ I E 327280 O Z2Afi TREE, 22D MR FIENBE
ITEFFIELR, B A2 TR AR ISR D1 > T, (K H (kg) =~ &5 (m) +~ & E (m) T
F X5 body mass index (BMI) 23, 22 3T THeb IR R DA DHE DSEE MR BV i 125
L HEM) XHE (M) X22 TROLGNWHEREAFERTELTHIBEL WD Y,

AE5 23 R i CRIE & 72> TE T2 DIE, 1980 AR TH D, ZH LA, H AR 72313 1993 4F
(2 TESHE RS - 169 - FRE O TOX 2 RAITL, TRETRALL TRMOR R LT E 25T
7ol B A EFRINCE D INTEOWHI D EFEIC LT, SHIT 1999 AT THT LW B )
TE A E D2 W HAE | 23R R S0, BMIZ5 DL B2 AR & E L, ARG IE 4 T AEYH 2 R ey LB
HIDREEEL ST 20 200N THISNGSE T EFIICEL LEE T 5 iEE
W, FREBENTE U CEOIRS | EBLELTZ 2, F72, 2005 E 1213 H AR A% 8 2D AXRY
v Ru— LD EFEDWIEEESMERS I, WIBIEN OF A EERIND IR o7,
2006 AFIZiX, TIEWE IR AR T A2 2006) ¥ HBIERS AL, IETHEDZ A7 BTG, 3 7eb bR
TR ) B L B B 2 X B LT IRIR O Fadt L 7e o7, TIERSHEHRATART A 201114 T
1%, BMI35 DL D& AL O/ EMN TEIZ, F, RIS RZ2 IR B E 3 A R E &L C
I A5 B2 R g | 23 B n& iz, (Fig.1-1)

KA FCEEN R IR LWV ST BT - TA T AXAND LA BN I T AR I AT
PERLTERY, —FEDEE (epidemic) & 25N TS Y, BMI NELZRIUZEL R DIEY | £-45
WIBNDLIEHE THHIEE LM P EBELRDIELDN- TS O, I ITAMmE G )T HRET
HY | FRITHCK TIIRE R REIZ > TS,

B VT DIRMEIE, B FeR L BB L - SR IE A TENRRIE IR B SO INEHER Y — %
FI7E73, i BE RS AR LT LTI 95% D BFE TR N Fife 37, UNDUREZLTLEI LY
WENRHD D, ZEITF, T AV A TIE 1950 AR5 FE AT E B 1k T DA EHERR Th DI
B F-1f7 (Bariatric Surgery) 23T T& 7= 9,

W THIX S % ORE, BIEIZE . BERIFE . DIRR72E OREBEREALN D 7KLY | F-E
TR LD HEE 60% O T EOWELH L 19, AV x—F L Tfrbiiz 15 FEilbbiz
%R prospective BIFZETIE, i HEAETHE BB 1 ZOMEHARE CRE BB A TE, WEHE
FRELEARDEABHEHR CABICRAEETEDRLVIZ N b7 W,

IR TR EITARNIR 5 70 & 28 B B CiEie, HLETHIBMIE , BRI EY & IHERED -
DOFINTHD, FIOIFELITE DR EA/NSKU TEFREIEAHI R T 2515, REWRIHE
ERIT G, FIW G 2B DY HIERGD 12, BIE T, HRUE TS &L,



IR 2 PO 2 TETUD, 2008 4FIIT R HC 34 IO RETHiI M Tk ¥ fii=
ONFRIZZEALDBHHLO D, 2011 FHIZIX RO E T2 Thi-, 7V7 KEEX O T
SR D HERB % FL o E 2003 421% 2,700 ££1T4041, 2008 A-121E 13,210 {4, 2011 4F121% 23,296 1F
AL TS ¥, BARTIL 1982 4E12)1IF DA TOWE FF 2 FHEA L, 2002 HFH DA%
MO ERIIEIESE T COBETNZMhDT- 19, AR THHETITO RN R ESN 9 tha
(ZHIME N2 A3, 2008 41213 80 4, 2011 4TI 170 R D FAfi A ThoM D AT, F7Z 1SR

D BORIDNS LD L7 W SR 24 Ao [E B - SR BRI LD &, BIED 29.1%. ik
7 19.4% 7 BMI25 DL EDABETIZ /S D 17, WOk D 2 LB A D720, 77
NEIRCK A EFEER L C, BMI AMEWEEREC 2 BUREFRYR , fa I JE B B8 i 72 & D ARG & DF R
BPETRCTNEFT DIV TCND 1919 R A DR BIIIMICS | O, BIEIZE , RERR Ry M0
FEWERE, Mg-<our, IAE, 9008, JRICEE | AEFLRIE, ifiZéte, Rl b 202V Fek Iy e
AN AP IRNE T B TRLTHIETTER N,

(ﬂz;@%ﬂﬂ*fﬁ IFIRVAZ O @@ EEIERE Z T 5 2 2L, F—AEHITETH

TR RGNS RNk CLOTANZTT> QW BLIR A5, 2011 44 A1C

IE. BARTH 10 J% 2MEFEEE FOME TN 21T > QDD IIE ST 2 ZDO iz 357200
VB OEEMEIL, 7 A A OWEINFHEREOIE L 03 5E-> T, BEINEHER O LI
BV BE T 2HKD & <mnBIT>TD T AU B Tld 2003 4% Year of Crisis (fED4) "L
ATWD, T AV R CREEI B FIR D TSR . B OMER AR ORI, EHRIAIZLLFFR
HEE O, ZOfERELTAEUTAMRBROANES | IRIRSCLZE ROV TOT —4 X
— ADNAKREEN T IR EE PR TERWE, BEFINZObOREREIND IR FFENR
WA VZHABINT e oT, ZOUT-HREICH LT 57212, YT AU B AR 22 BIED T AY
T BTG R4 (American Society for Metabolic and Bariatric Suegery: AMSBS) 7% SRC
(Surgery Review Corporation) EIFEIZAVAES 3 FHERI AL B D@ WIEFRZ RO Center
of Excellence (COE) LW \HFBEHIEAENESTZ 2 ZHUTIESNFHAR Z1 TOIFIG L it %
BHE, F—2ZHZ6NDF5 T, TAUATIiE COE ZRi> T Dlitiak, FMEHE D D FAf AR
BRAIEE CTH =S TND, ZOHIEDRENL R | WEINHER 2L 2T ik 05 2., T fF
BOHENMZ 272035 TD, BUEIXT AV AT 190 fi gk F2 38 E 25T Td,

UTAETIET AV (AB2K) DA 757 G COE IZIEH T D litia% . SMEHE . F— 203 %<720
[E| 272 COE, International Center of Excellence (ICE) 23 CTX, 20094E9 HIZ7 V7 ClELHTH
750 E-DA Hospital 2NEUSL7=, A TS, 2011 FEIZIUBAT AWV Fa—T N T VT T4EKBIC
ICE (H{EIL COE ~#i—SN T\ D) ZHifSL T\ D, £72 COE ZBfGL7-fia%id A A TIT— i

RUTIRBILTOD ETFIRO UL O THLIEPER T AV —7 IR B IR 2010 2 etE =
J% ZERDHN D) 2014 IR BE IR T2 2 e D S BRIBE TN L AThbns Iz
ZLIFAEG TG TED, 4% AR THHEIINEHER N ZATHONDIHIZY | SVEHE DT D
HIRBT | MIRFED 7 A —{KH D FE RN EE TH D,

TR EANBHERE 2T — AMEHITITHZ &1, 1991 4FI27 AU @ NIH (National Institute of Health)



MIANEIE . WRHE , BT, a8 L EE kL DERIE L SO FEMZ TS D
F— 2 (multi-disciplinary team) 77" 0 —F 2 &> THRTEEM 22 L NI B BTN A28 1 &
BHFEL Q15 27, S50, EEEIEw 2R (International Federation for the Surgery of Obesity
and Metabolic disorders: IFSO)2® <>, 7 AU A A Gt/ R F22 (ASMBS) 22358 F— A7 7’1
—FOFEANHEIN TS, AFTH, 2007 £ B ARNBREIA B R0 T EIEIR IR 3554
BHARC T2 MR PO S, BARTHD TF— AW TE KL TS, £Dk 2013 4T
b AR NEEETRHR 200 AR 2 & BB E IR T 5% 2 T RBLIEARHEIRO 29
DIART AL (2013 FhR) 1BV SIT=, IESNEHAR T, FIEZo0MT &L CHRIE B8 O
BHFEBECATEEE, AIGRENREIEDS, BFEIESCEONE, ZIVENDAETEAZ A
DR TER), e BB EDDHZ LIS THEHANLDOHRG L D570 BN b A
Uh, FIROHRD EFL0oTh, ZO%OE(UIZAE DT O RIUSIG U7 B EIER AN L2720 |
B2 R B D72 T — A TIEFIC Y T2 A2 EN T OB DO ATF S BT KR ER G975 2% 2
DI, F—LMEHIDES TODZENEE LD 2203 Th  BEIFHEFR TR ETRE N RKEE
Dol | R LOFEIINESRATHL W, WETINGITIE Ofi M7=, AENE,
BERELICELL, FilizEonTICRAETFOUENEE /0D, 2, FIREORERICIE
JIETERWGE A REBRFBORZIELHOLN TS ¥ P OKERO K ZIED T,
hRA 72, N A R B O UG, FITR IR AR E L HER CE D RATE DML
MRENTI2 %, Jo T HEAEHEFRIZI W T BIR R L OHEIRENTL THREL, BESEHE
WA TP ERL | FINB R ENE DI T 2O0E A LT B B LT LD R B B
DIROBILTND, Lol Tl IR O R & B BIL TOMFFRIT AN R Th 7L Witk
IRIEMER TR NBLEDR DD,



B3 (BMI=25kg/m?2)

FHEHFAH L HEFEE

ZRIER
| - M5 BRI
| RmREES L eRmEES ) “ R
l l T AR
AREHEM 1000m?
‘ BMI=35kg/m? ‘—l
(RRIEISTER —
[ PRI SR =100em €8 ) | BRER |
i + )
B oA
AR OREORE — B ERO BAORS
FEAEREY | ERESE, S0T, wpnass
. BRMNE, BHRER, HEX,
Ba BESHF (NAFLD), AERE, EEIRAS ST R IRRY (SAS)
SRR

Fig.1-1 Flow chart of obese diagnosis
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A AT EABHARIIIE L3 &< 2D RVWEFI LR\ e, B A NS DI E Tl
HOWEZI, NS IR EOBCE R KB HE DR ZIEORBE R, RFERE, WEDZIL,
BTV X BT D0 2 DO ZAUITAFFE D720,

ZZCARBIFETIL, A AN & AR BT 12k T DI SN EHRIR O R S IR FEAE | 2516
1t > TRAET D, £i2. B AR NZB T ETN% O E2 Rk B B I EE R 5, IHIT
BEEREOECIZHY BFmEEOE(LE RG22 BE LT,



I, AfF5ER A
1. J8 & F+1f7 (Bariatric surgery)

WETFIL 1950 FAUT AV A DOIRY FRFCLERG—IRIG A 7S AT LN FT AL D T
Tz, BEUBRET . MEO KIS E A SRS TRERINEFIRETAEE90 0708, T
WK EIE . BHERIE ., BEIEGER S OAIHENZL | MENELL D272, 1966 F127 A
FORKFDA L HERE A S PR LTz, b EIFL—7 731 32]f (Billroth T %2
L) T, BT HEAEIDIIDNICKRERL D570, V—T AR IR DR %<
WM AE R A2 B2 | BIED Roux-en-Y FREEANLAE T SN CEZ, SRR R E R
YEa[BDHE BONTFHPNINNIIN BN EL D0 BATO IS/ NS H Ry F BRSNS
FIIT o TET-, 1994 HZ Wittglove B TIXU O THERESE T /L —T A B SA/SZITEITUN,
ZDORBERENDZATONDIINTIRo TS 39 BIETIX, BETINOIS 2% MRS
TIThhTng ¥,

OIETIX 1982 £ IFHABARE T TV, 2000 4EIIXBEES B N CTfTo72, 2002 4Ei21%
SERRIDY B AR TIEU O CTERESE T H /A7 S Al a1 T o7,

R CTHRLZ<ATOINTELFIMIMEVES T v —TAH AR (ONA3R) | THY, BD
& 15~30cc FRELIZL TR FEIEZ DT DLFIRHIT, 2%/ A /S AL TREWINEE
ZRITHDTHD, 201044 AIC AARTHRIEER L TRRSIL, BUEITRBUEISIZR>T0D
[EIEE T A — 7 R B BIBRIT (RU—7") JNERBHHIE Z8IFRL | 100cc F2HEDOMIEEH &4 1ED,
BFEREAHIRT DI THD, Fiz 2007 4F B AR THER DGO 7 ERESE T AY—7 /34 /32
7 (RY—=T 231 23R) 130 FAY — 7 [RIERIZ 100ce F2EE OIS B B 2 EV B FEIEOHIRE2 35
EIRIEIZ, ZEAE D/ SA /SR BRI L EE L ST AIMT R ThD, s, [FaEEE
NeT A7) TE NS L— BB ) 72 E B FIHITND,

LUFIZA B gEt R E LTl U DD CREL SR 372,



1) fEIESE  A) — 7 IR B YIERT
(Laparoscopic Sleeve Gastrectomy: AU—=") (Fig.1-2)

Fig.1-2 Laparoscopic Sleeve Gastrectomy: Sleeve

MEIVESE T AU — 7R E UIERIT &1, R FEREOHIRO AOHHATHD,

/INVEAI'E A 100~150cc FREEIZTZRLL | FRVDIMAIE 73 ZBIBR 5, /A7 SALEL72Y | 1 P
TRFENDD T L E U TIERIT DN E T DD 3, FI-UIRLT BRI ~TOBRS 72,
ZEE H N TER, Lo TRA/RAD IS ZEE B OBIR DT D IR A I T B,

ZOFMITHEEDEEITDT | FHANCASARARAY =T NSRRI ERZ DD,
BMI 23@<YRZ ISR 1T T, 85— H1F1ir (first-stage-operation) L T/T\ Y, SHDOFEED
IR & AR B LR B O UGE A 1S TU A7 2D 7e L TG, #E5) O @O Tl 5 W Tl
(two-stage-operation) &L CITH72O I ANTAED NI T T D 39, Lo, AV—T7 Hli ¢
TR E S RBEONTIEF N ES NI 02 2 — T E B O T
(standalone-procedure) & LU CATOfitia% 2388 2. T& T,

PNARZIZIEAR EEHLNFAIN TH LD RIWIRAE D 1340 72< 5 F12 D pAE T ik
HIRAD RS 50~60%E/ A/ SZIDDLELD, FEBH) BWKHRRIE S Te LA L T D kb 55
B —Ji AV—=T DI TII RO o7 20% DFEFNZIT A/ SAE I TNEESE T+ e is
Bz (D AR S A S ZH0 (+ ZF5 M A1~ 7 F1ii : Laparoscopic Biliopancreatic Diversion with
Duodenal Switch: BPD/DS) ~® F-F-4f7 (Revision Surgery) 23327572 4 L) ZEH RS
NTNWDI2D | ZO R EETHREWATHD, SHIZUATURREZNELDHE 90, BMI OF
WEBNZR L CIER TR B D720 |EbSHD 9, Elo, AV —T FiigO & OHEEL T,
WM RIE 7% (GERD) OFIE , BAL BRI N TWD, TUT AL R G LIZEAEEL T, Lee
TRV —7 Fi#2IZH) 30% D EE A GERD ZFEIEL ., 14%(3 D GERD Th-o7o&#iiFL T
NG AT

IR AT HEIRDO R —71F 2003 FTITAEATHOIV TR T273, 2008 £4E Tl 5% L7220,
2011 4FITIT 28% A4 BEIIL TS ¥, H AT, 2010 ARIZJEHEEE R E L CRRS L2200,
R NZA) =T DIHUTZ TS ),



2) BEWESE TV —T A B A/
(Laparoscopic Roux en Y Gastric Bypass: /X-{/32) (Fig.1-3)

a3 O\ )
v 4" -4

Fig.1-3 Laparoscopic Roux en Y Gastric Bypass: Bypass

NEWESE T V—T A H AR ET, BFHIRERBRINLEZ S S EZ I Th D,

PSAPRZTHET O COBLRE T O P TlE—F E<SIThh VD, 20 B4R
AR DT DIZBE TH I Z<1ThiL, ZOHa AHEIFEZLORERH D, b i <nbITHiT
WHDT, F IR OB LRI R T 26 OHEDOUEENTEH S TND, HARTIE A3
ZFMHi% D E RN A DIEPEIREINDZENL N, RIS, B ERICLS T —2 Th 2%
B H OB EDD TUERWZERFEHSN TS Do, HHRMIZIEH T K ERIEICIT
STV, Ll 22 H OE MBI B2 D720 X T N3 — 2 N B A>T
DREEAT), ZONBREBEITRON MG TLOZ T O WA THDHZ LT B E LR TUIN
F7RN 50,

FH % 15~30cc FREEICL, BFEIEOHIIRE T2, [FRFHIZ2EMGZ A /S AT DD THRER
IWNPLES S EE T, BWENEH 728 DWELIRNIRE 5853 3 EIL 725728 | FRICHEI OEAL
WAL S6K725, Lo TEEOMIBEOERIL THIZOERBITIENHLO THEEDILET
b5, £, PR EZUIBRL TLEIZD, XU B IERRENIL D, Z L TRERIT A /S ATF
WA OB PR IMLBHE R THY , A SAPHHEK 60~T70% D AAEBRTHEL EbNT
W5 2 ZOX B TIERITANASAD T Ay hEB Z BIVSHIEN, XU TIERE RIS
WIDNZBRFARRLAE T EEE D20, WEGENEH N ELEZLND,

Fo. BRYOEIBREE N T D70 MR -3 072720 B4 B SR LE R FER IR
M. ATRENE . FT2ERDWINDI L 72 DT O B R Z A .o vl gENE, + ZFana A /S AL TLED
DTHNALY ZOWILNE 720 | HHFRIE D FTREM 2 8 BRI A PHES MDD, Fi2, Y
DWILRE I B DT80 | FRIEMEE I DR R BEREISITND, ZD72 T A 7 R A E#
B4 (ASMBS) Tl A RAF i, BT VAN (R—=RY T YA = L TFEHIL IR T)L)



AR T Z LA MZHEL TG Y,
STl 2011 4RI 16 T T4 TR0 9| Buchwald HIZE2AX T AT, iR E
B/ =& (Percentage of Excess Weight Loss) 13 61.6% &AL T N5 52,

3) MG IEEE T AU — 7 Al
(Laparoscopic Sleeve Gastrectomy with Duodenal Jejunal Bypass: AU—=7" /N1 R) (Fig.1-4)

Fig.1-4 Laparoscopic Sleeve Gastrectomy with Duodenal Jejunal Bypass : Sleeve Bypass

REIESE T A —7 SASA 1L, H ORESEAR) — 7 [AERIZ 100~150cc DL H & I/EDHE
[FIRFIZ ZENG D /A /S AFART 2N A DT80 | =il B &2 W B 55 2 e da i 2. 72 1T =T D,

NARRLE ENGEE T DD AV —T SARRA S RIS NMEEY G T 5, /3 A 73R
HA HOREENVKEND T, "ASAFEREARORPRELLS TN,

ZOMFEUF A SR LD F I/ 72 B AT, 2007 4F, AEMBIECH THT o724 KT
HY, R THHEDOLWETIIIREYN 205D, 22E B DBRND T, NARZFWRL DX T /LN
= NI I DM AT AR ECTHD,

A — 7 [RIREH PSR 2355 > CUNB T2 | XU B T ERRE IR 202Uy,

2007 FEHHBRGRLIZT2 | HLi AR AR O B L2\ 03 | BRER AL HE FRIF 72 & B & F
FRIBOUGEIL, A —T UL LTS /RRAREITRD DO TIERNEE Z BTN D,

INGSAISAN D DT80 | 3A 7SR BEMIOWINRE S 3% 6% Ko TIREMEDE X D
RN E 2B, NARAEF T INTY T VA OB EUIMLEHEL TS,



2, Tt EE

R ATt . RIS OHES L ORERE CHLRIEIR A MBS TS 3, (Tablel-1) Fric i~
KRB LPEFTONEREEEF I, RAFKE - EXI IR TVDRZIEDDHY, ZNba T
TORBIFENHETHD,

Table 1-1 Malnutrition of after bariatric surgery

B OHE IR - RERE
TeAEL Rz Wit D& X GG (T VT 2 ARTFRRNEEHY)
SRTIN ANV TLRZ BIRUME, B HERIE
(VD kZ L APF LTV
BT AR
~ TRV T LRZ
BRI D TUHE Ca L REAERA
KV e FRRCAR bR, APRRREE . PR A, L I AR TF—
JewstEe & S v kZ VA )
VD
VE
VK BRIy RZIE
KHMEE S 3 2 kZ VC T AT IR
VB: WA - KB5S - ROAHMET - A - LOWL -
HER HEIET « WE T « TSR I T
VB2 _
VB: M. =Y o 7 fEmER:
RENR R Z iE VBRI, DR, ZYeE, B, A%
BR Z MR M JNER MR i
Hign R Z WiE. BZ

10



3. RERREHIE

W RBIREIIFINAIOOFINES, P 2 8E. 1 -H.228.37H.6 7H.97H.
LAR, 20K LVEZEITY, FAINAIS FIROREFIZOVTHEBL, FITBROREATVa
— /b T YA NMERA ST 52 LA RS QWD TR OSBRI, AK0EEL 72A0E
EEIROBL, FRICRZOMREERSLHKEHR (EFXI B, #k WL U LE) (kL
7o TVA OB RUZEZEL TYTo T,

DEF

T T O R E L TINE A D P R R &b THMBNIIT > TV D, £<
W E TR IR REREO~ =27 VIR ED BTN, FENUBRAT 4
HIVH 2— T TIT o CWAERFEENE L RT,

O FifgREY GREh’) (Fig.1-5-1)

Fig.1-5-1 Convalescence stage (Liquid food)

TR LD 2 [
H A : TS0 mE 2 X5
WEERK Sy BA IR L . KA BES
VEFARIRO KB R EIT D
FRENZS BOHE, IR Z & WA Z AR L L, 1 B 0K EEET 2000cc LA E& HAZE
%o HOKEIVNENZD | oK EE T, 3 I REFHZFIH L, 3 4343 10cc 2
FEZ R Ir ZEDIRK R EE DT BiKZRIS, K FZHE— L, 228
IRRBRITTTVAN, TaT A TH —THFTET D,
BRSZA 7K, BRI (B7eL) L 7L (B2L) , a2 Y AR—T 100% B3 = — A 100% 7 /v
—Va—RA Yall—L AR — S BT =AU RE R E

11



Fig.1-5-2 Preparation stage (Semi solid food)

Fifitz 3 ~17H
EEORUEL =
INSL PR o7 E O A5
VEFARIRO KB R L BIT D
RN T2 AEKE SR ROZVEEEYEZRGET 5, 1 B 38, FLEBYOREFL IR
EL, BNCIIKRERE ZEDITITHINET, 1 BRORFET 50~100g FEE% H
ZIZL T, EBELREWELRWIIITEE T D, KOBIEE —ELL, ImAEEE
B, VA MERZTTY,
BRSLG : REY BN 5
T UGS, ORGEE JEIRON, A mizk L (BeL) B3, 3—7 s

@ FEH (TR < (ZE TR ~DORAT) (Fig.1-5-3)

Fig.1-5-3 Weight loss stage (Transition to solid food)

FiE 1 H~1,24
BRI AT OIS LB B B 5
ELWEBATEEZHICOTD
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KBRORZEPIC
RSN R B ~BAT T D, TARKE G A EDOESWEMZ EICEBIT 528, £ bh
LEMOTEFITIIENER LD D ETOREL, BT WREMEAHEE LI
42,1 3 3ARAIALL, BRICIZZED RS MEZMET, 1 & 50~100g % H %
295, LET ORI, RUALIOIBRBE ARG EZURNWIEETEET D, FRX
BRI TVATHID.
NSV IRV ) s YT 27/ N 1=V
L fa (R 2R S DR R (S, RLIE, RLbH R, O
WRERRT ) | F—X | e ed

@ {REMERF GEE R) (Fig.1-5-4)

Fig.1-5-4 Weight maintenance stage (Regular solid food)

F ik 1,2 i~
B I BT T A GRS L O <7 LB R TR AT
SEKORZ T
FRENE AT E LB B AHEREL | (KRR T 540, I AN A DR
i, RELLSSEATD, /5478, RY—T SASATHF TV AL DERES S,
RS9 3 2 RIS R L

2) T IR

7 A 7 BEGREH AR (ASMBS) TIE A 82tk T VAR (R—=AH T VAR~
NFEHIL XX TI) (T EPER T 2R VAL TS Y A RIOFEGNZBIL TH A7 82 R
— T INA AR T T BEICEL TS VA MERAEVEE LT, -, AV—TIZBELTII R
FHEPHZDETIIT T VA MEREHER LTz, VT VANIEZERUNBAT AN Fa—T L'
ALEIES AT MER AL O W I TR LT & il % H O 57U A R TRENASCER ONLY
ONE | ZfEHL 7=, (Fig.1-6, Table 1-2)
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(Chewable type) (Tablet type)
Fig.1-6 Supplements for after bariatric surgery 'RENASCER ONLY ONE |

Table 1-2 Nutritional value of the supplement (Both chewable type and tablet type)

The indication

Content of standard The ratio of note
value standard value
Vitamin A ug 500 450 111.1% 18751U
Vitamin C mg 100 80 125.0%
Vitamin D ug 5 5 100.0% 5001U
Vitamin E mg 8 8 100.0% 7.51U
Vitamin B, mg 1 1 100.0%
Vitamin B; ug 1100 1100 100.0%
Niacin mg 11 11 100.0%
Vitamin Bs ug 1000 1000 100.0%
Folic Acid ug 200 200 100.0%
Vitamin B1. ug 4 2 200.0%
Biotin ug 45 45 100.0%
Pantothenic Acid mg 55 55 100.0%
Calcium mg 700 700 100.0%
Iron mg 12 7.5 160.0%
lodine ©g 0 90 0.0%
Magnesium mg 250 250 100.0%
Zinc mg 7 7 100.0%
Selenium ©g 0 23 0.0%
Copper mg 0 0.6 0.0%
Manganese mg 0 3.5 0.0%
Chrome ©g 0 30 0.0%
Molybdenum ©g 0 17 0.0%
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1, [ILoIC
AN 2 E TS S RN E DXL G A0, FILRENENEDIIIC
ZACT DODERET 2,

2. ik
1) FHA - AN
O-gr~i=t
OfKE, BMI, ‘& &, 5 &, WIEN&E. KIEN= (InBody3.2)
OWIlgfiE i % (CT)
OMiFR7cAEE, g7 /L7 HbAle, fiaL A7 m—/L HDL =L A7 m—/ L LDL =
VAT r—/b HPERENG, AST, ALT, vy -GT, R, ~EZ ut' | MiF#k, ik, e 23
B (MR AT)
B (EE 2B 55 BB 31 : OSI)

QOHEHE

1~7 A0 RFLEMMCA T R /I IA/ATL . FITET. FINROEIRBEF S 23
FEAZKIALTC, B OIS A AT RER B RE SOMER DT SD A—RZf L, A

REZR IR CHEEARFE ATV [FAIRFICIR N2 R AT LT, R IR M5B 24 RER L L
RICED PO AR B L . IS HIC IO AEL T2,

REFRYTMREBEB LML, REFREIBLO 3 REER (TCAEKE, RE. AR o
ST AT ST,

2) - AR
TR, I 14, Flrtk 2 48, FINTR 3 45, Fivik 4 5, Tk 5 FITE L,

3) x4

WWAAT A IINFa—TIZBWTREFINEZZ T, Bk 2~5FoMmzr<izl. MR-
AARNEXIGELT,

FES L, 7T KRR AR 4 (Asia Pacific Bariatric Surgery Society: APBSS) 5% A3
TE DT HEL . NRHEEIEHIME COBMI 37kg/m? LL L, $ L<IZ@BMI 32kg/m? DL I CHhEfR
WEAT 5, EIFXENLAN DGR KR 325 EEZ 2 DL EAT5bDE LT,

% HBE O FANATOTS & Table 2-1 (23§, RSB A BN RSN 72,

TRUTERFEORLITNA, E P2 W & HMBIC LD AR ERICIR ELTZ, FEL
T BMI 23ETETSA/ SRR TERUVERS], £7213 BMI 2MEL, B RIFZ S 0FL T g
JEFNEA) — 7~z —-'rl) (Helicobacter pylori ) 12 JE&HL L TUWVRUMEFIE /A2 A
~Jzaxyk—-e'al (Helicobacter pylori ) 12 YL CWDIER, B 03 A D FIRIED & HAERF
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BMI 2MEL, EEDOHERIFEZ AL COBIEBNIIA) — 7 /SA /XA B IR T 52 LN L0,

Table 2-1 Baseline characteristics

. Sleeve Bypass Sleeve Bypass
Variable P value
n=35 n=27 n=16
Age 38.7£9.7 33.4£6.3 42.1*6.8 0.00271*
Gender (M:F) 15:20 7:20 3:13 0.16192

mean=®=SD
1 Using Analysis of variance
2 Using Pearson x 2 test

There was unequal in age and gender between three groups.

4) figtr 7 1
WGET — 2 AR R 22 T — 2 B L0 # T — XTI E A R LT,
BB LOFAMEO T I I CIE, e 7 — 2L — ol (& 75 8o (ANOVA) | IFfF
1% Kruskal-Wallis f2 7€, 4367 — %13 Pearson x 2 i@ €& H\ =, B ORI ORI D B 2%
P<02&L7z,

IR B LOREBIBIREOMHTIZ WX, FINATME G Rt 1 4.2 4.3 /£, 4 FFI X
O 5 OB L BER L, 7ol AHIEMMIZNED AST, ALT, v -GT BLUE X Bl
DWW, BB A ZAT o7, FIAIME, Fln IO O AR Bz diH 35720 Zbh&
ORI LRI T, SRR E7 IR B IR A b2 B A A ai B 285 AN ATIE., 4
BLOMERIZ I B LTI BT a1 T o7, 3 TN Ot b #ki Fisher ¢ PLSD k%@ L
7oo BRSO ZEMEIZOWTIE, AFIEE W2V, 372bh OB EE Ttk 1 4. 2
L3, 4 5 FEDIETITV, AE T 2o-bZATRIEE H 1L LT, T EENORRRZAL
WZOWTIE, JHSDHD t BiEZ e, A EKEEXMIH] 5%E L7z,

Wty 7Ry =7 1% IMP ver.9.0.3 (SAS Institute Inc.) & HV 7=,

5) e ELAIBLE

ARBFFEIE T~ R B SIS ERR A | & TR R ZEIZ B 3 A M BRfg &t | I H D& | B
BEANBALAETUBRAT 4 VF a— T L B S (fMEE 5 : 2006-0508-1) DK A57- T
EhiL7-,
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3., iR
1) H{RfaiE
ST BE O FHTRIOH eI % Table 2-2 (274, FBICZ= T8> 7,

Table 2-2 Clinical characteristics before bariatric surgery

] Sleeve Bypass Sleeve Bypass
Valiable P value
n meanx=SD n mean=SD n mean=*SD

Height (cm) 35 164.7+98 27 1655+7.6 16 160.9+8.0  0.2330
Weight (kg) 35 117.7+36.3 27 117.2+182 16 110.1+16.1 0.6341
BMI (kg/m?) 35 42.9+104 27 427+59 16 426+6.4  0.9954
Body fat (kg) 34 53.7%23.0 27 536+125 16 515+93  0.9051
%Body fat (%) 34 44.6+63 27 454+59 16 46.7+42  0.4722
Skeletal muscle (kg) 34 354107 27 342+56 16 31.8+6.8  0.3637
Bonemass (kg) 33  34+07 27 3.3+04 16 3.1%04  0.2947

P value: Using ANOVA
There was no significant difference between three groups.
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OFEDOHER
REOHERZ Fig.2-1 187, 2 TOWAT, FENH~Firtk 5 FETHEITEA LT
oo ML DET AN 20T,

160 - m Sleeve m Bypass m Sleeve Bypass

150 A
140 A
130
120
110
100
90
80
70
60

body weight (kg)

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 1
Bypass 27 27 20 15 1 1
Sleeve bypass 16 16 15 9 4 5

Fig.2-1 Change of body weight
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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OBMI O#tf%
BMI DR % Fig.2-2 |23, &2 TOIRT, FIANZLE X FiTE 5 FEETHEICH D LT
72o UL BT R 5N -7,

mSleeve ®Bypass ® Sleeve Bypass

BMI (kg/m?)
5 &

w
[8)]

25

20

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 1
Bypass 27 27 20 15 1 1
Sleeve bypass 16 16 15 9 4 5

Fig.2-2 Change of BMI
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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OB EOHR

BRI BEOHERE Fig.2-3 |\ T, B EIL, AV —7 BILOVSA S AT TR LT
% 5FE T, RU—T SASRIFIRANC AR T SFEETHEITBD L, iiiic ks =
T RBNIR)oT,

50 - mSleeve  mBypass  ® Sleeve Bypass

45 - *
40 -
35 ~ * ok
30 ~
25 A
20 A

skeletal muscle (kg)

15 A
10 -

0 1 2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 34 34 29 20 17 10
Bypass 25 25 20 15 11 11
Sleeve bypass 15 15 15 9 4 5

Fig.2-3 Change of skeletal muscle
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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OB BEOHER

BEOHBE Fig.2-4 |77, ‘B &L A= 13 FIRANC R T 4 £ T 328 L
RARY =T A RALFITAN LR T 5 FEFTHEICED LW, iz s ZE= T b
IRy

6 - m Sleeve mBypass ® Sleeve Bypass

bone mass (kg)

0 1 2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 33 33 28 20 16 10
Bypass 25 25 20 15 11 11
Sleeve bypass 15 15 15 9 4 5

Fig.2-4 Change of bone mass
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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ORI EDHER
RN EDHER % Fig.2-5 1R T, 2 TOMRUIZB W TFMANILE_XFWHiE 5 FFTHEIZ
WAL, IRIC kAT b e o7,

ESleeve mBypass mSleeve Bypass

90 -

body fat (kg)

Years after surgery (year)

Number of patients

Sleeve 34 34 29 20 17 10
Bypass 25 25 20 15 11 11
Sleeve bypass 15 15 15 9 4 5

Fig.2-5 Change of body fat
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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OIRIBI RO HERS
KIEIIROHERE % Fig.2-6 (2T, & TCOMRUITIB W TRINANZLE XTI 5 FFETHEIC
WAL, IRIC kAT b e o7,

60 - mSleeve mBypass = Sleeve Bypass

percentage of body fat (%)
3 8 & 3

*

*

*

*

%

[uny
o
1

0 1 2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 34 34 29 20 17 10
Bypass 25 25 20 15 11 11
Sleeve bypass 15 15 15 9 4 5

Fig.2-6 Change of percentage of body fat
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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O PITighE I i

FIRRTR L OFIT# 14 BT CT A TGN A ORI E S TE7- B35 30 4 O WNghE
BAEFEDEA L% Fig.2-7 1233, MPREBE NN | TRBNE T B U7, PWRsARI; i fd
X TR R FHE LETHEICEAD LW, WIEAE NG m R E T g b R o 514
(Visceral fat/Subcutaneous fat) i%, 0.43+0.24 7> 0.23+0.15 &4 &2 L, IR G A3 X 0
LCu 7z,

Visceral fat —e— Visceral fat/Subcutaneous fat

40000 - - 0.5
8
* - 04 2
& 30000 - 3
£ 5
£ 5
- - 03 8
R 7
S 20000 2
<5 Y
2 023
> 8
10000 1 * <

T - 0.1

0 0.0

Pre ope After lyear

Fig.2-7 Change of visceral fat composition (n=30)

* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
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O M= ANEEOHER
LT AE O HERS 3 Fig.2-8 (2R T, M7 AEEIE A Tl 350 v C Al
P~ 5 R E Ao T, IC RB A R BTz,

mSleeve ®mBypass  ® Sleeve Bypass

serum total protein (g/dl)

0 1 2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 14 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-8 Change of serum total protein

There was no significant difference between periods.
There was no significant difference between three groups.
Transverse lines mean standard.
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OIET7T V7 DOHEB

M7 N7 O % Fig.2-9 (TR, MiFT7 V70, AV—T X IR~ T4 5
EFET, NSRRI TN AR T 1 EET, AV —T AT TR LR T 3 4
FTHBEINUE, ks 23 Ronianorz,

6.0 - m Sleeve m Bypass u Sleeve Bypass

5.5 1

5.0 f

45 A

serum albumin (g/dl)

0 1 2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 16 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-9 Change of serum albumin
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.

Transverse lines mean standard.
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OHbALc DHER

HbAlc DHER A Fig.2-10 (27~ $, HbALc 1%, AV —7 BIORR)—TF A SR FAanc e~
FlTte 4 FET, ASAASRIFANC LR FINE 3 FETHEITHA L TV, iz ko221
Rbhianotz,

m Sleeve H Bypass m Sleeve Bypass

HbA1c (%)
\‘

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 15 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-10 Change of HbAlc
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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i

C

Ofpal 27— )L O

WAL 27a— VOB % Fig.2-11 IR T, ealL A7 a— uid, /A SR X FANATNIC R Tl
% IFEETHRICHA LIz, AV =T BLORY =T ARSI FNFINOA B LT Abn7e
mote, Fiith 1 AFETIH, AV—T 13 A/SABLOR) =T AR IV BIZEVMEZ R LT,
Fhitt 2 FTIFR) =TI A 2RIV F EICEVMEEZ R LT,

=>4

m Sleeve mBypass ® Sleeve Bypass
280 -

260 A
240 A
220 A
200 A
180 A
160 A

total cholesterol (mg/dl)

140 A
120 A

100 -

2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 35 35 29 21 18 11
Bypass 27 27 20 15 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-11 Change of total cholesterol
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was significant difference between sleeve and bypass, sleeve bypass at 1year after surgery.

There was significant difference between sleeve and bypass at 2years after surgery.
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OHDL 2L 2T a— L OHER

HDL =L 27— L OH#E% Fig.2-12 12759, HDL 2L AT n—/LE, AY—7 BLUOV A /32
CFIRNC LR FIi% 5 B ETH BTN Iz, R —T NASRLFIRRNZ IR FIi% 3P F
THEBEIHEINU, tiicka BT Abn/ehorz,

mSleeve mBypass ® Sleeve Bypass
100 -

[{e}
o
1
*
*

[$2] ~N o
o o O
1 1 1
—
—
P
— %
— %
—
*
— %
*
—|$
— %
—

o
o
1

HDL cholesterol (mg/dl)
D
o

w
o
1

N
o
|

0 1 2 3 4 5
Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 15 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-12 Change of HDL cholesterol
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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OLDL =L 27a— L OHR

LDL 2L 27—/ L O#E % Fig.2-13 (27" §, LDL 2L A7 m— it AV—7 (X TR b~
FANF 24EF T, ASASRIFIAN LT SFEETH RIS T3 olc, RAV—T AR
BRAEN RN T, FIitE 2 FETARAPRAY =T ITHAF BIRVMEEZ R LT,

200

180

160

140

120

LDL cholesterol (mg/dl)

100

80

60

2
Years after surgery (year)

Number of patients

Sleeve 35 35 30
Bypass 26 26 19
Sleeve bypass 16 16 15

Fig.2-13 Change of LDL cholesterol

* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

m Sleeve

3

21
14
9

m Sleeve Bypass

4 5
18 11
1 12

4 5

There was significant difference between sleeve and bypass at 1 year and 2 years after surgery.
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ORI OHER

RN OHERE A Fig.2-14 (T, FVENENMIIE, RV —7 [ RAU—T A /SR TIIFIRANIC L
RFEE 3FET, NASRLFARN AR FINE 5 FETH B L, XIckoF/ Bk
IR T,

250 - m Sleeve m Bypass m Sleeve Bypass
200
S
(=]
E 150
k=)
8
> 100
=
50
0
0 1 2 3 4 5
Years after surgery (year)
Number of patients
Sleeve 35 35 30 21 18 11
Bypass 27 27 20 15 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-14 Change of triglyceride
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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OAST OH#ER%

AST OHERE % Fig.2-15 (277§, AST 1AV —7 CFITANCEE R TF4fith 3FEFE T, NA/RATTF
ANZ e PN 1 FEFE T, AV =T SN RATRITHNC LR PR 2 tFETH B L,
FAN% 2 FEETITA) =T DML OITRIZ L AF B MEZ R LT,

mSleeve mBypass ® Sleeve Bypass

AST (U/1)
o ol
o o
—_—

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 16 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-15 Change of AST
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was significant difference between sleeve and bypass, sleeve bypass at lyear, and 2years after

surgery.
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OALT DR

ALT OHERS % Fig.2-16 (12777, ALT (FA)—7 LA /SR TRATRNC L _FAfi % 54E £ T, A
— T NARZTFTANC AT 3 FEETHEITBA Lz, AST Ak, Fiii 2 F£ETIERY
— 7 ORI ANF EITRWEE R LT,

160 - mSleeve mBypass ® Sleeve Bypass

140
120
100
80
60
40
20

ALT (U/l)

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 16 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-16 Change of ALT

* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was significant difference between sleeve and bypass, sleeve bypass at lyear, and 2years after
surgery.
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(Z4&1H)

ZEEEL T AST/IALT b % Table 2-3 (2~ , T TFITH 1.0 28 2 7=, AST/ALT tLiZAY—7 | ARSI FATENIZ L T4 5
FEFT, AV—T NSA ST RITENC R FW % 3 EE A ZICHENIL7-, AST/ALT Lo RIc LAl BT Rbn/ehoT=,

Table 2-3 Average of AST/ALT

Years after surgery 0 1 2 3 4 5
Type of Surgery n  mean£SD n mean+=SD n mean*=SD n mean+=SD n mean*=SD n mean=SD
Sleeve 35 0.704+0.230 35 1.152%£0.230* 30 1.210£0.279* 21 1.216+0.410* 18 1.282+0.467* 11  1.149+0.326*
Bypass 27 0.716+0.184 27 1.032£0.257* 20 1.061£0.236* 16 1.183+0.243* 11  1.337£0.333* 12 1.152+0.170*
Sleeve Bypass 16 0.764+0.222 16 1.029+0.223* 15 1.011£0.223* 9 1.241£0.206* 4  1.228+0.063 5  1.109+0.055

%k :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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O v -GT OHER
vy -GT OHERE % Fig.2-17 |27, &I W TRITANC LT 5 - ETH RIS L
T, UL EIT R b7 oTz,

120 - mSleeve mBypass ® Sleeve Bypass

100 -

y-GT (UN)
B (o] (o]
o o o

N
o
1

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 1
Bypass 27 27 20 16 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-17 Change of v -GT
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.

35



ORBEDHER

PREBDHERS % Fig.2-18 |3, AU— 71X FITAN LTl 3 FE T, A/ SRILFHTHIIC
HA_FIRL 5 A ET, AV—T NASRIFAN LR T 2 FFETHEICRED L, fiiic
Lo HERET LN 5T,

m Sleeve M Bypass ™ Sleeve Bypass

9 -

8_ *

*

7 %
gG_ % ¥ ** * * *
5 0]
8 4
2
5 3 4

2

1 4

0 -

0 1 2 3 4 5

Years after surgery (year)

Number of patients

Sleeve 35 35 30 21 18 11
Bypass 27 27 20 13 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-18 Change of uric acid
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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O~EZube O

~NEZ O OB A Fig.2-19 IR T, ~EZ I T, A —T CTRMTRNC Rk 14EE
T, SRR TFINANCHARFWN % 5 FETHEID LTz, AV —T A XA TIEFATNC

NABRET RN T I DT RN R T,

m Sleeve  mBypass

serum hemoglobin (g/dl)

0 1 2 3
Years after surgery (year)

Number of patients

Sleeve 35 35 30 21
Bypass 27 27 20 16
Sleeve bypass 16 16 15 9

Fig.2-19 Change of serum hemoglobin
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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OlLiFEEDOHER
MIGEROHER 2 Fig.2-20 (TR d, MIEEKITETOMRIZIBN T, FANATNC L THERZ L
TSN 0T, TRICL DT A bI R oTz,

B Sleeve M Bypass B Sleeve Bypass
180

160 A
140 A
120 ~
100 ~
80 -
60 A
40 A
20 ~

serum Iron (ng/dl)

0 1 2 3 4 5

Years after surgery (year)

Number of patients

Sleeve 35 35 29 21 18 11
Bypass 27 27 20 14 10 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-20 Change of serum Iron
There was no significant difference between periods.

There was no significant difference between three groups.
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OEmMOHER

EREOHES % Fig.2-21 |TR T, BRI, AV — 71X FHIAMNC LR T 3 FFE T, A2
FIRANC AT 5 EET, RAV—T AL FHANC AT/ 2 FETHEISHMLT,
RICLDAE BRI AN,

B Sleeve M Bypass M Sleeve Bypass

30 1~
* *
*

%25 T % * .
oo
20 - * *
= * %
<
TR
X

10 ~
: |
a3
7)) 5 A

O .

0 1 2 3 4 5
Years after surgery (year)

Number of patients
Sleeve 26 26 20 14 14 11
Bypass 27 27 19 13 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-21 Change of serum folic acid
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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Ov 43 By OHER

XY B O Z Fig.2-22 TR T, EXIL B, SA/SRII RN A T4 5 £
THEBEIZAD UTe, RU—T SA XL TN LR FI% LFEETH RIS, AV—71%
FAATNC NG BRI AN~ T, iRk FEREZTRLN -T2,

1,600 A m Sleeve mBypass ® Sleeve Bypass
1,400 A
1,200
1,000
800

600

VitaminB,, (pg/dl)

400

200

Years after surgery (year)

Number of patients

Sleeve 26 26 20 14 14 11
Bypass 27 27 19 14 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-22 Change of VitaminBi2
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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OFHE
B EOHERZ Fig.2-23 (TR, FINTE 3 FLUBRIIIEGIED D722 | Fifitk 2 £ETO

RN AT > T2 BINUCEB WD TRINANC R PINR A BB LT A o7, ok s
IZ RSN T,
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bone density (%)
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0 1 2
Years after surgery (year)

Number of patients

Sleeve 15 15 14
Bypass 7 7 6
Sleeve bypass 6 6 6

Fig.2-23 Change of bone density
There was no significant difference between periods.

There was no significant difference between three groups.
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energy intake (kcal/day)

Years after surgery (year)

Number of patients

Sleeve 34 34 30 20 17 11
Bypass 26 26 19 14 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-24 Change of energy intake
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)
There was no significant difference between three groups.
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o
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Years after surgery (year)

Number of patients

Sleeve 34 34 30 20 17 11
Bypass 26 26 19 14 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-25 Change of protein intake
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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fat intake (g/day)

Years after surgery (year)

Number of patients

Sleeve 34 34 30 20 17 11
Bypass 26 26 19 14 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-26 Change of fat intake
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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carbohydrate intake (g/day)

100

Years after surgery (year)

Number of patients

Sleeve 34 34 30 20 17 1
Bypass 26 26 19 14 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-27 Change of carbohydrate intake
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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Years after surgery (year)

Number of patients

Sleeve 34 34 30 20 17 11
Bypass 26 26 19 14 1 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-28-1 Change of percentage of daily protein intake
* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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Years after surgery (year)

Number of patients

Sleeve 34 34 30 20 17 1
Bypass 26 26 19 14 11 12
Sleeve bypass 16 16 15 9 4 5

Fig.2-28-2 Change of percentage of daily fat intake
There was no significant difference between periods.

There was no significant difference between three groups.
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Fig.2-28-3 Change of percentage of daily

* :P < 0.05 vs. Pre ope (Using student’s t-test paired)

There was no significant difference between three groups.
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Table 3-1 Nutritional intake of the studied patients (n=50)

mean=+SD

energy intake (kcal/day) 1276.2+497.7
protein intake (g/day) 50.9£18.0
fat intake (g/day) 42.4+19.0
carbohydrate intake (g/day) 148.6+69.7

percentage of daily protein intake (%) 17.1£6.2

percentage of daily fat intake (%) 31.1+11.3
percentage of daily carbohydrate intake (%) 46.1+12.4
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Fig.3-1 Correlation between amount of energy intake, percentage of daily protein intake,
percentage of daily fat intake and percentage of daily carbohydrate intake
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Fig.3-2 Correlation between percentage of daily fat intake and HbAlc
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Fig.3-3 Correlation between percentage of daily fat intake and LDL cholesterol
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Fig.3-4 Correlation between percentage of daily fat intake and uric acid
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Fig.3-5 Correlation between percentage of daily carbohydrate intake and total cholesterol
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Fig.3-6 Correlation between percentage of daily carbohydrate intake and LDL cholesterol
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Fig.3-7 Correlation between energy intake and AST
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Fig.3-8 Correlation between energy intake and ALT
@ : Sleeve, [] : Bypass, \/ : Sleeve Bypass

[ — B E LA E]
T RN —FERE SBR[ % Fig.3-9 |2~ 3, IEOFHRIEIFR (r = 0.369) 2338H S
7~ (P=0.0083) ,
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Fig.3-9 Correlation between energy intake and skeletal muscle

@ : Sleeve, [ : Bypass, V : Sleeve Bypass
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(L — e )
= RV — B RO AT Fig.8-10 (2R, EORIBBIR (r = 0.452) 255
(P=0.0010)
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Fig.3-10 Correlation between energy intake and bone mass

@ : Sleeve, [] : Bypass, \/ : Sleeve Bypass
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4) B E o B E

WA AT 4 T3V F 2— 7 D fifi ik FaUE (Table 3-2) 24 SN B F I EETTo72,
SR B 1T, LDL =L A7 11—/ 8/50, ~FE2 1k’ 12/50 381 T8 AST/ALT tt (IENSATOD
FEHE) 13/50 THY, LIS OIE B I, 5/50 HKiii ThH-o7z,

Table 3-2 Standard at Yotsuya Medical Cube

Variable Unit Range
Male : 10~20
% body fat %
Female : 18~28
Male : 2.5~3.2
bone mass kg
Female : 1.8~25
LDL cholesterol mg/dl 70.0~139.0
HDL cholesterol mg/dI 40.0~90.0
AST (GOT) U/l 10.0~40.0
ALT (GPT) u/i 5.0~45.0
v -GT u/i 0~48.0
serum total protein g/dl 6.5~8.5
serum albumin g/dl 3.7~55

Male : 13.6~18.3
Female : 11.2~15.2
Male : 3.6~7.0
Female : 2.7~7.0

hemoglobin g/dl

uric acid mg/dI
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5) BEEOHBREAFERNAEORE, R FHEREDO DY MM 7|l
LDL 2L 27 u—/)L  ~EZ b BN AST/ALT IOV TIE, ROC ey A7 ED
HBHE T2,

[LDL 2L AT a— LR = /L — bR BHE ]
LDL 2 A7 — VO BEHEO ML, [FE =X —E 5% ETROLNT,
(Fig.3-11)
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—
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False positive

Fig.3-11 ROC curve of the LDL cholesterol abnormality appearance judgment by percentage of
daily fat intake

Cut off value 35.4%, True positive 6, True negative 29, False positive 13, False negative 2

Area under curve (AUC) = 0.67560

[~E/re s LA ERANAEDRE]
ANE/ O L REERNAEOBEIZ RSN o7, o, MERA T~ ne |2
Z 5.2 A REMED S, MLiEEk, BERE, B 430 Bro. EDMBIRAMGRE RN o7z,
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[AST/ALT trb oL —iE DR ]
AST/ALT k. 1.0 A tHEL L, =¥ — 1B 1422keal/ B UL ETRO LN, (Fig.3-12)

1.0
0.9-

0.8- |

0.7-
0.6-
05-
0.4-
0.3
02-
0.1-

I o s s e B M e
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True positive sensitivity

1-specificity

False positive
Fig.3-12 ROC curve of the AST/ALT ratio abnormality appearance judgment by the energy intake
Cut off value 1422kcal/day. True positive 7. True negative 26, False positive 26, False negative 6
Area under curve (AUC) =0.57588

6) WEANEA 43I AT BE LIRS 53H8 BL T o 7 BEOD KL

IR 401215 ST HE (Excellent) & RN RAN 531245 B 7e - 7o #F (Failure)
DRHFRE DR AAT > 72, WETHHE 2 AT, =50 ¥~k Excellent
/% 1276.18+479.69Kcall Fl . Failure #£7% 1645.53+732.38kcal/ Fl & 72 0 | Excellent 0 J7 7370
RVBIEA R STz (P=0.06). Ttk 2 4 T A < B L — T Excellent Bf
73 17.10+6.18%. Failure BE7% 13.89+2.99% & 72 1) | Excellent BED i3 B diir -T2, F
AT B i 2 EORREL= % L 3 — WA O (ki Excellent §75-0.25+13.28%. Failure
PEAS+5.44£9.79% L 720 | HEREN L LI, (Table 3-3)
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Table 3-3 Comparison of meal content between Excellent and Failure

Excellent (n=50)

Failure (n=15)

p value
p value
(amount of
(2years)
before after 2years amount of change before after 2years amount of change change)
] 3235.00 1276.18 -1958.8 3600.8 1645.53 -1955.27
Energy intake (kcal/day) 0.06 0.484
+975.69 +479.69 +938.49 +766.79 +732.38 1+979.89
Percentage of daily . .
o 13.36+2.76 17.1046.18 3.7316.06 11.97+3.13  13.89+2.99 1.92+3.81 0.004 0.088
protein intake (%)
Percentage of daily . .
) 31.18+6.48 31.07+11.30 -0.25+13.28 27.66+£8.30  33.10+6.62 5.44+9.79 0.196 0.041
fat intake (%)
Percentage of daily
49.69+6.61 46.13+£12.38 -3.51£13.54 53.70£9.00  45.82+12.46 -7.88+£14.73 0.46 0.159

carbohydrate intake (%)

Mean=+=SD *:P<0.05 (Using student’s t-test paired)
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BTN KO+ 220 D SR DGOV B AR NZ X GIT, Filith 2 ARk RS o & (R
CEFEBEIEOMBEBREMRF LI, SOICHRIEIED BFEO HBLE & B IO F B BR
it BAR ISR 2080 Tl O IER B B I EO R E 42 7,

TRV —EEEL, AST, ALT, ‘B#&fh &, B &L EOMBARRE R L, WEFilitziE=
FX—FEEOHFRIZ LR BRGNP, BIZT RV — B A2 HI R 22 81%
EAE B E BA D SELRNRH LT | NRHZRE R LRI, KW O BffiZs 1% —
FIFRITERARZEATREBL Tz, LsL, TRLF—ERENLELL FICH 2 5L ATHRED -
ANDDID | WIERM BT XX — B INEZIRE T O0EN DD, AST, ALT OEFED HBL
FTEAVE T 150 D72 oTe s B EI DR G IIREDOT Va— N ABRN 272D T, IET =
— VPENERMEAT 2 (NASH) O R BEM:Z . AST/ALT ke 1.0 ARGl CEEMEEHIMIL . =¥ —1F
DT M 7 EE 2R T2 25, 1422keall B LA _ETEEEO BN b, At
D FA# 2 4ED P = 3L X —FE IR 1T 1276.2 £497.7keal/ H THY, =/ LF—EEED I vk
F 7B/ CEADTIIIRNEAID, Fio, WES RN IO REE  BE RN
FATAEL NS TR R T DL | =R X — IR I E S SN D DM A D3~ T, RN 3
TR HNTZRED 1276.2497 Tkeal/ B IZX L, JlESN R+ 56078k > FElL 1645.5
+732.4kcall B L& o7, Lo T IER R A+ 02567281213, 1276keal/ H 2358 E/2 =1L
F—EMELLE X7z, ZOMEIE, BMI22kg/m*OFEHEREHTZDITHRE T 5L 22keallkg/ H L7
ol ZNHLDOZELRY, AARNOREFAM#% 2 4 H 0 B iR /L — 8 &% 11200~1300kcal/
A | 22kcal/kgl/ B X FEHERHE (BMI22) J &2 S LI20 Y,

TR —HRIZBEIL T, B TN AECE, IFEO = L — RN E e, BT
X —FEIEN DTN AV LTz, TR OV TR (REO BN OJFRILE 7 HE0
THERECEKOBEL, FGEARE 53 DM SN TS 8283 370t | KL HOE T %
VR —HRBBEZ D2 EMV AT ROJRRIIRDES 25, £ T TZAEKESIRE O =3 /LF
— RN FELRDBE, TICHCARE ERE LD BRLEZETRFERENMZ L, UA
RO F N TED, A E LB E RO @ REETIE BMI =L —{E B O+
BT R DN ST A, BT R L — B 2 SR EN R D EEEIETHR, DRI,
W TFITR . I RECEK, 2R E O R =R F— RN LD | =¥ —
BRENEZ OOHLELFNZIE, BRI —EEF ML ELL T, BELAIKEERIE
B LI BRENREREL, UNTURERICERWEE X DA,

AWFIE T AEE =0V — I3RS R RS & B2 B BILR S R o2 h o7, Tl
% 2 O AEE BRI, A 50.19/H (B 51.7g/ B | £t 51.3g/ H) £72>THs0, 2015
ERRD A AR N DSEFRFERGEUE 7 OHfEE T3 8 (B 1% 509, 2otk 40g) &R TH K& 72 e
X2 otz LA DSIZIRE FHE O A EE B E R HOWTHE 2 2GR HY | BF%E
&S TRAEE OB BT 60~1209/ H LRSS B2 55 89 3B E R OES
NiclEE MBS RGO e o Te B I T 5 & T AEKBE =L F — R ICH E
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PR AT ATREME D 0D, B =L — SRR MR AR A A SR & A B e A BERALR A b D
7o REHEEG FEENLETHD,

N =L — bR BRI BESRO HNZDE, HbALe, JREE, LDL L AT — L5
720 HbALC IZIEF#PHN TH-7208, JEE =X — LR PFEL25E HbALe 28 E <720, M=
Y VST A ROV, RS FINRTISRE RIS ISR B L OB, FINE LR
MAEZZ2D T, JHE T IXE O BN D727l BRI —BOFIBRITLCT
72D, TXUTEEO, M o — L RNE ST TELELZ LT T, IR =X — RN E<2s
IRNFI R E LT DD DD,

RE =X — RN E LR DL, JREED BEI /Db T-, MEDO R FERIEIZLLA
W RN L > TIREEDS — RIS BN D LMD 888 IR T4 2 4ERm AT, iF
B F— RN LE T HIEN Mo, IREED BFEMHBUL 4/50 L7 IFE = R/LF
— ROy A7 OB HIIZ RS> To) | JRE = RX — RN LD L REED @< 72
HTELEZBURBIRENEE ThHL, [FE TN — LN IRIRC G2 D B L E D EV A
BILTUVRWD, JRERDS B3 DI o TAXRY v 7y v Rua— LD B E $ &< 7D 898D X5z
Jef JEL151) & FERE JBUE1C L3 SR 0D 5 SRR B I OO BAFE AR 2 1572 7289 IR BIE TR 3k
TIRE= R — R A OS RN T DR EN DD,

FE T LF — 3L LDL 2L A7 m—/ L e EOFHBARRA R b7, SHIZ LDL 2L A7
= VTR =3 F — R EADFBEBRIFZE O ONT 20 | JRE TR F— NG
70| R = RN = RPMEL DL LDL L AT a— LW ELRHZEND T, HiE
Fi % EF RN DRI R NI VB R B ITEB T 5720 | RAK(E =¥ —L
PR 22203, FANE 2 FRER T2 ETRIMBICOIZD, R Z i ZHIBR 95 Z &1 3ARE
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FEEENIZ A TORWERI DN DT LD D7) 5T, LDL AL AT a— L EfFE =RV X — =D
BIfREMRGTT D8, TRE =R LX — N 35% %2 5D LDL 2L A7 o — LS B (il
T ZENRBDDNI o7, WMESEBHCELNTOBERI T, R R F—DHT
137 IRE =¥ — % 35% KM CEAHINFETHIENEE THL, HAMITITAAR
ANDOFFERIENE (2015 FhR) WIRENTODIRE =R AF— D 20~30%% H R,
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BET A= ENELSRDRNIINERE T ONERDLES 2 B,
BETINEZIIEOREDK FIZLY, AFENEKL ., B0 T A X E B
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1. 1IC®IZ

HARNZB W THIE TITE . R FEREOIK FIXHLIZ/R72n, BT TOR 2
ENEAT D00 F-FHiE . BEFEHCL> TRMTFAE (BERLTX) IZEZRHLONERH
L7,

2. ik
1) AN
(ODF 3 2T ) Y N L 9 S

FANAITRAER:, FINEOEHRZIICT 7 — Pt AZKE LTz,

7 — MR 2007 4F Michel Suter S23ERK L 72T A New Questionnaire for Quick Assessment
of Food Tolerance after Bariatric Surgery 89 % H AZER L, AV 7=,

T =D AT TIL, ﬁ%fﬁﬁ&f&ﬁm#ﬁf@ 2 HHAZRAEL, RFW R
ETH RV (Excellent) =5 s, BV (Good) =4 .. i@ (Acceptable) =3 .. E‘<<iﬁb\(Poor)=
JL ETHRELZ2 VW (Very Poor) =1 50D 5 E&[Sb““é‘éﬂ?ﬁﬁbfco AR 11 O (R KA
AL BE L, FRRGOM R, B, N0 K, ) A R AR e LT, K x DR
FEEICOWT, BT 8%, &5 (Easily) =2 48, BRIZ K #E (with some difficulties) =1 45, &~
B0y (Not at all) =0 450 3 BefECREAMIL . 512 11 FHO B MBEO A FHRZHE L2 (0~22
=Y

T = DOFIFRD 2 G AR AT T 27250 | IS ERIEROD 7 k% AV, FEA & LB #E DA
a7 DI AT o7z, L RIERIZ, I R FEARRE Bl A BT D4
REPFONTZED D, KT U —bOZ Y RSN,

O EHITE

1~7 HHOEFLHMAMZEE E I IEAA L, FIRATR AR, FROESMZ RIS,
FATRRALIEL I, $RHEFH Y LEE 24 RO UIEICEY | Y F RS LS L
X IO TE LT, BB O ASAR WTREZRBH B R E S DRERR D78 SD I — R ARl A
L., AIREZR IR CHEEMRE ATV, AR fE H 2 AT L7,

2) WA
FHTAl, FtE 3 - 1 ik 6 7 1 | Fifrtk 12 » A | TN 24 » A 2 biie e L7,

3) k5
2011 4% 9 H ~2014 4F 4 A OWIRNC, WAAT 4 FVF 2 —7 1T TREFITRTR A, BLOW
BFNEZITEEDOIG, Ttk 2 FEToEMZ (P23, 1.6 71,1251 .24 1)
BT RCEBL, REESRE LG EU, 3 i MICH BRI AN T2 fiik
e AN (TN S Pl Byl
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FAFESN T, T 7 K TLENE TS S B 72 (APBSS) 59 23D 7= i il HEL . INRHAERH M T
OBMI 37kg/m? L) E, HLLIZ@BMI 32kg/m? PA ETHEIRIGZ A T 5, E/oXEN LSO IETHIZ
RLIR T 2% 8% 2 DLW EFET b0,

4) fRMT 5 i
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R BMI BLOEFEIREOMAT OV T, MISDHD t BiEZ Vi,
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5) fi FRAOBC E

ARFFENI T~V B SIS MBI R & TR R B T D MM B R # | 12D & | B
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Fha 7=,
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3\ f‘f‘?ﬂ:%
1) X880 5
RE O FIHION R OFEM% Table 4-1 1R,

Table 4-1 Baseline Characteristics

Subject 67
Age 42.0+10.1
Height (cm) 165.4+9.3
Weight (kg) 114.5+25.6
BMI (kg/m?) 41.7+8.1
mean=SD

2) KERB LU BMI OHER

FINATAEIL 114.5+25.6kg, Filitk 3 » H T 93.4%+22.0kg, Filitk 6 » H T 85.8+20.7kg.
FAfr2 12 » H T 78.6 +17.6kg. Fiit% 24 - H T 79.2+£17.7kg LA BICFANATLOBE TE T
W2, BMIEIZEW T, FAIAT 41.7+8.1kg /m2 A3, F4i1% 3 - H T 34.0+7.1kg /m2, Fiitk 6 »
H ¢ 31.3+6.7kg /m2, 1% 12 » 1 C 28.6 £5.6kg /m2, T4t 24 » H T 28.9+5.8 kg/m? & F
WETLVABEIC TR -> Tz, (Fig.d-1)
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<70 I .
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Months after surgery (month)
n=67

Fig.4-1 Change of body weight and BMI
% :P < 0.05vs. Pre ope (Using Student t-test paired)
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3) RHEIPMEBOHER

BEEIEIT, FIAT 3042 £1397keal/ A . Fifi#4 3 » A T 813+281kcal/ B, Fifit% 6 »H T
954 +370kcal/ A . FHi1% 12 » H T 1171 £381kcal/ H . T4 24 - H T 1299+ 396kcal/ H L7200 |
FIRRTE R DA BT 72Kl > T2, (Fig.4-2)
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Months after surgery (month)
n=67

Fig.4-2 Change of energy intake
*k :P < 0.05vs. Pre ope (Using Student t-test paired)
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4) B Fi i Ok

B R EOEAIE, FTAT 3.111.0 /A, FiFE 3 # A T 3.20.9 s, Filitk 6 »H T 34
+0.9 5, FIF% 12 2 A T35E1.0 A, Ttk 24 » H T3.4E£11 H5L720, BRI HE B ZE
IXHBN -7, (Fig.d-3)
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Fig.4-3 Change of food satisfaction

There was no significant between each period.
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5) BMIFAE (11 B EF) 021k

BEFFEEOZA I, FANAT21.720.9 5, FIF% 34 H T15.04.6 xi, Fifi#% 6 H T15.8
+4.3 i, FIE 12 7 H T 17.143.9 45, Filitk 24 » H T 17.9£3.6 5.&720, FINATE K2
&L ORI THOA BICE MR EOA G REITE 2> Tz, (Fig.4-4)

score of food tolerance of all food group

S N = O
1

0 6 12 18 24

Months after surgery (month)
n=67

Fig.4-4 Change of food tolerance (All food groups)
*k :P < 0.05 vs. Pre ope (Using Wilcoxon signed-rank-test)

6) B AhFFA L (B dnfEh]) O ZAE

BEBIDOE TR ED SE DA% Table 4-2 [ZR3, FMRINOGH A, B BFREFRS
BRI C RN 24 7 ARG L THRMFFR IR -7,

AT, FINANCA BEZRIX ROV -T2y FINt: 24 o H CIRSE, AEIT oo &
anfEL L A ISR IR EEDMED T,
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Table 4-2 Change of tolerance of each food group

Food groups Pre ope After 3months After 6months After 12months After 24months
Beef 2.0+0.2 1.3%=0.7* 1.3*0.7* 1.6+0.6* 1.6*0.6*
Chicken 1.9%+0.3 1.4%+0.6* 1.5+0.6* 1.6+0.5* 1.7+0.5*
Pork 2.0+0.2 1.4%+0.6* 1.5+0.6* 1.6+0.6* 1.8+0.4*
White fish 2.0+0.2 1.7+0.6* 1.7£0.5* 19*+04 1.9+0.3
Blue fish 1.9+0.2 1.5+0.8* 1.6E0.7* 1.7£0.6* 1.7£0.6*
Red fish 2.0+0.2 1.6+0.7* 1.6+0.6* 1.7+0.6* 1.8+0.5*
Salad 1.9%+0.3 1.6+0.6* 1.6+0.6* 1.8+0.6* 1.6+0.7*
Vegetable 2.0*0.3 1.7+£05* 1.8+£0.5* 1.8+0.5 1.8+0.5
Bread 2.0%0.0 1.3£0.7* 14=*0.7* 1.6+0.6* 1.8+£0.4*
Rice 2.0+£0.0 1.0+0.7* 0.9£0.7* 1.0+0.7* 1.24+0.7*
Noodle 2.0+£0.0 0.8£0.7* 0.9+£0.6* 1.0+0.6* 1.0+0.6*

*k: P <0.05vs. pre ope (Using Wilcoxon signed-rank-test)
#: P <0.05 vs. another food groups (Using Wilcoxon signed-rank-test)
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7) B R L O FH B BALR

Fii1% 24 o HERS T, B EEL BMI IIZADOMHBRGR (r = -0.255) 23380517 (P =
0.0369), BAilX% Fig.4-5 \Rd, ZDIFh, WHERE, Fi, RMTFRLE, % 2 L He
JE L3R B BIfR A R S o T,
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Fig.4-5 Correlation of food satisfaction and BMI
@ : Sleeve, [ : Bypass, V : Sleeve Bypass
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BEHREZ RN TS TRRDERLIO TIRERNBH D | 72E BB ZHN TS, Lol B
BFNETHILT, BNTHEEBBE S TOAHIEITH R TEDIENE N, KIFZETH, Filitk
24 7 A O 5T BMI &Rl 2 L ICAOMBIRIR Rioh -, ZoMBBIR I HH RS
WY ¥ HARANTH BMIBELLDIFE R FITN R TE T, FIRTOIICBHFHHIRC/R DT
ENDIFEIEN T T IEN RSN, £, BEFMZITAEFEREDHAONITHE > TWD
DIZHEADLLT  WHRL TWAIEEBETHE, FIRIIRFOBLVNFEZERTHIOIR-
TWAHELBETED, WETINZIT, BDIEA~DRL AN R 72 /a>TLEHIDO T/
WD ER T D B RCERIEFE 1372720, LnL, R ST R LW IR A HER?
THZE, TeKSAB N TEIITH ETHD TIEZL, /}\%T“%‘Z?EET%Z)@%W@ ZTHILET,

FF T o0 EIIHERF CEDEE 2D, VNN U RTAERNIL, M E/ R R E R E A TV
PNZELEDbN TS 8 ko, Fox kFE L iﬁién‘&%ﬂf‘%\ BIOVNEERLOLIRFHE
BETAUERHD,

BMI DISMZ, BRI EBOHLEE 2 R ChHLHE, Pl BF 2 EITITADOFBIN
BTl WOMELHD 3 AL TIIABBIR DN 22h o7, Fio, B FFAEE L AR B T
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Investigation of bariatric surgery for treating Japanese patients with morbid
obesity: a nutritional perspective

Abstract

Various studies from around the globe have reported that bariatric surgery can
improve obesity and obesity-related complications, and the effects of this surgery have
also gradually started to be reported from Japan. Decreased food intake is inevitable due
to the diminished capacity of the stomach after surgery. Nonetheless, few reports have
detailed levels of food intake, changes in meal content, satisfaction towards food, or
changes in food items that the patient can consume, and very few reports on this topic
have examined Japanese individuals. Moreover, while reports from overseas have
looked at adequate nutritional requirements after bariatric surgery, results have differed
between studies and whether the results are appropriate for Japanese people remains
unclear.

The present study investigated physical changes, food intake, and changes in meal
content as well as the presence or absence of changes in satisfaction towards food or
changes in food items that the patient can consume following bariatric surgery. The
study focused on Japanese patients with morbid obesity who had undergone bariatric
surgery, with an aim toward clarifying adequate nutritional requirements.

This manuscript is consists of five parts, Chapters 1 through 5.

Chapter 1 describes the disease state of morbid obesity and the history and effects of
bariatric surgery for the treatment of this pathology, along with some background
material from overseas and the current situation in Japan. In addition, we also stated the
importance of team medicine and the necessity of including a nutritionist. On the basis
of the above, we have clarified the purpose of the present study. We also explain the
procedure for bariatric surgery and methods for nutritional guidance here.

In Chapter 2, we examine changes in physical and nutritional indices after bariatric
surgery. In Japan, although very few mid-term reports have provided information from
the 5-year postoperative time point, we demonstrated that bariatric surgery is indeed
effective in treating obesity and obesity-related complications in Japanese patients with
morbid obesity at 5 years postoperatively. In addition, patients were able to maintain
nutritional status even though food intake decreased significantly postoperatively.
However, hemoglobin levels can decrease in women even if they take supplements,
indicating a necessity for further guidance on the prevention of anemia. Moreover, it has
been suggested that absolute protein intake may become insufficient, signifying that
efficient supplementation through protein powder or other products should be



considered in situations where enough protein cannot be consumed through meals due
to the decreased stomach capacity.

In Chapter 3, we assess the correlation between physical indexes and the amount of
food intake after bariatric surgery. In patients who achieved satisfactory weight loss, we
investigated adequate nutritional intake in Japanese individuals after bariatric surgery
based on results at the 2-year time point after surgery. We also investigated whether a
difference exists in the amount of nutritional intake between those exhibiting
satisfactory and unsatisfactory weight loss, with the aim of clarifying a level of
nutritional intake that would further enhance the weight loss effect. We propose an
energy intake of “1200-1300 kcal/day” or ‘22 kcal/kg/day” as adequate for obtaining
better weight-loss effects. It was revealed that >17% energy from protein had greater
weight-loss effects, indicating the importance of protein consumption. With
consideration of reports from overseas, we propose an adequate protein intake as ‘“>50
g/day” or “>17% energy.” Since abnormal LDL-cholesterol levels appeared with >35%
energy from fat, we proposed “<35% energy from fat” as adequate.

In Chapter 4, we assess changes in food satisfaction and tolerance before and after
bariatric surgery. At the 2-year time point after surgery, a clear reduction in the amount
of food intake was apparent. Moreover, food tolerance decreased, indicating that more
food groups were difficult to consume. Nonetheless, food satisfaction was maintained,
with no apparent changes from pre-surgery satisfaction. In analysis by food group, we
found that white fish and vegetables were both easily consumed at 12 months
postoperatively, unchanged from the preoperative state. However, other food groups had
become significantly more difficult to consume compared to pre-operatively.
Furthermore, we found that rice and noodles clearly became difficult to consume
compared to other food groups. This study shows the importance of nutritional guidance
that acknowledges the phenomenon that certain food groups become difficult to
consume and that changes in taste occur after bariatric surgery.

Chapter 5 summarizes the present study. We clarified the usefulness of bariatric
surgery in treating Japanese patients with morbid obesity as well as the changes in meal
content, and confirmed that this surgery provides satisfaction to patients even with
reduced food intake. However, long-term complications such as anemia were suggested
to have a higher risk of development after surgery due to unbalanced meal content, and
that patients may become confused due to changes in taste or difficulties in consuming
food items. It is therefore evident that the presence of a nutritionist who can provide
sufficient guidance to patients is necessary after surgical treatment for morbid obesity.
We propose that nutritionists need to be involved in bariatric surgery to become familiar



with the procedure, and to provide nutritional education to patients prior to the surgery
in terms of improvement of diet, a factor that leads to maximal treatment effect. The
number of treatments with bariatric surgery is predicted to increase in Japan in the
future. We hope that this study will be useful for nutritional guidance when this surgery
becomes more widely performed, and propose that it is essential to conduct further
investigations in this field.



