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Abstract

One of the issues that Japan faces as a super aging society is nutritional disorder of the
aged person due to their deteriorated swallowing functions. Once oral feeding becomes
difficult for a person due to dysphagia, nutrients are fed through a feeding tube inserted
from his nose or mouth through the esophagus and stabilized in the stomach or the
intestines. This is the tube feeding method using a nasoesophageal feeding tube. It is quite
difficult and there is no easy and certain way to estimate the location of the tip of a
nasoesophageal feeding tube. Therefore, fatal accidents are being continually reported due
to incorrect insertion of the tube and incorrect injection of nutrients into the trachea or the
lungs. However, the real situation of these kinds of accidents in Japan is not well-known.
We found twenty-eight fatal accident cases in the past sixteen years concerning
nasoesophageal feeding tubes and tubal feeding in the accident reports by the media and
in the database for medical errors and near miss case reports operated by the Japan
Council for Quality Health Care (JAQHC). Analyzing the processes that lead to the fatal
accidents based on these cases, we found two independent perils, acts potentially involving
risks. One is insertion of a tube and another is injection of nutrient. The hazards
disturbing these perils are miss-insertion of a tube into inappropriate place, and miss-
injection of nutrients with insufficient observation. The most serious loss (risk) caused by
the combination of these two perils is a fatal accident. The former hazard correspondence
1 is to insert a nasoesophageal feeding tube into the appropriate place, and the latter
hazard correspondence 2 is to observe well jest before the injection of nutrients.
Concerning the hazard correspondence 1, one of the preliminary measures to prevent
miss-insertion of a feeding tube is to estimate the length to insert. Our objective is to
increase the feasibility of successful sampling of gastric fluid, which is one of the methods
to verify the dwelling position of a feeding tube, by estimating the insertion length. We
inserted nasoesophageal feeding tubes for fifteen adult volunteers, sampled gastric fluid,
and conducted pH measurement and confirmation of gastric fluid. As the results, we

reached a simplified formula of the estimated length of the tube to be inserted shall be



“Height (cm) x 0.3 + 10 cm” for a person with the height of 145 - 180 cm. The hazard
correspondence 2 is to establish an observation method to confirm that the feeding tube is
inserted into the right place just before the injection of nutrients. We developed the
procedures and the contents to be conducted just before the injection by analyzing the
momentum to discover the accidents from the medical error cases. The condition for the
observation method is not to neglect the observation of the patient and the tube, which
anybody can do. We devised “Ma, Mi, Mu, Me, Mo” for the observation procedures to
memorize easily. Ma: Marking Position, Mi: Get wind of the sound from the tube by ears
( “Mimi” indJapanese.), Mu: Observe if there is any chokes ( “Muse” in Japanese.), Me:
Observe the care and location of the tube in the mouth with your eyes (“Me” in Japanese.),
Mo: Confirm with the monitor (of the pulse oximeter ) for more than 95%. Concerning the
contents, we created a leaflet checklist.

Conclusion: By estimating the insertion length of a nasoesophageal feeding tube using
the formula, “Height (cm)x0.3+10cm,” it makes sampling of gastric fluid easy, enables
pH measurement, and leads to appropriate insertion of the tube into the right place. Saito
reported that this advance preparation makes the feeding tube reach to the fundus
ventriculi more certainly, and improve the ratio of successful sampling of gastric fluid from
30% to 79%. The procedures for observation method of appropriate insertion of a
nasoesophageal feeding tube are distributed as leaflets and sold as textbooks. Since 2012,
such textbooks are appointed as practical teaching materials for the existing nursing care
staffs to be the final executor of tubal feeding. There are currently no reports of fatal
accidents concerning tubal feeding nor accidents concerning miss-injection of nutrients by
nursing care profession. This paper contributes to safer insertion of a nasoesophageal
feeding tube in medical practices, to safety management and practical education of tubal
feeding conducted at medical, nursing, and care practices, and to prevention of fatal

accidents which 1s the most serious risk.
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AEERIE 37, 9 1. 5 CHAME CAEVEIR AL T £ S WE3) ik, B Rl3 165, 319, 4 cm, {KHIF 59. 7
+9. 3kg, BMI 1% 21. 7+ 1. 9kg/m2 TH 5,

5-2-2 Kk
R AR E I FY TN OHELGE Ver. 2 OFNEICHEL CTHEMEL72[10] . (X 5-1 /)

4 (#4293 Hx% V2] 2009 £F 6 BE )
@ BEXBEF1—ITDEALUBREED-HONDT =17 ILORERVEST
@ EREEZ R MEROHETEHIBELEC LA
@ VWIEHREABEE. X iR CHERREITO
@ pHBIFEIC & AR ZMITT S (FrL o)
(ReFr L]
@ BAROREZRDOMIT (F1— I DIERE- AR S X RIBTEHERE)
\® X R DT 1 — TR A LB R LR SHR AT - E6T - BRI T1T S /

®5-1 ERZELLEHXFEITE 3 BRREF1—THAROMERZOHE

AT« BeEBE L, ERMOREOR, 72— 7 fADRERN I3 85 5 B ERiH
BIURET 2 —TEHALR,

A H R 2014453 H 23 H~2014 44 H 20 H,

Al AL & BOWNEWERED S5 ET, BEEIER 5 IR EE L, Borieapi<
72 DI FEBUTHIR L7272,

L7 T o —7 LBk -

) =a—ZU N INT 4 =TT Fa—T A% A Ly MEZA T 10fr~12fr,

2) VT 4— RORENT—TNERT A VAD 10fr~12fr, (GHE 15H)

3)  pHEEBRHUTI pH F = v 1 —5.5% (MS) 2 L=, (BH 2 &)
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FR1:BRXEF1—T
YA XF10~16fr, 120 cmxdis. Fa—TITFEEHH S b emZADBEEEY DENF. X
BEBBSA VAY, RUDLEVE, X 7EHISEL, IR 2 —E/E,
Feimfl 2 8. BEX,

BH2:pHFzvHh—
pH SRERHRIZ. BARERD pH DIEZBIET 51-DIZBIEERZ 0. 2 22 5.0~6.0 D
BEHER AT 5. HREEEREEC RS O BEEEA 5. 0~6.0 LRSH
TWW571=8. o pH DBIEIZIXERIETFRE,
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ERIDZEE(E

FRARNC, FATEDOREKET = — 7 ZHE L, RGO IaR L L, SV LR
FOMEEAME D 22 L COEES (RIMRISEER) (LT, “S~H A~~~ LEiH) F TORS %
A= —THEL, vV v TFa—TIiv—F 7 L, (EROHREICTH STV
L EHARE : S AL~S B AL~ D ES (RIMRZEEEET) (AR “S~H~07 L 50D THHRE L,
~—F 7 L7z[11] , (X5-25MH)

iy

ra—— ||_|.:.\‘

LY 4
[giet @A=L | 4

Fa—TRAEZX) . \
\ \
(TPSERn o Fa —7 \
0 SE bR ERD ) 3

®5-2 HAROANEE BRBRSIKFDOF1—TDRS

BADOFIE
1) EEZEAEILRE TEIOHES R Ver. 2 OFIAICHE U CHHE L7,
2) FARIOFH BREKET = —7 O R S ZHEET D 72 DICAHy & FHl L=,
(1) Frats - SR~ S B AL~ MEEAP AT R ~ Ol (RIMRZEREER) (LUF, “E~F -~z
~i0 EEE) AIE L~ —F 7 LT
(2) TERFHANE SRR OBRFI TR S VTV D FHAREICE IO L~F H AL
~ I RIMRZEESE) | (BAF, “\~F~0 LEtdE) e L, [12, 13, 14, 15]
3) FHEAEZDOTFIE
(1) =—F T LIRS (E~FE~fE~D) TRERET 2 — 7 2 A-E LT,
(2) FKEF 2 —THAE X2 T, BRNICRET o — 7 SminE 2 il Lz,
(3) MR SN XBREBRIZ LY, AL T 2 — 7 O E COFHMER 2 o7,
(4) BHHNRREZBRIRT 272012, BB U TR Z L SR L7 T o — T EE
WARBIRNS, BT —TNF > 7 30ml 2V o P CHERMDD HieW%s | 2 Fhi LT,

5 WHMREE(Z 5 &9V w H &) DLIF LT, RS OSEERIER R 7 535 Mok TR 22k
L7257,
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5-3 BRIC& HpHEERMEDE(L
(6)  BWAWIL pH F= > B —5.5%(MS) M L, FHihl & EROEE ozl
HELZ, (X5-3 2

5-2-3 #atFErnE
WA FIALER 21X JMP®Ver10. 0 (SAS £t 2012 4F) & v /=,
FHAIL 725 R - FAE - BT 2 — 7 ORGERIE, mm ZHA2 8 U, BUsi 37 AR e R
BORFL LT, AEMIEICIE Pearson’ s fREFR LT Student’ s t—test™ & AWV EAKAE %2
p<0.05 & L7,

5-2-4 fRERAYELRE

AFRSUE, TEERMFRFRTPE, & B imbimEEZ B2 (fi 2013-011 ) | & [LfE Ak
MRFOMEEES H25-11 &) OFGRE ST, TDH%, ~L X ES (2013410 A WA 7
F IV LR UGETIR) ORGSR 2 85T, SN /1738 OFER| 2 B8 L, 8RB 13N, e
FEF 2—TANMED U A7 L XBIREREOWES DY 27 | ROFRFRSE OV T AT
7R HNT, SCETHH UKEES-OBIZEE LT, 7 —% OWBRIX 5 FORERF —F L
%V@%&\VJVV§~_T%EQ£W¢50

5-3 #ER

5-3-1 HREEDHER

PR 156 AITHNT, FARL X BUC TRERET 2 — 7 NI X TOHEDOHFIZA-> TN D
T L EMER LT, FABERICHIREZTRRCE 201X 13 H6, KL L F o — T DALEDEF
ICBREUCE 72001% 2 FHIT, REOEARERORIATE 2, £z pl F= v 1—5.5%2 &
D B INE)S plis. 5 LAF &8 L=,

PUFICHERE 15 441238617 D - EA =T, (3% 5-1 B

8 RO L 9 LwA~AS)  HAEOER A HOWBIEY OFEAZFHN, EE & K EROfED
72 () % 2L, TNEFHCEEY LEOVHIRE L TRD 2, BRI/ NSNI &1L, FAEDOEDY
DESITY DEGVINSWI L &R,

3 trtest(t-iT ATV 2BEOFEA BT 25BN 23T A MY » VREED—DTh 5,

60 HEAEWDHINTWEYA) fEREEE b ). HEETRLSHEET, W 5% 1%, 0.1%0MEbh b,
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1)
2)

3)
4)

5)

6)

7)

[AME GEHIME) S ROVHMIL 1652.9494.4 nm - TH-o7-

(Bl (FHfE) R & 2 IERFHANE (S~ H~i0y) OIFHIfEIE 541. 7£30. 7 mm
ThoT=

[CUE (PRI IS (S~ ~M~0) OB 585. 7£28.5 mm  ThH-o7-
[DIE (GZHHME) BRI CTE 12088 TF o — 7 Off AR S OH4MEIE 569. 7+
69.9mm ToH-o7-

(Bl GHRAL)  Eifg 50 E OWEFER )5 BN ORET = — 7 e R O

103.59.9 mm Toh -7z

[F]fiE G50

BNGH O E CORET 2 —7 OF R OFLIFIT 482. 1+

26.0 mm Tho7=

(G fiE RH5fiE)

SN DIEMRORE T 2 —7 Kk & L HROROFLIEIT 0. 29+

0.013f% Toh-olz
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R5-1 BREFXBF1—IDHEARSEDEE  Hfim
[A] (B] [C] [b] (E] [F] [G]
Fa—TJ | Fa—7 BFA#HM S | [C]-[E] =
gg |AEEa | MEBD | ggpgn | F1-70 | 205 | gEH
RERFAE | FEHE | carpx | BAHBOE | BFIERD | [F1/[A]
SE-DER | S-E-WEER [X#RE] | FEE
LB
1 1,630 940 590 590 105 485 0.30
2 1,710 990 620 100 112 508 0.30
3 1,690 940 590 590 102 488 0.29
4 1,740 980 610 995 91 519 0.30
9 1,730 995 610 610 100 510 0.29
6 1,670 940 990 990 99 491 0.29
1 1,590 930 575 620 9% 480 0.30
8 1,580 935 570 570 101 469 0.30
9 1,580 935 955 500 117 438 0.28
10 1,450 480 540 435 97 443 0. 31
11 1,580 510 570 520 97 437 0.30
12 1,680 530 620 620 107 513 0. 31
13 1,795 530 575 475 107 468 0.26
14 1,789 570 630 630 129 501 0.28
15 1,580 520 540 500 94 446 0.28
5 | 1,652.9 941.7 985. 7 969. 7 103.5 482. 1 0. 290
RERE 94.4 30. 7 28.5 69.9 9.9 26.0 0.013
RAE | 1,79.0 995.0 630.0 700.0 129.0 519.0 0. 310
R/ME | 1,450.0 480.0 940.0 435.0 91.0 438.0 0. 260
mRfE | 1,670.0 935.0 990.0 990.0 101.0 485.0 0. 300

_81_




5-3-2 fEEEHALE L FEHAEY OER
D) FEREHINE EFRHTEO TRIR S OB, TERFHITEIC L 2R &S LHRHIEL DR &

DN IVERFHANE 514, Tmm, FTRHAE 585. Tmm T 4mmDZENZED B,
FAWTRIE L72AESE, p=0. 01<0. 05 THEZENRD LAz (p€0. 05), (X 5-4 7]

t BE%

BFraHREOFREITSEANE XL 0 bR WERMS LN, F0ERFHIEO T XSS E
KO BEWERNE LN, WEDOBRE . x*MEEZITo72& 25 p0. 01 DFEENED
STz, ZOFERNOHEHINEIIBHIREZ BRI T 2R SICHEMNS D R 25 Z LN T

%)o [i’% 5_2 5/;%%]

ke

Hr

= /
—
FHANE *p<0.05

5-4 PEREHAZEFERALEICE S BREZEMLI-RS & t REDERS

#&5-2 FEHRALE LREREHAED X REHR

FEHME = T HIfE FEPIME> -
Bratils 13 2
PEAETHINE 4 11

2) PERDFHHAREIZ L DFAR S & BB CTE AR SI2iE, r=0. 76 (p<0. 01)

61 FEORFHARE & BRHIRE(C @ 9 BWDITWELIT ) RERET 2 —7 O ARNIEE OSBRI DA EAA D

Uy,

DEREZEL T, Fa—TDRARIOTRIEIT> TV, ZOHETIIETETHRPENLLRNZ L1%

(LATWEZELIED) BERET 2 —7 ORI EE OSMRIL) DA B FUIGEEEME 2 8 CLE 2 WE S 277
1B, MR ZRA LTV D AIERIESL Y b, T2 —T7 OAR SR RWEOS BTN 2,

_82_



FHBE3 38 BTz, (X 5-5 Z )

75 (M)

700 r=0.76 .

~e

650

500

450

ORI EHO \J—H H itk S35

400
460 480 500 520 540 560 580 600

BEREHEIC & SRBEF 21— TOEBARS ()

5-5 BEREHALE BRNRIMTELREF 2 —TOBARS OHE

3) HEHANEIC L AFEAR & & BRI CE AR 12X, r=0. 84 (p<0. 001) D
FHEEDGERD bz, (X 5-6 &)

750 T

700 r=0.84 .

650

600

ORI EHO \J—H H itk ST

400
540 560 580 600 620 640

E5-6 HEAEs BRNERTEEEF1—JOBARES ™

5-6 FEHAEL BBESEMTELRBEF 21— TOBARSOHEE
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4) B L HEHINEIC X AFAD R S12iE, r=0. 77 (p<0. 001) THIRS):Z80 iz,
UIBDELI T Z IR D,
5) HNDOEER SIZHW\T
HOIRIL, WA SHIVTODRHIERIC, IHEOREZMARRIZ E 7o TR PR,
ZEECIHE L TV Dd & XL, DORTHSD, BARADOEH ORI, ¥4 2, 000~2, 500ml TH
Do PN OB L, /INEEOR SI3K 12. 5~15. 2em, KIBFIIHI 45em TH D, A
BT DRBANDOIFA—EREZFK] 200~300m] &5 E, Fo—T DIz KIBE ) S
HNCE S EREMBIZR D, ZOTDIE, /NEFOREIEZEZEL T, BT 2—T7DES
89 12.5~15. 2cm LT HMER DD, FTE D & RBRIOIFAHEIZ L 0 FEHHME T
L0 HSNHD Z 0, [REXIZRT 2V A7 BEZHNLDOT, 10 cnbd HZSE L7025
[16, 17], (X5-7 &)

®5-1 BOWEEEHDOBTF

62 MBI A ZOoDLOORICEENAHHZ L, EWWIEBLAY Z L, [ =35 2084

63 IV A)  Greater curvature) B DK E < IMANIIE S A TER Lm0y &4, /INEHO 4,5 (%0
REIEHTD,

64 HIPER(P D HAS) HOMO, &I ORR MO Z &,

65 MEFE(SABA) HOAN, BIENDFITORNIEMIOZ &,
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5-4 BE
5-4-1 BEFEF1—TDHBARSOTAE

ABFFED 15 FH 16 FHIO B[RS ERINTE | pHb. 5 LT3R CE /22 &b, F
22— DY AR IE/NIE D8 S (BH 54,56 ) OMLEICKET 2 — 7 2 /BiET5 2
&, BIROBBUIFTRE TH D, TDDITIL, BROME STAIE E TT 2 —7 Difeli%
FHEST DO, Ta—TOEIERESNPMETH D LB Sz, S RIOFERE 2T
3 FERICHRARIRCE AT 22— 7 OR EOFEIF 569. 7H69. 9mm ThH-o7z, (5 5-
1 ZH)

Bl BN OARFETILLL, 19], Fa—T7DIHAR S % 45 cnr 50 cm& L TWDH A3, £D
B E 723501 10 & 13 @ 2 FI7ZT T, 580 O 11 6 Clid, Bz B 2 0Izids
TE,

F7-. BEE[20] 513, Fa—TF DESH 45em DEE, KIAEIT L > THWNA~OEE & Heh
TERUWIINE o7, UL, b5em Tl 24 Bl 22 BIASHERFTRE Tdh o 7= Lk T 5,
$7-. Jain Bhaskara Pillai[21] HiZ, PRERET = — 7 1IMFENIFHIZ EFTEED S 50~60cm
VEETH D EFER L T D,

HREIZEH INTF 2 —TFHAEZD 45em 235 50em X, BIRZERET A 70123880
EEZ D, BHITER TR E 2 DT, SIS, AN TIIIRINAIEMI® L D $F =2 —
TR BN EBIKE TEIR, ETo, KEEAEROE ORI HELZ T 505, H
O E D F1EL(FHE 5-4 2H) O X 5 IZHOER N FICER L THHET 5,

(BH 5-5 ZH) O X 5 1AL CIE, BRI E 2E0EE OF R THTHY |, BRI
ZAREL T DIIIKRBEH DT £ TOT 2 —T DR EPUETH 5,

66 SPAT(D OV FoF IS TEE AN, IE LWDNAATEENT, WRITERENESIONY . ELEDOBYE
. MR O L-YLRE U TRITIUER B 780,

67 PG FIA S BEO—FET, E¥EFE245ERI LD L, REE 77— 7 (bhb—
W) BiE, Ny RO ET, B¥EE 30~60 B Z L= & PEBATE UV D, ZOERM TR, LS TH
NS T3 0 RENEREOIERN S Log N 2sh, FE, BETR (A, FREEN LT < b b Tns, £k
Yeby % 15~30 FE (20~30 B F) I LIoEfL, BEI 77 75—,

68 IEMII(E X 923 EEEWTEIRERZIET, EOMECLELTEY, 23X gLk LIZ b
HENLTH D, BEOZFCREREEZHWIZ, LIZUITHWONS, 7720, MEMIIEEE 2MF LA s 5
7osh, RN DIBMIZHRE ORISR D,
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BEE54 BRIZHITHEEDITE MGk B/\) 0 LOFFE
EigTERRSLELRITEHR

FHS55 BRIZEITHEEDITE HEGIZK S\ LDRTE
EfRFERE L SEHFTEHRE
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FES6 BARICEITABRDEFE EfIERRLSLERFETEHR

5-4-2 Fa—TRSEFRIT HEHZEAE

BRERICRW TR, BB E U GED 2RI T> T D [EREWANID LEDIZT =
—T7EMNFELL Y] LEEROFTEREL WD, HTLOBWAFIITT 2a—T RS %
FEHL, oW EFIZIT) LEDICRHEUIFA LTS, FRAEZ ABHC S El
T 5D T, BRINC TR DD B 72 W HIETH 5, —ITHIAD R ST, ffER1520912 12~15cem,
BIEOR ST 25ecm THHA, BEOR S 6.5~T7. 5em ZINZ 5 &ML 47. bem & 725,
FATARET 2—T DRI & L THAEIZR#EH STV S 45em 725 50cm (X, & HEIED
KE (EME) ORIl Lz(16, 171,

Taylor & [7] 6. EB~—-H~ANRIEHE (hose—ear—xiphoid measurement= NEX) ORI TF =
—7DNBIE DITHERR S Z R L7ER, 400 LE L < FRISIVT, MEEMD e <A
FTELH720, NEXHO emZ 0 e R & & L THEE LT\ D, AIFSETIE. FEBRICHRA BT
WA, BOMEMEHN DT 2 —T7 DIl E TORE SO 103.519.9mm THY, F
7oy AR BREFTEE COFBRUEOEIIEIL 482, Inm ThH -7, ZOE STk~ #
BEIZH D 45 em/ D 50 em & —5d 5, (52 5-1 2]

—7Ji. Taylor HOWEHIZLHE, 36 AOEELRE B1~T1 %) O NEX DR X 48cm
ThY ., WERRERET 2 — 7 OMARES & LT, NEXICHEHE TOES 10cm 277
AF DT EMMEZLEIRRTND, 2O Z EiE, AFEN T HRORERE XD 10em & —3
T 5, LovL. Taylor & [7T]DOWMEIT LD NEX (2K DEHANE S . ABFZEOMEEERES 2843
L EHAREDE T, BARNDEDE S DI 4. 3~4. 6¢cm TH VY | FMNEAOFEIT = L
DHENEDEB T, Thbh, SMEAOEEIINEX THRESZHICHR T 523, H
ARNOREEDS G 1T~ B ~MEERME AR ~RMRIGE &8 L& B S & HorIohiefr
TERNWEEZ BN,
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ARIOWZETIE, Bt L HRAKET 2 — T OFAOE X LR ORI, r
=0.77 (p<0.001) OFHBANGE®D BTz, F£7z, FRHIREIC K VHEE LA LTRET = —
TORIE, EEICHNICHEE LIZKET 2 — 7 OR S EOBFRIZ, r=0.84 (p<0.001) OFH
BRIz, ZOREDHEFRIEERIE LT, KEF2—THMELTE L ORR, &
ENESTIUIHRAT ORI LRONPMELRZ &1L, BRI E —ET280THY . FH|
IZHRET 2 —7 DFAR S Z @B THEET 5 Z L OFEMNATIHT b0 TH D,

5-4-3 BREF1—THARSOME

MEEFE N DR T 2 — 7 DIl E TORS1E, Taylor HOHEFRERIZ, &K & OFHBAITR
D OIS TN, FONFEEITFIRAED 101, omm (AFE K L72[7], Lizas-> T, MEFIER
MHF 2—T DI OR S ZU /& LT, RETS 2 —7FHADOHEEMIL, R X (b
RO SOFELR) +HNOREF 2 —T RS L), —kRITEROBEFRAD KL%
EWVI AN Tz, (X 5-8 BHE]

750

700

y =0.2999x + 93.727

650

600

Gl

A% 00 P fiE (mm)

B

550

500
HE@mm) 1400 1450 1500 1550 1600 1650 1700 1750 1800

E5-8 &K () EHFHAEDERE (v) (CKHEIRER
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5-4-4 REF1—THHRARSOESTHIE

FETF 2 — T RE SRS, REAEEART S EHIIWET S, ZooREF 2
— T RRBIEIBN T T, RETF 2 — 7 DI RNT2 & BRI O 27 <
K&72 %, ETRBENCRET = — 7 ez BiET 5 72DI12E, BRI E Y $ 10~15cm LA E
DRI EVE LT 5D, AMFIEOYERE DN, HIEIE 95% 2 F3ME L L7z 14 FHNTIBDT, B
FHREOHERE (v) EHE 1) OBMRZRDIFERNDIL, v=0. 2999x+93. 727 D[RIJFHERR
MHBFOIE (K57 B, BEEORERICE Y | BIRE RIS 2 DI E R HET 2 —T D
AR SOBGHETNEL LT, 5K (em) X 0.3 + 10 em) &WOBEXEZRET 2,

OB B L T AMBHEEIEIC L | AL, A CEE - JHREES L
4 RERIFICHI 252 1 T 5 ORI A D Z LR TE 5,

PERDFHAEL, ERBELIEC L DRET 2 — T ORENEOMERERHEE Lz, FEF =
— T DRI ThHolebBEXBND, EDTHRNLEMTE TOEI TR Tho7, L

L. Fa—7OMAIBEOMEREBIRTIT) 2 L ZRHEE LA12E, (k0 E S L6
TEC, HENEE > TV D BEIE T E Taan e PIRTE %, BIREIE AR T
ELTHEETS L, BOPIHEAT 2—7% 10em LY B BETSZ LT BROFROK;
ErmbbinbdEXD,

Taylor [7]1%, NEX OREROMERIL 40% LEL L FRIST, fEEENRLET 50
T, NEXH10 em & i )72 B & & LCHifs LT\ b, F72, Chen Y-C, Wang[22] 5, NEX OFf
WREZE > TTF a—T OAR S 2 TRILTZ5E. 96. T%DEETF 2 —7 % EL AT
HZENTERDSTZEREL TS,

ENTHHE2311E, ENDRBSHFEAT LN 7 1 v 7 FEFEN ORI L TR 2
STZFENS . K3 EDBE OV [ CTld pls. 5 DL FORERATE 3, ERiMEREIZ T
%, HARG-ORHRDENLD .+ KRB R CERWVEORBEN A LT Z oW L
TWD, E7EE[24]1F, BREET 2 — 7 OREMAROIESTIRILE LT, HNEM OS]
DFEOEIHIFERIT 31. 00 ZEE > THY | KWAETEIROFE D ERMIRDAS 62. %12 M A
TVD LFL TV D, 2012 FRICHAE LTCRERET 2 — 7 OFMOHE T, F=2—7
BERVEE OREZIEC X 0 LB 2 M LT IR B A AR U, ISR A D LTz
LI X D BREFCESSFHORAEL TS [25], 2D XL 52 TEICH 2 BRI DL
FMEOFEH~ =2 T WIS D, BIROBRY T 22— 7 DI ATHIZOWTIE EO#HFRE
IZHFEDN TR, ETo, ZOEIMIFEL S TWROWOREBIRTH 5,

AEIOMKRED BRI, BRERET = — T HAFEL T2, BANOMEIE/RNE RS
BF 2—THHEATDHZETHD, TDOEOITIE, FRNCHEX0.3+10 cnDESICF 2—7

69 JEREERI(O LA LY 9 TE) AREEOTRVBRECLE, REOUBSEDOFi 2tk & 241, IF
(REERER IR T B D,

0 SHEHEROTFREIZOBAL LI LD LwiE)) HEEZHRE2ETCHT, I T—TLF v TV PN
DZEZEHWIZIFEAL, ZZEOR R )T EHE, Fa—TNHIHASN WD Z & 2ERT 551k, 20
ETENOFERZEE LTIMETH D,
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AL, BIRZEREL 2 LT pH OREN R bIERL R HIEThH L, GREZRMEL LR
Wi, YR - BN - FE TS > ThH, FREOMEIIXSITRUELRNZDTH D, FED
HHEIRE LR T T 4 T TOBENTIEDS ESOFEFICIEN DR H D B2 5, 2F 0,
AEIOxG LI D B RlE, 145~180 c mOFPHABE & U TEIERITNI T2, £72, HE
WIS OB IZ L - T, BEIHEARO, BN LT 2 — 7 BRI ZHET HHED
LI SILD, 612, WEBICL DBENBAET HRNOLE S AETH D, i
2 E R EEREOREITIALRE S U < I3 REREEDGED b5 BE TIIn T Eiid 5729,
FERIZRRER] & BRI EE & L7V, Filc iy B2 FEL TS HEEEIL, FHAICREE -
FHAZEE) CIRFRIAIC IR &2 3, WIEESF RIS 2 2 L8 TE D,

Kearns PJ, Donna C. [26]1%, T =—7 Oicum(\iE & MR d 5 4 DD HETEL. NEY
DOWFE, pH F = > 7| EhA) Z g LT-fER, Bt =2 Y 7ENT LY 90%F =2 —7 D
ALEDHEEMNFIREE 72 ol L HE SN TN D, L, E=# U o ZHE@EIT ICU - ez
FIRONIZGEFTCOMM L 720 | EETOMHAE TELT DIIIFEYORHNMLETH D,
EN T, BNEREEEPOBRR AL TH O WIFCTEZ 203, KET 2 — 7 O AR S O
X TEAV, FRIHERRSCOETE b & OTRAOGATC, REKET 2 — T O ABR L
FIED R E A FhE L QL 7o, SN chliEtod s 2 Episnsg, 2oz
EnD, AR TOMBEXEZHOIUR, EERFARSZFRGEE LD X TEHTE S
L. Bkl LE L9, a2 FERAELRWVRELAD S, BUROMEROTTIL, Bk
RN TE DML RO 5D 2 L lE, HEIOREROBEA I F 5 TE 5 R TH D,

KRGO DR L, FE4 1456~180 ¢ mDFPHIZIRE LI=D T, BB DT
FRICE D, FREOBGRNE L B255E L. /NECIIHRGEE L TN - iis TX /e
WEEZD, SBOBEE LTL, FHAROBREOERNSC, AT 2—T0OFEM, L, 7ay
H—=o7 1 ha LR T PHEROIRAIC K 2 RO E OB FGEHIICEER L, 5o
AR T LR Y, S DI ZEmOFREZ ) SHRED VTS L E 2 D, BRER
BT 2 —7ZHNITHUNCHEE L, LERERELEMT D700, Fa—7 05T 7R
WIZDFEAMEO B L LT, JEX0.3+10 eml 324 72485 Ch 5,

5-5 FIEZHET L= EIL L R

TN IREE DA RE2T] OWE T, RERET 2 — 7 PREIGRRA SV ) F
BlZARER L, SRR T = — 7 DA - (EFREREFIROUGETICIR Y ALA TS, Bk, B,
pH HERBD 3 AUCHEH L TURT 2B 2 7o 72,

BRITRS HROMER ZBIER, FRCKEDUWIRE OERINEE THDH Z L 2Bit Lz, AT
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