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The development of a prototype recording system for unit cost analysis in the

medical services of Burapha University Hospital

Narid Koomya (M.P.A.)

Office of the Dean, Faculty of Medicine, Burapha University

Abstract

Introduction The Burapha University’s hospital management system differs from other hospital
management systems of the Ministry of Public Health. The unit cost analysis program of the
Ministry of Public Health cannot calculate the unit cost effectively. Therefore, it is necessary
to create a form to collect data with updates in unit cost analysis specific to the Burapha
University Hospital.

Objective The purpose of this research was to developed a prototype recording system for the
unit cost of medical services, and compare the cost per unit backwards against 3 fiscal years.
Methods The study and analysis of Burapha University’s hospital management system: To create
a tool to collect data as a prototype in unit cost recording. Collecting data from accounting
across 3 dimensions system, in combination with the budget years of 2015, 2016 and 2017.
Criteria for allocation and data was analyzed by the BUH Costing program. The statistics
employed included frequency, percentage and ratio.

Results The research found that 6 type of unit cost recording included Personnel basic
resource data recording form with 8 items, Labor Cost recording form with 28 items, Material
Cost recording form with 25 items, Capital Cost recording form with 6 items, Allocation Criteria
recording form with 12 items and Total Direct Cost recording form with 4 items. The average
outpatient service costs per visit in the budget years of 2015, 2016 and 2017 were 2,429.25,
1,613.92 and 1,836.74 Baht per visit. The average inpatient service costs per length of stay
during the budget years of 2015, 2016 and 2017 were 5,022.57, 4,931.57 and 4,628.65 Baht per
day. The ratio of labor costs : material costs : capital costs as an average during the budget
years 2015, 2016 and 2017 were 50.59 : 40.62 : 8.79. The highest total direct cost departments
included Medical (Labor costs), Nursing (Labor costs), Pharmaceutical (Labor costs and Material
costs), Parcel Management (Material costs), Radiology and Nuclear (Capital Costs) and Operating
room (Capital Costs).

Conclusion This prototype recording system for unit cost analysis of the medical services of
the Burapha University Hospital can be used to more efficiently collect and import data into

the hospital management system to analyze unit costs.
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2.1.1 AunueALss (Labor Cost:
LC) e 1edrefidalifuyaainsiduan
moauwnulunsUfURMUUIENaUME Rukiiou A
$19 Anansnan Wedes asnvmenua aldane
Tumsuftiau Buusssduns Quiiiudfiiey
Suthomdeyns awditiu afafnisdun wmas
Toya Wy JRuLneu Jadsedreandodes
JeyuseaaiannIssnyIneIuIa Uyttuan
2.1.2 funuAian (Material Cost:
MO) vl erfanmnussianilusiagzmienudn
Fnenvhedneian 1 3 Ussian
1) fanidnannanuian Wy Jandna
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2) gagnYiuNAENEINTIY WU

o1 STl S Tasinemansnsuwne

3) ans1sagtlang wu Al Antusen
AlUswald Alnsénm

2.1.3 funuAamu (Capital Cost:

CO) oA fumuendounauszdtvesemsuay

degnaine agdsinazgunsal uazdad g

NANTSAN®

1. INTLUVNUTDILTING VNN INERY

YT AZUNVEAERS 1 Ine deysna laviae

AUNUINEAY 70 e Usenausigduyugesd

WoulganuNaNand 5 Useenn (MNs5199 1)

M19197 1 59 Ussvnandn 31uiuniig winil wasfisganhsnuiunudos geulesiunangs

¥el Usznnanan IIUIUNRUIY il ADE1NNUEIU
NRPCC 22 UIMSIANITUAY nauuImMslY uian 1ugsnng
non-revenue producing cost afuayumsufod  sunsdimid eunaiu
center uvemithenudug  numsliyd ngunsneua
mhesunuillineliAnseld ulsziuaunIn Nunessdeu
Nudnwen wazsudrenans Wudu

B RPCC 11 Hudunuvdnildt  euduges aufdine
revenue producing cost Usnsftheuaie  undunssy ulayuinis
center ThAnneldanms  sunwnssuitum Dusu
wheunudinelhiansels U3IN13

C PS_OPD 10 Husuqundndivih - awudnisiitisuendnag way
patient service center : OPD wihisnune1u1a qwu@u&?ﬁmﬁmmmqﬁumﬂma
waunUUINIHUIBUN e RIGRLES \ouAUAY

D PS IPD 10 Husuqundniivin nedihesinsg
Patient service center : IPD wihdisnwmeua
wieaunuusnsiaglu e RIGRLES

E NPS 17 Dudiunuman ue ULNNBAENTANET 9TUUINTT

Non patient service and other

TalgvimAliuinng Avinsuaside awndneng

VMWAUUUINITIY 9| Shwmervagie nudsEiuaunIwnsAnY UIng
JEHERN AILABIAZNITIANITAINS

InAdunus

2. HANISWAIUIAULUULATDILd 115U

€

YAnYauanarIAsizvidoua taaldluswnsy

Y Y

)

\nT1witeya BUH-Costing HAnw1ladangui
Unilvannaaosiussuuinyivesumineds
YTNINBENIN2UUtT 3 UR aAuLuudInsu

Y
£y v

Uuinteya 6 Luu 3143w 83 5983 Usznause

1) wuuduiindeyansneinsiiugiu

YAAINT 31U 8 518N15 Ad 1151WN15 NI

UM INY18y (RULHUAN) and1eusedn |4

AMUIANANTANLAY WiEnUINIINgde
(Ruseld) gning gndelasanis wagsINTIuau
YAaNg
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2) BuuTuAnAIKse 311U 28 518013
A9 A9 AU AIRaULNUNISUR TR
UBNAUNF AMBURNUAGTINTIAY AINBULNY
Ruthewdomiin AnouunuRuiiuiiem wad.
AIRNDULNUATUNITFNYY ANRBULNULINRNULVE
AneuwNUETls U TR TR Anouuny
NINIUTUIOEUR AIRDULNUAIVIVIARARL/
Fuinfivey A1mauRuBue JuAATosd §u
Wow Aldagaunsiinausy Alganenung
Anw (veslidn/dniSew) Aldinenunisinw (vas
yaanns/yanatily) aiinlunsiiumndluufos
usnsUszma AraialunsiunslufoRag
Melulssina Quaununawulseiudiay fa
nedoumelutsene andodedumsiiunisly
UfURMUANIUTEmA AlET85EnINnIENY A
Deszau Buuszdndunds aldsredulunsiu
alUUuRunelulsziva AmInuzRuNI
LUUfuRanumsUsesmea wazaimivuziaunisly
UfuRnumeludsemea

3) wuutuiinA¥an 31U 25 518013
fie AAgAasiyarsinIuAue AdismsIang
$9@Ine1 AN91905N9RIURTRNNS A19199999
Snwfiiay AN91MUYIIANAZDIN ANAIANT
uInsTasud A1T1MUINNTaY AtaTed

Aoumes A mIngau mlidneRuganyudug
ltanedu mldaesdu Adeuumaziigadnm
AlnsANYikainsans AssTuLleuNIusuIA1g/
shuetimefigesia Aniszdr Andnisioans
wazlnsmunau Andeussiu Assanduriug e
Tuswald Al Arsuses Arianldly Aunuee
wagdagly

4) wuutuiinAtamu $1UU 6 518M13
Ao ATngAgiel/ TUsunsumauiiumes A6
FvieUsunsumeuiiawmes Andeysia-aginsi
Adeusa-drululsduning Adousia-as
Ugnains uazAndensian-e1as

5) wuutuiindeyaniunmein1snse
YYRIMUILAUNY T1UU 12 598115 AD T
yaans Sauadilunisdniodndng Sruauedes
poNfines ufl S1uauyaaInTIenITNEIUa
uugtieuen wugtely Swugiisuen
nazgUaely Sruuiuuew/dihely Swauiied
1Inevng gammusmilmEng wazdnuads
AUeuen+2uwinvasdtuausegUisly

6) WUUTUTINNISUSTUIAHARUNUTIIN

ATIVRIMIEAUYY 11U 4 $I8N1T AD AU
ALTY AUNUATIER AUUAIAINY kaEAUUTIY
9939 (Wamasegrsdunuulumsnei 2)

M15197 2 FegAukuuTufindeyasiuyusenylenITuINITMINIsEmg - wuuduiinteyaniy

NUIINITNTEINYVBIMUILAUNY TIUIU 12 578715 (Allocation Criteria) T5ang1una

rau

o w o BT . sl | osuu
Gaail U "

WHUT

; - Fuusu
Uawusn | ddawlu [ L.,
N ity

druzu
afiluns
Friladn

i et

dnau | dnau dnau | g yan

THUY

wima | uamins | dtwau | ddad | swens A T

- - o o S | mams g
mEulis | wiaanT | ueains vn Tufia AT % Fiud
’ A0

YR a3 dgd | Thias

47U WA A

47U unun Y

AU LA A

47U S WA 4

[T SN PO O P

47U Unun

3. HANIAVUANUIINITNTEINUAUNY

(allocation criteria) vedusiazuaun (I38ldn5e

v
v A

nudunasilunisnszaresiuyu fil

3.1 $rmnuafeveanislduinisves
AUaewen loun ieswinunulng nuiesUuRnis
NNSWINE AUGUINITANEITUAUNAUIALL D
WEAUE LLmuﬂQ’ﬂwuaﬂﬂéﬁﬂLaﬁzjmam%ﬁuz\lj A
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AU7euenAATlndnngy wnungUiguandaunssy
wnunlaLeuwara1elavnagesyios MuUiuANTsy
AudgURvIAaNEY Waslaunlan fe wIan

3.2 SuugUasuen loun WHuNenT,
VYANENT wazkEuNEUIEUeN

3.3 S1wugvasuenuazguaslud
Tusns loun adnneenans aunenmdidn
uazaunangsui1Un

3.4 Innwiuueuitislu laun vunis
weuaviedUlgluandey wnundUlsuendnyinen
MORUIENUNITNYNTTH NORUIEBEINTIUN Yo
AUIeAReNITUNY veRUIDYINTIUYIEY YR
Uredaenssuvie veguieluiay 5 veguaely
WAy 6 WHUNgUarata1e vieRUsundnings uay
UNUNGANTTH

3.5 Suunsalunisdntodadng ldud
NUUIMTNUIER)

3.6 aﬁ’m’;uﬂ%’j@ﬂwuaﬂ + 2 WU
uruTegUislu taun unIswang g
seilguuazada qudquadnsyyie (admission
center) AUETRLA A1VIVINTRYANAAT A1
INYINGT @13V lan WA a1398INgN
41913¥3AVANERST @1V IVINLITING AL
TAvAans a1v13ved@ineiazivenans
Tades @M@ Ine) @aIvInTAans
YW DIVIIYANANTLALIYANANTATOUATY a1
FneaslsUand avdvasmansiuy arwrie
Aagrmans a1IngimansuarusnyIne uay
AUV IANEAS

3.7 runueIesnenfiumes oun ey
UImsnuwmalulagansaune

3.8 9IUIUYARINTNINITNEIUIA
oA NguaILNITNEIUIA

3.9 FIWIUYAAINT LAKA UUINI3
sushld uuimsnuyaea UUIIISIY
U duiiug UUIISNUENSAEns :TUUIINS
nufansldn auduseiununinlsameiuig
wRUNLIAMAINTHEIUIe wHunUasiuuas
muaunsAnitelulsmeIuia uunnTeans
YUYU mjmmnﬁumam%ﬁuﬁd NUUINTIVING
WaEITE MUUNNEAMENSANYY UUTEAUAMAIN
MR Uimsanudsaiaznsaanseag u
Inaduius wazaulanviryunsaliazgontis

3.10 S1nugtheidne s 1éud vu
Lnyuinis

3.11 Swugtheuen + 2 Wiy
weurUaelu laun sudenansuazdnien

3.12 uwusensiuindyd lawn
PUUVTINITNUNTR UL Uy T

3.13 yaAamAdliuing leun
NuiFinenagivaansiaeides ngueu
LNETYNTIN LHUNIFYEY LAZLNUNTDINIAR

3.14 syogen1sldisn + S
leuA uuImsnueimsanuiuaze U

4. wansiasizviveyalaelilusunsy
BUH-Costing annn1sldauuuudnsunisiuiin
fayari 6 wuu nuh lsameuIauIne Sy
Tvdreauuluteuussann w.a. 2558 2559 uae
2560 WU 65 69 Wag 67 MNUAUYUAUEIAU
wazlduansdnwdsdl

4.1 ATLTIVDIUA AT NUILAUN UV
lsang1unaumIng qeysni 10 suauusn lu
Yauuszana w.a. 2558 2559 wag 2560 (gﬂﬁ 1)
Tnglunwsudnsausaiindunndaniosas
7.80 \Jusesay 9.15
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30

25

MD ND PD ER

W.A. 2558 2559 Iay 2560

4.2 gunuAIan I wunmugauY Ty
VauUsEaNa WA, 2558 — 2560 LT
Sangananlu 5 Susuusn leun nunundunssy
UUTMINUTEY MuUIMsNUeIAITAIUT

250
200 PD : N@UUNETNTIY
150

100

50

A3 6a7
3 523
D 555
0 268
A 523
m s.14a

] 33.42
] 19.08
[ 25.31

PD PM BV AE

MD : S1UMsUnng

PD : NALULNTUNTTY

OPD : wxungthewen

Ped. : @1UTIYINASITANART

Lab. : viuesUfiRnsnanisunng

ATLTIVDILABENUILAUNUGIEA 10 JUFY

BV : MuUSMSUEIMIAINUTkaTE LY
Lab. : (ueafURnsnsnsunne

Radio : ussdEinemavgmansiundes

IT - uvImsnumaluladansauma

g 378
1 as66
0 sss

E2558 @2559 B 2560 (e : duum)

ND : NFHUNISNETUTE

ER : AudguAmganidu

OR : uNunvessin

ICU : vegtheundningm

FA : 9TUUsMIsun1siulay U

~ o
=S ©e  ody 9.8
S \© © ﬁ_\o\o f‘\o:‘\)‘ ﬁ%\d\d
OR Lab. Ped. ICU FA

YoalsangutaunTInendeysn lulauussan

wazeunviuy ulaniryunsaliasaaudngs
warauesuFian1snisnisunnd (5U 2)
Tnglunnsua faniudunntlaedsnmmaiiy
Juforay 535 way 33.51 AudRU

B2558 2550 B2560  (wuae : dwum)
PM : uuImsauian

AE : ulanviryunsaluastoutige
ND : NFLUMIHEIUIA

MD : €TUMITUNNE

PR : MUUIMNTNUUSEUEURUS

Nmm 0 O\ ) \O O N —

o O N~ < o — 0~ Oy (L\qg:.‘q
[SaNSa — N — —“ oo coo
ND Radio T MD PR

UM 2 Ardagasan 10 susuduunaumieiuuvedsaingvIaumInedeysm Tulauuseuna

W.A. 2558 2559 Iay 2560

4.3 gunuatau ludsulssunu
WA, 2558 2559 Uay 2560 MENURTAUNLAT
amugsiian 5 suduusn liun musedineuay
DYAANSUAARLS UWHUNTDIAR MUUTNISUY
pIMsANUALATIUNMLY VIREThENINIIYN I
uazurungtheuen Audiy JUA 3 uansrammu

VBIAALNUILAUYUYDITINGIUIAUMINE IR
Y3 Teuuseanas w.a. 2558 2559 uag 2560 lag
Tunmaansuuszanas we. 2559 Aasyuiiaiy
Joway 3.64 Wazleuuseanal w.A. 2560 Aadnu

anadsaway 10.35
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" B2558 2559 B2560  (wiae : duum)

Radio : uss@ineuazivmansiades OR : ULNUNVBIHIAR
12 BV : NUUSWISTIOIASAO A WAz UMY Ward Ped. : o Uaensnsiisnssy
OPD : unungUaeuen Supply : MudIBnasLazdnWen
10 OPD. Opht. : unungUheueninying Obst. : WHUNZRANTIN
5 s Lab. : uiesufiRn1smenisunng Ward 5 : viefthgluiiieiy 5

2.93

B 3003
MM 2.72

98

1.58
Jd 1.64

M 1.47

] 213

[Imm <
(mCa

—
N
o

Radio OR BV Ward Ped. OPD Supply  OPD Opht.  Obst Lab. Ward 5

JUN 3 AnaauveuiarmieiunuEaEn 10 sudu Yadlsaneruiaumingtaeysn Tutaudseann
W.A. 2558 2559 way 2560

4.4 HUNUTINNINATWBILTINEIUIE  Mheduuiinebiingela (RPCO) seeaeunfe
WInedeysnn Yeuussana wa. 2558 2559 nuldunuilinelvifiansgld (NRPCC) wiae
WAz 2560 oduunauussinnvesidlgauy  aunuusn1siUlely (PS_IPD) waznulignuyu

i 1 v Aoy =i = a DX o w P
WU MULAUNUNAAUNUTIUNNATNEINGAAD  UsN1WUeUaN (PS_OPD) uainu (113199 3)

M19199 3 AUNUTINNNTVBALTINEUIBTMUNANUTEAVVBIMUIEAENU Tsudseann 2558 2559
Wz 2560 (1138 : UM)

Uszu 2558 2559 2560
whedunuiineliAnseld (RPCC) 209,343,621.77  236,271,166.18  296,955,180.83
whesunuillineliAaselsd (NRPCC) 166,784,332.81  166,187,050.10  188,509,721.68
wheaunuuInsEUely (PS_IPD) 56,552,027.46 58,781,266.36 59,366,815.57
whgsuyuuinisEileuen (PS OPD) 40,621,099.84 42,301,717.83 44,484,638.73

Aa o ] N a v !

MWUVJUTJEJVI'NG]iQ‘U@\‘iIi\‘]WFJ’]U'Wa ﬁunumamwmuawama AUNUATELIT TBIAN

Y 9 9

W INgIREYINT Yauusenad wa. 2558 2559  WAe AUNUATIAR WATAUNUAIGINU ANNEIAY

q q q

WaE 2560 WTWUNANNUTHANTDIAUU WU (I15797 4)

M990 4 AUNUTINNATIVRILTINEIUIALAgAASATIAIL AUNUAILSS : AunuAdan : Auyuen
U Teuuseannl 2558 2559 uay 2560 (Wi : Seeaz)

Yauuszana AUNUAIMSY  AUNuAIdan  AuvuAIaImu
2558 50.36 39.81 9.83
2559 50.70 39.66 9.63

2560 50.70 42.39 6.91
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YU TN A TIVBAARENLIEAUN UTBY
TsaneguianrIng1deysny Yaudseuna w.e.
2558 2559 Way 2560 LiadMuNALUHLNNY
T wHunATiFuUTIINRTIINAgafe nguu

LAFUNTTU TRIAWAR MUUTITNUNER $1UN13
e NuSEImeasYeanstuafes wasngy
uMIIEIUIE (U7 4) Taelunmsaudidunusam
yansadintiuynd Srnafstuiosas 5.75 way
24.92 AEAY

3
250 2
&
B2558 D2559 B2560  (Muw : awum)
200 PD : ngUULAYNTTL PM : QMUUIMNTITER)
MD : UMTUNNg Radio : nussdinewazvmansiandes
ND : NGUUNITNEIUIR OR : UNUNYBIHGR
150 BV : MMUUIMINUD AN LAz UM INULER - AudaTRivnanidu
Lab. : (ipsUURnsnisnisunnd  OPD : unungtaeuen
100
wn
% o & &
o . N ~
50 “he 20 Sah 289 qua paw «xY  orvg i
~ O QIS B2H Fod maa ST S5I 229
Eg é é SSN g9 E 99y 4eE ddd R8s
; 4E FE A8 AE mre Boe erB AoE Aoe
PD PM MD Radio ND OR BV Lab. ER OPD

=

FUN 4 AUUTIUNNATIVIUA ALY UNUES
Tutauussunal w.a. 2558 2559 way 2560

4.5 AUYUADMUIEUBIMNUNUTNITHY Y

JGELES
4.5.1 FrunusonIevabHung Ul
waN 10 SUAULINVBILTING VAU INGIREY TN

5,000
4,500
4,000
3,500
3,000

2,500

N
5
o
<
—
-

<
0
5
)
=
-

S 2 846.53

2,000

1,500
1,000

500

I 1,539.39

] 89217
(I 871.39

0

Saensuk OPD  OPD Opht. Rehab.  OPD Psy. OPD Sur. CAPD. Dent. ER

gn 10 JUAU YBIlTINYIVIAUNIINGITE YT

FesrunuadevesuInsiireuensamnusun Tu
Ysuuseanas w.e. 2558 2559 wag 2560 Wiy
2,429.25 1,613.92 uay 1,836.74 Uwisionss (3U7
5 Wag A5 5)

E2558 2550 BE12560  mbe: umsends

2,825.18
[l 3,053.53

M 2,206.02
1,737.84

1,370.21

I 1,652.97

M 1,942.78

] 1,183.79

(I 1,462.24

e """ 1,399.48

(I 1,629.31

m
=z
=

UM 5 dAuvusientigvaalnunuInsEUiguengsdn 10 SuAULSN Y04lTINgIUIRNMINGTEYTN

Tutauussunal w.a. 2558 2559 way 2560
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A151991 5 AunusienylgvasunuINsEUlIsuengega 10 duduusn Tuleudssana wa. 2558
2559 wag 2560 (U3 : UIMABASY)

aaui WHUN 2558 2559 2560
1 wunlaenuazanslaniagesyiod (CAPD.) 2,825.18 236840  3,053.53
2 wungUlguendnyIven (OPD Opht.) 337658 244620  2,322.74
3 NuuAnssu (Dent.) 2,361.05  1,85852  2,206.02
4 wungUlsuenAdiindmiay (OPD Psy.) 2,846.53  1,879.57  1,942.78
5 ununtheueneatinnymansitum (Rehab.) 1,949.42 145564  1,687.01
6 AudaURvARnau (ER) 1,737.84  1,370.21  1,652.97
7 wiungUeuendaenssy (OPD Sur.) 1,79575  1,39351  1,629.31
8 wxungUaguen (OPD) 1,574.19 129122 1,539.39
9 wnunlan e widn (ENT.) 1,399.48  1,183.79  1,462.24
10 AUGUINITANSTUAVNAUIAEIDIAUEY (Saensuk) 4,426.49 892.17 871.39

4.5.2 AunusevieveununuINsEtiy  Usuusean wa. 2558 2559 wag 2560 iy
lugean 10 Suduusnveslssne AU Ine dy  5,022.57 UM 4,931.57 U U 4,628.65 UM
ysw TeuUseanas wa. 2558 2559 uaz 2560  sotuuou mudIsy (3U7 6 uazassii 6)
Tnefidunuuinisgvaslusefuueutads Tu

16,000

14,543.01

B2558 [2559 B12560  whe: vvsenta

14,000
12,000

10,000

8,609.62
M 9,025.85

Nel
©
(=]
<
)

]

8,000

I
B
—
—
Q.
=)
—

. S
S | =] o
228 SR 328 538 gs3
6,000 o o ® bol 0 Tas %SQF DS O R @
NoRv ol ~ 00 5 0O o <= O = NN T
88 MY« Qe O & Sas o~
4,000 e S © RERRN
NN o~ 535
2,000 Dé Hé A3
o HBE HE HE HE HE HB HE A8 1B
Ward Ped. Ward Med. Ward Sur. Ward Med. Ward Sur. ~ Ward 5 Ward 6 Elderly ICU Obst.

W W. M. M.

=

JUN 6 dunusenilsvanunuInsEUIluseoTuley Fegean 10 Suduusnvaslsaneuia
wnIneaeysn luteuuszana w.e. 2558 2559 wag 2560
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A15197 6 AuuAeNIBYMNUNUINITHUIEluR B TULRUTIEIEA 10 SuduLINYadlsIngIuIa

wymendeysn Tuteudszanas wa. 2558 2559 uag 2560 (Mg : umseasa)

feiuil MR 2558 2559 2560

1 unung@nssu (Obst.) 10,811.52 7,340.66 9,025.85
2 v UreUnUningm (ICU) 8,260.82 14,543.01 7,450.16
3 waé’ﬂwqmmﬁumiu (Ward Ped.) 4,868.92 5,081.78 5,221.33
4 vegUhelufivay 5 (Ward 5) 4,051.79 4,100.40 4,953.68
5 veefaenssuvie (Ward Sur. M.) 3,388.44 4,010.08 4,903.29
6 vegUheluiivay 6 (Ward 6) 3,421.80 3,529.36 4,132.65

verUefaenssumdge (Ward Sur. W.) 8,609.62 4,187.29 3,843.44

maﬁﬂaﬂmqsmimw (Ward Med. M.) 2,993.71 2,556.83 2,984.07
9 verUeegsnIsumige (Ward Med. W) 2,528.69 2,510.50 2,630.73
10 WHUNAUAREIRY (Elderly) 1,290.36 1,455.77 1,137.26

90l ATeldihduuuuiiauuluiieses

NNHaNTITBEBINIHAUFILUUTEUY
Tuiindeyan1siiasenauusienion1suInig
NNITUNNY 15MEIVIBUNINGITIYTNT WY
11 AuuusEuutuinteyansIATeis Uy ude
MIBNITUIN TN SIS AU Tamnse
andusensiildlunsdafuteyann 313
F1UAITVINTENTIAITITUGY’ IndeLiiee 83
s18m13 lkannalunisdufindeyadisndou
ToyaliAnuATUIIU gnFedkarATaUARNA1LTINY
vodlsameuna esnedeyaainssuutiydng
{u 3 TAvedlsmenuiauninendayswiduuiun
YDIWINGIRBYINT N3ANHIAUNUlTINgIVIa
Inludetodedoyaadfainaunisduwasdayd
wazuiandudiulng naenauszuuuinsg
Hoyanslsuimsvestameuia fadunisimue
dnwarnuuazvinfivesfufinuidaauluns
Tuiindoyauenaumiiuauges adgliiiunn
Tassaienelduazalianesineg fazltiludoya
MAUNUYDILTING VA

A UNUABNUITNITUTAITNNITUNNG VDS
Tsangruias Tudauussunas w.e. 2558 2559
LAz 2560 uazlilonsranedunuLdmuin 1de
SOUAYVRINUYUAILTS : AuUYUAIER © AunUAT
89U Wity 50.59 : 40.62 : 8.79 @0AARBINUNTT
Anwvesdinauaissuguiminuassvdun’
fvinnsAnuidunuuinisvedlsimeiuiadsie
N3ENTAGITUAY WAgUAINT 9 Dauuszanay
W.A. 2559 WUTT T08ALUDINUNUAIT : AUIUAT
Fae) : AUy uAaYU WU 45-50 : 30-40 : 5-10
aonAdpatufin 3aaasead (2558)° IdRnwduyy
semhegvadlsmeruiaigal il Smindeane
Yauuseana w.a. 2556 wWisuiigutauusean
WA, 2557 WUTFUYUAILTS : AunuATan : Aunu
Aaanu Taudsvana WA, 2556 Wiy 57.46
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Acceptance and satisfaction of reduced fat Thai desserts

Alongkote Singhato (M.Sc.), Uraiporn Booranasuksakul (M.Sc.), Rungsima Daroonpunt (Ph.D.)

and Narisa Rueangsri (M.Sc.)

Nutritional Therapy and Dietetics Division, Faculty of Allied Health Sciences, Burapha
University, Chonburi, Thailand

Abstract

Objectives This study aimed to develop reduced fat Thai desserts with an overall acceptance
and satisfaction among a group of participants.

Materials and Methods Selected by our survey, “Kanom Krok,” “Kanom Tuay,” and “Kluay
Buach She” were the three top ranked Thai desserts to be used as food samples in this study.
Three reduced fat recipes were developed for each menu (coconut milk, mixed coconut milk
and cereal cream in a 50:50 ratio, as well as a cereal cream recipe) and used in a sensory
evaluation test with 30 participants, to determine their acceptance and satisfaction.

Results The findings of this study revealed no significant differences to average satisfaction
scores in all aspects of the reduced fat Thai desserts. However, flavor was an exception when
it came to the cereal cream 50:50 recipes (p < 0.05) for both Kanom Krok and Kluay Buach
She. The average scores of flavor in these cereal cream recipes were significantly lower than
coconut milk and mixed coconut milk (p < 0.05). However, the overall results showed a general
satisfaction score as classified by the participants for all 3 recipes on the menu.

Conclusion The developed reduced fat Thai desserts were acceptable to participants.
Keywords Thai dessert, Fat, Nutrition, Non-communicable disease
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Effects of visuospatial working memory training in The elderly

Ploypan Klinwichit (B.A.), Manika Wisessathorn (Dr.P.H.) and Lt.Thirachai Hongyantarachai”
(M.S.)

Department ofPsychology, Faculty of Education, Ramkhamhaeng University, Bangkok,
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Abstract

Objective This research examined the effectiveness of visuospatial working memory training
for the elderly.

Methods Experimental research with a pretest — posttest control group design, and a two-factor
experiment with repeated measures on one factor, on a group of thirty, purposively selected,
elderly patients (aged 65-70 years old) living in Chon Buri province. The subjects were divided
into two groups and split equally into experimental and control groups based on similarities
of sex, age, and levels of education. Subjects in the experimental group received a 5 week
long visuospatial working memory training program, lasting 45-60 minutes and occurring twice
a week. Instruments for this study included personal questionnaires as well as the data from
visuospatial working memory during symmetry span tasks. Comparisons were made between
the experimental and control group data, and period of experiments in three phases: pretest
- posttest and follow-up phases using paired t-tests and independent t-tests, and by using
repeated measures ANOVA (Analysis of Variance) — one between-subjects variable and one
within-subjects variable.

Results The results showed that the posttest symmetry span accuracy scores of participants
having received visuospatial working memory training were significantly higher than their pretest
scores at .01 (p <.01). Additionally, these scores were significantly higher than the scores of
participants in the control group at .05 (p < .05). These results indicated that visuospatial working
memory training improves working memory capacity in the elderly.

Conclusion From the different and higher scores between the experimental and control groups
in the posttest phase of this experiment, the visuospatial working memory training program
can be used to train the elderly to effectively increase the potential of working memory in

the elderly.
Keywords Working memory, Elderly, Symmetry Span
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laidasgmaniu (paired t-test)

= =~ a v
\n3aeiialun1sidy
wseilonlilun1side 2 Ussan laun 1)
A A A 2 v A A Agwy
wiestlenldlunisiuteys war 2) iasestlenld
lunmeaes fail
1. w3nsdlefldlunsiiudaya Usznou
MY WUUABUNUUBLAAIUUAAATDILEIDNY Loy

[

wwseaile ALY JURMUAUNTIDLY
wazdAFUWUS Ao NANTINAUNIAT (symmetry
span)

NANTIU symmetry span \JuAanssuite
TouazUsziiiuanudnvaujiianuluaiuns
veufiukazdfduiusivauiainnsAnwives
Shah and Miyake” Tnendufanssuiifluufniden
fufanssuvazAIM Ao In1stuiindeyauadl
Aanssuaenunsnivilidesuuauauls wisns
funsadt symmetry lisndudosdimmuauisonis
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AIUANTAIUIN RBINITWANTUDATAUINTIZ 227

UsgnouMeluunaaey 3 Yasie 997 1 Aonis
Srdumids 4297 2 AemsdulaGosauaninns
1971 3 Aon1sFendudeya (recall) (Ul 2)

P37 1 Madsiums funismageu
ILAUNINATN 4 X 4 VUNLEIT8 N13NAaaUL
fadiunnguinaudewineg adtar 1 Yo
Tnefffunmadeudessimumisidusngiudio
noulrigndedlutiswesnisBenfuteyaluriei 3

P27 2 MsedulaFesnnuannas
A5UNMIVAOUILAUNINAITN 8 X 8 UUNTNA0
Tnsusiazdesazgnidsiiudedviuazddi e
Junsmageudn g5unisvagauanuisadiiun
awianunsuarlianuinslaviold lagnis
aumnastudaunuiasaiidy Tasving¥unis
nagouAninmidiudunmasnslinagnas
Frovuntuiinn wazmnAainlalgnmauunsli
nAgnAsuI Lidagneugnyisera lUskNTuazI
Tudamdaly

$2971 3 maBonAuteya vuvthasas
U5 4 x 4 fihaa Teegfunsmaaey
Fossyansuwmivesesiiaunngluaed 1 uas
THandnnasuudesiwdunismeunuunaaeuli
gneies lidagneugnyisenauRalusunsuaztily
duuunaaeusely

span size lunisAnwiasidAoys
SunuvesdsidesiuaznsmeuAiniuEosa
AUNINT 61 span size WU 2 vNEATNILTU
MIMAADUABIT 2 AU wagnoumamEes

ANANNIAT 2 ASY AUl span size LWL
FUNMTNAAD UGN 1 wawdaall 2 adu

eX2p

fUUNTI193ATU span ud2399zitguaed 3
gNFIOEITU NN span size = 2 KTUNTVAFDU
dzfosdiiuntwoemised 1 ndwiniy
ANUAIINITABUAINNUIEDIAINNALNINT Hore
FumiaveIveInngeil 2 warnaumauEes
ANNANNINT WITLNEYISuNAUTRYA span
size fdaus 2-6 Tnsustaz span size 9l 3 gAuUY
nadou warlusunsuiitauntunislalenals
USULA span size wagduuwuunaaeuluwsay
span size 1§ @fﬂg‘d‘ﬁ' 2

nsUana

nsUanan13vinAaNssu Symmetry Span
AruAnuTinIsAnAzLudy 3 sEAu Ao AU
Hoe szAUUILNANN wazsAuLIn Ingadenud
AZULUAING FMLLIARTaUAY (Best) * fedl

ATWLUAAY 0.00 - 4.00 Maneda Ak
aglusziuiloy

ATWLUAAY 4.01 - 8.00 NUNBE ALY
agluszAulIunas

AvWULLRAY 8.01 — 12.00 N8ds Az
aglusgaun

2. nsasfiefillunmsmaaas fe Tusunsy
Yunaudiaz U JURaudunsussiuay

[ v

Aduiusd MUl geeny Faauulaenis

VIl )

o

ANWIANTT 1BNET WATINUIVENLNEITDY LBl

UATLDUA HINITIN 1
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1,000 ms ——
AFINITIFLIUITON 1
(M99 4x4)
1,000 ms
[ ] [ | , )
"= | msindulaTosNNANIIATIUN 1
ﬂ" (11574 8x8)
feket ey

AGN/1,000 ms —|—

ANFINNTIELAUITDN 2

1,000 ms ——

. v a a‘ a
ﬂ’]iﬁlﬂﬁiﬂfﬂLiaﬂﬁ??ﬂﬁuﬂ?mizﬂ‘ﬂ 2

i W ‘hisywy

AanN/1,000 ms |

nsisenAudeya
(Mslvidnau)

A§n/2,000 ms |

nadu ‘n339” ieluddedialy

5UN 2 a1AULUAN15I909AANTIN symmetry span Nlil span size WNAU 2

u 9

ANS IARZLUY nouduIUNfAeITlagnABIusEIl AElanzLuy
AUSUNITIAZLUUITAS ANSTRAZLUY  ARAININEAEIY WU NUIUNADINT 2 UDI We
AUTIVGEIY (partial-credit unit scoring) @1 maugnwies 1 63 agldmguuiniy 0.5

1AM 90952 AUVDIINUIUNA DI LADLNINTUD o
QWU']UWG\BUQ?\

HeonsdresILIuNnaulnandadlun1syinkuu . . . = Azluuild
Y MUIUNADINDU (span size)

NAGDULIUS) AUTIIUTINADITWIIALA ABEIRNDU
MUIUNFDITVINNAILLAAZLUUYINAY 1 UedN
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M13199 1 Aanssu dsrasLargasiden lulusunsuiinanudvasu iRy

pdell Aanvsw nUsTasA 518821980
1 wugthiuar ieaiuemdiiusiugeeny - wushéngisouassheuidntuggeeny
Tanugany uazligaeongliiounans 16 - Bieyamnufifeafumnudvuzufoau
dilafendu  Suffageuszasdlumsdanssyih - eduneingustasAuaseaziBenlunisvinnimeaes
nsfinuagin Waunsuaded asil
Pre-test - MuuuinanudvazliRnuneunmaaes
Aanssudn  lellnmsdunefaduiiugiures wesBenianssy sl
Aavos msueaiiu uaztufinteyadad - ruAwesiltluTinussdiudnnundeiedh
- Ualifgeeneguazdndunan 3 wii
- faeengsranisdsesiinuiiunazneuligndes
2 Aansswdr - leflnmsdang swanBeanansay Sl
dwedlugy - Wleaemuduagdmiy - Unguasvesiildluinuszdriuduaunisuumiiog
Fawogilidenatavioliesld uiiuidn
Tafuiun - Wiasenguewmazdnlunan 3 il neusrlnas
- ffasengsrAnfedaesiimuiiusasnoulvignies
3 Anssudu - einnsdanauaznnsdn swasBonianssy finsdl
Alw Fumisveada s - Wiasengrifanssudisundslnuuwiuige
- Lilea¥ueuduiagdmiy - nesosduglniviloutuldiosnsgniesaunsuianun
Hawongilireuataviolines s
THudiuén
4-5 fanssu WetlnauswasfiReui - swaziBeafanssy ff
matrix span  n1sueiuLazRduTUS idlu - 63 foosureiBnshuuuvaaausuefiazdunauatis
lnedl shunsifiutoyadiasiazns  aviden
Span size = yrugdaya - §@9818Y1AANTIU matrix span ABAINIIUY DYV
2-4 AANTTU symmetry span LﬂuiﬂiLLﬂsuﬁIﬁ;j%’umi‘mmaau
Srwmisvesdiiusngtuludesansie 4 x 4
6-7 fanssugnas Lierneud s fiRdums  Teasdeananss S

(arrow span
task) lngil
span size =
2-4

wonuuazdAduus Tusunis
WudoyadansuaznIIug)
Toya

- ﬁi%’aa%mU%%'ﬂwiﬁm,wmaau lngeSuleiiay
funoushianden

- {eN01gYAANTTUQNAT ABAINTTHLREYDININTIUYMY
7UNIN (rotation span task) Hulusunsunoufimesi
wUadu 2 99 Ao

(1) $2937: WEFunsmeaausgnasiitivunasieiu

2 vun (ngjiiuidn) uagfirnisvesgnes

(2) FraFendudeya: ESunmmaaeuidengnasain
fdonvianun 16 #uden @nasvuialviguasdn
ogsaz 8) lnidenamaduiifiunsmaasudilal

U

ONADY
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A3dl  Aanssu AUTZAIA

sN8azL80

8-9 AnssugnAs enANTvzUfURNUMY

uwavhanssy  misueadiuuazifduius vy
matrix span  Sunsiiudeyatinsuaznng
Togil span  muthdoya
size = 2-6

10 AanssugneAs
wazNINTU
matrix span
1nedl span
size = 2-6
Judansa
pSsamiing
11 vInsveaau

post-test

eX2e

§9918YINAINTINGNATUALAINTTH matrix span ALY

SEAUAMUENNTULABNTSIRL span size WU 2-6 Inauday

span size HUVUNAADUTIINUA 3 gl

MLUUNAADU symmetry span %aan1sNnand

A151991 2 91U TRYATVRINGUFIDYNTUNAIY LINF 818 AU TEAUNISANY NENNARABY

WAENGNAIUAY
v (ndunaass n =15) (nguAuAxN n =15)
Jayadruynna . . . .
VTUIU FRGH VTUIU FREGH
e %8 5 333 4 26.7
VAN 10 66.7 11 73.3
1y \ade 66.93 U (SD = 3.327) 66.40 U (SD = 3.180)
A0UN N Tdn 0 0 1 6.7
dusd 11 733 9 60.0
wie 4 26.7 5 33.3
sedumsinel  ndSyaned 14 933 12 80.0
USeuas 0 0 2 13.3
UTeyyin 1 6.7 1 6.7
Usgugyen 0 0 0 0
sATUNITNAADY Sogmilasauszneu (two-factors experimental

Midensaidunsideimnans vns
WelnglduuuununsITenaass wuuAnwIngy
e InNoU-NaIN1INAABY (pretest — posttest
control group design) WALADIFIUILNBULUY

with repeated measures on one factor)'® lag

wianquiegraldu 2 nqu As nqunaaes uaz

[

nauAuAN wazdnanuivaeuRauaIunis

LAz IRFuNUSIUI T UL NRUNITNAADY T8
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dugan1sneaed 5 a1 wazszesRnnIuNaNIs
naaswalldn 4 dUani

nsAATIEideya

1. WATNUOYAEIUUAAD AILNITULINU
mnud uaziouay

2. AmasnAedY () wazdudouuy
1171351U (standard Deviation, SD) ¥83AZLUU
anugndedufanssuiliinuseiiunmdvny
UfoReuluiunisueuiulasifduius svoy
NOUNITNAADY TLULNAINITNAGDY UAYIEY
ANNLHA

3. NAADUANUKANGIIVBIAZHUUAIY
sz fuRenuluiunsuesiunasiRduius
luszeenouNITNARes T8UENAINITNAGDY kay
seggfnnuna MelundulnenagaunIswanuas
Un@ceads Shapiro-Wilk wuin nsaniasung
14 paired t-test nsginunIsuanuasldun@lvana
Mann Whitney-U test

4. NAADUAIIULANFIIVBIATLUUAIY
Pz foReuluiunsuesiuaziRduius
FENINNGUNARBILATNAUAIUAN INNUIIHNT
waNkIUNALENINAFRUANNLANFIWTELUSEY
\WisuAadsveanguiies s 2 nguilidudaszain
fiu (independent t-test) NFEINUNITUANULAILY]
Un@lgataly Wilcoxon signed rank-test

5. NAADUAIIULANAIIVBIATLUUAIY
T1vuzUfURMUA U TUR L uLa T TRAUNUS
seriangy elinisiiasieianundsusiuwuy
SorUszinmmilsiusserianguuasnilaauns

1 AL NUAINULANFNITENING

aelungy
AlaRgAzuuANTIvMsUURuluAuNIS
weukaslifduius nn1sians 3 sees lu

JLYTADUNITNAADY i%ﬂ%ﬁu@ﬂﬂ’]ﬁ%ﬂa@\‘i e e

JEYLANMIUNG FI8ITNAABUTIUALUY Least
Significant Difference (LSD)

238555u1UN15398

nsAneATedlarunsEUIunsUTes
I1NAMENTIUNITTUTRIRTEETIUNTIVE TN BE
VRIAMLUNNYANARNT UNIINYIFEYTN a9
004/2561

NAN1529Y

1. nwairresnguiiegalidedl faseny
NANNAARITILI 15 AL LDUNARGIINTwe
¥y 9giady 66.93 U Tanuansauazdnlng
Anwogluszdumninines uazdgsenyng
AUANAILIY 15 A Wumanganndinaee
9191080 66.40 U anunmansa uazaulg
ﬁﬂmagﬂuszﬁuﬁﬂﬂdwémmm’% (37971 2)

2. fgsengilasulusunsailnanudwas
UfURNuiunsusaiukazinduius wazlyle
Sumsinlusunsu lusseznaunisnaaes dazuuu
Y0IANLTNaAY agluszaulndifesiu (x = 4.62,
SD = 2.00 lungumnaes uag X = 4.53, SD = 1.85
Tunduauas) lusvezAugansvaaomutn nau
nanosfintadsvesazuuunnusinty Turued
pdsfl 2 vasnguAIUAY (X = 4.58, SD = 1.69) A1
AvvesazuuunueglussAuInd A Tuadsd
1 (x = 4.53, SD = 1.85) uazluszezfnmunanis
VAR WU NGuvAaRsdiAinfevesAzIULATILT
ogflusziulndiAnstussariuganisnaans (x =
6.02, SD = 2.56 TuSzeeRnmIUNE kay X = 6.06,
SD = 1.90 luszezAuganIsvaned) daunduniuau
firnadsvasnzuuunudiluadsd 3 (x = 4.38,
SD = 2.00) agiuizﬁ’ulﬂélﬁmﬁ’m%’jaﬁ 2 (x = 4.58,
SD = 1.69) (M54 3)
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M15197 3 Anadsuazd UL TgLULIINTFIUTBIALUUNAIINTININAINTINAUNINTVBIEEIR YT

loUN1INARDY T¥ELAUAANTITNARBY LarTrarAnnuNalungunnaeILazNaNAIUAY

ngal J2uY ﬁ’i"lqﬂ G X SD S2AU
NGUNARLY NOUNITNARDY 1.28 8.23 4.62 2.00 Urunag
guqmmimaaa 3.36 9.72 6.06 1.90 Uunans
syeghnnuNg 4 dUan 2.33 10.25 6.02 2.56 Junang
NGNAIUAN afadt 1 1.75 8.12 4.53 1.85 Uunang
ﬂ%ﬂ‘ﬁl 2 1.93 8.18 4.58 1.69 Junang
ﬂ%’;ﬁ‘]‘ 3 1.91 7.98 4.38 2.00 Junang

3. HANIINAABUNITHINLIRUULATUNG
NNITIATIEIBEDA Shapiro-Wilk Test Wy
Lifdeddyn1eada vuneaudn Jeyanzuuy
wasaudvarUfiRnusunsuesiiunas
ﬂﬁﬁ’amaqﬂqamqﬁaﬂfjumaaﬂLLazﬂa;mmUQmﬁ
NsuaANUAIMUULATUNG

HAN1TNAHBUANNUANAIIVBIAZUUY
AuIIvasUjURuaunITHe LAz
duWus sEndningunaassuazngualuay lng
TAanRn1snagauauLAndeIaIUTEUTEY
ARRgveINguieg1e 2 nguiidudasyandu

4. fasenglungunaasaiaziuuninui
YauzUURMUAuNIsHaLiukasIR&uTuSTY
svugAuannImaaesgenindasenyluseznou

]

nsnnaodedsiltdAIseian .01 (115199 4)

A131991 4 HaNT5UTEULTEUANRAUAZILULYDINITININTTUANUINTVRIN 9918 T8 88NBUNT

nAaRIAzSEErAuanNITIaaaslunguvaae (ttest)

AZHUUVDINTITVNININTIUAUNINT

faun1snnass (N=15) ??uqmmsmam (N=15) daf t p-value
X SD X SD
4.62 2.00 6.06 1.90 14 -04.866** <.001
o <.01

[

5. fgvenglungunaaedinziunanuinvas Ui uinuiunsuesanulasinduiuslussesdu

gan1svaasaenIggseglungunIuaueselily

[ a

AAYNSERRN.05 (113199 5)

A19199 5 Han15iUTeUNBUAIRAYYRIAZIUUNITYINAINTTUANNINTVBINE901Y TresAUan

NINARBITENINNGUNARBIUALNAUAIUAY (t-test)

nay X SD df t p-value
NANNARLA 6.06 1.90
. 28 2.253% .016
NauAIUAY 4.58 1.69

<05
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[

6. HavenglungunaassiinzuuuanudvasyiRnuiiunsusaiuuasifduiusliussey

o w a

AnnunagenIKaenglungumuanegiitd Ay eatiAnseRu.05 (15199 6)

A15199 6 WAN1TUTHULTNYUANRAEYDIATLUUNITINAINTTUANNINTVOINEIRE T2 UEANRIUNG
NSNARBITENINNGNNARRILALNAUAIUAY (t-test)

ngu X SD df t p-value
NENNARLY 6.02 2.56
NENAIUAY 4.38 2.00 28 1.945% 031
< 0.5

a va £d =3

7. dasoglundunaasnazigeenglunguaiuauiiaziuuaudvas U URanumunisuesn

o w a

wsluszesduganisnnassliunnaeiulusseginnunasgadidedAyn19ada (15199 7)

o

o

LAzIGREUN

(%
a

A131991 7 Wan15UTEUIBUANRAEAZLUNYRINITVINNINTTUANLINTUDILEIDY TeuzAuannis

q

VAaRLaLIEEEANMIUNAN1TVAaRIlUNGNNAABY (t-test)

AZLUUVAINTISINNINTTHAUNIAS

v

nau dugansnaass (N=15) AANIUKNAN1INABBY (N=15) df t p-value
X SD X SD
NAADY 6.06 1.90 6.02 2.56 14 123 .904
AIUAL 4.58 1.69 4.38 2.00 14 1.324 207

HANITNAFOUANLANAIVDIAZULL  SudAn9adaTissiu 01 wassenineszezna
AUz UR UG UNIsHBwRULaZliR  Msveaes 3 Szpzna) unnAsiusgditudfty
Fuius szuanangu Tasldnisitasziiaaiy msaddfisedu 01 dufe Bnsveassuazszes
wUsUsrunvuingUssanvileiaudssendng NANAINATINAUR DAL UUANINVUE U TR
nguuazwiefnusnelungy AunsUeRiukazRdNILS drunzwuuAu

8. NANNTIATITVANNLYTUTINIBIAT  91nAansTuaNIRsYesgIenglungunansdile
\dgazuuuANUTIIINAINTTIANLNT 32i1E SulUsunsuuaznguAUAN uanFnsiupgasladl

Y

VPRBINUTELIAININAGEY WUl JUHFuAUS  dud

[

AYNNEDH (115797 8)

SENINIBNITNABBILALITYZLIAINITNAADIDYN
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A1597 8 HANITIATITUANULUTUTIUVDIANRAYALLUUAIINTIANAINTTUAULINT TENINIBNT

NAADIAUTZLZNAINITNAADY

waIANURUIUTIUY df Ss MS F p-value
FENIIYAAA 29 344.824
/N1TVAaLY 1 25.706 25.706 2.255 0.15

HaTINmasEeInelungy

28 319.117 11.397

meluyana 60 43.603

ITYLNAINITNAADY 2 9.483 4.741 11.346** 0.00
ITYZIAINITNAADY X IDNITNAADY 2 10.718 5.359 12.823** 0.00
JELIANTNARDY x NaTIiasaenslungu 56 23402 0.417

Total 89 388.427

**p < .01

9. nan1siUTouLiisuAladsAzLuY
AUTNIIINNINTTUAUNINTTENINTEYLLIAINASG
naaosluggeongnaunaassiilaulusunsunis
Anenuduaznguaiuay wuin AadBnzLLY
ANUTININAINITUAULATVRILGIBIYNFUNAGDS
Tuszey neumsvnges sxoyAuanMIvnaes Loy
sverRnmuKawANeNITuaEn A dnymnaaan 7
53U 01 fannsefl 7 uazidlenaaeusnog Tungy
nnae ngldis Least Significant Difference (LSD)

wud luszugduannisneasy LayseesAnmuna
IAzZUULIRRYEINTT T88ENaUNITNAGDY 0813l

aad

Weddgneadiinszeiu .05 diu lusverduannis
VnaetarsTEsAnauNg Llinnuwaneneiy fe
M151991 9 AIUANRRLAZLULAINTININAINTTY
AUNINTVRILGIDIYNANAIUAN TUTEEEADUNNT
NAADY SYULAUFANITNANGY UAYTEUSAARIUNG
U > 1 a o o U aa d‘
wansnefuegalifideddAgvneadin (115199 10)

o ' o

M3 9 HANIINAABUAIULANAINTENINTEEEIAINITNAR0IlUNGUEFIR1ENgUVAARINLATY

lUsunsurnAuduaznguaAIuAY

9 9

WaIAULUTUIIU df Ss MS F p-value
NAUNAADY
FEMINYAAA 14 178.352
FLYLLIAINITNARD 2 19.895 9.947 13.722%* 0.000
ANAALAG DY 28 20.297 0.724
374 a4 218.545
NAUAUAN
FEMINNYAAA 14 140.764
FLYLLIAINITNARD 2 0.305 0.152 1.378 0.250
AINAALAG DY 28 3.104 0.110
39U 44 144.175

**p < .01



40

YINYEns U o atiuil b nsngiau - U beol

=] = = & ] 9 ] A Yo = ° '
A13199 10 wansdSeuilsuduseduesigiorgngunaassdilasulusunsalineud lussezeunis

NAaBY 3883’3H?j®ﬂ’]5%®ﬁ@\‘1 LAYILULAAMIUNE

v

B 52YSNBUNITNANDY 5LELAUEANIINAABY STULANNINNG
2821281 X
4.62 6.06 6.02
SYYLADUNITNAADI 4.62 - 1.43%* 1.39%*
SYUTAUAANITNARDS 6.06 - 0.04
SLULANNIUNE 6.02 -
5 < 01

10. namsiUSsuIisuALaABATULLAY
$luszoznountmmanes sraruganismaaes
warIEEEAnaUNa NUdl luszeznaunITmaaes
AAzuuuRABANLIve 9T ungunnans
waENgUAIUAN wansingiued1eladidedAgynig
GAl damzazguejmmsmam UAYITUAARIUNG

AAzLULRREANNTIVRE g TuNduMnaes
wazNaNAIUAY LanssiuegliladiAgnisada

[ o

N5gAU .05 UMD LUTLATUNAIUIAMUTIVEUY
UfTRNUIMUNINBAuasTRduNUS denalvia
ATLULANNTITRIKEIREluNGUNAAR gL

1 1 dl
AINIUUIUNIINGNAIVAL (11971991 11)

A157197 11 W InaesluszeznaunIIAaes i%ﬁlzauﬁiﬂﬂ’]iﬂﬂﬁ@ﬂ LAZIZHZANMIUNANITNAADY

WaIAMULUTUTIU Df Ss MS F p-value
FLYLLIAMNBUNITNAADY
FENINNGY 1 0.070
nuluszezaInIsneass 84 342.519 4.077 0.017 0.896
ix&lxéﬂ%‘jﬂﬂ'ﬁ%ﬂaaﬂ
FEMINGY 1 16.428
nuluszeznaInNITvnaes 84 342.519 4.077 4.028* 0.047
FLULAANIUND
FENINGY 1 19.92675
meluszeznainIsveany 84 342.519 4.077 4.886* 0.029
*n <.05
39750] fifodfynneadiiil .05 (t = 2.253, p = .016)

gvenglunguynasaiinzuuuanuvae
UfReuarunsuesniukasiidduiusluszes
guemmwmamqm’iwgqqmsﬂ,uiwzﬂ'aums
npaeegduddmneadan 01 (t = -4.866,
p = <.001) (A5 4 ,9 uaz 10) WAzgsNI

N1INAADUATIN 2 VOIHEIB1ENGUAIUANBE Y

'
k%4

(M15799 5 Uag 11) naAe Haeenenlasulusinsy
=2 o a wa = o a wa

HNAMLAAUZ U UAITULIAINIVAIZ U UGN
nineulasulusunsy wargenindasegnlilasy
LUsunsu FegenrasnunanisAny Borella E.°
NANwINAVDINITHNAUTIVEUJURIUA 1Y

v W

nsuesiukarinduiusludaeigneusu (eng
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65 - 75 U) uariaonemouany (a1g 76 - 84
) wud nquiigeengita 2 nquiildsuTusunsud
NAIUINI5AUUTEANSAINTDIAUT VUL U TR
Nuganneulasulusunst (p = < .01) Wuifie?
fun1sfnuIves Zinke K.'® 3aan1siinanud
vaurUfURNuLaznsateleuludasengnudn §
geenglunguveassanunsavifanssulaaningy
upuegeiteddny Tu 3 fuvesarusune
UHURNMUY fe (1) Munsuesiulazifduiug (2)
funwayMslaBu wag (3) funsiienleauas
UIMIIANITUeYa (p = .06, p = .004, p = <.001)
uenNidiaenadosiu Pilar T.° fidnwides ns
AnAudivuzUjURaudun1sueiuwas s
duiud wagaudufetumanisalieialeny
Tugigaeny wud fgeengildunstindiiaunnis
TuprudnvusufuRnuaAunIsuawiuLazla
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Clinical risk factors of variceal or non-variceal upper gastrointestinal bleeding

Smith Kerdsin (M.D.), Pimol Laohawee (Pharm.D.), Minchita Juthathippatai (B.ATM.)and

Waraporn dangsuwan (B.Sci.)

Somdejphraajaotaksinmaharaj Medical Education Center, Naresuan University, Phitsanulok,
Thailand

Abstract
Background Upper gastrointestinal bleeding (UGIB) is the most common gastroenterological
emergency and is correlated with a high mortality rate.
Objective To study the risk factors associated with variceal or non-variceal causes of upper
gastrointestinal bleeding.
Methodology This retrospective study (over a 1-year period) took place at the
Somdejphrajaotaksinmaharaj Hospital, and reviewed patients with a medical history of signs &
symptoms (as well as laboratory findings) consistant with UGIB.
Result Of the 171 patients presenting UGIB, 12.8% had variceal bleeding, while 87.2% presented
non-variceal bleeding. Factors associated with non-variceal bleeding included: alcohol
consumption, a history of variceal bleeding, hematemesis, NG lavages confirming bleeding,
hypotension (BP<90/60), cirrhosis, ascites, thrombocytopenia, high AST, ALT with total bilirubin
levels, as well as a low Albumin/globulin ratio. Factors associated with non variceal bleeding
included a history of NSAID and antiplatelet use.

Conclusion This study revealed a new factors associated with variceal bleeding: a low
Albumin/globulin ratio. This factors can be addressed by secondary hospitals. Therefore, patients
can receive their primary treatment before being referred to a specialized center, resulting in

an overall decrease in patient mortality rate.

Keywords Upper gastrointestinal bleeding (UGIB), Variceal bleeding, Non-variceal bleeding,

Rick factors
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dudanlUanaakazlulddudanlvanes

Variceal UGIB (N=22)

Non-variceal UGIB (N=149)

anwazuazUsEIANINISUINTNE . Y o Y p-value
AUU (5o8a2) AMUIU (58882)
LN 0.310*
- ¥y 17 (77.3) 99 (66.4)
- e 5(22.7) 50 (33.6)
918 0.037*
- Uowni1 60 U 14 (63.6) 57 (38.3)
- 60-79 1 8 (36.4) 71 (47.7)
- 80 Y Huly 0 21 (14.1)
Alcohol consumption 0.038*
- aidl 6 (27.3) 76 (51.0)
- 16 (72.7) 73 (49.0)
History of variceal UGIB < 0.001*
- laig 15 (68.2) 144 (96.6)
- 7 (31.8) 5(3.4)
History of non-variceal UGIB 0.910*
- aif] 18 (81.8) 124 (83.2)
Y 4(18.2) 25 (16.8)
Use of NSAIDs 0.015*
- aidl 17 (77.3) 74 (49.7)
- 4 5(22.7) 75 (50.3)
Use of Steroid 0.954*
- g 19 (86.4) 128 (85.9)
Y 3 (13.6) 21 (14.1)
Use of antiplatelet 0.047*
- g 21 (95.5) 115 (77.2)
- 4 1(4.5) 34 (22.8)
Use of anticoagulants 0.374%*
- laidl 22 (100) 142 (95.3)
- 4 0 (0) 7(4.7)
H. pylori infection 0.573**
- g 22 (100) 145 (97.3)
- 4 0 (0) 4(2.7)
History of ulcer 0.684*
- laid 20 (90.9) 131 (87.9)
- i 2(9.1) 18 (12.1)

*chi-square test, **fisher exact test
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nansAnwToyatiadeidesiueinis
wazensuans wuindadeidsfiduiusiunaas
\HEADBNNINAUDIMNTAIUAUIINALALFUT DA
TWanesunnnilalddudonlvinewnnangegng
fedAgnieadd laun o1nsendewduidon
(hematemesis) Spaay 81.8 (p = 0.015), N3

AIUANNTLNIZBINT HuaeaIun1eayn 1Ju
dondn Sovar 59.1 (p = 0.002) dAudulana
51 (BP<90/60 mmHe) $o8ae 31.8 (p = 0.038) 1l
AMEAULS (cirrhosis) Sz 72.7 (p < 0.001),
fhluresvios (ascites) Jovay 13.6 (p < 0.001)
(P15 2)

M13197 2 9IMswazenmsuandlugiieniinneifensenmaivemsdiudundudenlanas

wazlildudanlvanes

Variceal UGIB (N=22)

Non-variceal UGIB (N=149)

INTILLATDINITLLERAY ° ) ° o p—value*
MU (So8a2) U (So9a2)

Melena 0.626
- laidl 7(31.8) 40 (26.8)
Y 15 (68.2) 109 (73.2)

Hematochezia 0.294
- laifl 21 (95.5) 131 (87.9)
Y 1(4.5) 18 (12.1)

Hematemesis 0.015
- el 4(18.2) 68 (45.6)
- 18 (81.8) 81 (54.4)

Coffee-ground 0912
- aid] 14 (63.6) 93 (62.4)
Y 8 (36.4) 56 (37.6)

Red blood 0.002
- lafi 9 (40.9) 110 (73.8)
Y 13 (59.1) 39 (26.2)

Arterial hypotension 0.038
- laf 15 (68.2) 123 (82.6)
- 7(31.8) 26 (17.4)

Systolic Blood Pressure (mmHg) 0.051
- 100-109 4(18.2) 35 (23.5)
- 90-99 4(18.2) 17 (11.9)
- 188n31 90 7(31.8) 18 (12.1)

Tachycardia 0.865
- aid] 14 (63.6) 92 (61.7)
Y 8 (36.4) 57 (38.3)

Cirrhosis < 0.001
- aid] 6 (27.3) 140 (94.0)
Y 16 (72.7) 9 (6.0)

Ascites < 0.001
- aid] 19 (86.4) 148 (99.3)
Y 3 (13.6) 1(0.7)

Hepatic encephalopathy -
- aid] 22 (100) 149 (100)
Y 0 0

*chi-square test



51
BJM Vol.6 No.2 July - December 2019

wamiﬁﬂmﬂa%’aLﬁmé’mmamaﬁamﬁﬁa unit/l) $owaz 88.9 (p < 0.001), elevated ALT
113 wulindesedseiduiussunidensen (> 42 unit/l) Sevay 36.8 (p = 0.02), elevated
MaAuoIMTAINAUINEUdoAlUIWeY 1A total bilirubin (> 1.2 mg/dl) $esay 58.8 (p <
naululyidudenlvmesegaiidedidgynieadd  0.001), low albumin/slobulin (< 1) $away 72.2
Tun AMzindadendn (< 150,000 cell/mm3) (p < 0.001) (915199 4)
Sowaz 72.7 (p < 0.001), elevated AST (> 37

M19197 3 AINANVBINIIATIINIBIUURNMSTudUenlinziEenssnmafiueImsaIuAuaIn
dudanlUaneaazlulddudonlanes

Variable Patient (n=171) =B p-value
Variceal (n=22)  Non - variceal (n=149)

Hemoglobin (g/dl) 8.40+2.81 7.97+1.70 8.47+2.94 0.450%
Hematocrit (%) 25.34+8.13 23.78+4.90 25.57+8.50 0.337*
Platelet (cells/mm?) 218,545+108,030 116,090+38,018 234,307.69+106,716 < 0.001*
INR 0.94 (0.84; 1.08) 1.07 (0.99; 1.30) 0.92 (0.83; 1.04) < 0.001**
Prothrombin time (sec) 12.2 (11; 14.1) 13.95 (12.9; 16.68) 12 (10.9; 13.5) < 0.001**
BUN (mg/dl) 35.00 (20.6; 52.05)  30.60 (22.9; 35.4) 36.40 (20.50; 54.65) 0.185**
Creatinine (mg/dl) 1.03 (0.83; 1.45) 1.105 (0.81; 1.28) 1.03 (0.83; 1.48) 0.690**
AST (U/0) 24 (16.6; 50) 50 (38.8; 123) 22 (16; 41.33) < 0.001**
ALT (UN) 18.1 (11.65; 31.8) 35(26.4;51.9) 17.9 (11; 28) < 0.001**
TB (mg/dl) 0.46 (0.26; 1.17) 1.75 (0.55; 3.54) 0.41 (0.25; 0.90) < 0.001**
ALP (UN) 75 (53; 99) 112 (73; 171) 71.5(51; 94.25) 0.003**
Albumin/globulin ratio 1.13 (+0.36) 0.84+0.27 1.18+0.34 < 0.001*

median (25;75 percentile)
*t - student test, **Mann - Whitney test. UGIB: Upper gastrointestinal bleeding
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M137991 4 HaN1IRTIINBIUGURNT

o Variceal UGIB Non-variceal UGIB
NANTIATINNNBIUHUANTT . Y . Y p-value
MU (F99a2) MU (F998%)

Hemoglobin for male
>12.5 meg/dL 0(0) 10 (10.6) 0.351%*
< 12.5 mg/dL 17 (100) 84 (89.4)

Hemoglobin for female
> 11.5 mg/dL 0 (0) 7(14.3) 0.970**
< 11.5 mg/dL 5(100) 42 (85.7)

Platelet
> 150,000 cells/mm’ 6 (27.3) 111 (77.6) < 0.001*
< 150,000 cells/mm’ 16 (72.7) 32 (22.4)

INR
>1.2 6 (33.3) 21 (17.2) 0.106*
<12 12 (66.7) 101 (82.8)

Prothrombin time
>16 Sec 5(27.8) 16 (13.1) 0.104*
<16 Sec 13 (72.2) 106 (86.9)

BUN
< 50 mg/dl 19 (90.5) 97 (71.3) 0.063*
> 50 meg/dl 2(9.5) 39 (28.7)

Creatinine
< 1.2 mg/dl 11 (50) 76 (55.5) 0.632*
> 1.2 mg/dl 11 (50) 61 (44.5)

AST
< 37 Unit/l 2(11.1) 87 (71.3) < 0.001*
> 37 Unit/l 16 (88.9) 35(28.7)

ALT
< 42 Unit/l 12 (63.2) 103 (85.1) 0.02*
> 42 Unit/l 7(36.8) 18 (14.9)

Total bilirubin
< 1.2 mg/dl 7(41.2) 95 (81.9) < 0.001*
> 1.2 mg/dl 10 (58.8) 21(18.1)
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d' 1 4 a wva
A13199 4 (A19) NANIIATIINNUDIUUANTS

Variceal UGIB

Non-variceal UGIB

NaN1IATANeRIUURNT . 3 . ., p-value
MU (F0882) U (F99aY)
ALP
< 306 unit/l 17 (89.5) 119 (97.5) 0.077*
> 306 unit/l 2 (10.5) 3(2.5)
albumin/globulin ratio
> 1 5(27.8) 84 (75) < 0.001*
<1 13 (72.2) 28 (25)

* chi - square test, ** fisher’s exact test
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Effect of glomerular filtration rate at peritoneal dialysis initiation on clinical

outcomes in Burapha Hospital

Raweewan Witoon'(M.D.), Somchai Yongsiri'(M.D.), Anocha Wanitchanont*(M.D.) and
Pechngam Chaiwanit'(M.D.)

1Depar’cmen‘t of internal medicine, Faculty of medicine, Burapha University, Chonburi,
Thailand

2Depar’cmen’t of internal medicine, Chonburi Hospital, Chonburi, Thailand

Abstract

Introduction The optimal time for peritoneal dialysis (PD) initiation remains controversial.
Objective To assess the correlation between eGFR at PD initiation and clinical outcomes.
The primary outcome was patient’s survival and the secondary outcomes were PD-related
complications and hospitalization.

Methods The patients who undergoing peritoneal dialysis in 2013-2017 were enrolled in this
retrospective study. Demographics, baseline laboratories, PD data and adequacy were collected
from the medical records. Patients were categorized into four groups < 3, 3-5.9, 6-9.9 and >10
ml/min/1.73 m?as per eGFR at the initiation of PD for assessing the association with the clinical
outcomes.

Results 176 patients were included in this study. Female prevalence was 61.4%. Mean eGFR at
PD initiation was 5.35+2.60 ml/min/1.73m?, residual urine volume 736.53+502.5 ml/day, dialysis
vintage 26.32+19.42 months. Death occurred in 76 patients. The survival outcome was not
significantly different in any level of GFR at initiation (95% Cl: 0.88-1.50; p=0.318). The peritonitis
rate and hospitalization were also similar (p=0.801, p=0.674 respectively).

Conclusion The late initiation of peritoneal dialysis showed comparable survival outcome

with the early initiation group, and did not increase the rate of peritonitis and hospitalization.
Keywords peritoneal dialysis, slomerular filtration rate, survival rate, peritonitis
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nsthdanaunuluiaelaneFesiszergaiie
Tudna. 2555 Tnsuthdanaunuladlondns

n1snsesadle < 6 adansdeuiisie 1.73 91319
=) a aa ! a
AT Y130 > 6 TadansrowTise 1.73 A1319LUAT
] v A Y  aa & o
Jwiulinnzwsndauniinlnensanlsalaiess
ndoyanisAnwiludagiudalisinig
AnwFesszegnamunzandmsunisiuaale
mMevesiadlulszrinsing uasuintoyanisisy
anslametewiadludieniidnsnisnsesvedls
#i1u1N (extremely low glomerular filtration rate)
luwddnsnssondin nsusulsameIuia A
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2 v & DX |

WuteyanugugUqe ne 81y 15AS
seezaanels auvgvesnisiinlaiieg Al
PnIIN1INTRITedlaiiaunsaelan1steio
(estimated glomerular filtration; eGFR by CKD-
EPI equation) AALNENWEYDINITANYDINDY Ha
N19952aN19 U TRANIT sreeuduaidiuiu
Fouay waz A1Lady @ulenuuuInggIu (mean

@ £ U 3 aa a aa a
+ SD) lNudayanaansn1enatinn1sidedin n15hn
Worautawiad n1suaulsmeIuIany ICD 10
MANUFUNUSTENI98RTINTTRATINVRIL U
HRTINTUBULTINEIUIALAZNTAANIZUNINY DY
NMITANTOIWBY AUAIBRTINTNTDITONLALID
Bunmsanslanistesvies Ingld Chi-square AMvun

o w a

ANsHted Ay anane p < 0.05

NANIIANYN
FU2sMg152un1537e15ame 000
T Inedeyswiud eyadausn.m.2556-2560
w176 518 gUrednlvadunanda (Soe
ay 61.4) 0191288 61.01 + 13.04 T aungued
nafalaedusu 1 Aeanlsaiuimiu (Govay
60.2) sesRsnARANAUlaings (Soeay 21.6)
waglinsanvg Govay 14.8) puddiu Fudns
TamwesieaileAdnsinisnsesvatlninde 5.35
+ 2.6 Nadansdouiide 1.73 ms1uuns §Uae
dilngSudndlavnsesisadesnsinisnses

vaslpogluyis 3-5.9 Gaddnsneuniise 1.73
A1919ns USunatlaanisaandonauaisteyia
736.53 + 502.58 {addnsnoiu sresiallunig
&adaavioq 26.32 + 19.42 ey deyafiugiuvas

¥

139UNTIVERALHANITNTIINBIURURANS

e
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WUFIU (1191991 1)
Aatdna1elanisresiaslsanenung
wﬁwmé’wﬁwwé«ﬂmmammﬁmwdumi
a190svaslagldAn weekly Kt/V urea > 1.7
FUaeTdTamnsidesianmnufisanelunig
vingBosinsodatiiads (total weekly Ki/V)
2.42 + 0.82 AIN15VIRASLENTURDAUATIN
(total weekly creatinine clearance) \de 78.21
+ 36.42 AnTRRAUAIADAITINUAT LazdlUIua
n13dnth (ultrafiltration) vade 701.94 + 985.91
finddnssietu (n3n9fi 2)
nn1sAudeyaieusidouunsiay
W.A 2556-5U31AN W.A.2560 AFUId19laNg
Y9910 035NNV ING IR YTHLEL YT
Widu 76 519 Wasuannsanslanisadly
Junsrlendeadeaiadladion 19 518 wuini
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o v & Y oy ao o
M99 1 sU@ﬂ,lﬂaWUﬁ']um@ﬂﬁdLGU'ﬁ'JﬂJﬂ']ﬁ'J‘UEJ‘U']U'JU 176 518

fauds

v
UdUA
Y

91¢ (Mean = SD)
LA

N

VY

61.01 + 13.04

108 (61.4%)
68 (38.6%)

ansINsnseevaslaliasudnslanisesios(@ladansrauiiise 1.73 A1519uAs) (Mean + SD)  5.35 + 2.6

<3

3-59

6-9.9

>=10
Usunaudaanis (liaganssedu) (Mean + SD)
Tspamnvadining

Diabetic kidney disease

Hypertension

Unknown

Interstitial nephritis

Chronic glomerulonephritis

Obstructive nephropathy
15A32U

Hypertension

Diabetes

Coronary artery disease

Gout

Malignancy

COPD/asthma

HIV
sraznalunIsaneYaeviag (Hiaw) (Mean + SD)
N13M993AN9BUJUANTS (Mean = SD)

Blood urea nitrogen (mg/dL)

Creatinine (mg/dL)

Serum sodium (mmol/L)

Serum potassium (mmol/L)

Serum bicarbonate (mmol/L)

Serum calcium (mg/dL)

Serum phosphorous (mg/dL)

Serum albumin (g/dL)

Hematocrit (%)

Serum ferritin (ng/dL)

Parathyroid hormone (pg/dL)

34 (19.3%)
80 (45.5%)
50 (28.4%)
12 (6.8%)

736.53 + 502.58

106 (60.2%)
38 (21.6%)
26 (14.8%)
3(1.7%)
2(1.1%)
1 (0.6%)

129 (73.3%)
106 (60.2%)
13 (7.4%)
11 (6.3%)

2 (1.1%)

2 (1.1%)

2 (1.1%)
26.32 +19.42

64.84 + 34.06
9.09 +3.82
138.92 + 4.71
4.2 +199
25.68 £ 5.44
93+1.29
472 +1.74
3.62 +0.62
2897 + 491
547.53 + 585.27
349.04 + 374.69
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1%

AI5199 2 LARIANAMULNEIND MUNSVINVD LA WAL UINIITAENIY N1TANTBINDILALAITIY

AMALNEINB lUN1TAN9TB DS Mean + SD
Weekly Kt/V
Weekly Kt/V renal 0.62 £ 0.85
Weekly Kt/V PD 1.79 £ 0.40
Total Weekly Kt/V 2.42 + 0.82
Weekly creatinine clearance; CCr (AnsAadun1iinan15191uns)
Weekly CCr renal 28.54 + 31.13
Weekly CCr PD 47.83 + 9.62
Total weekly CCr 78.21 + 36.42
Ultrafiltration at baseline (iaganssaiu) 701.94 + 985.91

CCr, Creatinine clearance; PD, Peritoneal dialysis

ANTINITTOATIN

1.00
L

0.75
L

Median time 3.37 (95%Cl: 2.92-5.02) years

oS
0.50
L

0.25
L

0.00
L

Time (years)

Number at risk
176 127 83 52 22 12 5 3 0 0 0

OS, Overall survival

JUN 1 wanadnsinissendinvesUisalametosiodlsaneg1unauming deysn,

1.00
Il

w
~ 4
IS
03 p-value=0.762
Os
© ST
N4 |
o
1
8 i |
S T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10
Number at risk Time (years)

GFR=<3 34 22 17 7 6 3 1 0 0 0 0
GFR=3-5980 59 40 27 12 7 3 2 0 0 0
GFR=6-99 50 35 18 12 4 2 1 1 0 0 0
GFR=>=10 12 11 8 6 0 0 0 0 0 0 0

————— GFR =<3 GFR=3-5.9
————— GFR =6-9.9 GFR =>=10

OS, Overall survival; GFR, Glomerular filtration rate

E‘U‘VI 2 LLﬁﬂﬂ’eJGlﬁ’]ﬂ’]ﬁi@ﬂsﬁ’mmaﬂNU’JEJ@’NIGW]’N%’ENV]’EN IﬂEJLL‘UQN‘U’JEJL‘U‘u a4 ﬂﬁiﬂ@]’]&lﬂ’]’e}ﬁ]i’m’]i
ﬂiEJ\TSUENbLGILiJEJLi@Jﬁ’]\ﬂGW]’N%ENV]@Q A GFR < 3, GFR 3-5. 9 GFR 6-9.9 W@y GFR > 10 mV/

min/1.73 m?
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d' 1 FZl [~1 1 [y %
WolUIHU8Ldu 4 NaNAINTEAUDANTY
nsnsesvadlaiiaisudslanisiesviandu GFR
< 3, GFR 3-5.9, GFR 6-9.9 way GFR > 10 mV/
min/1.73 m? NuUINn1sisuaelaniaewiadtn A
AORIININTBUIlALIBISUAI NI DIN D
1 a aa 1 a0 b2 a
N1 3 fadansdownfisel. 73 ms1auns JUqed
g N9 deTInllunneA1991nN1sA9ISNANe IS
N1 I lUNUANULANAIIUBITNTINTIONTIN LU
Arewsaznguegeliteddgyvneais p = 0.762
(5UN 2)

miam‘ﬁalﬁawﬁmﬁaﬁ (peritoneal dialysis-
related peritonitis) Lazn15uaulsaneIua

103alIINY VAN INYITYTH AN
peritoneal dialysis-related peritonitis $34
148 ﬂ%’jﬂ WUL%@L?;JH Gram positive 37 ﬂ%ﬁ, Gram
negative 46 ﬂ%’jﬂ, L%yaiﬂ 4 ﬂ%’jﬂ, No growth 58 ﬂ%ﬂ
waglinsrudeya 3 adq

= & a & A |
M99 3 LLﬁﬂQL‘U@ﬂ@IﬁﬂﬂJ@\‘]ﬂ"ﬁ@@L“UEJLEJE]U‘GU@Q

voslugiae
WWoriolsn $waunde (n)
Gram positive 37
- S.aureus MSSA 11
- S.aureus MRSA 5
- Staph Coagulase neg 7
- Streptococcus spp. 7
- Enterococcus spp. 1
- Other Gram positive 6
Gram negative 46
- E.coli 15
- E.coli ESBL 5
- Klebsiella spp. 8
- Pseudomonas spp. 3
- Acinetobacter baumannii 2
- Shigella 1
- Salmonella 1
- Acinetobacter Iwoffii 2
- Other Gram negative 9
Culture negative 58
Fungus 4

M19197 4 wanansinlieldeutesiewarnisuaulsmetuialaewiatielu 4 nguauAIsne
n13n3e3vadlaiiug1u (baseline GFR) fio GFR < 3, GFR 3-5.9, GFR 6-9.9 &y GFR > 10

ml/min/1.73 m?

aMn51N15n509veslaliaizuaelan1tagiiag

(fiadansfauniinal.73 A1519LUAST)

<3 3-5.9 6-9.9 >=10 p-value
msfndedeydesios (rf)  19(55.9%)  37(463%) 26 (52%) 6 (50%) 0.801
nsuaulsIneIuIa (ﬂ%ﬂ) 27 (79.4%) 56 (70%) 34 (68%) 8 (66.7%) 0.674

waé’wa‘ﬁ'aamsamL%@Lﬁaqﬁu’awg’aa
waznsuoulsaneruravesyUaeiidisunig
Wedwu 176 519 TaguuaUignu1dns
nsnsesvedlmioBuddlanisresios wuii
fhea 4 nauildnsnsiaiderdeydesvioauas
nsusulsang uIaliuanasiusg1sltedAey
N980A p = 0.801 kay p = 0.674 MUAIANY ot

ANANTIN 4 LanlAAUIINITISUA 19099 4
Srwsedliinadednsnsfindeideytaio

Va v a [

LAEENIINITUBULTINGIUIA AMEAITEIATIZH

Payaiiufulaedumadeninasednsinissen
PinvosgUle (M99 5) wud diveedadenu
91ewituning JUleniiengunddnsinissen

o w

%3mﬁ§1ﬂdwasmﬁﬁamﬂfg (95% Cl :1.02-1.07;
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p<0.001) @uA19nIIN1InTeaslalialindns  p = 0.32) Wuhwanuiutadeamulsasi Usune
lamevewipaiuldnuinenuduiusiudnsnis  Jaanizvesthe anuileansveinsasgesio
sonTInee it AyN9aiaA (95% C1:0.88-1.5;  Uaznan13ns1an U UanN15#199

1w a

A1319% 5 AnwUadeniinasiednsnsidedinvewUielsameuaur I aeysHT 91U 176 578

Univariate
Uady Crude HR (95%Cl.) p-value
21 1.05 (1.02, 1.07) <0.001*
LNAEY 1.44 (0.89, 2.33) 0.133
GFR baseline 1.15(0.88, 1.50) 0.318
<3 Reference 1
3-5.9 1.1 (0.57, 2.13) 0.768
6-9.9 1.38 (0.68, 2.8) 0.371
>10 1.37 (0.53, 3.5) 0.514
Body mass index 0.98 (0.93, 1.04) 0.539
Residual urine 1(0, 1) 0.209
Ultrafiltration (baseline) 1(0, 1) 0.831
Kt/V urine 0.74 (0.49, 1.12) 0.154
Kt/V PD 1.43 (0.69, 2.96) 0.337
Kt/V total 0.75 (0.5, 1.13) 0.168
CCr renal 0.99 (0.98, 1) 0.161
CCr PD 1.03 (1, 1.06) 0.073
Total CCr 0.99(0.98, 1) 0.184
lsaTau
Diabetes 1.01 (0.64, 1.59) 0.98
Hypertension 1.07 (0.63, 1.8) 0.804
Coronary artery disease 1.11(0.51, 2.42) 0.798
Gout 0.69 (0.28, 1.73) 0.432
Malignancy 1.02 (0.14, 7.35) 0.985
COPD/asthma 0.05(0, 1) 0.745
HIV 0.05 (0, 48.25) 0.388
Hematocrit 0.98 (0.94, 1.03) 0.5
Ferritin 1(0, 1) 0.319
Parathyroid hormone 1(0, 1) 0.617
Albumin 0.86 (0.59, 1.25) 0.42
Glucose 1(1,1.01) 0.096
nsfindiideydestios 1.07 (0.68, 1.68) 0.783
ﬂ’]i‘ua‘LlIﬁﬂWEﬂ‘U’]a 1.11 (0.6, 2.05) 0.733

GFR, Glomerular filtration rate; CCr, Creatinine clearance; PD, Peritoneal dialysis
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(% Aa Yo 10 ! v Y
AunzlavuInsnavessUae’ wWuaeiunis
Anw1ved Tang uazaAny NAnwIwuulUT19mi
TugUae 233 518 ANUsEmAgoINd wuIINIsisy
1% A v a N A A o a8 aa
andladlegtheinnngegSidlomudnsnisdedin
7 1 U ndainn1un1ssnewagiudnsinisnis
S Ao 9 = d o Y
Feddnanlsanilawaznasnideniileisuiu
oA < ! ' A v o W aal]
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Uofv8s late initiation of peritoneal dialysis
(GFR< 6 mU/min) MdluAudnsinisegsenuas
nsueulsameuavewiie” egnlsnddalifide
ayuntay WesnnsAnwluedndslitednie
lusasnsAnidensUie IuIuUssyInsg seesnan
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m?) uay nau late initiation (GFR 5-7 ml/
min/1.73 m?) HaMIAn¥nUNEnIINsideTinly
AUrengw early initiation wae late initiation il
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min/1.73 m2 wudlifianuuana1aiuredn
madedinsulufthefaungy uiilefnse
used TulusnvesnisfinwdUlengu early
initiation I8M3INTFLTIAUINNTIDN 2 NUBENS
HlpdAyneana’

uiieyaluszarndsagnuinduunliuiing
aslangesipasnietiasiinaansimudnginis
ogsonvesiUagliinety widadufifnaiinig
adlansdesionsiavdmadereUislundves
fisinsiAn catheter-related complication, PD-
related complications TauH4A1TUBULTINEIUE
funntiu Oh Kook-Hwan uazaae l¢dnwnaain
N1 early initiation of peritoneal dialysis Wu27
TifimnuupnatafutaEessnsnsdedingy,
PD-related mortalities, technical failure wasg
cardiovascular events'
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6 Yo 2/

v0affths FauunndiFnudesssiliudnants
nvnsieiituatudluiveinisuareinisuans
vosftheioansadndulaGudslanisosios
Tuthsnaniivsnzanliungoe
nsAnwiAnudoyaludtaefifasnm
nsnseswesln a Frsnaniigtheudndlamades
viosinimsAnwfiuanlnefinguidesn
nsnsesasladadiutionndn 3 Sadnsrouniise
1.73 as1amns waznansanwdanuiiuiiGe
Salamstesiieslugireifiardnsnisnseses
lasann gueiinsinssesdinuaznsiinnioe
uwnsndoulaifnaninnguiGuiudslady wenan
fussimafudeyadesinuilaazaunioves
HUa (residual renal function) A3LLNEANBIN
msdatesios ranmsfnuneuntihdnuindy

1 [ aa ¥
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N15nN589Y09lMANENNTT (estimated glomerular
filtration rate) \dufimunszeznaiGuia
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Usaiuluaulve 5. Sasnsidedingaiosan
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AUWAINAENBYBIBU VEGF 936 C/T lufinsuzisawassiu

WA Levd (Us.0.)" way stur weddsail (Us.n.)

' ngunuide aoTunsSuiind nsunmaniuas Ysewelng
2 MAYIngImansnIsuing anInermans iningidesadn Unusiil Useinalny

unAnga

w1 Vascular endothelial growth factor (VEGF) iugufifiunummandalunszuiunmsairmaeniden
(angiogenesis) waziieadosiunsinlsauz manerinsuas Sasadiu luefnissaunsane
AnuvaINvianguesdu VEGF Tnsianglusiumia 936 C/T wui dnademnndeswesnisiinlsaugise
naneviaruaiedestuneisanmmnsedinuassamnsegseauesitandie

Fanuszasd ilomanduiusseninemnamannvangvesdiu VEGF 936 C/T fuanuidessionisiin
uziSauwassu (hepatocellular carcinoma) SuAnYIHaReNESEN MNIAAINLaTSRSINNTTONTI
Ve U

AFMsAnen anmANIvaNaETesty VEGE 936 ¢/T lufiduiefiannainduiotmnsfiuves
AlheuzSaeadiudnuau 82 16 uazdienannauauunfdiuau 253 518 fen1skivatla polymerase
chain reaction-restriction fragment length polymorphism (PCR-RFLP)

NANTSANEY ATIINU genotype wiln CC, CT waz TT Josay 69.6, 28.9 way 1.6 auaaulunguau
Und dulunquiitenziSagadduny CC uaz CT Sovas 67.1 uay 32.9 AUaRU wsikiny genotype
ia TT lunguitheuzdasadiu venaniamuivesdada C uaz T wudesas 84.0 way 16.0 f1u
aulunguauunfuaziosas 83.5 uar 16.5 muadulunquuzisavaddv

agU msfinniwuiheusanuanevesiu VEGF 936 /T liflnasonnudssweinisiiougiSaead
§u (P = 0.43) uazlinuanuduiusiunensanmeadinsuiasnsnissendnuesisunsusad
AU (P = 0.40)
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VEGF 936 C/T polymorphisms in Thai patients with hepatocellular carcinoma
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Abstract

Introduction Vascular endothelial growth factor (VEGF) genes play an important role in
angiogenesis and carcinogenesis of several cancers, including hepatocellular carcinoma (HCQO).
Several studies have reported that VEGF 936 C/T gene polymorphisms are associated with risk
and prognosis in cancer patients.

Objective To investigate the relationships between VEGF 936 C/T polymorphisms and
hepatocellular carcinoma risk (HCC), clinico-pathological parameters, as well as the overall
survival of patients with hepatocellular carcinoma in Thailand.

Material and Methods DNA samples were extracted from 82 paraffin embedded tissues with
HCC and 253 peripheral blood samples from healthy subjects as a control group. VEGF 936 C/T
gene polymorphisms were determined using polymerase chain reaction-restriction fragment
length polymorphism (PCR —RFLP).

Results The frequencies of CC, CT and TT genotypes were 69.6%, 28.9% and 1.6% respectively
in the healthy control group. The HCC patient group exhibited CC and CT genotype frequencies
at 67.1% and 32.9% respectively, with no TT genotype frequency. Furthermore, the frequency
of C and T alleles were 84.0 and 16.0 in the healthy control group, and 83.5% and 16.5%
respectively in the HCC patient group.

Conclusions Our study showed no association found between VEGF 936 C/T polymorphisms
and HCC risk, (P=0.43), clinico-pathological parameters, as well as the overall survival of the
patients (P = 0.40).

Keywords Hepatocellular carcinoma, Gene polymorphism, VEGF gene, Prognosis
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UNU

ugiSaguid ulsauzSafinvuanidu
Susuniluvielneuassuduasslundgs
ne TspuziderdniiUszneudiouibasad iy
(hepatocellular carcinoma) LazuzEavionin
iU (cholangiocarcinoma)' N153Had8LazN1S
nensailsauzisagaanuludagiudinddafiii
fimsaafudn snsnssendnverUiondanis
{1An 5 T (5-year survival) egfiuszanaiosay
26-44% gaiflosunangvaensruindulsaise
lelsauzidadngsrazananuluudn msfinwdum
DNA marker tfiogaelunisnennsallsauaznis
anfiuveslsadndulsslevinegUisusisaead
suuegrann

U vascular endothelial growth factor
(VEGF) \udufiadslusiudedesiunseuauns
d519aenlaen (angiogenesis) Y09 endothelial
cells wazdimavinliAnn1sduasunszuIung
ananuvesuziSamadiy’ Jududuitidaulednm
unTulugunsiunldtaeweinsellsa 91nns
AnwfikuLINUIIANREINANEYeIBY VEGF
Turanesunusdianuduiusiunisweinsallsa
YosRheNziSugadau’ IngameanunaInany
v038u VEGF Tushuviaiua 936 C/T ddlneund
watisums 936 azdu C wiluaunainuans
yeaUszrnsazyliunsauiivamumisiivasy
Wuwa T Jevihlrludszainsasdl genotype w09
U VEGF Wauuy homozygous wild type (CC)
heterozygous genotype (CT) ez homozygous
variant (T T) kagwundanuduiusiuniainlsg
WagN155ATNVBIE NS AR’ LIS
Uan® upiFasnua’ uzdedild® uasuzifavadidoy
Y3Un’ undslinusienunsanwau VEGF Tu
Funue 936 ¢/T TudtheuziSagadauvesaulng

QUszaIA
WBANYIAMUALNUSTENINIAIUNAIN
PANYVRIeY VEGF Tudnuuus 936 C/T Aumny
LELIABNITLNALSA WENSENINNIIARTNWAL DR
= . v I3 I3
N1350ATN (overall survival) Y83 UIBuzLsIaa
furilne

ad
A5n15ANW

NGUADENY
nsfnwiidunisinuenuvainuang
Ye38uINlAstulans1anIeTaannsaldfdue
nwaalalusisnieila 3ldngudiogieein
viontuideflewsfiuvesduisusSasadiy
91U 82 318 Anan Uzt Anazlss
NYWIAAUENLI5IRATeH LasNananenSaddn
voagUaslannmsAuuiiuyseiRvesiiay (e
WA YUIANDUNLIST LAY histologic grade) way
Tegradenvesnulnifiuniunsnsiagunm
hlufianiungdaienilaglifiusy iinadu
Tsruzsisadunguaiugu $1uau 253 518 Wiy
Aulidinsulasinsiudusenlilimeiuion

Y

'
=

MNFINNNUNTIAUTEI Wisthunltlunis@nw
39y 11U AEUAIENTTUNITITUSITUNNTINY
Tupu annvunziSaiesFAaui EC 247/255

n1suRuReg19anUEenduLad awnsafly
fn9819.30ALaTN1TENARLOULD
fAtelddusentudeflonsfiunde
section Yu1A 10 luASOU 91U 4 LHU 90
Aulslunaoanaassauin 1.5 Jadans Touie
Larsianuiieg1sudentuielsnisflu 4a
Auligaumgiiviesaunsgisioonunld n1siiu
Froghaden MWiegiadenfindoniniiunsim
Uszdrduau 3 faddns tiludufienudiseu
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| P & I3 |

wWagedunidwdafenvrinuldnasanaass
n 1.5 Tadans iluiuiduduwlgnmgll 40
D9AwalYE AunInazineenuld wasaIntuil
Meg1eTulilonaziegrudonuilenainnioue
Ingldyntrend15a3u High Pure PCR Template
Preparation Kit (Roche Diagnostics, Germany )
TngufuRmuaiefiundugntien muUsuIumdwe
lalagldiados spectrophotometer WA
a <& yya a =
AdweluiuliNgamgll -80 aerwadya

aaa

N1ATINNBY VEGF 936 C/T faeTauijnsen
anlglwalaisa (PCR)
BsSudensihidueiiatnlduiy
DU VEGF USsunius 936C/T aaglng
Wwas (primer); F-VEGF: 5’-AAG GAA GAG GAG
ACT CTG CGC-3’ hay R-VEGF: 5°-TAT GTG GGT
GGG TGT GTC TAC AGG-3’ (rs3025039)"" lae
lgugisegniglndiwesisa (PCR) luaisazane
PCR 25 lulasans Uszneusie Aoue 100 uily
n3U PCR buffer (Usgnaunae KCL 50 dadluans
MgCL, 1.5 fiadluans Tris-HCL 10 Hadluans,
pH 9.0) 200 lulAsluais ves dNTP umazvila
(dATP, dCTP, dGTP, dTTP) 1 giln U84 Tac DNA
polymerase (Promega, Madison, USA) gz 20
Alalua v forward wag reverse Iwsiwes 1
waeafiflarsazateluiinysundy drenies
$100 Thermal Cycler (Bio-Rad Laboratories, CA)
FesunuseulsT 42 seu usdazseuUszneudie
UFA3e1 3 tumeu Tumeuusniunsvi iR Sue
wandndumeiiealaensvinlifouiigumgil 95
pswaded 1 und funeufissadumsiuiu
vesidueusavarsiulnsuesunazidu lnuan
guvniiasdl 62 esmwaBua 30 Fufl tumeu
gavinetiunisasrsfiduearslndsoainlng

weaondulneifivgamniiu 72 sswnwaidya
303Ul Wensu 42 seu withansazanedilau
UATIZAIY 1.4% agarose gel electrophoresis
(1.4 ¢ agarose gel Liiy 100 adans 1x TBE buffer
100 faddn3) Yunuwaliiegueiniesgaa
(gel documentation) aelduas UV Tnedl PCR
product ¥048U VEGF fiuun 198 base pair (op)

A13M523ATIZNIMUNYTEN genotype VBIBU
VEGF 936 C/T fetaulasdfindniz (Restriction
Fragment Length Polymorphisms)

N139LUNTIN genotypes VoIBU VEGF
TgufAzeneulvidndwig (restriction enzyme)
Nla Il (New England Biolabs) lngis3usaiumna
(master mix) 25 lulasans Usenausig sterile
distilled water 8.5 lulasans PCR product 13
lulmsans 10x buffer (NEB) 2.5 lulasdns wag 10
yiin ve Nla Il thluuiigaumail 37 ssrnwaidea
wu 16 Falus udai 25 lulasdng vesuiisen
ulgdindunig waunu 2.5 lulasdnsves 6x
loading dye (0.1% Bromphenol blue, 40%
Ficoll, 5 mM EDTA) 11lU load Tu 3% agarose
gel 7 100 Taad uu 40 Wi thunuealuuly
a1358vane ethidium bromide Wy 1 WA wd
ihludluingu 1 $9lue tury agarose gel lu
dosnseLAdesgiaa (gel documentation) wiey
fesUTATIEving IngFURUUYBY genotypes U4
B VEGF 936 C/T Sdnwazliansinaii 3 Wuu Ao
CC (homozygous wild type) Faflvwnrinfu
PCR product WiufdulouauLfien vu1n 198 bp,
CT (heterozygous genotype) WLANLAY VWA
198 bp 114 bp wag 84 bp wag TT (homozygous
variant) d@99lou vu1a 114 bp way 84 bp
(U7 1)
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114 bp
98 bp

JUN 1 uanauaufiduevesufisenduleddndnng (restriction enzyme) Nlalll vos8u VEGF 936

C/T lusegnsvesaulnd; CC (homozygous wild type) CT (heterozygous genotype) ag TT

(homozygous variant) 1ng C allele Hv11a 198 bp uag T allele ¥11a 114 bp uag 84 bp

nsAAsIzvidaya

{33814 chi-square test W3suLigy
ANNAINNANBVDBU VEGF genotype W1
naudUieuzSuadduiunguALUNg wasdnszi
NIAMUFNNUS T2 917 19AINNAINNRA18 VDT Y
VEGF genotype fiunanangsaaiin lawn 81
ugAtady e aunneuuzis wag histologic
grade 14 Kaplan-Meier method 31A513%8m5
n1350A3NYeE U8 (overall survival) uazld
Cox Proportional Hazards Model 3A51z%u6a
wennsallsnfidinasonissentnvesgiengifamad

o w

s Tmeruun P< 0.05 WuAfdidedAgmisaia

NANISANEN

NANISANYINSIANY VEGF 936 C/T
genotypes viln CC, CT wag TT Sovaz 69.6
(176/253), 28.9 (73/253) waz 1.6 (4/253) n1u
adulunquandnd wazlunquitheusisauvaddu
wu CC $oway 67.1(55/82) waz CT Sowvaz 32.9
(27/82) umliinu genotype via TT un2IN
d8imsranunnuivesdada C way T Sosay
84.0 (452/506) way 16.0 (81/506) suansiulu

nauAuUnALavSesay 83.5 (137/164) uay 16.5
(27/164) suawulunguueiSawadsiu dwsu
NaNFIATIZIIAUIEEeINTSARlsA WU
AN UAIBVRIBU VEGF 936 C/T Lifinasns
AUABIUDINT AR EUTAAU (P=0.43 71519
7 1) mamsanwillimuenudaiugssrineey
NANWANYDIBU VEGF 936 C/T AUANWMENIY
we1sAatnveUtsuzisugaddu dauanslily
15199 2 TuTaAnmszEYNNTOgTeRATastae
Uz599adAUlABLUINGUAIN genotype VBB
VEGF 936 C/T %ila homozygous wild type
(CO) wazatin heterozygous genotype (CT) lu
WUANLANF 199 19T E A N19adRTznINg
naNfUnENzISwadFuTAIman At ve By
581319 homozygous wild type (CC) Laguiin
heterozygous genotype (CT) (P = 0.40, gﬂﬁ 2)
wonantulddinzsidadonisnensallsaves
Fauwdsliun 018 e YuInfeuNzise histologic
grade wag VEGF 936 C/T genotypes #iNasio
dnslaonlsavesiheussawadauluszey 3 U
wuldiinunanaeg el Ayn1eaia 6
seavdunlunsed 3
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M13199 1 LU3guLiieuaiuiives genotypes wag allele wed8u VEGF 936 C/T seninanguiiae
U\SUYAFFU 91U 82 318 UavnguALUNATILIL 253 578

U AuUnf JUasuzisaugasiu
Polymorphisms . v . Y Odds ratio, 95%CI p-value

(51®) MU (F99az) U (Fo8a3)

VEGF 936 genotypes 335 253 82 0.43

CcC 231 176 (69.6) 55(67.1)

cT 100 73(28.9) 27(32.9)

TT (mutant) 4 4(1.6) 0

VEGF 936 alleles 670 506 164 0.9

C 562 425 (84.0) 137 (83.5) reference

T (mutant) 108 81 (16.0) 27 (16.5) 1.03, 0.64-1.67

A15199 2 LEAIANNENNUSIENINNAINDUBY genotypes UBBU VEGF 936 C/T AUSNHULNIS
wenSadtnvestheuziSuaddudiuiu 82 51y

VEGF polymorphisms in HCC
ANBAULNINYIFAALN U (518) p-value
CC; 91wy (Jaway) CT; 31wy (Bewaz)

21y (¥) 82 55 27 0.43
<50 26 19(73.1) 7(26.9)
>50 56 36(64.3) 20(35.7)

b 82 55 27 0.16
Y9 25 14(56.0) 11(44.0)
Y18 57 41(71.9) 16(28.1)

YunfeuNziSe (cm) 58 aq 14 0.34
<3 8 5(62.5) 3(37.5)
>3 50 39(78.0) 11(22.0)

histologic grade 46 30 16 0.11
| 12 6(50.0) 6(50.0)
Il 28 18(64.3) 10(35.7)

Il 6 6(100.0) 0
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A1399 3 wan1siasieidadenisneinsallsa (81 e vuIndeuuzise histologic grade wag

VEGF 936 C/T genotypes) filnasiadnsnasalsavesthonsisawaddulusses 3 U g

14 Cox regression analysis

Variable Hazards ratio 95% Cl p-value
918 (¥); <50 vs >50 0.51 0.19-1.39 0.19
LINA; TARYS VS U 0.37 0.14-0.90 0.05
YUIANBUNLISS (cm); <3 vs >3 0.84 0.22-3.2 0.80
Histologic grade; I+l vs Il 1.86 0.84-4.13 0.13
VEGF genotypes; CC vs CT 1.06 0.37-3.01 0.92

homozygous wild type (CC)

I
L.

0&=

P=0.40

i.....i
%
A

ERaREER R AR bR

Qwverall Survival

heterozygous genotype (CT)

02

0o

T T T
10000 12000 2000

3

Time (weeks)

Ui 2 Snmssendnvesiithouzidavadiuuta
74l genotype UIBU VEGF 936 C/T %1
homozygous wild type (CC) hazuiln
heterozygous genotype (CT) P = 0.40

F2750d
U VEGF YNyt 9090uuiunis
A5199189AL39AVD VAR UL WATNUIIUNUIN
294 single nucleotide polymorphism V838U
a e’l’d [ o o d' 1 1 dl
winillutadedAgyidinananiudssvosnis

2 2 a & < o 12.16
LﬂﬂiﬁﬂllgLiQWaWU%u@ﬁjﬂJWQNzLﬁQLaljaa U

Jeri i dfauladnwiduiialanuaznisfine,
ANUANNUSTENINANMUNAINAIBVDEY VEGF
funisiinugiSuwaadu JedaudrAydmsu
JUaouzSad FUINT129 NN SAN YA
1INUIT AINUNAINNATEVDITUATIAIUNU
Tuslumasivu VEGF -2578 wag -1154 \Aendos
fuanuidesieniseysenuaznisnensailsn
ludUrsuzisaradiv®’ wasdalinisfinwinuin
AUV NVANEYeIEY VEGE Tiduviis 936 C/T
fAnuduiusiunsialsakazniswensallsaly

1819 agly

uzisanszgnuasuzisusiunluyiy
weiSaanldvasuszrnsniva®
Tnensfnuadsilld@nungieusSarad
AUYIMETINIU 82 18 UagNauAIuANTIUIUY
253 578 1A8UIAINEUNUG TEUI19ANUNANN
naneUsu VEGF Tusumis 936 C/T Auxani
Ny1FAFNNLAZINITINTRYTaAVRIR U WU
anumanuanevesiulifinasonuduwesnis
WAalsalazlinuauduiusAunesan wLaznIg
agsonvaiisuzisagadau 9nnsdudutoya
AtinsAnwneuds Tuwuseaunsaneniy
FUNUSIENINANNAINUA18YBe VEGF 936 C/T

fuAnuLdsaionSIAnULIERUY WUl Wy uziS
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n3gaAn’ warugliaNIENEeIms? sauvislainy
ANUFUNUSTENINIAUNAINNANEUBS VEGF 936
C/T FUNYITANINLALAULFLIADNISIAALZ IS LA

23,24 dy‘v'l ! v v & o !
UBDNYINULILUNUAIUANNUDTIEUINNAIY

23
PANNNAYRS VEGF 936 C/T AUANTLNTATLING

TUADNNADIUDINLISMAND N IAIE Y

GELY

miﬁﬂmﬁwudmwmw single nucleotide
polymorphism 838U VEGF fisumis 936 C/T
T utiadudfyfidmadonnudsavenis
Aalsalufvasnzidasadsu uagnisAnuids
lanuANAIRUS TENINANRAIN N8 VDB Y
VEGF 936C/T fludnwasmiane Saadn saus
gn31N1559n TNV UeusiSuraddurasaulng
updslaipumsaziinsAnwinnumnainaneues
fulusumiadug vesduiluasfiundusognelv
fvweluatu

AnRnssuUsENA

sATedldsutunuaiuayunisiise
INFUIVUTLLULHLAY NTUNITWNNE NTENTI
A5G SeNInaU WA, 2556-2558
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ANMNFNNUNUTTEndeN1sTuauiandadanuauansaluntsnseialugesens

wsanwal wnines Ldeln (1nu.) AsTed esigaiyasal (Us.a.) wavuayy @i ()

a1913NenNInUn ANEEnYAENT WNINEIREYINY Yay3 Usemelng

unAnga

unth msdunsenusiegunnesigiengiamssamenardnla Wu nazgniin Teindeu Suma uay
dwaliasorgiinnnuesen Inndnawasndiduautiemdesmiadlatosas nsagdonismswiaiu
taddusiidfayienisnisdn msmusumsnssidunsinusmiuesmstoadiu msfuanuian
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The relationship between proprioception and Time up and Go test (TUG) results
in elderly people

Bhornluck Paepetch Sauto (M.Sc.), Sirirat Kiatkulanusorn (Ph.D) and Nongnuch Luangpon (M.Sc.)

Department of Physical Therapy, Faculty of Allied Health Science, Burapha University,
Chonburi, Thailand

Abstract

Introduction Fall is the most common accident of the elderly, and has both physical factors
(such as fracture, joint dislocation or hemiplegia) and mental factors (such as stress and a fear
of falling). An Increase to the risk of falling is the loss of balance — with good balance control
generated from the somatosensory, musculoskeletal and nervous systems. Proprioception is
one of the senses of the somatosensory system, and has an important role in balance control.
Degeneration of the body in the elderly includes degeneration of proprioception, and therefore
the assessment of proprioception is a necessary prevention of accidental fall in elderly patients.
Methods 50 elderly participants were assessed with “TUG” tests for joint position sense
(proprioception) at their ankles and toes by our physical therapist. The 50 participants selected
were able to walk independently.

Results There was no correlation between joint position of all the joints with the TUG test
results (p< 0.05).

Conclusions Proprioception and TUG results in the elderly is not correlated. However, an

assessment of proprioception and TUG is suggested for the prevention of falling.
Key words Time Up and Go Test (TUG), Joint position sense, Proprioception, Falling, Elderly

Corresponding author ~ Nongnuch Luangpon. Department of Physical therapy,
Faculty of Allied Health Science, Burapha University,
Chonburi, Thailand
E-mail: bhornluck@go.buu.ac.th

Recive Date : July 2019 Accepted Date : September 2019



80

YINYEns U o atiuil b nsngiau - U beol

umin
Jaduiidasenglvnefidnuiuuintuwas

9
v

NTeyanuingaienyiosas

]

40.4 ¥NFUAINNTT
Anwnulnggeonemangs Segay 55 IAUYN
YPINTNAAANNNANFINTUNAYIY HIULFI07Y
WAYETeEaE 60 16nT1NSIEETINIINAITNER
ANVNANgINIINANAY' laznudndliaeneSeuay
10.2 EAINANNTNAN 1INN581533 LT 2557
WUIANUYNYDINITUNAUVDIN G0 TITBEAY
19.9 &1

¥ v A

He9e183indinTg

¥

16.9 ngra@emangunenausogay
ganingeeengyy (Seuay 13.2) |
uadunmsunda Samsumiumeandunseny
soquaasgangTiamMaamenar iy i
nMsvnduusavasinvagildiinnisuiaduidn
ffoguiansuiniduiiguuss Wy nszgniin 1o
\wdou Sumgny Summ Snvensnndudsinanse
nuiuggieglusnuialednie lnefgeeisiiag
NNEND1IANNALANAIUATEALAEAIIUNETISID
msundudn Saradnntnaaugyidsninudush
yasdatlindfzduiulasdiuaztomie
mieslunsinfainsuszaniuladesas
dlefnwidsanimmitvinliggeengnndudie

= 1Y ¥ 14
dunnay nuludasengumeyesesas 37.6 uaz
A99YNANEINTOLAE 36.8 T09A9NNAD N1TELAN

e exle

fngdses Jeuluggeogmamdsnnnitiwene
(Seway 39.9 uae Sowaz 28.0 MUAIRU) A1LVHAIN
MASNINIIIUEEeGNAVRaNNAINAYY
Ao (Fowaz 19.1 Lag 18.4 muasv) mmamﬂﬁu
ANNTEAU (Sowar 14.8 way 17.1 lTuwassuay
nanudiu) anugannmiiiavne fianiu
tu (Foway 10.9 uay Jovay 14.3 luwAvIguay
wianudiu)? TneYadeiidmaliinnisaudu
flefadadonelusasdedomeuen Jadomely
TFun nMsidsunlasessaneuazdnlafiiuna

WNDYARNUINTUA A LAAAAII DU VDS

el uumsvhnuresisedsunuag
U denalvifgeongiimmidesiiaziinnisduilont
Tuanunsaiffianuidssientsdy’ wu aeniin
Un@viilinsueaiulidnaindes audagu 9o
Foudwmalvimsuanuidnvesiesevianulsan
awisednIERaUszamiuauanvastolaanas
whlinisusuaunan1snswvinlatvseantos
as Tsasnee Mvilsidasenglanuanunsalunis
wdeulmanas WuniAudy Sumn Suwgn uax
Haduneuenldun uasaisianasiiliveadiulyl
Faru msdensvesililussdoufarnamadiu
madutige Mufidu furgussuasiudeseiu’

MsRnammvhlmAansdluggeeny
Ingldun nsdu nafuazandsinuaagnsg
adenimssi Fansgapdonismsasnausild
Annsaulunemetdunulosay 32.1 uazdevay
37 Tumende® nadsnismssidaduladedes
fddryansiinnisvnduay nsuinduiisuuse
MINNT N13AuANNIINIIlugaseedunis
MUTIUAUYBITEUUUSTAMVIANEAIY WY 113
woaity sruumsiuanuidndeseuasndue
(proprioception) $¥UUATUANNITNITIRIARY
a1 saluianiseuauanssuuUsgamaunang
fivnemilasnismuaunsvhauesndudelie
ThAnnInssfivangan Faszuuuszanniman
fasdoshnulsraudiiusiuegnaitaasiili
Aansnssiadiale®

Proprioception Aan135U3AMNSEN
Avaffunisiedeulmvesdesieuazsenienie
N133U3AUYMUI03T9NY BTEIEnIad UM
499519M18 Arnanisindeulmvestons uay
AU DA 8L UBINIA proprioception g
FIUTIWNTERAUTEAMAINAITUAIINT ANITING
(mechanoreceptor) Lﬁaﬁﬁﬁﬂéiwuﬂizammu
nae lag mechanoreceptor A¥8gUIHMTAME



81
BJM Vol.6 No.2 July - December 2019

nduile Buriudeste Wurundunile uasfiamils
A39529MIYI9TLY4 proprioception HUANLNTD
¥msasaaléan 2 33 Aen13ns29 joint position
sense (JPS) wa sense of limb movement lag
joint position sense ABNSTIgNMAFDUANNT
wneulmdoseiiliegluyueseifeuiudeste
Snthsiimaseuinsindeulmdesielingadiy
p4mlaarWila @ sense of limb movement
fon1siifgnuaaevanunsavenldinunzidase
agludnualn Tnsanusasyylaintesoagluyy
Wilunn3eyse proprioception diunumanAgytu
NIAIUANANAANITNTIINIUNITYTAUINTTRYA
911 mechanoreceptor ﬁagjﬁnmsﬂja&fa@hm
vhs1ane Tnedideya JPS waz sense of limb
movement zgnasludsszuudsvainaiunans
ieldudeyatioundu waztieuiummssiuas
yiliAamImuAuMsadeulmisuIy daals
Wan1sinulszauduiusiulafuasinliiia
MINTIFIINTNIANRavDITINETIIE L
fuanmnndesiiuniademiedinadensvsin
Y9ITNY FIWDINMTEUITUazN1sSeulnves
Yosedne uazarnnsdne wuin Weengui
sﬁumiﬁﬂmmm proprioception 22AUAINTO
anasnIludainuseluiedlvg waeminusen
NM991191uT83 proprioception W&INIFEUFUANS
wdoulmanfnduldiuasnninssuadsyam
wfinugnieuazisugitionas’ Snviadsdana
fasrUUAIUANNTTUSEAUANTUS LaEN1TAIUA
aunaMIMIivesTaeaziinsiuiianag
\eananarundenieusyavsamlunsia
flanases proprioception g

faiiu proprioception 3udunalndfiay
Tunsteundudeyaiiieldlunisaiuguanga
N13NTIAIUAENINUTEENTAINATYNIULRY

proprioception anaduinlilAnnisgaydenis

nsaazdndansadlugdgeenedneiy inse
WoorgiuunTuazdnaliiinninuidouves
SNNElABANIZ TR denaliiin1sidon
Y8438 UL proprioception NzaNalinIsAIUAY
A191191UTeINA oAz N TUTTATUAURUS
Y83319M18’ N135Ulaya proprioception v83%e
windussduszneunilsiddgysenissnwauna
n1snssinaluinAinwarluyananily mwene
¥ 4 14 1< ! Ao o dy d' A
o uazindudrundudanuluvuz sy
Wy wsednisimasulni 80N proprioception
USNAUTOYN T USUALRUIURITOL LA NT
waoulmvesTngduuuieliinn1sAY
aunsatumvihauivenseiiauyalin Ty
TutinAwidudu® Weidansuindunsedinisides
vostewinazdwwalianullunisteunduves
Uoya proprioception vasladoanaddiNallil
nIzUIUNIROUAURSlUN TSIz dUfoNS
WAL TINLIN TR UBILaY NURT
= Aa = v a A =
guluvnueniinsimdeulmnlinindnvselinisgey
deaunanazn1snsailuvasiu 1hu
MITUNITMTIUTELAUNITNIIUVDY
proprioception U313au3819Aa9lUE 99189
o & v o P v A
ANnuIdusainssaie lglunaihse Tanee
A Y @ [ i3 ¥
weldidunuinislunistdesiunisdulugaseny
NM13M319UTELIU proprioception Nl lung
AALNAD joint position sense (JPS) s 1z@zAN
590157 @NNIaRTI0lITSIEeAdILULLAE AN LaY
Lidndudeddaunsallag Snvisdsanunsasinnis
Asauanan uNeIUIale Wuntudgeengwiely
Yy lnggngnnageuiesainsadeasiinlawag
anansaneuAnuEMageuld
nn1sAneIdadulds9999n1IEN15A Y
= v o 1 o wa 1
wunddadenineites 3 JadeAs Uszifnisau
NSNTIAIMTONTIFIUNNTDY LAy NAUNRAUNG
wazmnggeorgidadeidesrionitznisaunang



82

YINYEns U o atiuil b nsngiau - U beol

Usgnsazdufinanuidssiiasinnsduuniy
Havoreiaeivsziinsdufienudndusiodldsu
msUszfiuiiedoidssingg Aduaivevinliifae
msdu iletlasuniafinnsduduazantlaymnis
vdunnmsdu dafumansalssiiunnudes
sensfluggsengiadudsdrdnuazdndudes
Ussiuludgsongiitelilunsununsihszfuas
nsUesiunisay

N1TWUAUITELANYBIL F9818AIUITARYY
AUNANNITTILAULDIUADINTUSZINTU (Activity
Daily Living : ADL) wUaidu 3 Ussianfie 1. nauy
geogiithonuedlad (Aadsan) A guaiwinlud
Premenuadld onilsaEodusausonua
1 anunsahTnRanssunednuuashieviony
uldl 2. nauifgeenginetiomdenuadldting Gn
) Ao anunsnviemuesialuuiaies foenis
nsteumdeusaiuenailsnEetuasisaiitua
sensindeuln fidedrdalunisdriiuAanssy
yedanu 3. ngufgeengiviemdonuasialls Gn
{Fiee) Aenauiidesiianidu flsauszddmans
15a flsAunsndeunsolutheszezaning'® og
Jasengiiauldiinegnguindsauuaznguintiu
mslisumsUszidiummdssiensduvioUszidiu
muanansolunsmss dddutlagtuionyssdiu
shanisldiedesiio Time up and go test (TUG)
FafunsUssiududnisaniuduaindd ns
i wagnsastiuwid deanansalivssiua
annsolumsmsasilndiAsaiunslidinysya
Juveagfgeeny lnofifanuazainuazsinigidn
fadsldgunsaflunisussfiuldunuazauisn
yimsuszidiulemninnaniunisallidnesduly
Tsmmeuna TugmusSefithuesigeengios 52
funsUsEIRILALTIONMIINEYIEUB L Iy
ansndnnsesnnudesioziinnsduluggseny
wiol¥nnsnauny desiuveduaiufanssuiie
Jastunisauludgeenyle

losnnisnsinussdin proprioception
was TUG Samnudrdalunisdumanudsdluns
Humastigenny fadunsAnuadalifedianUszasd
diefnwamdiiuiussvisiumssuaudan
Fastevastowi G (proprioception) fupmy
a117150luNINIIIRIeNIsUsEIEY TUG Tukas
019 iedudeyauazifunumdlunndendsly
n13nTIUszIlunIen TN ulasiuiunTay
Tuggeenasialy

B3N
n93delundsiidunisfnuuuuniada
9714 (observational-cross-sectional study) tJu
dunilwedasinsidodes anuduiusszning
ANATUULANULALIBNTNNALLALANALAA
vosnsasiimiinlugaieny desuntsfinnsan
lpgAENITUNTNINTUNTEETTUNTITe Ty
uAng1deysni lude AnuduiussznIne
AZIULANALALIA BN TNNANILALANNANAATDY
nsastmiinludaseny TaenisUssidunisiud
ANUIANTesavDIUBIN fauh (proprioception)
LaEANLANNN LU INTIRIRIEN1TUTEEIN TUG
Tug{geengiiendoeglugusuamauiaiiua
WAWEY 845189 2. ¥aUT 91U 51 AU 918TENIN
65-79 U vu1nveIngusiag1emuanantuswnsy
G* power Tagly chi-square test AMNUATUIN
dndwa 5 (large effect size) szautlpdrAy (OU)
Wity .05 Sruran1snagey (power of test) (1-f)
Wiy .95 degree of freedom Wity 2 1ad1ua
unguFneg iy 46 au wagtitetosiuninilal
auysnivestoyadnitlifoyaiiruindedeun
Batufiseniudeyaridusiuiu 52 au Tnefinost
&t (inclusion criteria) &4
1. favengspsilanduUtayyeh

4

2. 9nusanWeulslazaiunsndeansnuel

Y

AularenuLea



83
BJM Vol.6 No.2 July - December 2019

3, ladfitlywlunisieans

4. annsaiiulamenues wseldaunsal
Frengalunisiiunsetularienuietag1aiay
15 Ju1

5. ynggeengidulsannuduladings
violumudeald SuUseniugeg1eseliles
wazINUIINSARLEENNGNFAIBE 19BN (exclusion
criteria) Ao fgsongiilianansafiuldios Wwuses
thsnfunasaviedidrsidefianuuszasday
0n9INMF138 oranaisfiaipsladhimanuide
wlfsunsesuieiviuneunaraiaenduves
nyIvneuwdIaaliasdmeulvinnudusey
wavanaaiamnauagliFunsdnysy Imluuas
UseIRnmsundulu 6 Weuiiniuun s indyana
Fwidowiu Idun Shsnsduvesila seduannu
sulafinsufedaimdnuay ndauge

inTesilouaisnisiiusausaudoya
MInTIAUTEINANNEINTatuN TN T

A28N199533UsELIN TUG 1agn1siiisn1sneia

Ussiiudedl WigeenganTuaniaiafviu

v YV

a @ o @
LAZLAUUULAUNTITUTZIZNNG 3 LIRS M uRIaad

8

Lf’f’]ﬁyuasLﬁuﬂé’uuwﬁﬁﬁLﬁm’]’wmm%ﬁqum
wazUasafefigaiigsenganunsnviile gmaaeu
FunarsasvenleranadnsiEunisnaaeuay
nsesenanastasnduuntiinsmilowdy Tne
dlegmaaeuvenin “Bu” Wnaurlinidunan
jud enanadasfigniudu Wunagnduaifina
NSYUIUMSIUAU MnTutuTinnaniienanasiasld
Tunsidunagyinnisilana

nsudana ineaalaslyssesialu
n1siumndesndt 10 3uil Aenatuniivesy
geonguazasnisdmiunaindeulminanely
FinUsediu mnoraradasisyagianlunisiau
11NN 10-19 3wl wilanalain Reundianties

faUuna1s denuldgasani1sunauantios Lay

mnldsyega > 20 Audinendinsieasulm
A o )~ a sL v 11,12 e‘L
aundarudedunimnaugs ™ lun1snsia
Uszifiu TUG mnenaadasaulasdudealy
gunsaltieneglunisiiv wu Ll (crutch cane)
= a o v o o =
salasauaudwT (walker) Tivinnistusinanenan
adnsldgunsaldrengariialalilunuunesy

nsnsIalsEiunIsIuANuIandesouas
nauLile (proprioception) enanadasazlasung

n329UsEIIU proprioception Tagldigns
379 joint position sense UBIVOLUAZTUTIING
5 12 A8n1sAs e IEdIATUBUUULAERIAYITNG
Irounanguarlan gussiliuldiieduusimuy
Laza1IsateNINITRTIAUTTIIL NTUYINAIT
wasulmiluiiAnig Ju/as (flexion/extension)
997011 ToRTENINNUA8U7 (interphalangeal
joint) 919 5 Uasnegenaz nsuduluaag

= . |

naveIn1sAaoulnd (middle range) 0819
719 warfiuuia nduarbiludianislafianis
wil wazaweaadinsintesetiuegludnunle
nszaAnTumsoas Uanulursedneanaiuuen
nsnalsedu 10 asslulsaztonauayduiin
A1 lagmnmeugn 7-10 AssbiuUanailu intact
winmougn 4-6 AsslikUanailu impair wagwn
naugnses 0-3 AssbiUanailu loss”

N5 TITviveyanieaiallusunsy
o = [J I v o W aaa
d1593U e munaledfyneadan p < 0.05
lngs1euAedsward s L UNIATTIUYD
Toyariluveidnsuive

NANIIANYA
nsiteddngudied1nduggeongi
prfeagluyuvuduig 51 au lageiaradnas
1 aufieinisvinvest o vl luaiuise
M52 proprioception # mqm?{maq@im%%’a
71.24+4.78 U thwiiniade 57.18 +11.66 Alandy



84

YINYEns U o atiuil b nsngiau - U beol

] N a Y @ ! v v v 6 1 o o Ve
muquaaa 154.06+6.31 WUALUNT AFNUAINITD I‘VILMU’J’W’]’J’]&IﬁMWUWUﬁiSWJ’Nﬂ‘Uﬂ'ﬁi‘Uﬂ’NﬂJgﬁﬂ

Tunsvsedaiaded 11.11+4.41 Tl
HAaNITANBIAIINFUNUS VDIN1T5U
auddndarovastouin G2l dad Hanans
dnaasiifesusnadens interphalangeal
joint WathedeuazdnwanfuauEnsalunns
N39iIeN1sUsEiL TUG Tuggeeny wuinld
amduiusiuluyndese Tnofidnannuduiug
oV 2 nau fAnduuan (0.014-0.268) Fauan

M19197 1 wansauduiuiussendnatunig
Yuauidndenenaznduiile
(proprioception) UoIUBLIN Fasin
it 1snardsnfuam
awnsalu n1snsssa (Time up and
go test) (TUG) (N=50)

Fall assessment

Parameter
r p
Plantar Flexion Rt. 128 371
Plantar Flexion Lt. 166 .245
Dorsi Flexion Rt. 140 333
Dorsi Flexion Lt. 166 .245
Ankle Eversion Rt. 176 217
Ankle Eversion Lt. .268 .057
Ankle Inversion Rt. 176 217
Ankle Inversion Lt. .268 .057
1* Flexion/Extension Rt. .068 635
1*' Flexion/Extension Lt. .088 540
2" Flexion/Extension Rt. 014 328
2" Flexion/Extension Lt. 071 625
3" Flexion/Extension Rt. 159 264
3" Flexion/Extension Lt. .053 713
4™ Flexion/Extension Rt. 159 264
4" Flexion/Extension Lt. 179 209
5" Flexion/Extension Rt. 256 070
5" Flexion/Extension Lt. 179 209

p-value: Spearman test, Significant level (p<0.05)
Rt. = Right, Lt=Left

Fosouaznduiile (proprioception) vasdawh i
wimnia fehereuasteriuauansoly
N3NNI dAnuAnuduiusluianisfeanu
WATEAUANUEUINUS (correlation coefficient : r)
nmsfnwluadeiife 0.014-0.268 Geoeflutag
0.00-0.29 Humneds proprioception Tastawin
fhwihuay TUG Sanuduiusiuuseglusduiis
uliifnnudfynnada (mnsneil 1)

391901

TUG 1dun13nsrausziduiivsuenis
AMUAINTALUNIINTIFIMT RN Ta LT NN Tl
Amnudsssienisduluggeengfidesltlutiagiu
annsaldldvislulsmeruiauasluguyy Tasd
mndgnnaaeuldsreghalun1siauuinndl 10
it agnuidlanandssdonisdu nsAnuilu
pdsilifunisinmanudiiunisiuanuddnde
seuaznaunilovostasionieg fo Tawi il
find fhnane Thunsuasiifesvearinis 2 41
USad interphalangeal joint wagAuasaluy
N13NS9FIIENISEIL TUG wudbifinnnuduius
fulunndesovastoiuaziusiniaz 4ra i
ondeunnngueaainsidisnideaniy
Hasoefiengmnuidadunguilanunsaguasiies
Tunsifainsusedniulafuaziiniseaningy
meidulszdBeheszasnudonvesszuusieg
Y033 NETIRsszuuNMTYhureandanie uay
UoReR199 19 WA IAINEINTAIUNTN IR
agﬂmzﬁuﬁﬂaamﬁa S2UWs proprioception €4
vianlléd Jsaenndostuaiddevesinms Tud
2553 fdnwluggeeny 3 nguie ngu inactive
nau life style waNgy exercise WAINUIIAIY
a11150luN1IMT3 (TUG) 909ngul exercise
ni13n 2 nguegiiivdAy12 efnwiuenly
WAAZUDRDUDIBIAIANAT WUIT proprioception



85
BJM Vol.6 No.2 July - December 2019

V9370 UTANI9 ankle dorsiflexion, plantar
flexion, inversion ag eversion nutagluseRu
intact kag impair ABgANNIFUSTINITOIAINTT
wasulmvseorefiudsunlasiiluonnmanielu
& Ad 4 v = . . o
NunUasullasly &9wn proprioception €4
ansavinulafvzdwaliiinisteundudoya
Yoin155uiTeseludissuussamaiunansinli
1N13AINANNITYINUVBING U LA UM BN
] d' Y a % d‘
sguvUszamdlrunaraneliiinnisusuluasu
nseaeulmvestalinunzauiuusunues
ussnsonsiadsulmuINIEiUs e nwULUDY
& A o § va o aa ! 1%
Wungy i ldnmseinmingay dawalina
91ga150anTLEY WhulsagAaaLAa ez il
ANUSANNAINITAN UATANINTOARAIUEEFDNTT
aulunasenels ludiuwes proprioception fivg
RV 9 o Y
Tusedu loss HunwuurstuueiianIswestesaly
Twvnwuluthldann danas daunsuaziiney
lne proprioception eglusedu loss UKl
Tanagnutosninusnaiangy dauisiaziln
v 2% X v VA M ova o o o &
fAee FellawnumaidldladidrudAginduialda
TunsUszauNaTes proprioception AiBN1TNTIFT
MIALNTINIANAAVDII N
WaAnwideyaliednveseraadnsnd
ANUaINsalunIInsIRIegluseduidesanis
an wulnlifimnuinunfves proprioception
wiviatin1snauaunsatun1smseiieglusesu
L@ E9RDNITALDIAILUIINANIEAEDUVDIT
Medu oy @enlagnisuaaiiu vseliny
gauaasvilinnuaaesialuniswnioulnianas
dealiAuvisonisuyuiilatiadneNanieves
A1AzRUL TUG Nigeliuenavsliliunainainuiia
Uniued proprioception agagluseaunvinligey
HeN13AuANNINIIHIvTEU LAY
wonINUFInUI10181atATNT15 M
Weluaselidunquenarainsiiauisaaule

Aagaulaensotiulaiedlagldgunsalgianys
Ay Suadianansasiniatnsuse s unazdae
waefedlddaannsnwiniusmuitlunga
fffiAanssunieneniidenivaunsaaslids
UsvAnSnmviierzasnisideyves proprioception
Idndneiunguiteanidsniefuysyd
TunisAnwiaseddanuiianiy
proprioception tieawiiy snusludoiuas
Tuwind i nuanedadeiieidesiunisay wu
msiferinfirudanguanas ankle flexibility)
WIan1sanasueInINa@salunsedeulmly
fifmna ankle dorsiflexion waziidfafio ndauile
toe plantar flexor 8ULT FaazatmaranITaY
LAZNNTNTIFIVOIEEI018 14 N1TTOULTIVBINAY
defleuaumaiadeulmvssdoriuasvin was
§ﬂmm@ﬁammLﬁammiswﬂis@mmzﬂé’m
o lilnezdunisdouvesdesie By nsuiadu
Sniavveanduiendeilonnsuinvesdosense
n&aidlefianunsodssadonisiuanuidnueste
Aowaznsnssslaguiy Wesnmniinisden
yeadore 15U NsUIALEU SniEuveIndLieudn
mechanoreceptor fivintihiisu proprioception
flaguinmtedes ndnude Wuiudose Bur
n&uile warfmteasiisiuiuanamiode
Uszansnmlunisviausie 15 dedenalinisii
nsvwaUszamvsedeyataunqugssuulsvam
drunansantiosas SeilideyadldlunisUszina
waLﬁamu@mww‘hmmamé’mLﬁ@LLﬁsU%’Umi
V3T auanasuazdwaliinisiadeuln
WaUSUNINIIILATIaIuse lavanyau

GFLY

Proprioception Y9IV OLN ‘5%‘1/7113@
ANMUFUNUSAUAUAIINEINITATUATNTIAT WA
N199533 TUG uaz proprioception Aasvintug



86

YINYEns U o atiuil b nsngiau - U beol

geogiiiot15eiANudsEaN1TaY WaTAIS
a a o A A PRI v

fin1sasrausziiutadeidesdug Mneades
AT @189 ANEANEUTRINAULLE AL
AaaakAallunIsAaaulm annadeasaaasul
Have1y panmaInIevIevinfainsusedniuniy
ALY TIUTEANS AN NI BV ABNSLER VD

proprioception

FDLAUDLUZAINNTTINY
nsanelundeilfidesda de nsmsae
proprioception #3838n15M AU UL R
Tunsdnewadreliensavinisnsiauszdiu
proprioception frewn3asliow joint position
measure #SewA3eaiioln proprioception ’SW]
fowFeuiiousu wazarsAnunluggeenyis
e skasnavdslusnsduilndidestunie
Sruaudidiinidefiinndy uasfnundadedud
dwmatenmasuiielilitayafiasuduainiy

s luTduslevy

DL INAUEINNTALUAITNTIAINUNNS
Suauddndesouarnduiovostodasig
azliflanuduiusiu wan1snsiauseidiuainy
AU MINNTNTININEAI5HTIR TUG Larn1588n
Masnevsensaaasulvidasenginisviiadng
Uszsrureduasuliiinnsndeulmeessensd
ansdadudsdisndu mszfunsvzasanudo
LazAsanINAMLEInsalunssuitene S99y

Y

danalianunsadesiunsanludgeengla

AnAnssuusena

Mt fuduniisvedasenisisy
B3 A uduiUSsE IR AT ULANULE RN
mnduuazauaugavesnsasiminludasen
FalsrsunugamyunsideUssinntueld Ay

anavmans unIneraeysnn Useddnsfing
2561

LN

1. NUNITIRY LIRIAS, TN umSyned wazedn
sonvnde. Yadefiianuduiudaenginssu
N30 UM IINANVRIRE1Y Faminvays.
NTEANTNANINYIYULIFNT: INYIFERI UL
wialuladl. 2560; 25: 23-33.

2. enumsdsnaunmuszssulvelaenis
A39319NY ﬂ%ﬂ‘ﬁ 5 9.7, 2557. [Duinasiun].
2558 [dale 10 nsngau 25621, Whials
70 https://www.hiso.or.th/hiso5/report/
sreport.php?m=4

3. FULLER GF. Falls in the Elderly. Am Fam
Physician. 2000. 61: 2159-68.

L v 6§

4. 2R asEius, algngen Aslaney, Useladg

o £

finA MeuIAl, dUUR 9RUAS, YiiaA gnen

v & a

0, aand SsnvRiydy uavame. Jadeuiidl
ANuduNUSHongAnssun1sdasiunisunay
VIO, INTANTNYIUIANIITUN. 2560;
18: 215-22.

5. aYeal @SuLAY, 381N ANNGAL, NUNNS
unsuautR. n1sAnwikwInienisUesiunig
vnauludaee YU Ui sA ML, 215813
WEIUIANAITUN. 2557; 15: 122-9.

6. audnwal Wesuueia, WSuns wnssnwn,
gy a13n1,3la AUAlsAduna. Auaunse
Tunmssivessatonglugarugunedun.
MIETIENINUIUR. 2560; 39: 52-62.

7. Ribeiro F, Oliveira J. Aging effects on joint
proprioception: the role of physical activity
in proprioception preservation. Eur Rev

Aging Phys Act. 2007; 4: 71-76.



87
BJM Vol.6 No.2 July - December 2019

10.

11.

Han J, Anson J, Waddington G, Adams R,
Liu Y. The role of ankle proprioception
for balance control in relation to sports
performance and injury. Biomed Res Int.
2015; 1-8.

Sohna J, Kim S. Falls study: Proprioception,
postural stability, and slips. Biomed Mater
Eng. 2015; 26: 693-703.

lwysd Wws0101. @nun1salEgieny &
geongiuasouady Yuvu Ay, [Bulnes
wel. [adaile 10 nsngau 25621, 1
delaa1n: http://www.dop.go.th/
download/formdownload/download
th 20162203134717 1.pdf.
Boonpleng W, Sriwongwan W,
Sattawatcharawanij P. Rate and associated
factors for falls among elderly people:
Chaopraya waterfront community in
Nonthaburi province. J Nurs Sci. 2015; 33:
74-86.

12.

13.

14.

15.

s nI5300A9, anaen aumanyl, wesal
T9gT30d, NTUT 1IND. NIINTIFI N15aY
wazaunnInludgsengiindoulmuarlsl
wasulmsmedulsed. nsasmada
ASUNVELaznIenINUIUn. 2551; 22: 271-9.
Stephen GW. Clinical neuroanatomy. 27"
ed. McGraw-Hill Companies: USA; 2013.
Menz H B, Morris M E and Lord S R. Foot
and ankle risk factors for falls in older
people: a prospective study. Journal of
Gerontology: Medical Sciences. 2006;
61A(8): 866-87.

Ko T, Lee S and Lee D. Manual therapy
and exercise for OA knee: effects on
muscle strength, proprioception, and
functional performance. J Phys Ther sci.
2009; 21: 293-9.



88

YINYEns U o atiuil b nsngiau - U beol

UNAMNUSNALNTDNISNUNIUTTUNTTY (Review article)

yanmidYasviae: unuminlasululuniizdinfioalsundy

adanssal Juunufesinm (W.U)' uag ATAA1 AATy (W.U.)

TMEIUBANAINTTUTUTITUNT 0 A39190 Yays Usemelvey
ZauninSidineuaznyeansiiuafed Anzunmeans nive1deysn vays Ussmelng

unAnge

ynmisadesviosingnltidususuusnvesmsitademedsdlugiinsnneuiniioadeundu widosn
Tutagtuwmalulagvesnsidadeniededlaiauliegrann ilvunumvesyaninsddesiomna
iesnndmmihuaganudunngein Sansrendviolonaisdneuimesdainnumiuglunsidaded
Andlsumaunuynnmdvesiesluvanse lsalunguanzaniioadsundundunmdidsdmsade
ynm§savesviondususuusnogwuin unaruiiingusrasdifionuyuunumuesnningsdves
vieslumsidadegthenmuinveadeundululegiunaziaiesiensitesomesdnasulululsad
wulgveslundunnztintesdsundusuiassAvsnmuenedosilasngg wandy

Do

18R NIERNEUNYRIVIDY LeNeLTEADNTINDS N1ITMEN9SE dans1wnin

]
[

WUSNSURAvaU ASEAT BULRTRY

a

eXe

anun S larYmanluafes AuguLNneaEns UINeIREYIN
Jwinvays Usewnelng

E-mail: sornsupha@hotmail.com

TUNTUNAY HQUIBU 2562 TUNNBUTUNAIY AAIAN &l



89
BJM Vol.6 No.2 July - December 2019

Plain abdominal radiographs: the changing trend of imaging in acute abdominal

pain
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Abstract

Conventional abdominal radiographs (CAR) have long been used as initial imaging in patients
with acute abdominal pain. With the advancement of imaging modalities today, CAR has a
limited role in the diagnosis of acute abdominal pain due to its low sensitivity and specificity.
The imaging modality for acute abdominal patients has changed to ultrasound or computed
tomography with a good diagnostic accuracy but CAR is still ordered by the physician. This
study aims to review the current role of CAR and the common abdominal conditions that other

imaging modalities replacing the CAR. The accuracy of those imaging modalities is also discussed.
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Introduction

One of the most encountered problems
at the emergency department is abdominal
pain, with a broad differential diagnosis to
consider ranging from benign to life-threatening
causes. Early diagnosis and timely management
of these patients is the top priority to avoid the
possibility of poor clinical outcomes. However,
only the history and physical examination
usually provide inadequate information to
diagnosis. In most cases, the clinician must
resort to laboratory testing or imaging studies,
which may be inconclusive. It is important
for the clinician to know the accuracy of the
test being used to prioritize and weight the
information.

Imaging plays a key role in the
evaluation of patients with acute abdominal
pain. The decision to order an imaging study
should come from information gleaned from
a comprehensive yet focused history and
physical examination. It is also important
to consider the risks and benefits of an
imaging modality when evaluating a patient.
Conventional abdominal radiographs (CAR)
either acute abdomen series or plain abdomen
series have been the initial imaging modality
used for the evaluation of acute abdominal
pain, due to its ease of acquisition and low
cost.

In this review, we discuss the current
role of CAR and the change from CAR to
another imaging modality in the common

acute abdominal conditions.

Overview of acute abdomen series

A single abdominal X-ray delivers a
radiation dose of about 0.25 milli-sievert (mSv),
equivalent to 12 chest X-rays.' Acute abdomen
series includes three views of the supine and
upright abdominal radiographs and upright
chest radiograph while plain abdomen series
comprises of two views of supine and upright
abdominal radiographs. Unfortunately, the
diagnostic efficacy of CAR is poor, especially
due to insufficient sensitivity. In a study of 91
patients by MacKersie et al., they reported a
30% sensitivity, 87.8% specificity, and 56%
diagnostic accuracy of acute abdomen series
for the detection of any abnormality in non-
traumatic acute abdominal pain in adults.” In
a large study of 1021 patients by van Randen
et al. found that two-view plain abdominal
radiographs improved the correct diagnosis
from 49% by the clinical alone to 50% after
evaluation of the radiographs which was a
non-significant difference (p = .14).” In the
study by Kellow et al.,, 50% of patients with
non-traumatic acute abdominal pain who has
abdominal radiography required additional
studies, and CAR helped confirm the diagnosis
in only 2%-8% of cases.” Sreedharan et al.
found that 41% of patients whose plain films
showed no abnormality underwent further
imaging studies and the results showed
abnormality in 53%.” In a retrospective study of
871 patients, the best sensitivities of CAR were
obtained from the detection of foreign bodies
(90%) and bowel obstruction (49%), while
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it was 0% from appendicitis, pyelonephritis,
pancreatitis, and diverticulitis.®

In conclusion, CAR has little or no
impact on establishing a diagnosis or adopting
a therapeutic attitude for most patients. With
the increased availability and technological
advances of other imaging modalities such as
computed tomography (CT) and ultrasound
(US), the usefulness of CAR has diminished.
Given the poor performance, added cost, and
increased radiation dose, CAR are indicated only
in specific, limited settings. The main indications
are for suspected intestinal obstruction, for
suspected perforation of the gastrointestinal
tract, follow-up of urinary tract calculi and
foreign bodies due to penetrating injuries
or ingestion. Therefore, the decision should
be made based on the clinical context and
location of pain or according to a conditional

strategy.

Evaluation of generalized abdominal pain

Generalized or non-specific abdominal
pain can be caused by intestinal obstruction,
hollow organ perforation, intestinal ischemia
or vascular cause such as dissecting aortic
aneurysm. CAR is still in the guidelines if
suspicious of bowel obstruction, bowel
perforation, exacerbation of colitis and
peritonitis.”

Intestinal obstruction

The findings in intestinal obstruction in
CAR are dilated bowel loops proximal to the
site of obstruction, together with air-fluid levels

that are different heights in the same loop.®

Nowadays, CT has become popularly used
since CT alone not only confirms the diagnosis
but also localizes the site of obstruction and
defines its nature (Figure 1-2).""

Intestinal perforation

Hollow viscus perforation is most
commonly due to duodenal ulcer or sigmoid
diverticulitis.® The reported sensitivity in the
detection of extraluminal air on CAR is 50-
70%."” However, nearly 50% of patients who
had hollow viscus perforation at laparotomy
failed to demonstrate pneumoperitoneum
on CAR (Figure 3).” Moreover, the finding of
pneumoperitoneum on CAR in patients who
have acute abdominal pain is not always
associated with the need for surgery for
hollow viscus perforation.”” CT has a superior
sensitivity to erect chest radiograph for
the diagnosis of pneumoperitoneum.'* CT
lung window is excellent at detecting free
intraperitoneal air, but the location of the free
air does not necessarily correlate with the site
of the perforation.’

Mesenteric ischemia

As clinical examination and laboratory
tests tend to have limited ability to predict
the presence of mesenteric ischemia, imaging
tests are often needed. CAR usually remains
non-diagnostic in most cases of mesenteric
ischemia. If the diagnosis of mesenteric
ischemia is concerned, urgent CT angiography
should be performed.””" CT angiography can
diagnose the arterial or venous nature of
ischemia, the site of the vascular obstruction

and whether the mechanism is occlusive or
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not. CT with IV contrast has sensitivity and
specificity for acute mesenteric ischemia of
64% and 92%, respectively.'” MRI has been
proposed recently as a substitute for diagnosis

and follow-up of acute mesenteric ischemia.'®

Evaluation of right lower quadrant pain

Right lower quadrant (RLQ) is the most
common location of acute abdominal pain.
It may be caused by appendicitis, ovarian
pathology, ectopic pregnancy, hernia, intestinal
pathology, and renal colic. Here we discussed
the two common RLQ lesions included acute
appendicitis and gynecologic conditions.

Acute appendicitis

Fourteen percent of patients presenting
to the ER with abdominal pain have acute
appendicitis.” Radiographic signs that suggest
appendicitis include appendicolith (Figure
4); the presence of air in the appendix; signs
of localized paralytic ileum; loss of the
caecal shadow; blurring of the right psoas
muscle; dextroscoliosis of the lumbar spine;
haziness over the right sacroiliac joint; and
free intraperitoneal air or fluid. However, all
these signs have a low sensitivity of 1% to
55%." Petroianu et al. have proposed a new
radiographic sign of fecal loading in the cecum
for differential diagnosis of acute appendicitis
compared with other inflammatory diseases
of the right abdomen. In their study, this sign
has high sensitivity and specificity for acute
appendicitis of 95% and 85% respectively.” A
study in 2010 showed that only 9% abnormality

pick-up rate was achieved from CAR in cases of

acute appendicitis.”* US and CT are often used
to evaluate patients for acute appendicitis and
can also detect other causes of RLQ pain such
as mesenteric lymphadenitis, tumors, Crohn’s
disease, infectious, diverticulitis, complicated
Meckel’s diverticulum, iliac aneurysm, and
adnexal pathology.' The addition of imaging
studies has decreased the rate of unnecessary
appendectomy by two-thirds compared to
the clinical alone.”” Raman et al. reported that
first-intention use of CT had decreased the rate
of unnecessary appendectomy from 24% to
3% over 10 years but at the cost of increasing
the frequency of CT from 20% to 85% in
patient undergoing appendectomy.” In the 46
patients without appendicitis, an alternative
diagnosis was made by CT in 22 patients and
by the US in 15. CT scans showed abscesses
and/or phlegmons in 28% of patients with
appendicitis versus only 17% using the US.**
Nevertheless, CT has a radiation dose penalty.
The radiation dose of abdominal CT is 10-100
times greater than that of an abdominal film
at 10 mSv.® Tarulli et al. reported 42 cases
using focused CT were positive for appendicitis
and identical to standard abdominal CT.”
Literature have suggested using the US as an
initial imaging modality, followed by CT if the
US result is inconclusive.”**® If MRI were more
available, it would be a real alternative since
its diagnostic performance seems equivalent
to CT. In a small study by Isarael et al., when
the appendix was visualized on MRI, the

sensitivity, specificity, positive predictive value,
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and negative predictive for the diagnosis of
appendicitis was 100% for all parameter.”’

Gynecologic conditions

In a female patient with RLQ pain,
ruptured ovarian cysts, ovarian torsion, tubo-
ovarian abscess, and ectopic pregnancy should
be considered. Abdominal radiography has a
limited role in the evaluation of the women of
gynecologic conditions. The US has an accuracy
of 96% for ovarian torsion.” In a study by Lee
et al,, examining ovarian torsion, the twisted
vascular pedicle was detected preoperatively
by the US in 28 of 32 patients with surgically
proven torsion, showing a diagnostic accuracy
of 87%.”" Pelvic US has a sensitivity of 93% and
a specificity of 98% in the diagnosis of TOA.*
MRI can be performed next to the US if non-

diagnostic is in concern.

Evaluation of right upper quadrant pain
Right upper quadrant (RUQ) pain
may relate to disorders of the hepatobiliary
system, right kidney, pancreas, bowel, pleura,
and musculoskeletal system. The most
common disease that should be considered
in the right upper quadrant is biliary disease.
Ten percent of the adult population in the
United States has gallstones and 35% of
them requiring cholecystectomy.” The US
has been used as the first line imaging study
for evaluation of the gallbladder and biliary
tree with a sensitivity of 83% and specificity of
95%.>* However a recent study demonstrated
that CT may be the study of choice when
the likelihood of acute cholecystitis is high

because it is superior at identifying the
severity and it is a non-user dependent.”
The ability of US to detect common bile
duct stones is also limited, nevertheless,
the diagnosis of intrahepatic calculi by the
US may be more accurate than that of CT
because these stones lack sufficient calcium
to make them radio-opaque.”® However, CT
is often used in the clinical setting because
other disease processes such as pancreatitis,
gastritis, peptic ulcer disease, and even bowel
obstruction may present as RUQ pain.>* CT
with contrast is recommended for complicated
cholecystitis, cholangitis and less common
causes such as subhepatic appendicitis, right-
sided diverticulitis, perforated duodenal ulcer,

liver tumor or abscess and omental infarction.”

Evaluation of left lower quadrant pain
Diverticulitis and its complications are
the predominant causes of left lower quadrant
abdominal pain in Western countries whereas
right hemicolon is predominant in an Asian
population.” As for patients with RLQ pain, LLQ
pain can be secondary to renal colic, ovarian
pathology, ectopic pregnancy, and hernia. For
the diagnosis of diverticulitis, CT is sensitive
(97%) and specific (98%) with a diagnostic
accuracy of 98%. CT is also effective for the
diagnosis of complications such as perforation
or abscess, with diagnostic efficacy of 96%
and 98%, respectively and should, therefore,
be the initial study.” In a prospective study
of 123 patients with clinical signs of acute

intestinal inflammation, the sensitivity of US in
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comparison with abdominal CT in diagnosing
acute colonic diverticulitis was 84.6%, and
the specificity was 80.3%.% US may be less
sensitive than CT in detecting abscesses and
micro-perforation. MRI has been shown to
be effective for diagnosis and evaluation of
diverticulitis™™* but its feasibility is needed
to establish the clinical utility of MRI in these
issues. It can be used as alternative imaging
in patients who have a contraindication to

iodinated contrast or in pregnancy.

Evaluation of left upper quadrant pain
Localized LUQ pain is a rare clinical
presentation. Different possible origins include
the spleen, pancreas, stomach, colon, or
retroperitoneal sources. Splenic infarct or
abscess, splenomegaly, pancreatitis, gastritis,
renal colic, pyelonephritis are considered. CT is
the best study for evaluation of LUQ pain and
can reveal splenic infarct or abscess, gastric
malignancy, pancreatitis, pyelonephritis and
inflammation of the bowel."’ In the setting of
blunt trauma, the US may detect free fluid in
the abdomen as a surrogate marker for acute

splenic trauma.

Evaluation of epigastrium pain

Multiple possible etiologies must
be considered for epigastric pain, including
pancreatitis, peptic ulcer (with or without
perforation), mesenteric ischemia, intestinal
obstruction, biliary colic, and myocardial
infarction. Abdominal plain radiography

typically offers little information in the

evaluation of acute pancreatitis. The US may
be limited by patient habitus and bowel gas
but may play a role in the assessment of
pancreatitis by identifying gallstones as the
cause. Esophagogastroscopy has replaced
imaging in the peptic or duodenal diseases.
For patients in poor general condition,
or when abdominal guarding raises fears
of hollow organ perforation, or when
mesenteric ischemia or intestinal obstruction
is suspected, CT with IV contrast is the first-
choice examination as described earlier. CT
is also often used to exclude other sources
of pain and to assess the severity of the
disease, especially in patients with continued

symptoms who are not improving.

Evaluation of flank pain

Ureteric colic is the most common
cause of flank pain. Non-injected low dose CT
is the fastest and most effective technique
to evaluate flank pain.”** However, to limit
radiation exposure, the combination of US
with abdominal plain films is usually effective,
while low-dose CT is reserved for inconclusive
studies.” In pregnant women, the US is the
first-line examination, complemented by
MRI if results are non-conclusive. If MRI
is not available, low-dose CT is possible
because pregnancy is often advanced and the

teratogenic risk is much more limited.*

Evaluation of pelvic pain
The approach to pelvic pain varies

according to gender. In males, we have found
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no formal recommendations for imaging
evaluation. The US is usually used as initial
imaging of the bladder to assess for the
etiology of acute urinary retention including
bladder stones, clotted blood in the bladder
or an enlarged prostate. The US can also be
used to confirm Foley placement in a patient
who is anuric.

In women of childbearing age, trans-
abdominal or trans-vaginal US is the preferred
studies when gynecological or obstetric
causes are suspected. CT is a more effective
study when diagnosis leans toward intestinal
or urinary causes.”” In pregnant women, MRI
is preferred to low-dose CT if the US fails to

provide an answer.*

Summary

The evaluation of acute abdominal
pain in the ED is challenging. From this review,
we conclude that conventional abdominal
radiographs currently have limited role in the
exploration of abdominal emergencies and
have little impact on establishing a diagnosis
or adopting a therapeutic attitude for most
patients when compared to clinical examination
alone. The current choice lays between
routine first-line US with complementary CT
if necessary versus routine first-line US for all
pain in the RLQ and RUQ with routine CT scan
for all other localizations. CT is more accurate
than in the US. However, in order to limit
radiation exposure, beginning with the US and
progressing to CT only if US exam is negative

or inconclusive is the current trend. MRI can

be performed next to the US if non-diagnostic

in a concern in a pregnant or pediatric patient.
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Figure 1 (Top row) Plain abdomen series of a 83-year-old male presented with hematochezia,
reveals transition point at splenic flexure region (arrows). (Bottom row) Axial and sagittal

CT reformations demonstrate severe bowel swelling (arrows).

Figure 2 (Top row) Plain abdomen series of a 37-year-old man shows distal small bowel
obstruction. (Bottom row) Axial and coronal CT reformations reveal no bowel
obstruction. Hematoma and abnormal air are demonstrated at right anterior pararenal

space from prior kidney procedure.
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Figure 3 (Top row) Acute abdomen series of a 74-year-old woman fails to depict abnormal air.
(Bottom row) Axial CT reformation reveals minimal free air (arrow) in the pelvic cavity

together with free fluid from ileal perforation.
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Figure 4 Plain abdomen series, spotted views reveal an appendicolith (arrows).
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Abstract

EEC workers have a risk of cancers and cataracts from radiation exposure while working
in the workplace or industrial factories. Radiation workers should know that their routine works
would have a risk of what types of radiation they are exposed to? And what types of radiation
protection equipment they should use during their operations? In addition, the agency should
provide training courses on radiation protection for the workers, provide radiation protection
equipment, and establish radiation surveillance measures that are consistent with the context

of the agency.
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INSTRUCTIONS for AUTHOR and PREPARING MAIN MANUSCRIPT
for PUBLISHING in BURAPHA JOURNAL OF MEDICINE (BJM)

BJM is a peer-reviewed general medical journal which is published yearly, either in Thai or
English languages. The articles from both within and outside the Faculty of Medicine, Burapha
University are invited. The research article must be approved by the Ethics Committee of the
Institutions, Organizations or Agencies. Manuscripts have not been published previously in print
or electronic format and are not under consideration by another publication or electronic

medium. The author will receive a copy of the journal when the article has been published.

Types of articles published in BJM

1. Original article is a research which reports of data from original research.

2. Review article is a comprehensive, authoritative, descriptions essay or scientific paper
which provides a knowledge-oriented synthesis of research on a topic at that moment in time
from either within or outside the country.

3. Special Article and Commentaries is an article or comment on the matter in
an article of a special interest or knowledge, including exclusive interviews, medical policy.
comments of experts, and reviews.

4. Case report is a report of patients with disorders to rare diseases, injury or innovations
describe a diagnostic or therapeutic dilemma, suggest an association, or present an important
adverse reaction. All case report articles should indicate that informed consent to publish the
information was granted from the patients or their guardians.

5. Miscellaneous is the other useful reports related to the medical field and public
health that encourages mutual understanding among practitioners.

6. letter to the editor and Letter in reply

Instructions for Authors

Preparing Main Manuscript Text: The original typescript, in print and on data file
diskettes (CD only) must be submitted, including copies of all illustrations, legends and
references. All must be typed single-line-spaced on 8%” x 11” (A4) white bond paper, using
front TH SarabunPSK. Only a word processor (Microsoft Word 2003 onward) should be used.
Margins must be at least 1 inch, and 0.5 inch indentation. Metric measurements are to be used
throughout the text and illustrative materials. Generic names for drugs are to be used. Brand

names may be included in parentheses.
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Titles: The title must be short, specific, and clear. The title page should be typed on a
separate sheet and include the full name, degree and academic affiliations and e-mail address

of all authors.

Abstracts: Submit abstracts in duplicate, both in English and Thai, which must include
a concise statement in not more than 250 words of what was done, what was found and what

was concluded. If there is no Thai author, Thai abstract is not required.

IWustrations and Tables: Use only illustrations that clarify and augment the text.
Submit illustrations in duplicate, unmounted, and untrimmed. High contrast, glossy-prints (not
photocopies) are requested. Original drawings should be professionally drawn in black India
ink. Figure number, name of senior author, and arrow indicating “top” should be typed on a
gummed label and affixed to the back of each illustration. All lettering must be legible after
reduction to column size. Each table should be typed double - spaced on a separate sheet, and
should supplement rather than duplicate the text. They should be numbered consecutively
as mentioned in the text and each must have a heading. Color illustrations will be published

at the author’s expense.

References: Authors are responsible for accuracy of their references. The cited references
should be listed in consecutive order and superscript them at the end of sentence. Once a
reference is cited, all subsequent citations should be running in queue to the original number. All
references must be cited in the text or tables. Unpublished data and personal communication
are not accepted. Use the form of references and the titles of journals abbreviated, according
to the style used in Index Medicus (the Vancouver system). If there are more than six authors,

the first six authors are listed followed by “et al.”

Manuscript Acceptance: Manuscripts are received with the understanding that they are
not under simultaneous consideration by another publication. Accepted manuscripts become

the property of the Burapha Journal of Medicine and must not be published in other journal.

Manuscript Submission: All manuscripts should be submitted with a cover letter and
submission form, addressed to the Editors-in-Chief, with explains why the manuscript should
be published in BJM.



