NAFHRIICOVWTEETS.
My hE

7*5113?% Vi, BARREOISE CH Y, BEEN LT — X B IUE
WEDH ZAT 2.

WHREE

2009 4E 1 A2010 45 12 A Oz, BIBE O A BRI
BT EE RS ABIBH TN 2= 2 BE T, BE - B,
JENESE - MolEsEis X AR ELITEB TR LE b0 E L
7o, AT ORIH, A% OLERE - RSO &
BT, TR TEDEEE L L, KAREILE ER
Lz B, “HIM IR & 20 o BE R L.

F— a2 DREH®

BB O 23 A BEFBE O -RIES R A I I T B R ERER B,
UTFo5F—&ZINELE.

D M OE R BB, TR ORER - #E - 48

2) FE LTV B REE  REEONERIL, BSR4 sk 0 AT
PR L BTSN OIE L

2) DEHTEL, BEO—HE LTREBEEINZDOTHD
7b> u?a)cto B RRAICRBIT AEETH D, SR

b\fﬂ@ﬁﬁﬁx_#/u%\f&‘b:iﬂ“éﬁ#%%?%’f?’%*ﬁ?ﬁ‘é

&JL:, SRR 21TV, BBE SN D BEOSHIER LKA
FRANBEOHBIZOWT, ENRNE L MR TE 255
HEEER Lz, ZNREA L, AREAR RIS 2 ERO
DEME L IIBERI, FHMNBRE 2RI LS
WNTEITV, BEOEE - JUSEFBHERRICTER L. AR5
eI L7 — & 1%, T Reg - L - e84 260
ol SIS TV Z &, DELA T S ORVT
DO TH D, HY LrFHAL, BFPEE LEZNFIC SN
RS RN B Lz,

ZORBIZHIGE LEBHEMIZ 24 THY, DTy S AERM
BRI DB AR 10FEL EH Y, 1 £ITER - HT
BERHDEBLEN, b5 1 LK RP AR EERCE LS
BEHLTWE.

B F-205AE

T =& OO, FER - M, LBIC oW, BMERE
rmt BEOEF IR 2R, AESTTOFEY 28%

UTOFIETHYT L.

®%n§uaﬁ BRI TV 2 EHEES AR BEDOFA
ToEEE A L.

QEMRAAZE b OTEEMIIHBI L.

QRFHEMDOBEURAR LB R DN D
a— FEER LT

@QEREE b EICa—FEFE }:&)17373 U EER LT

F—Z DEEEEFEDHT-OI, BHEDEOTRN DSOS
WRIZOWT, thEHENRY fé%#ul&ﬁf% DEAIFHEREL
2. i, a— FREOH T I VAT HINHET B0,
MBABHEDORREMN 10 FELLED 2 £ OB LV ¥ E1T-o
7o, ELICAEEEL T, BHEFETIEIC L DEREIT VRN
HiED T,

CARZENL

Palliative Care Research

AHFFEIL B T%“’Cﬁ?bﬂ“(b\Z)‘:"\??@Wﬁ&:ob\'cwg‘??@%
RETHY, RELEROMAMEFELEER REH
T, B Shi.

EfER

WRBEDOBMY, MEOER - 8% - A& (R 1)

MEB LIRS BE RIS EESAFHEZ T 66
ZTHY, Bk 584 (87.9%), s Iu{E 69 5% (FEEFH 4988
) Thol. REPARIBITOT 7" 0 —F1%, BIIF (50.0%) 12
KRB AR (40.9%), ZHEELY o ]HEiERIE (92.4%), BE
(90.9%) 1= & B L HEFBIRIE TR (83.3%) NEbE o Tz, fiTtk
OANBEEAE L, P RE 175 B (L 10—143 B) ThH o7, 21
£ (31.8%) DBEE D BEERHICIFELZE LTz,

RBBE OIS EZ B, B TR RE 23 5 A FEHE 2
BE-124AB), F2EHTHRE 3 E @#HE 1-7E) Tho
7=.

L EIAR R R 2 3R - B 1L, 29 £ (43.9%) TH o7z £D
55, i 1 F A BICBI SN-BEI3 27 4, RERBEICR
BrEN-BHEIL 24 Tho /. MESCHENER T 17 4138
EL. LoL, AERBROREBREIL 124 (182%) L72-
T,

HATEBEIT 164 242%) Th oz, BREEHOREE
Fa U —Ii, 56%74% 1,000kcal i T o 7o, WEHIRESEIE
BT L, AIETERAT O ALE &5 L7 BE 1L 20 4 (30.3%)
THY, Z0HH 4R EOMERTONTEIL 4 (45.0%)
T o7, FIEOEEILEMNL, i 1 VAU EOBED 18 4
(90%) TH Y, T/ BRBICHEORBEILRNT & £ L7 8%
X144 (70%) Thol. MEREERBRLIZBED D biE
FENERBEI RATHY, MATL2EER L2 oR
FLVBHEEIEDP oK (p<0.001).

BFRARIC, B - WTRESEDETHMES - mﬁET

BT A NAKERH - - BHEIT 124 (182%) Thote. =
D5 b, Wi K ERRE D & o 7 BT 11 4, KE#R
FRE A FRO RN N R BRI E AL OBNBEFIL 14T
HoTx.

BIEEED AMBEEOEREBOLFD R

B RIEN A DTN E %) 72 66 B DBERIAFITBWTE
HEETIZHER Lo A OREBALIT 221 i &h, BEVNF L
R LT V1325, 23— N3 65 o s Nz (B 2). LT,
AFEVE T L, 2= % [ IR, ROMEL R
T5.

B BB 28 A D FAT & B T BB, TR BRI
EEEBHE L RIS TREFRR BRI A OBE T RF O AR
HD) R L, RFEREPH TREORREF X T,

BEICHLTL, BHE»D [BREBOOMXICL Y RS
3] [BBICFRRERRH 5] [HEEREOBEMAEE LV
A -HTEIBEOEERHELV] REDKFIND -/, BiE
B forz@abs) CL2ERL, Hic TERY o0
25) LEHEMICHERLTWEZY, BRI TP OEFELD
3] 2R Motz W] BREZFLILY LTOW e &
7o, TERFIET A S 5] T2V 28T, &FEEI M
TERVRIAR D -7, FIRTE COWT FEOEIBEEES

BRREY AMREEORBEDERE 129



Palliative Care Research

®1 BREEY AR

AT E R} 5@%5%0)%5{ (n=66)

(%) R (§EE)
Bk 58 (87.9)
T 8 (12.1)
FR (%) 69 (49~88)
MRTAE Chemo-radio therapy (CRT) 4( 6.1)
# Docetaxel, cisplatin, 5-fluorouracil (DCF) 4 ( 6.1)
B Cisplatin, 5-fluorouracil (FP) 18 (27.3)
& Z0ft 1(1.5)
P Fp 3(45)
Z Ofth 4 ( 6.0)
7rO—F el 33 (50.0)
il =g 12 (18.2)
Bl 6( 9.1)
(E548) BaRESEHEBIT (VATS) 25 (37.9)
YIRRER (L REELE 27 (40.9)
. REYIRR 2 (33.3)
= RiEkE 7 (10.6)
1) 2 INERERSE =9E 1(92.4)
ZEEEE 2 RT f@__(_ 6.1)
BRZE B IREE 5583&
Z Ofth (BRI F) 1(16.7)
BiEES BE 60 (90.9)
Z O (+Z1E8, &B) 6( 9.1)
e YN 10~14 B 25 (37.9) 17.5 (10~143)
15~30 H 23 (34.8)
31 BRE 18 (27.3)
BEEBROMEER 5~10 H 41 (62.1) 8 (5~88)
11~29 H 13 (19.7)
30 BRE 10 (15.2)
B4R R WE1BEORRBICLIMERRESY) 27 (40.9)
RERBIEBOBRELICLZBEHFFRH ) 2(18.2)
BEREBOTTENENSH V) 1(1.5)
REEFRLDIFE it 1 BREERRE ( 7.6)
(SRERID&EB) itE 1 BE~2 BERE 7 (10.8)
e 2 B LIRE 5(786)
REEEORO 0~500kcal Ki& 9(13.6)
BRAOY— 500~1,000kcal i 28 (42.4)
1,000~ 1,500kcal i (15.2)
1,500kcal Bl E 19 (28.8)
BEERRDIRR EREFICHE I IBESRSH Y 21 (31.8)
'ﬁl‘éi‘r LERAT Hh) 20 (30.3)
MEERD 1 hBRi 2 (10.0)
EiRE A=k 1~2 5 B ki 8 (40.0)
277 B LI 10 (50.0)
LEES 1) ERERET 6 (30.0)
EBREAH 1 HBXRH 4 (20.0)
1~2 B AFRH 5 (25.0)
2 H BRI 5 (25.0)
EROIEE 1~3 | 11 (55.0)
4~6 [g] 4 (20.0)
7~10 [8] 3(15.0)
11 BRE 2 (10.0)

SRFE O GERREB - A%

23 7R (2:B~12 HA)

SRZZOER

3(1~7)

—BOF -2, FEEPREBEFESEhD .

130 MEREN AMREEORHEDERE



Palliative Care Research

*2 m%ﬁﬁﬁhmé$%® E&wiéu&wéﬁﬁ
AFEIY ~ L A=
E@wﬂﬁﬁkﬁm ﬁ#%bw EENFH D
REMSERFE R TEONEY S 3 BRECHESTEIHD
FEMIC LB LRSS
BRCY - ErEmys
BREBEOOP ALY RN H3 Oh AN HB ‘ '
BRI TOPAD

DPAD BB DA T ELESHNRTCEL W

BRICTREERY & 5

DEDEREN 55
> RAHIZ < W
BEICHTIEL

BEEDNEOEMIEL WV

BRETHH 3
PRERD & { BEDRRFISKD
RBRECPANETHECES

BRLNHEFEA L

AFEERNEDERIHH DL
EA BT EEOEES L SEEHE L

BEVWERELTWS

BHRERTENAEICES

BB IS ORRD & B

HILRDEFIAE > iRD H 2
HBRDEEERICHES FRF H 5
HEROWRICHE S WEOFRRS, % 5
BEEEOENTELADERENIEZ S
BEICERFEFOADICHEICERE VO TEN

BEREIABCESIMEDN S B
BBREHT—-TIUEAR - REBOEEEEF 65
BREREHT—FILOEMNR - TR H 3

BEXE T T LEESEHTHS

W IRESR IR BT B RR A B B

BELEYFSH3
B P EEDUEH AEHE L L
SHEE TR N H S

BEHICET 3RS $ D

BEOEE -BETTHELS
B H 5
BEHTHPHEW
BENSERICH S

BB D &
By H 5
BliEr %%

FERI P H B

FEFEALV
BRTLHFEFEALLY

BHRENH B

EBFBNH B
BN@ED EEMD
EEBEEXTIETHERD

BB - BN TEEVWRARY &3

EED DL AP =
BBELEVOTRERELS

BREEIDILRHHE L L

BAREENICTERIET (BELE, BA)
BEIDNR—=ZAF DD DN
BEBEIrE(AHTELEY

1 ATCREHTELL

AR IC DWW TG
FBAP O TEREREL /) ERBICHT
BEENEVEALVHATOLRERICALEr 55

BRIEELENARRD H 3

HEPEIEVRRYP HD
f‘ikb’ﬂﬁti LEWRL P &H B
BALEGHAIBEVDD EARNH D

FRERIAELLEVDEHESHD

&ﬁb&yWWﬂJﬁhébﬁﬁutﬁv
WELRWVERIBBETILLAEVWER

FESBR T LN BEEF BV

BRDOMHATODODLAREY &3
ERDFEHD &L I ICENT B OWAREN $H B

BEXERLCIRBERTCAR Y5
BILTEZZY L TORBHFEN HERI PP BN THET 3OPERCHS
BRAOFAEN 5 BRORLY H D B
__E\ILJ /;&}E’\U)ﬁ\/\ffﬁé Eﬂﬂ?ﬁﬁ@fﬁi(:iﬁ’)
RiEDBIEEDET 2 FEONEeErRICEs
....................... RIEDOLHENRUCLE B
BEOEHOBAGEIZL RERBESOIX NS PHS

R EES AMIREBEDRBDORE

131



Palliative Care Research

BT, THEENELWIFTREVWAREREL W3]
PRz TESERICR 5] 2 COEEZRRIVR S .

FBE L, RISV TRRES D) LB TEY,
OB, [HLRFRICHES REORERH D] LFH#
BRI BF 2 Tz,

BRI RBEFR LA EETEBF LTV DIEER B
BRBEEAMCHET ARG ° BRIBFRECECETIAEN
5D EFATWE BEMICE, BBREEAZLZEHR
WERZIZY, BT —TAEBAR - HEROREEE I CHES
BUZY LTWe, $72, 3F—FA0ORYFVICEET 5 EEk
bdoiz.

B, (MR SERICET AR S B THEHCBE T 5
ERHB| EBZLARERHD) RERLBHD) TEH
B b It EOSFRRERER LT\, FFREER E LT
I, TEELENH D] MRRoFE o288 L, PeiicBE4 5
Z &L LT, THIRER, &R & LT, SRS, M, AR R
AWNbote. T, FEBDRLEH DRI L AEFEOFZ
B otz i

FMEZT A7 0OICEEE - 2EE LW RE T T80E -
BUERTERVARRR DD | RMBREN, TOZ & TEED
BLAPBTE D RBIINMESNEVTAREOHFARD -
7=.

BE, ERBICEHREBEOEMOLEE ZIFE I TV
5500 THEBEBOIRKIE LW KRB S -2, T,
T FEENCCERM/ET] 2 &0 NEEFO—ABON0R
W R S Thot.

Fio, FEOREIZHEY TBBERICEI NSRS D K
WRHY, CORETERTEZONE MRBBBIC VLT
Tel KD o7 R [EAR RO TEBEZEE LV E
TR NTe] &, BERREEFEOEEER SEXARED
FRABBH o7z,

EbIZ TERAPEE LRVWRERH S| [ERBEEL 2V
DEHELDD| HAFESBRTIVHEER2W] T
NTE=Z Y U TOERBPEN] BRA~ORERH D) 8L
DRBEDFZNH o 72, BB, KERODERSHKES
NRWRE, ohZITENRS Ly, H DHERRE T
TAT> TV BTN R L TH B ¥ L DRI, AEOE
NT7E=ZZ Y TIZEY BARERDERETIFE, BB
DREZE, SRR R I .

WEOHMBERERED BERRE~ORVEHD ] EFD
Wi E 7z, BERFREONEAERLLFERIZLT IFRKED
AREPLET D) RRNRENT. BEFMSHELS OB AICET
DHFZRE DEROTLOOERAAENRL ) RENRENT.

£ =

ARFFETIE, BAITIIT 5 MR EEH A BE O BB 2R
EEITTBE 66 £ eGSR L, MEMEENAMNE 1 FLIRO
IBREE D ETEICBT 5 EEHC W T, BEE L DL - ST L
TRER, 25 7 AU ORI B S, TOERBEHLNICT
HIENTEL.

REEFREICES R 77
REBEIT, BEBBEICH 124 (18.2%) 23K AR R

132 MSMAEN AMREEOEEORE

FHLTREY, INOOBE~DORBETIEO 7 7 O MEMENR
®EN. BRI, BARICET 5 maE S ARROKE
FRFREORARIT, K2 E» 5 SEFRLEAH VY, @I
IR EEREIDID EBESNTWA. SEOERND, K
EARFAE L TV 2 BFREFLY, RARHZIZL & PR
HARBEL QW S, AL»RLEERON R TH, R
BMRREED Y A7 b EBTALEND B, BEIL, BEORTT
BCBIT2 TBE - WTHECEERELYL) REBHY, E
ORI, BB TENAEICRS] bW RELH -7,
I ORE SF X, BREETH DD ORER BT IESICS
W, BEORAREEELR2AOHE L THbo TV Z
ENBETHD ERBEN. £, EHRBREORTEESH
B EEST X, AETREICETOIEEMI, EMoEEL
T, B R BRI ORFEENC T £ A AV M EITH T ENE
EThHB.

Bl o mge 7

BRTRINELIC, BEEOPZEHE LD B LRV
EFE L TR R ENTZ. O 2 ORERHIZHONT,
SEORED L, WEEIRIED 7= DITIT b 7= LB TR X
T0%BBHEZ THoZ &b b, BLEREERDOS 3,
BIRBICR 2 LB T AERTH D Z EBRRENTE. 2Dz &
Nh Y, DNZDERIT, SSRICBITABET R AL FOR
BELTEETHDIEVZD. £, [EREFOONZIIZIVR
HARH D) BEL BREOOBRRSLARICEEEL L T
BRERAMGEE OO OERNEE T B IR, BkOFEE
WWEDEMBIEL EMNEThHoLEHBEINTNE LD
HBD ZDEHT, OPZIIRMIChESERTHY, FO
HMIRFBMOBVAEELNRMITEL Z LR L, RETE
LB YRR R0 5B, O 2 OERITETEMEE D
WA LI o THhIE b END Z EBENN, ARIEDOTZE
EHTE, FRBROBEREDH > - BFIZ OV TEEILRZER
AU, BEIENT OB & 2o TV, ik, e Re%
BHLEZBEZE, AROT7 30 —tBWTC, EDONA YR
R ARENZSEXTCTEAA L METHISLERDS.

EICREFRICES R 77

SEIDFKENS, FBRBE LTI L TV D RREFL
TEY, EMLROPRIHENVEROTRES b 2L Sh, &
FEOEBMERIN T\, SM2EEE, BEICE [BRE
DOHEM THELEOWRENE 2 H] = & T, BHOERAH <
7o o TV, BT TR, BERADRIFEHMORE L &
BIZEL, IFE3EEZRBLTY 75% D BE YR ORIE
Bool b THHED & DT, B HEIT 25%DBEIC
REMRR O, R 1 ETERMZEEE LTS5
EV b pol. WTRIZLTh, BFORELZ EHNICEEL,
EEIZ L0 AEERESEMNT S & &I LA HEM UE
WOBIT DRSNS D 2 &0, WHIERIRE b B L%
SEZ BHEIRETEELZTEARA L FLTHELTW XL
ERbDD.

BEERICHE I REE S, 7
SEIOHBRED I D, MRNUDEENBELF LTV
0, RFRFEROIL, BEEXF U GRET 254, £0%



BIZEEEERZE L TWD Z LR EN. BRRHCIBIT 5 BE D
IBEOEEEZTEA AL LT, KEITIH T 2 EEIRI 2 TR
THEEHIL, BRI TWD I EEFTIEDOEDLD Z &A%
BEETHD.

ERAHOY —BCE =REgEE 7

ABFGE BRI, % 1 0 A LI T 70% L0 LSRR L
TWe, B OEFEROREDEBERY o ) —i, @0 BER
1,000kcal LLFTH 0, A& - GETF - H{k - TUBERES+21
EE L TR W OB & o TV A ERBNRENL. B3
1, BBRBICEREA L TOL BRERD B, BEORR
TRAERR & LT, o & 0BT, MR, o S HIiT Wiz d,
BRHEEET SEAER TN, ZERE K C2VWOTHEE R
BRREERTNDR Y, ROBREOENZHET 2 ER1E
RICA .

BEEZEML T, BREE D, BEORREEML
RS, BOBREYENT A 7-2D0r THREETHD Z & IR
Ehis MEEER I ERNEROEEIC L > Thb &5 b
DOTHY, BEPERERE EREICIE L TRETHLERD
3. SR DOF I, EHE - B RSB LMD, EB
FETOREENEGOICED Y 225, LV HRORELRLR
BB TRER EOHMEFIEALER D S.

[6] BtFEE CERICHT 2R 77

SEIOFER? D, MEEEL, FERBFHICLIVERIHEL
B IEB OFLKRDEE L) RIDSIR ENTo., FATHIRIZE B
L, BB A% B IIEISEECM 5 0, R 2 Lk
ZLBTHRIENREESNTVD. 20X I RBEICHL, &
RIEENL, BHEICRIETHRE U TRERCEROREM, 315
DOV AZEBELRD LN TVDEY, 20720, LHARAE
OFTHI L TWDBE, TTREEEHALEERICE -
THEETHAIIEEERDIENKITHB. £ LT, HEE
BULESZ TR, FESCEBY O 2 L A OEFEED D
EENDY L EBFICHAL, EHEORWHETREICA
B REBOILERERT ZENEETHD. TOZEILLY,
EHMICHERE CE 3 L REBFEHORY BA % @RI
BTAZENTREE 2B,

Fz TBSERICEI NS & LT, THEAR RO THER
FEEEE L7 0 MO ] ERAALMCE . BED
FEREBOKE &b, ABEORNACHBRE R & XBH
HlOBER Y, BEORIMEL S E X BIBSLETHD L E
Zohb.

DENLEHEsr 7

S EIORERED B, MIEREHE R AN B O LR FE LR
ENz. f2 & 208, TEARE LR WRERH D) [H0Fik
BERTIVNBERRV TBRE~ORERH D] L, E
ROEEDBELRVAL, BO DML THDDNRRIZE LT
B, ETHd BEE ZOFTETIVOnE, BRIZONT
AR BB LA RN UIZREOP TARLZEZFE L TV Zo k&
Sz, Rl LOIMER RHENE” B &, BEOA ML
ABBEDLEVDNTEYY, BEOFKAZEM - FHME X
UDERENICERTIE LI, SBORBLERALE
D, BENES TV AITBOREMEAR LD T52E0H

Palliative Care Research

PORKRDOND. E-BET FEOAEEZLETS] LY,
FREOLE~DABELZIINT TBY, FEL SO I THRE
BThHHI ELRENTE.

&

L EIOFET, BACET HEMEOEWERITIC S LR
FBEDRFATZNEDP S, MEEENABEN W | FLNIZHE
THREZPELMNCT D ENTEL WBRRPMICHZ5%
B R, 7 OEEREHIC VT HEWERSH D I L AEE
ENDED, TNHIONWTAH I BITHFREZHEL, fiigo
IS LB REEOR W 7T o—X2H 5 n LT 4
EidD.

SERENTZBEORBEDOF T, 74 PANLTEAA L MZ
LBAREORYRER, EFEEOER~OT T u—F, L
RUTRE, BEONATHEL > ZABFLZ NI EBRIN
To. T b ORI, B OBBES% OETRITRBIT D EEEA fEk
LWL 728, 5% OA BRI W TREM & EAR - 548t
LERBFE L, BE FRECA > EERZEHEL TV ZE0E
BEESTH700, EERBRNOERER 20 5 5.

EELIT, ZORREESEZ, MBEESANREEDODHR
MeEEE BT 707 82 ELIKRF LTV TFET
»H5.

AWFGENE, BAESBB FNREMEE (55 3 KA AREE
MERFFEEZE) [ LRI LAIRREE L bOBABEDEN &
QOLMLZHETIUNEY F—a VB BLUAEMEH
EABRERENELES IHAERANRD MNBREOE
&) L E BEL LT REREEORR) WHHEE
B 1224400 I LV EH L0 THS.

X &

1) Lagergren P, Avery KNL, Hughes R, et al. Health-related quality
of life among patients cured by surgery for esophageal cancer.
Cancer 2007; 110: 686-93.

2) Djérv T, Blazeby JM, Lagergren P. Predictors of postoperative
quality of life after esophagectomy for cancer. J Clin Oncol
2009; 27: 1963-8.

3) Martin L, Lagergren J, Lindblad M, et al. Malnutrition after
oesophageal cancer surgery in Sweden. Br J Surg 2007; 94:
1496-500.

4) Liedman B, Svedlund J, Sullivan M, et al. Symptom control may
improve food intake, body composition, and aspects of quality
of life after gastrectomy in cancer patients. Dig Dis Sci  2001;

46(12): 2673-80.

5) Scarpa M, Valente S, Alfieri R, et al. Systematic review of health-
related quality of life after esophagectomy for esophageal
cancer. World, J Gastroenterol 2011; 17(42): 4660-74.

6) SREF T, MR E AR, NURERIL, i, BB RESE
IR D D3 A BE DIEIR « -3 L © = —IC & B 5IER
BLOD4YHT. Palliative Care Research  2013; 8: 701-20.

7) Kato H, Fukuchi M, Miyazaki T, et al. Classification of recurrent
esophageal cancer after radical esophagectomy with two- or

three-field lymphadenectomy. Anticancer Res 2005; 25(5):

MaEy AMREEORBEDNRE 133



Palliative Care Research

3461-7.

Q) MFEAR, HERME BRIBEVG LA T-AEBRNEEED
Txu—7 v 7 BERS 2002; 57:751-7.

o) BRI, REEHF, WA 07, . FHIC X 5 RERRHR
RO TRERET o7z & & O R — R8T
IR 5 KEFEREO TG & 5K, ARKERERES
£ 2009; 60(2): 128-30.

10) FBIXALE, KEE—, A =, fh. YBRICBIT2RERT
Wk OFHESFOEICET 5 BERMRE. BAKERER
AL 2005; 56(4): 327-35.

)7 AT BTl RETRE%OREBRREICE VL TH
BREEZ TR BRE OB EEERERE BARAEHE
22T 2012 ;26(1): 2231,

12) &% AT, KTl T BENAOEDICEEDRITE ST
7o BENZ B ATE EOREE & R LICEET A HF5E. MLk
FEEHREERCE  2005; 16(1):3948.

13) AEARETF, EFET, STEE 7. FiREZZ T AR
BABE OBBHZOBHEEREBICHET 2ER. BAF
B REEMEEE  2006;29(2): 5561.

14) Krippendorff K(1980) /= L4, HETFHEHE, BT RBA
T UN ORI HEERE, B, 1989

15) Martin L, Lagergren P. Long-term weight change after oesopha-

|

RAY

134 MRMEEN AMERBEORBEDOERE

geal cancer surgery. Br J Surg  2009; 96: 1308-14.

16) Derogatis LR, Morrow GR, Fetting J, et al. The prevalence of
psychiatric disorders among cancer patients. JAMA  1983;
249: 751-7.

17) Verschuur EM, Steyerberg EW, Kuipers EJ, et al. Experiences
and expectations of patients after oesophageal cancer surgery: an
explorative study. Eur J Cancer Care  2006; 15(4):324-32.

18) Doyle C, Kushi LH, Byers T, et al. Nutrition and physical activity
during and after cancer treatment: an American Cancer Society
guide for informed choices. CA Cancer J Clin  2006; 56(6): 323-
53.

(URL: http://oralcancerfoundation.org/facts/pdf/nutition_physic
al_activity.pdf]

19) BEGBE. EBFEER - ETEHORERNS  #FS
YV DEDHOEBES —EFFERTHOLDIZ (=7
YA XA K 2006). 2006.

(URL: http://www0.nih.go.jp/eiken/programs/pdf/guidelines
2006.pdf)

20) Mishel MH. Uncertainty in illness. IMAGE J Nurs Scholarship
1989; 20(4): 225-32.

EEORET~IFRBERRL




Palliative Care Research

Difficulties in daily life of post thoracic esophagectomy
cancer patients after hospital discharge
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Purpose: This study aimed at identifying difficulties among post thoracic esophagectomy cancer patients during
outpatient follow-up. Methods: Patients who had radical esophagectomy at a cancer center hospital in Japan were
prospectively observed and were interviewed by a certified nurse assigned at esophageal surgical outpatient division.
Their responses were documented in medical records and were analyzed by content analysis method. This study was
approved by the study hospital’s research ethics committee. Results: The data from 66 patients were obtained. Content
analysis yielded 221 extracts, 25 categories, and 65 codes of difficulties, including: concerns or signs/symptoms
associated with dietary intake, physical activity, and anxiety. Implications: The majority of post-thoracoabdominal
esophagectomy patients experienced multiple dysfunctions and symptoms after discharge. The results underscore the
significance of nurses’ role in assessing and instructing patients to address these issues.
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Abstract

Objective: Human intelligence, which represents a set of cognitive abilities, is assumed to be a highly heterogenic
trait. The Intelligence Quotient (1Q) is the most widely used index for characterizing human intelligence in psychometric
studies, and knowledge of the genes associated with IQ has continuously grown. Several previous reports indicated
that 1Q may be associated with addictive behaviors or the use of addictive substances, although the trend toward an
association is not straightforward and depends on the substances abused. To explore the genetic factors that contribute
to 1Q, we conducted an association study of a genetic polymorphism, rs2952768. The rs2952768 single-nucleotide
polymorphism (SNP) was recently reported to be associated with human opioid sensitivity and shown to be associated
with the efficacy of opioid analgesics, severity of substance dependence, and mRNA expression levels of a neighboring
gene, CREB1.

Methods: The present study used data from 298 biologically unrelated Japanese subjects. Psychiatrically,
medically, and neurologically healthy subjects were evaluated using the Structured Clinical Interview for the Diagnostic
and Statistical Manual of Mental Disorders, 4th edition, Non-Patient Edition (SCID-I/NP), to exclude individuals who had
substance-related disorders, who had received psychiatric medications, or who had first- or second-degree relatives
with psychiatric disorders. Genotyping was performed using the Affymetrix Genome-Wide Human SNP Array 6.0. The
rs2952768 SNP close to the METTL21A gene was extracted from this dataset. Multiple linear regression analysis was
performed to compare intellectual ability among rs2952768 SNP genotypes.

Results: A significant effect of the SNP genotype was observed on current 1Q (8 = -2.27, p = 0.026). The number of
non-risk major C allele for drug and alcohol dependence was correlated with higher 1Q scores.

Conclusion: The present results suggest that the rs2952768 SNP, which was identified as a potent SNP associated

with human opioid sensitivity, is also one of the genetic factors that contribute to human intellectual ability.

Keywords: Intelligence Quotient (IQ); Opioids; Addictive
substances; Substance dependence; Single-nucleotide polymorphism
(SNP); Cyclic adenosine monophosphate response element binding
protein 1 (CREBI); Methyltransferase like 21A (METTL21A)

Introduction

Human intelligence, which represents a set of cognitive abilities,
such as thinking, remembering, reading, learning, problem solving, and
using language, is assumed to be a highly heterogenic trait. Intelligence
Quotient (IQ) is the most widely used index for characterizing human
intelligence in psychometric studies. It can be used to assess intellectual
ability in not only healthy subjects but also in patients with disorders
such as schizophrenia, autism, depression, and anxiety [1-3]. Among
the well-examined genes are those involved in brain functions related
to mechanisms of learning and memory, and genetic variations in such
genes associated with IQ have been identified [4-6]. Knowledge of the
genes associated with IQ has increased. A publicly available database
explores 1Q-associated human genes [7], revealing that IQ-associated
genes are significantly enriched in multiple signaling events, especially
those related to cognitive systems.

Several previous reports suggested that IQ can affect and also be
affected by addictive behaviors or the use of addictive substances.
For example, people with lower IQ scores are more likely to become
cigarette smokers [8,9]. In a longitudinal study that assessed marijuana’s
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impact on IQ, current marijuana use was found to be significantly and
dose-dependently correlated (p < 0.05) with a decline in IQ over the
ages studied [10]. High childhood IQ has generally been linked to
alcohol dependence and more frequent alcohol consumption [11,12].
In a study that investigated demographic profiles related to estimations
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of Wechsler Adult Intelligence Scale-Revised (WAIS-R) Full Scale IQs
(DP Estimated IQs), the DP Estimated 1Q was found to be significantly
related to the duration of opioid addiction, and a higher estimated IQ
was associated with a shorter duration [13]. However, few studies have
focused on genes or their functional involvement in the mechanism
~ of addiction in the context of investigating genes related to human
intelligence or IQ scores.

To explore the genetic factors that contribute to IQ, we conducted
an association study of a genetic polymorphism, rs2952768. The
potent rs2952768 single-nucleotide polymorphism (SNP) was recently
associated with human opioid sensitivity and shown to be associated
with the efficacy of opioid analgesics, severity of substance dependence,
and mRNA expression levels of a neighboring gene, CREBI [14].

Materials and Methods

Subjects

The data from 298 healthy subjects (40.9% male [122/176]; mean
age + SD: 36.8 + 12.4 years) were used in the present study. The subjects
were all biologically unrelated and Japanese. The subjects were recruited
through local advertisements at Osaka University. Psychiatrically,
medically, and neurologically healthy subjects were evaluated using the
Structured Clinical Interview for the Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-1V), Non-Patient Edition (SCID-1/
NP), to exclude individuals who had substance-related disorders, who
had received psychiatric medications, or who had first- or second-
degree relatives with psychiatric disorders. Additionally, subjects were
excluded from the study if they had neurological or medical conditions
that could potentially affect their central nervous system, such as
atypical headaches, head trauma with loss of consciousness, chronic
lung disease, kidney disease, chronic hepatic disease, thyroid disease,
active cancer, cerebrovascular disease, epilepsy, seizures, or mental
retardation. Written informed consent was obtained from all of the
subjects after the procedures were explained. This study was performed
in accordance with the World Medical Association’s Declaration
of Helsinki and approved by the Osaka University Research Ethics
Committee.

Measurement of intellectual ability

Current low IQ may or may not be a determinant of drug and
alcohol dependence or the use of addictive substances, and the
tendency toward an association may be different between abused
substances [8-13]. Based on our evidence that a genetic variant close
to the methyltransferase like 21A (METTL21A) gene, rs2952768, is
related to the severity of drug and alcohol dependence, we investigated
the association between the rs2952768 genotype for drug and alcohol
dependence and current IQ in healthy Japanese subjects. To assess
current intellectual ability, we used verbal IQ from the Japanese version
of the Wechsler Adult Intelligence Scale, 3rd edition (WAIS-III) [15].
The subjects were assessed by trained clinical psychologists to obtain
verbal IQ scores on the WAIS-III.

Single-nucleotide polymorphism genotyping

Venous blood was collected from the subjects, and genomic DNA
was extracted from whole blood according to standard procedures.
Genotyping was performed using the Affymetrix Genome-Wide
Human SNP Array 6.0 (Affymetrix, Santa Clara, CA, USA) as previously
described [16]. The rs2952768 SNP close to the METTL21A gene
was extracted from this dataset. No deviation from Hardy-Weinberg

equilibrium (HWE) in the examined SNP was detected (p = 0.10).
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Statistical analysis

Differences in clinical characteristics between the genotype groups
were analyzed using the x* tests for categorical variables and Kruskal-
Wallis test for continuous variables using PASW Statistics 18.0 software
(SPSS TJapan, Tokyo, Japan). Deviation from HWE was tested using
the »* test for goodness-of-fit using SNPAlyze 5.1.1 Pro software
(DYNACOM, Yokohama, Japan). Multiple linear regression analysis
was performed to compare intellectual ability among rs2952768 SNP
genotypes (the number of major alleles: 0, 1, or 2) using PASW software.
Intellectual ability may be influenced by sex and years of education, and
these variables were corrected for as covariates. We did not include
age as a covariate because IQ score was already corrected for age. All
p values were two tailed, and statistical significance was defined as p <
0.05.

Results

Influence of the rs2952768 genotype on current intellectual
ability

Demographic variables, mean age, sex, and years of education are
shown in Table 1. The mean age and years of education did not differ
significantly between the genotype groups (p > 0.59), whereas the sex
ratio differed significantly between groups (p = 0.015). We examined
the possible effect of the rs2952768 genotype on intellectual ability. A
significant effect of the SNP genotype was observed on current IQ (8 =
-2.27, p = 0.026). The number of C allele was correlated with higher IQ
scores (Figure 1).

Total ciC TC . TT

 Variables  (N=208) (N=45) (N=123) (N=130) p(H)
Age (ears) 368+ 12.4 36.3£13.6 37.0£11.7 368+ 126 0.83 (0.38)

Sex (maleffemale) 1221176 1134 60/63 5179  0.015(8.358

Education (years) 149423 150%23 14.8+23 150£23 059(1.06)

Means + SD are shown. p < 0.05 is in boldface and underlined 2x? test.
Table 1: Demographic variables for subjects included in this study.
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Figure 1: Impact of the rs2952768 genotype on intellectual ability

White, gray, and black bars represent individuals with the C/C genotype, T/C
genotype, and T/T genotype, respectively. Error bars represent the standard
error. The asterisk indicates p<0.05.
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Discussion

We conducted an association study between verbal IQ and the
rs2952768 SNP, which was recently identified as a potent SNP associated
with opioid sensitivity that affects both the efficacy of opioid analgesics
and liability to severe substance dependence. A significant effect of
the SNP genotype was observed on current IQ (8 = -2.27, p = 0.026),
and the number of non-risk major C allele for severe drug and alcohol
dependence was correlated with higher IQ scores (Figure 1), suggesting
that the rs2952768 SNP is one of the genetic factors that contribute to
human intellectual ability.

Several previous reports suggested associations between IQ score
and addictive behaviors or the use of addictive substances, but the
trend toward an association is not straightforward or easily understood
[8-13]. Several reports indicated that people with lower IQ scores
are more likely to become cigarette smokers [8,9]. Another report
found that higher estimated IQ was significantly related to a shorter
duration of opioid addiction [13]. High childhood IQ generally has
been linked with alcohol dependence and more frequent alcohol
consumption, and a 1 SD (15-point) increase in IQ score was found
to be associated with an increased risk of illegal drug use in women,
such as the use of cannabis, cocaine, amphetamines, amyl nitrate, and
“magic mushrooms” [11,12]. The outcome in the present study that
the number of non-risk major C allele for substance dependence in
the rs2952768 SNP was correlated with higher 1Q scores (Figure 1) is
seemingly consistent with the results reported by Chastain et al. [13].
Although the rs2952768 SNP was identified as an opioid sensitivity-
related SNP, the association was also found in the same direction with
the severity of substance dependence, including alcohol dependence,
methamphetamine dependence, and eating disorder [14]. Much more
studies will be required to make definitive conclusions about the
correlations or causal associations between 1IQ and the use of various
addictive substances and vulnerability to or severity of dependence,
since the fundamentally important pre-condition, the relationship of
12952768 with severe drug dependence, has not been well-established.

In our previous study, the homozygote of the non-risk C allele
for severe drug and alcohol dependence of the rs2952768 SNP was
significantly associated with the elevated expression of a neighboring
gene, cyclic adenosine monophosphate response element binding
protein 1 (CREBI), which encodes a transcription factor that is a
member of the leucine zipper family of DNA binding proteins. CREB
plays various roles as a transcription factor in many cells, including
neuronal cells, and it is also involved in the molecular mechanisms that
couple synaptic activity to long-term changes in neuronal plasticity,
which is thought to underlie learning and memory [17]. Therefore, the
elevated expression of the CREBI gene may promote the transcription
levels of some target genes related to both human intellectual ability
and addiction, leading to alterations in the neural mechanisms that are
involved in both increasing intelligence and decreasing the rewarding
effects of addictive substances. However, such speculative statements
should be avoided before much more extensive studies are conducted
in the future, and the precise mechanism by which elevated CREBI
expression generally affects human opioid sensitivity requires further
study.

The CREBI and METTL2IA genes are both located within a
linkage disequilibrium block that spans 2q33.3-2q34 [14]. Although
these genes were not contained in the publicly available database that
explores IQ-associated human genes [7], the chromosomal region 2q33
was included in the linkage regions, indicating that this region may be
an IQ-associated region. Furthermore, chromosomal abnormalities,

such as duplication and deletion of 2q33.3-2q34, were reported in
patients with developmental delay and mental retardation [18,19], the
severity of which may be related to IQ [20]. Despite the fact that the
responsible genes within this region for IQ should be further clarified in
future studies, these previous reports support the results of the present
study, in which SNPs in this region may be associated with intellectual
ability.

In conclusion, we identified a significant effect of the SNP genotype
on current IQ, and the number of non-risk major C allele for drug and
alcohol dependence was correlated with higher IQ scores. Although we
should not over-interpret the present finding and the precise underlying
mechanisms remain to be clarified in future studies, the results of the
present study suggest that this SNP may be one of the genetic factors
that contribute to human intellectual ability.
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Abstract

The predictors of postoperative pain and analgesic consumption were previously found to include preoperative pain,
anxiety, age, type of surgery, and genotype, but remaining unclear was whether intraoperative factors could predict
postoperative pain. In the present study, we investigated the time-course of fentanyl consumption using intravenous
patient-controlled analgesia records from patients who underwent orthognathic surgery for mandibular prognathism and
analyzed the influence of anesthesia methods and surgical methods together with sex on the time course. A significant
difference in the time course of fentanyl administration was found (P<<0.001). No significant difference in the time course of
fentanyl administration was found between males and females (P =0.653), with no interaction between time course and sex
(P=0.567). No significant difference in the time course of fentanyl administration was found among anesthesia methods,
such as fentanyl induction followed by fentanyl maintenance, fentanyl induction followed by remifentanil maintenance, and
remifentanil induction followed by remifentanil maintenance (P=0.512), but an interaction between time course and
anesthesia method was observed (P=0.004). A significant difference in the time course of fentanyl administration was
found between surgical methods, such as bilateral mandibular sagittal split ramus osteotomy (BSSRO) and BSSRO combined
with Le Fort | osteotomy (bimaxillary; P=0.008), with no interaction between time course and surgical method (P=0.535).
Total postoperative 24 h consumption associated with the bimaxillary procedure was significantly higher than with BSSRO
(P=0.008). The present results indicate that administration patterns and total 24 h consumption were different among the
three groups of anesthesia methods and between the two groups of surgical methods, respectively. Although more
research on patient-controlled analgesia patterns and consumption is necessary, the present study will contribute to
adequately relieving individual patients from postoperative pain.
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Introduction (IV-PCA) records of patients who underwent orthognathic surgery
for mandibular prognathism and analyzed the factors (e.g., sex,
anesthesia method, and surgical method) that may influence
postoperative pain management. We found that the time course of
IV-PCA was associated with the anesthesia method (ie., time
course X anesthesia method interaction) and surgical method (i.e.,

main effect).

Every year, 234.2 million major surgical procedures are
performed worldwide [1]. These patients experience postoperative
pain, and the range of pain varies from mild to severe.
Postoperative pain management is very important to reduce
distress caused by pain itself, contribute to cardiovascular stability
[2] and proper respiratory function [3], and enable early recovery
[3]. Postoperative pain is frequently controlled by opioids, which
are especially heavily used in the United States [4]. Postoperative
pain is reportedly affected by preoperative pain, anxiety, age, and
type of surgery, and postoperative analgesic consumption is

Materials and Methods

1. Patients
The study protocol was approved by the Institutional Review

affected by type of surgery, age, and psychological distress [5].
Clarification and the control of preoperative and intraoperative
factors will provide patients with more effective pain management.

In the present study, we investigated the time course of fentanyl
consumption using the intravenous patient-controlled analgesia

PLOS ONE | www.plosone.org

Boards of Tokyo Dental College and the Tokyo Metropolitan
Institute of Medical Science. Written informed consent was
obtained from all of the patients and from parents if the patient
was under 20 years old. Enrolled in the study were 143 healthy
patients (American Society of Anesthesiologists Physical Status I
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[ASA PS I], 15-53 years old, 56 males and 87 females) who were
scheduled to undergo orthognathic surgery for mandibular
prognathism at Tokyo Dental College Suidobashi Hospital.
Patients were excluded preoperatively if they had a history of
acute or chronic kidney injury, drug abuse, or chronic pain or
were unable to use the IV-PCA device.

2. Anesthesia

The groups comprised consecutive patients who underwent
cosmetic orthognathic surgery for mandibular prognathism and
received fentanyl induction and maintenance (F-F group) over a
half-year period prior to 2010, consecutive patients who under-
went the same surgery and received fentanyl induction and
remifentanil maintenance (F-R group) in the first half of 2010, and
consecutive patients who underwent the same surgery and
received remifentanil induction and maintenance (R-R group) in
the second half of the year 2010. All of the groups were orally
premedicated with 5 mg diazepam and 150 mg famotidine
90 min before the induction of anesthesia.

In the F-F group, the patients were inducted with 2 pg/kg
fentanyl. General anesthesia was performed with propofol at a
target blood concentration of 4-6 ug/ml using a target-controlled
infusion (TCI) pump (TE-317, Terumo, Tokyo, Japan). Vecur-
onium (0.1 mg/kg) was administered to facilitate nasotracheal
intubation (Portex; inner diameter, 6.5-8.0 mm; Smiths Medical
Japan, Tokyo, Japan) and maintained at 0.08 mg/kg/h during
surgery. Whenever systolic blood pressure or heart rate increased
more than 20% over baseline during surgery, fentanyl was
intravenously administered at 1 pug/kg.

In the F-R group, the patients were inducted with 2 pg/kg
fentanyl. General anesthesia was performed with propofol at a
target blood concentration of 4-6 ug/ml using a TCI pump.
Recuronium (0.6 mg/kg) was administered to facilitate nasotra-
cheal intubation (Portex; inner diameter, 6.5-8.0 mm; Smiths
Medical Japan, Tokyo, Japan) (Portex; inner diameter, 6.5—
8.0 mm; Smiths Medical Japan, Tokyo, Japan). General anesthe-
sia was maintained with 0.125-0.5 pg/kg/min remifentanil and
7 ug/kg/min recuronium during surgery. The patients received
100 ng fentanyl as a transitional opioid at the end of surgery.

In the R-R group, the patients were inducted with 0.5 pg/kg/
min remifentanil. General anesthesia was performed with propofol
at a target blood concentration of 4-6 nug/ml using a TCI pump.
Recuronium (0.6 mg/kg) was administered to facilitate nasotra-
cheal intubation (Portex; inner diameter, 6.5-8.0 mm; Smiths
Medical Japan, Tokyo, Japan). General anesthesia was maintained
with 0.125-0.5 pg/kg/min remifentanil and 7 pg/kg/min recur-
onium during surgery. The patients received 100 pg fentanyl as a
transitional opioid at the end of surgery.

In the three groups, the lungs were ventilated with oxygen-
enriched air. All of the patients received local anesthesia at the
surgical sites with 8 ml of 2% lidocaine that contained 12.5 pg/ml
epinephrine.

3. Surgery

Sagittal split osteotomy described by Obwegeser [6] is likely the
most frequently used procedure for osteotomy to correct
mandibular anomalies, including hypoplasia, hyperplasia, and
asymmetries. Le Fort I osteotomy, first described by Wassmund
[7] and later standardized by Obwegeser [8] and Bell [9], has also
become the most frequently used procedure for osteotomy in the
maxilla [10]. In the present study, the surgical methods for
mandibular prognathism included bilateral mandibular sagittal
split ramus osteotomy (BSSRO) and BSSRO combined with Le
Fort I osteotomy (bimaxillary). Bimaxillary surgery was performed
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for patients who had been deemed to present only marginal
improvements in mandibular prognathism after BSSRO alone.

4. Postoperative pain management

At the end of surgery, 50 mg rectal diclofenac sodium and 8 mg
intravenous dexamethasone were administered to prevent postop-
erative orofacial edema/swelling. After emergence from anesthesia
and tracheal extubation, 1.25 mg droperidol was intravenously
administered to prevent nausea/vomiting, and IV-PCA with
20 pg/ml fentanyl commenced using a CADD-Legacy PCA pump
(Smiths Medical Japan, Tokyo, Japan). Droperidol (0.1 mg/ml)
was co-administered with fentanyl to prevent nausea/vomiting
because of a high incidence (up to 30%) of nausea/vomiting with
PCA fentanyl in young females [11]. A bolus dose of fentanyl of
20 ug on demand and a lockout time of 10 min were set.
Continuous background infusion was not employed. Patient-
controlled analgesia was continued for 24 h postoperatively. In the
case of refractory adverse effects or inadequate analgesia, PCA
with fentanyl was discontinued, and 50 mg rectal diclofenac
sodium was prescribed as a rescue analgesic as required.

The PCA pump recorded all of the administration events,
providing the researchers with the administration times, number of
administrations, dose of the administrations, and number of
attempts without administration. The number of administrations
was converted to consumption every 2 h after the end of
anesthesia. Consumption every 2 h was standardized by body
weight. Total postoperative 24 h consumption was calculated as
the sum of consumption every 2 h. In 63 of the 143 cases, the
intensity of spontaneous pain was assessed 3 and 24 h postoper-
atively using a 100 mm visual analog scale (VAS), with 0 mm
indicating no pain and 100 mm indicating the worst pain
imaginable.

5. Statistical analysis

All of the data are expressed as mean = SD or median (range)
and were statistically analyzed using SPSS 19.0 software (SPSS,
Chicago, IL, USA). Differences between groups and within time
courses were assessed using mixed-design analysis of variance
(ANOVA; one-way for independent groups and repeated mea-
sures with Huynh-Feldt correction). When a significant overall
effect was detected, Bonferroni’s test and Scheffe’s test were used
to compare the mean values of the groups and time courses,
respectively. Differences between groups in total postoperative
24 h consumption were analyzed using one-way ANOVA. The
threshold for statistical significance was P<<0.05. The sample size
for the present data was higher than the estimated size that
possesses statistical power (1 minus type II error probability) of
98% for the Cohen’s conventional “medium” effect size of 0.3.
Power analyses were performed using G¥*Power v.3.1.5 [12].

Results

The attributes of the patients are shown in Table 1.

1. Sex

A significant difference was found in the time course of fentanyl
administration (F5.4.35,907_356 =24.211, MSe=0.166, P<0.001,
Huynh-Feldt). In the time course, 2 h consumption significantly
decreased from 6 h to 24 h after the end of anesthesia compared
with consumption in the first 2 h (Fig. 1). No significant difference
was found in fentanyl administration between males and females
(F1,141 =0.204, MS=0.593, P=0.653, Huynh-Feldt), with no
time course X sex interaction (Fg435,007.356 = 0.814, MSe=0.166,
P=0.567, Huynh-Feldt). No significant difference was found in

June 2014 | Volume 9 | Issue 6 | e98548

185



Table 1. Number of patients, age, sex, anesthesia
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methods, and surgical methods.

n, Age: median (range) Anesthesia

n, Age: median (range)

Surgery n, Age: median (range)

40, 22

59, 25

.0

53) yea 94,230 (15-49) yea

0 (15-47) years

(16-50) years

143,250 (15

59 years 4,250 (1559 years.

doi:10.1371/journal.pone.0098548.t001

total postoperative 24 h consumption between males and females
(Table 2; F\ 141 =0.204, MSe=7.115, P=0.653).

2. Anesthesia methods

A significant difference was found in the time course of fentanyl
administration (Fg g61,932.480 = 24.653, MSe=0.157, P<0.001,
Huynh-Feldt). In the time course, 2 h consumption significantly
decreased from 6 h to 24 h after the end of anesthesia compared
with consumption in the first 2 h (Fig. 2). No significant difference
was found in fentanyl administration among the anesthesia
methods (Fy 140 = 0.672, MSe=0.592, P=0.512, Huynh-Feldt),
but a significant time course X anesthesia method interaction was
observed (F13‘321,932.4.39 = 2359, MSe= 0157, P= 0004', Huynh-
Feldt). Consumption in the first 2 h in the R-R group was
significantly higher than in the F-F group, but 8 h consumption in
the R-R and F-R groups was significantly lower than in the F-F
group. Nevertheless, total postoperative 24 h consumption was not
significantly different among the three groups (Table 2;
Fy 141 =0.672, MSe=7.108, P=0.512).

3. Surgical methods

A significant difference was found in the time course of fentanyl
administration (FGAgQ)g]gvggs =24, 14’4’, MSe=0.165, P<0001,
Huynh-Feldt). In the time course, 2 h consumption significantly
decreased from 4 h to 24 h after the end of anesthesia compared
with consumption in the first 2 h. A significant difference was
found in fentanyl administration between the surgical methods

0.51

—— male

—— female
2
>
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2
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£
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Figure 1. Differences in the time course of fentanyl adminis-
tration between males and females. Main effects, interactions, and
differences within time courses were analyzed using mixed-design
ANOVA (one-way for independent groups and repeated-measures with
Huynh-Feldt correction). The values indicate the medians. Tp<0.05,
compared with fentanyl consumption in the first 2 h.
doi:10.1371/journal.pone.0098548.g001
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(F1,141 = 7.237, MSe=0.565, P=0.008, Huynh-Feldt), but no time
course X surgical method interaction was observed
(F6A482,913.936 =0.855, MSe= 0.165, P=0.535, Huynh-Feldt). Con-
sumption in the first 2 h was higher in the bimaxillary group than
in the BSSRO group (Fig. 3). Total postoperative 24 h consump-
tion in the bimaxillary group was significantly higher than in the
BSSRO group (Table 2; Fy 14 =7.237, MSe=6.778, P=0.008,
Huynh-Feldt).

4. Visual analog scale

The attributes of the patients are shown in Table S1. No
significant difference was found in VAS scores between the
anesthesia methods (F-F and F-R groups) at 3 h (;=—0.713,
P=0478) and 24h (6, =-0.098, P=0.992). A significant
positive correlation was found between total postoperative 24 h
consumption and VAS scores at 3 h, but the correlation coefficient
was relatively small (r=0.295, P=0.019). No significant positive
correlation was found between total postoperative 24 h consump-
tion and VAS scores at 24 h (r=0.240, P=0.058). A significant
positive correlation was found between VAS scores at 3 and 24 h,
and the correlation coefficient was relatively large (r=0.667, P<

0.001).

Discussion

The predictors of postoperative pain were previously found to
include preoperative pain, anxiety, age, type of surgery [5], and
genotype [11,13-15]. We investigated orthognathic patients in
whom these predictive factors are considered to be relatively
similar. They had been treated by a few orthodontists in the
hospital over several years. Their anxiety appeared to be much less
than patients who presented in the emergency room. Almost all of
the patients were young (mean age=23.16 years, SD =0.696
years) and healthy (ASA PS I). Orthognathic surgery was
performed after body growth ceased. Orthognathic procedures,
such as BSSRO and BSSRO combined with Le Fort I osteotomy,
have been well established. The patients were subjected to uniform
invasiveness by these typical operations. Postoperative pain after
BSSRO has been reported to be more intense than after soft tissue
surgery [16]. Thus, these patients had no preoperative pain (e.g.,
inflammatory pain), had less anxiety, were young, and had similar
levels postoperative pain; therefore, they were deemed to be
suitable for inclusion as subjects to investigate the factors that
influence the time course of IV-PCA.

Young patients were reported to be more sensitive to
postoperative pain than older patients [5]. We did not analyze
the association between age and postoperative fentanyl consump-
tion because our data were collected mainly from young patients.

Generally, sex is not associated with postoperative pain [5],
although postoperative pain in patients who underwent impacted
third molar extraction was associated with sex [17]. Pain assessed
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Table 2. Total postoperative 24 h consumption.
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Subjects n

Total 24 h consumption (ug/kg)

Female 87

Total 143
BSSRO 94

143

0.00-11.34

0.00-11.34

0.00-9.07

0.00-11.34

*p<0.05, significant difference between BSSRO and bimaxillary groups.
doi:10.1371/journal.pone.0098548.t002

by a visual analog scale (VAS) during the first 24 h in females was
significantly higher than in males, but the VAS score after the first
24 h was not significantly different between males and females
[17]. The initially higher level of pain in females may be
attributable to a smaller and thinner mandible in females [17].
The surgical site in the present study was similar to impacted third
molar extraction; thus, we analyzed the association between sex
and postoperative fentanyl consumption. However, our data did
not show a significant difference in fentanyl consumption between
males and females. Impacted third molar extraction might cause
more micro-bone fractures in females than in males. Because
osteotomy is not a micro-bone fracture but rather an artificial
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Figure 2. Differences in the time course of fentanyl adminis-
tration among anesthesia methods. Main effects, interactions, and
differences within time courses were analyzed using mixed-design
ANOVA (one-way for independent groups and repeated-measures with
Huynh-Feldt correction). F-F, fentanyl induction followed by fentanyl
maintenance; F-R, fentanyl induction followed by remifentanil mainte-
nance; R-R, remifentanil induction followed by remifentanil mainte-
nance. The values indicate the medians. TP<0.05, compared with
fentanyl consumption in the first 2 h; *P<<0.05, significant difference
among the three groups in 2 h fentanyl consumption.
doi:10.1371/journal.pone.0098548.9g002
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fracture, postoperative fentanyl consumption might not have been
affected by sex differences in the structure of the mandible in the
present study.

Anesthesia methods were analyzed by two-way ANOVA
without sex as a covariate because no significant difference was
found between males and females in the present study. A time
course X anesthesia method interaction was observed, in which
consumption in the first 2 h was higher than 4 h consumption in
the R-R and F-R groups, but 2 h consumption was lower than 4 h
consumption in the F-F group. The context-sensitive half-life of
remifentanil is extremely less than fentanyl [18]. The recovery of
psychomotor function after total intravenous anesthesia (TTVA)
with remifentanil, which does not use any inhalational agents, was
30-120 min faster than TIVA with fentanyl [19]. Orthognathic
patients who were maintained with TIVA with remifentanil had
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Figure 3. Differences in the time course of fentanyl adminis-
tration between surgical methods. Main effects, interactions, and
differences within time courses were analyzed using mixed-design
ANOVA (one-way for independent groups and repeated-measures with
Huynh-Feldt correction). The values indicate the medians. TP<0.05,
compared with fentanyl consumption in the first 2 h; *P<<0.05,
significant difference between the BSSRO and bimaxillary groups.
doi:10.1371/journal.pone.0098548.g003
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significantly higher pain scores within the first 4 h postoperatively
[20]. Thus, the groups that were maintained with remifentanil
(ie., the F-R and R-R groups) may recognize postoperative pain
father than the group that was maintained with fentanyl (i.e., the
F-F group). Faster psychomotor recovery and the faster recogni-
tion of pain might explain why the groups that were maintained
with remifentanil had higher fentanyl consumption in the first 2 h
than the group that was maintained with fentanyl. Interestingly,
the administration pattern was different between the remifentanil
and fentanyl groups, but total postoperative 24 h consumption was
not different among the three groups of anesthesia methods.
Additionally, the 3 and 24 h VAS scores were mostly less than
50 mm and not different between anesthesia methods (F-F and F-
R groups), indicating that subjective pain was appropriately
controlled in both the F-F and F-R groups.

We had empirically known that bimaxillary surgery is exper-
imentally more painful than BSSRO. Postoperative pain following
BSSRO and Le Fort I osteotomy is conveyed from the surgical
sites to supraspinal sites by the third and second branches of the
trigeminal nerve, respectively. Thus, postoperative pain following
bimaxillary surgery was conveyed from the surgical sites to
supraspinal sites by both the second and third branches of the
trigeminal nerve. Our results suggest that postoperative pain
increased because of the increase in the number of branches of the
trigeminal nerve from the surgical site. Further studies of single Le
Fort T osteotomy (second branch of the trigeminal nerve) are
required to determine whether the increase in postoperative pain
is caused by synergistic or additive effects.
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The present study involved healthy patients who underwent oral
surgery. The influence of perioperative factors on IV-PCA was
controlled. The results showed that the administration patterns
and total 24 h consumption were different among the three groups
of anesthesia methods and between the two groups of surgical
methods, respectively. Although more research on patient-
controlled analgesia patterns and consumption is necessary, the
present study will contribute to adequately relieving individual
patients from postoperative pain.
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Abstract

Atopic dermatitis (AD) is a chronic inflammatory skin disease, characterized by pruritic
and eczematous skin lesions and dermatitis that worsens under stressful conditions. However,
the relation of these symptoms to an individual's stress sensitivity is not well understood. On
the other hand, expression of the translocator protein (18 kDa) (TSPO), formerly known as the
peripheral-type benzodiazepine receptor, has been used as a biological marker of trait anxiety
and stress sensitivity. The present study was designed to address this issue by examining
TSPO in patients with AD. Fifty-two patients with AD (30 male and 22 female) and 163
healthy volunteers (89 male and 74 female) participated in this study. State-Trait Anxiety
Inventory (STAI) scores were significantly higher in patients with AD, especiaﬂy male
patients, than in healthy subjects. The expression of platelet TSPO, as determined with a
binding assay with [H] PK11195, was also significantly higher in patients with AD, indicating
that AD is a stressresponsive disease. In genomic analysis using lymphocytes, a single-
nucleotide polymorphism of the human TSPO gene at exon 4 (435G>A), which is presumably
associated with an individual's stress sensitivity, showed significantly lower frequencies of G/G
and higher frequencies of G/A in patients with AD than in healthy subjects. The severity of
AD, as determined with the Scoring of Atopic Dermatitis index, was correlated with TSPO
expression in male patients with the G/A phenotype. In conclusion, the present study provides
new evidence that variation in the TSPO gene affects susceptibility to AD.

(J Nippon Med Sch 2014; 81: 148-156)
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inflammatory skin disease of persons with the
Introduction predisposing factor of atopy. In 2006, mutations in
the gene for the production of filaggrin were found
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Atopic Dermatitis and TSPO

mutations in filaggrin often reduce the barrier
function of skin, elevate immunoglobulin E levels,
’and lead to the pathogenesis of chronic dermatitis’.

Many patients with AD live under stressful
conditions, in which intense unavoidable itching
disturbs their sleep and markedly reduces their
quality of life®. Repeated scratching can cause
erythema, pigmentation, and lichenification. Due to
these cosmetic problems, the patients are exposed to
psychological stress as well as physical stress.
Frequent scratching as a means of escaping the
intolerable stress worsens the pruritic and
eczematous skin lesions.

AD can lead to psychological disturbances, such as
stigmatization, social isolation, and discrimination®.
Patients with AD have been reported to exhibit
anxiety, depression, and emotional excitability®.
Psychological stress and symptoms of AD appear to
form a vicious cycle’. It remains unclear, however,
how stress affects AD.

On the other hand, there has been a growing
interest in the translocator protein (18 kDa) (TSPO),
formerly known as the peripheral-type benzodiazepine
receptor (PBR), in the subjects of steroidogenesis,
apoptosis, and immunomodulation®*”. The TSPO is
involved in the regulation of several major stress
systems, i.e., the hypothalamic-pituitary-adrenal axis,
the sympathetic nervous system, the renin-
angiotensin axis, and the neuroendocrine-immune
axis®.

Our previous studies have found that the
expression of TSPO on platelets is significantly
correlated with the trait anxiety score in healthy
human subjects”. The evidence for TSPO as a
promising biological marker of stress has prompted
us to investigate the stress response of TSPO at the
genomic level.

A 485G>A single nucleotide polymorphism (SNP)
in a coding region of exon 4 of the TSPO gene was
found to affect susceptibility to panic disorder (PD)%
Before the onset of PD, individuals with the G/G
genotype showed high anxiety sensitivity and an
increase in TSPO. Our study suggests that
individuals with the G/G genotype are at increased
risk for stress-related disorders.

The present study was designed to examine how

J Nippon Med Sch 2014; 81 (3)

the symptoms of AD are related to individual's
stress sensitivities by analyzing the density of
platelet TSPO together with the genetic variation of
TSPO.

Materials and Methods

Subjects

Fifty-two patients with AD (30 male and 22
female) and 163 healthy volunteers (89 males and 74
female) participated in this study. The participants
were given the State-Trait Anxiety Inventory
(STAI), a self-reported measure of anxiety. For
patients with AD, the Scoring of Atopic Dermatitis
(SCORAD) index was performed. The SCORAD
index is a well-established severity-scoring tool for
AD which is widely used in dermatology. The
SCORAD index consists of the interpretation of the
extent of the disorder (A: according to the rule of
nines; score 0-20), the intensity composed of 6 items
(B: erythema, edema/papules, effect of scratching,
oozing/crust formation, lichenification and dryness;
score 0—63; each item has 4 grades: 0, 1, 2, and 3),
and symptoms (C: itch, sleeplessness; score 0-20). All
subjects were fully informed about the nature of the
study and gave their written consent. This study
was approved by the Ethics Committees of Nippon
Medical School and Tokyo Metropolitan Institute of
Medical Science.

Preparation of Platelet Membranes

Blood samples (20mlL) were collected, and
platelets were isolated with our standard
procedures”. In brief, blood samples (20 mL) were
obtained from the subjects in the morning between
9:00 am. and 10:00 am. The samples were collected
in plastic-walled, evacuated blood collection tubes
(Venoject II, Terumo Corp., Tokyo, Japan) and spun
twice at 180 x g for 15 minutes at 4C. Platelet-rich
plasma was collected and spun at 1,500 x g for 15
minutes at 4C. The platelet-containing pellet was
frozen at —80C.

Before the binding assay, the samples were
thawed, and each pellet was homogenized in 10 mL
of ice-cold Tris-HCl buffer 50 mM, pH 74) in a
homogenizer (Polytron PT-10, Thermo Fisher

149



M. Kaga, et al

Waltham, MA, USA). The
homogenate was then centrifuged at 49,000 x g for

Scientific, Inc.,

15 minutes at 4C, and the pellet was suspended in
100 volumes of Tris-HCI buffer.

The platelet membranes were finally adjusted to
0.l mg protein/mL with assay buffer (G0 mM Tris-
HCl, pH 74). The protein content was determined
with the Lowry technique.

Binding Assay

The binding of PH] PK 11195, a specific ligand of
TSPO, to platelets was assayed with a method
described previously®. Tissue (0.8 mL, 0.08 mg
protein) was incubated with a radioligand (0.1 mL)
and a cold ligand (or assay buffer; 0.1 mL) in an
incubation volume of 1 mL (0C-4T) for 60 minutes.
The reaction was terminated by rapid filtration over
GF/B glass microfiber filters (FP-100, Whatman, GE
Healthcare, Little Chalfont, UK) that had been
soaked in poly-L-lysine solution (Sigma-Aldrich, St.
Louis, MO, USA) using a cell harvester (M-24,
Brandel, Gaithersburg, MD, USA), with 5 washes
with 5 mL of ice-cold buffer.

The specific binding of PH] PK 11195 was defined
as the difference in binding obtained in the presence
and the absence of PK 11195 (10 uM, Research
Biochemicals International, Natick, MA, USA). The
radioactivity retained by the filters placed in a 24-
well microplate (PicoPlate-24, PerkinElmer, Inc,
Waltham, MA, USA) was measured with a
microplate scintillation counter (Top Count, Packard
Instrument Co., Meriden, CT, USA), using 500 pL of
a scintillant MicroScint-20, Packard Instrument Co.).
[FH] PK 11195 (86.0 Ci/mmol) was purchased from
Daiichi Pure Chemical Company (Tokyo, Japan).

The dissociation constant (Kd) and the receptor
density (Bmax) were determined with least-squares
regression. Unless otherwise stated, the statistical
data are presented as the mean and S.D.

Genomic Analysis

The 485G>A polymorphism of the TSPO gene
was examined as described previously” Genomic
DNA was prepared from peripheral blood
lymphocytes with a DNA extraction kit (Stratagene,
La Jolla, CA, USA). The fragments including exon 4
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of the TSPO gene were amplified with the
polymerase chain reaction (PCR), and direct
sequencing was performed. Sequence variations of
the TSPO gene were analyzed within exon 4.

The PCR amplifications were performed in a 20-
mL reaction mixture containing 100 ng of genomic
DNA, 15 pM of each primer, 1.5 mM of MgCl, and 1
U Ex Taq polymerase (Takara, Tokyo, Japan).

The coding region in exon 4 of the TSPO gene
was screened with direct sequencing, using the
primer sets. Sequencing was performed on both
strands with a sequencing kit (Big Dye Terminator
Cycle Sequencing Kit, Applied Biosystems, Foster
City, CA, USA) and a sequencer (ABI 3700, Applied
Biosystems).

The SNPs were scored with custom genotyping
( TagMan Assays-by-Design SNP
Genotyping Service, Applied Biosystems) based on

products

the TagMan assay method”. Genotypes were
determined with a sequence detection system
instrument (ABI 7900, Applied Biosystems) and
analysis software (SDS v2.0, Applied Biosystems).

Statistical Analysis

Pearson product-moment correlation and analysis
of variance were used to identify associations among
Bmax values and STAI scores. The allelic
distributions were compared between patients and
control subjects by means of chi-square statistics
and Fisher's exact test. All differences were
considered significant at p<0.05. Statistical analysis
was performed with the Prism software program
(version 4.0) for Macintosh (GraphPad Software, San
Diego, CA, USA).

Results

The subjects were 52 patients with AD (30 male
and 22 female) and 163 healthy volunteers (89 male
and 74 female). The STAI scores were significantly
higher in patients with AD, especially male patients,
than in healthy subjects (Fig. 1). In male patients,
both state and trait anxiety scores were significantly
higher, whereas in female patients, only trait anxiety
scores were significantly higher.

The expression of platelet TSPO, as determined
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Fig. 1 Comparison of STAI scores of patients with atopic dermatitis and

control subjects

Scores of the state anxiety (upper) and the trait anxiety (lower) are
further compared between male (M) and female (F) subjects. There
were significant differences in either state or trait anxiety between
patients with atopic dermatitis (AD) and control subjects (Con), except
for state anxiety in female subjects. The data are presented as means

and S.D.

with a binding assay with [’H] PK11195 in terms of
Bmax, was also significantly higher in patients with
AD than in healthy control subjects. The increase
was greater in male patients (by 62% on average)
than in female patients (by 22% on average).
Genomic analysis of the 485G>A polymorphism of
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the human TSPO gene in exon 4 showed, contrary
to our expectation, that the G/G genotype was less
frequent and the G/A and possibly A/A genotypes
were more frequent in patients with AD than in
control subjects (Table 1). The difference in the

frequency distribution was significant in male
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