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Comparison Between Computed Tomography (CT)
Scan and Magnetic Resonance Imaging (MRI) in
Preoperative Pedicle Screw Measurement of
Subaxial Cervical Spine

Jakkrit Keeratiruangrong
Department of Orthopaedic Surgery, Uttaradit Hospital

ABSTRACT

Objective: The aim of study is to compare the morphology of subaxial cervical pedicles (C3-7 cervical
pedicles) in computed tomography (CT) Scan and magnetic resonance imaging (MRI) and assess the
ability of MRI for preoperative pedicle screw planning.

Methods: The retrospective cohort study included the CT scan and MRI of 10 patients (100 subaxial
cervical pedicles) who are over 18-year-old patient that performed in Uttaradit hospital during January
2022-December 2023. This study compares the pedicle parameters (Outer pedicle width (OPW), Outer
pedicle height (OPH), Pedicle axis Length (PAL) and Pedicle transverse angle (PTA)) between CT scan
which is gold standard for assessing the bony structure and MRI.

Results: The overall parameters included OPW, OPH and PAL of subaxial cervical pedicle morphology
in MRI are significantly less than in CT scan. (4.40+1.00 vs 5.32+0.85,4.72+0.93 vs 5.98+0.84,31.51+2.35
vs 33.03%3.20 millimeter) (p<0.001) except PTA that is no significant difference between 2 groups
(39.7743.91 vs 39.22+3.64 degree) (p=0.254). The mean difference of OPW, OPH and PAL between two
groups are 0.92 + 0.63,1.26 + 0.84 and 1.53 + 2.57 millimeter which are significant correlation (r=0.776,
0.552, 0.611) (p<0.001). Bland-Altman plots show limit of agreement (LoA) range from -0.32 to 2.16,
-0.39 t0 2.91 and -3.50 to 6.56.

Conclusions: Pedicle size in MRI is smaller than CT scan. So, it is safely to perform the pedicle screw fix-
ation if pedicle parameters in MRI are large enough. The PTA in MRI can be guiding the direction of screw
insertion as same as in CT scan. However, surgeon should be aware of short screw length when using
parameter in MRI.

Keywords: Subaxial cervical spine, Pedicle screw, Computed tomography, Magnetic resonance imaging

Contact: Jakkrit Keeratiruangrong
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wunTELNINFeusneg 910 sld pedicle screw fiRawann
Tdun Wy nsuindudeiduiden (vertebral artery) %se
\@uUszam (spinal cord and cervical spinal root) Fadu
JupTgagaun?

Fatun1snunuoun1siagn Tnensanundnuae
Tassaduasnszgn pedicle Fsnindenmaied filudes
YDIVUIN AU WaLTANS (preoperative pedicle screw

measurement) n@1usald screw Lausely wavasldly

'
a

Aamdliliaonfedaiudsiddyesnaunnuagaisimn
adaroumssinga
FBarenmvnadsdiuugihdmiunszgnasdiudisie
Computed Tomography (CT) scan desnanansaiu
anwaurlassaiievesnsegnlas” " Tngnuinvuinainy
NeURINTEAN pedicle fivaendesenisld pedicle screw
AodlvwIANINNIMTEINAY 4 Tadwmsain CT scan wndl
ywadnmiriuusilidongunsaifaniinszgnudindu’ us
funelsaieafunsegnasdidedldiunisinuilaenisingn

iosen Hudu Fennsdinsraniedsddg Magnetic Reso-
nance Imaging (MRI) 3z ladayalunsitiadelsn uazUseidiu
nsnaviuduUsza Mo waIunSHdRann SN ATTULEY
Uszam adugajimnendnluridasnnidiaeldfniinis

16,17

dn52 CT scan'®" sihlsigfiheynaeiazlédunmsfiansan
N135nYIEN1sHARAealAsUNS@WTI9 MRI fownnIe
dunsdansnn CT scan Huagionsanddlugineuisned
FoyailéFuan MRl faszdiulsidaeu Wy msUssdiuany
ossification of the posterior longitudinal ligament (OPLL)
LAENTIUNURAREAR3INTEANGIY pedicle screw vl
fUededldsuidifiunnniy waedalddefiunnty
91NM15ANWI98 Omar Pacha T. uazAnz' Fefnw
WiguiguruaaunianayaAue1Iveensegn pedicle
Y0INTEANTUNGIEINDI (lumbar spine) NNAMEA1TIE MRI
Wisuiisufu CT scan Sadudeyasiads wuindan
uan@snueg1eitedAynanin uadsldiinisAnwivung
n3zgn pedicle vawnszanAvaIUa wazdalsifinis@nuniau
23 luLITEUIUTINTERN pedicle 31 MRI Uag CT scan

' @

Pienuuanaaiunield adudeyanidfyedmilslunis

=

PEAnSINTEANME pedicle screw

Se

FBHUNITH

€

P '
o o = =

arduieLUIguLigUANYILIDINTERN

[

UYL

D

ANARAIUATT NEASUAIN MRI AU CT scan

Y

pedicle Tunsy
iievhnldlunsnsununssindindnnsnszgnine pedicle
screw MU ATMET Wazfimnanes screw Tdayadild
fanuuaneiuvselil uagazanunsalideyaann MR e
agadeilaglidinsia CT scan lovieldl

WBnsAnen
nsfnwILuUNIAfRYITlaAuTayadaunas (ret-
rospective cross-sectional study) \U3gUWIBUANYUZUDS
nszqn pedicle Y0INTEYNADAIUAY ¥3B NIZANABIZAU
fi 3-7 voafthelulsameuiagnsdnd Turisnan 1 unew
2565 - 31 Suanau 2566 Fagniiuluszuy PACS was

fu fnfdoustlunaiidnfe fernisvesdulssamdiy  1IMEIUA
ABYNNATIUAIBANNAFT9T 19U NTznaIuABIERUNATIU
uUszam vieuseInsEgnABNAViuIduYIEamN N1sAnLe
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LNaUgiARLEN

1) Q’ﬂwﬁﬁmq 18 YRuly

2) fHanneesed MRI uag CT scan NSEANAUNAS
UMD

IneUsIAnDaN

1) nszanraunRLAfLlla nseannaINgURLYe NSEaN
Ao L‘ﬁmaﬂﬂﬁz@ﬂ

2) isunmsWidnnsegnAstnnou

nsiiusIusIndoya

Tdoyadnuaenszan pedicle YeINTEANABAILAN
nANENE39E MRI was CT scan 114 axial way sagittal image
TalnefasunndenslsUnng 1 vinu ﬁ?fﬁfﬂﬁﬁaaﬂamﬂ CT scan
Aoy wdNtuEn 2 dai Faurindeyadn MRI Tugiae
ey wazyhnmsfiususndeyadnuaznszgn pedicle

Mlnaran13uNUNSHIAREAnsEAneIe pedicle screw

e
=D

4.20mm R
%

e

32.88mm 32.24mm

[ J
@42.39(317.611)‘ @45.53(314.47)
C

91n3U Axial image CT Scan wag MRI (g‘dﬁ 1)

1. YUIAA1UNI19Y89UBNTEQN pedicle (Outer
pedicle width, OPW) laginannveuuenanainiiuuenia
siluvesnszgn pedicle ludruiinauiian (The outermost
medial-lateral diameter of the pedicle isthmus)™’

2. yuasAnsEan pedicle Tuuwassuiu (Pedicle
transverse angle, PTA) fig 431839A158WIN8 LHULUINTEAN
pedicle AU L§ULLu1ﬁﬁﬂa’]dmaﬂﬂi%aﬂﬂaﬁ’mﬁw (The angle
between the pedicle axis projection and the vertebral
midline)"

3. A21U81IYBINTEAN pedicel (Pedicle axis
Length, PAL) A8 S28¥3INYBUNTEANATUNAIVDLAULUT
nszan pedicle fis vounthvainszanae (The distance from
the posterior cortex of the pedicle axis projection to the

anterior margin of the vertebral body)"’

8.86mm

31.50mm

17.29)

)’

i

5U7 1 Yayaveinsean pedicle 305U axial image Y89 MENETIE CT scan (A) wag MRI (B) lngiduannin a fi4 b Ao 3un
ANINTYRIBINTEAN pedicle (Outer pedicle width, OPW), ldwanga d s e A A LENIvBINTEAN pedicel (Pedicle axis

Length, PAL), kazajilaenseningmn ¢, d uag e Aayuasrnsean pedicle luluissuu (Pedicle transverse angle, PTA)"
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91034 sagittal image CT scan uag MRI (U7 2) 1n
A1UgIVRINTEYN pedicle (Outer pedicle height, OPH)
1P8IANVOUUDNFNINVDUAUUUTIUDUALAIIYBINTEAN

pedicle Iuﬁ’suﬁLLﬂUﬁ?jﬂ (The outermost supero-inferior

diameter of the pedicle isthmus)"’

4

o g 5.(3mm
f o,

'.‘(g 5.4{mm
) -4

P

5UN 2 Jeyavensean pedicle 33U sagittal image Yo a18$9d CT scan (A) wag MRI (B) lag 1dwan3a f §ia g Ao

ANE9YBINTEAN pedicle (Outer pedicle height, OPH)™

ASAATILINIIEDR

AasgviveyadnuneYaINgUiIaLNMEaNANT T
wazlUTeuLiguANeA9Yestayadn CT scan hag MRI
§t Paired t-test TneruuarALEI@dRT 0.05 Tag
AnTzideyanianeainmelusunsi SPSS® v29 (SPSS Inc,,
Chicago, Illinois, USA)

3YTITUNTIVY
nsfnuildiunIsiansauaglduniseydily

AtulasINg 3NAMENITINNITITEETTUNTIdETuNYwE

Tssenuiagnsingd tavillasen1side 33/2566

NANTTANYA

INMsAnwIanuzveInTzgn pedicle Tunsegnae
drudns viiensegnAesEAUl 3-7 (nsegnasdIuasisIuIL
5 3 Tasnszgnae 1 3u il 2 pedicles andusuaunszgn
pedicle Wanum 10 pedicles) vaiUe 10 au @Ay 100

pedicles) flongtade 58.2 + 9.91 U umane 5 au (Govay
50) fio1ginfe 57.4+10.64 T wagimavds 5 au (foay 50)
flongiade 59+10.30 U anamde¥sd CT scan Fadu
Amdensediaansadnuilassaiisueansegnldedis
Faau wudh Anadordimdonvumasgrudusd v
AMUNT19URINTEAN pedicle (OPW) yuin 5.32+0.85
{afuns warAINgIYaINTEn pedicle (OPH) Hvuin
5.98+0.84 fiadlums anszgn pedicle YoInIzgNADILHU
7l 3 uay 4 Toadnninsedudu Aefiauniie 4.88:0.81
Wz 4.85+0.67 Hadums MuawU Uagnsegn pedicle ved
nszgnAesEAUTl 7 fuualngiiign fe fluuin 6.31£0.82
fodums uonnismuingzgn pedicle fAue1 (PLA)
33.03+3.20 AT wavyNerluluIszuIu (PTA) den
39.22+3.64 89N (951411 1)
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M131991 1 Jeyaveinszgn pedicle voiNTEANABAILAINIINAMELSIE CT Scan

A1UNANe

(Outer pedicle

AIMUE
Y

(Outer pedicle

ATUYTI 3;|3JE]\1ﬂ'ﬂULL‘lJ'J§3‘LI'TU

(Pedicle axis length, (Pedicle transverse

width, OPW) (mm.) height, OPH) (mm.) PAL) (mm.) angle, PTA) (Degrees)

Mean + SD Mean + SD Mean + SD Mean + SD

C3 (n=20) 4.88 + 0.81 6.04 + 0.97 31.80 + 2.35 38.69 + 3.22
Ca (n=20) 4.85 + 0.67 593 +0.75 31.71 £ 2.66 41.28 + 3.17
C5 (n=20) 5.20 + 0.50 5.89 + 0.84 3251 + 3.05 42.02 + 3.25
C6 (n=20) 535+ 0.48 5.69 + 0.66 34.31 £ 2.21 38.33 £+ 2.78
C7 (n=20) 6.31 + 0.82 6.36 + 0.85 34.84 + 4.21 35.80 + 2.05
5734 (n=100) 532 +0.85 598 + 0.84 33.03 + 3.20 39.22 + 3.64

Mnamae3sd MRI Sainlinudsidulassadhones
[oidesou (soft tissue) annirAnwlassaineveansegn
WUIN YUIAAIUNINNYBINTEAN pedicle (OPW) dvuin
4.40+1.00 {adlunT WArAUEWRINTEAN pedicle (OPH)
fyu1n 4.72+0.93 fadiuns AI1NE1IV0INTEYN pedicle
(PAL) ifin 31.51:+2.35 Hadiuns uazilyuerinsgn pedicle
Tukussuny 39.77+3.91 83 uENIINUSIWUIIEN YIS

lnsvasnweInszgn pedicle vasnszanaadiuan Wululy
a = U U 1 v = .
NANIWALINUNUNINAYINE CT scan AR NI¥QN pedicle
o a a I | o A A o
YBINTEANABTEAUN 3 Uag 4 TvwIAanninseaudy Aed
AMUNIE 3.91+0.71 WA 3.85+0.68 UAALUAT AIUAINU LAY
. o A a ral A o
nszan pedicle vaaNsEANARTEAUN 7 Hvwnlngiign Aedl
QUIA 5.73+1.03 Taawns (115199 2)

A13197 2 Yeyaveinsegn pedicle YoenTEONABAINA1NINAMEETIE MR

A1UNANS

(Outer pedicle

AIMUE
Y

(Outer pedicle

A3TUYTI 3;|3JE]\1ﬂ'ﬂULL‘lJ'J52§N']‘U

(Pedicle axis length, (Pedicle transverse

width, OPW) (mm.) height, OPH) (mm.) PAL) (mm.) angle, PTA) (Degrees)

Mean + SD Mean + SD Mean + SD Mean + SD
C3 (n=20) 391 +£0.71 4.50 = 0.86 31.67 + 2.16 39.31 + 3.09
C4 (n=20) 3.85+0.68 452 +1.01 30.81 + 1.98 39.80 + 4.89
C5 (n=20) 4.05 £ 0.51 457 +0.71 30.85 + 2.81 40.35 + 3.37
C6 (n=20) 4.43 £ 0.56 4.75 £ 0.83 32.67 + 2.52 39.77 + 3.66
C7 (n=20) 573 +1.03 5.27 £ 1.07 31.54 + 1.90 39.61 + 4.55
334 (n=100) 4.40 £ 1.00 4.72 +0.93 31.51 £ 2.35 39.77 + 391

v
o

WewSeufigudeyadnuuzveinsegn pedicle Tu
N3EQNARAINENN 381N MANESIE CT scan U MRI wuh
YIAVBINTEYN pedicle 3N MRI fiAtoandtain CT scan

M9AUNT19 ANGT UAZAINENIVBINTEAN pedicle e
fdpdAgneadia eniuyuesmvensean pedicle Tuwwa

UV 2 nguldfianuuaneneiy (15199 3)
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M13197 3 MsUSeuiiguteyavensegn pedicle ¥8INseNABEILANTENINAME8TE CT Scan iU MR

dayavasnsgn pedicle vas CT scan (n=100) MRI (n=100)  p-value 95% Cl
N3zQNABHIUAN Mean + SD Mean + SD

AUNINS 5.32 + 0.85 4.40 + 1.00 <0.001* 0.798 - 1.049
(Outer pedicle width, OPW) (mm.)

AIUES 5.98 +0.84 4.72 +0.93 <0.001* 1.093 - 1.427
(Outer pedicle height, OPH) (mm.)

MUY 33.03 + 3.20 31.51 + 2.35 <0.001* 1.017 - 2.035
(Pedicle axis length, PAL) (mm.)

HUBATTULUITFUY

(Pedicle transverse angle, PTA) (Degrees) 39.22 + 3.64 39.77 £ 391 0.254 -1.487-0.398

Cl = Confidence interval

* fddAgn19ada p<0.05

NNTIATIENAY Pearson correlation coefficient
TP RDATPUEER AINGY ANYT UaTUBIATTULYT
FPUNUVRINTEAN pedicle YBINTEANABAIUAS fi¥adae
CT scan wag MRI danuduiusiueg9dudAgyn19ais

(r = 0.776, 0.552, 0.611, 0.210 MuaFULazdA1 p-value
<0.05) (5141 4) Lﬁaﬂmﬁmewﬁlugmwmmw wudndl
mwdstuslufiamaeuin (U7 2)

M99 4 anuduiusseninedeyansegn pedicle Y0enTEQnABEINA1NINAMATBTIE CT scan uaz MR

¥

2yavaINszgn pedicle YBINITLANABEIUETN 31U AUFUNUS p-value
AN (Outer pedicle width, OPW) 100 0.776 <0.001*
A11g3 (Outer pedicle height, OPH) 100 0.552 <0.001*
AUe13 (Pedicle axis length, PAL) 100 0.611 <0.001*
ag:uaﬂm‘[,uumizmu (Pedicle transverse angle, PTA) 100 0.210 0.036*
* JrdodAgyn19ada p< 0.05
HSCR | ISSUE 1
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JUN 3 Anuduniusseninaddeuaruineensean pedicle vaansegnaumpaIuae 910 CT scan wag MRI Lala A31uning
(A) A1UE (B) AmeNY (O) Uag yuasmluLuIszuIu (D)

way MRI WU 0.92, 1.26 way 1.53 laedl 95% limit of
agreement (LoA) winfiu -0.32 3 2.16, -0.39 §4 2.91 uag
-3.50 §9 6.56 MU (A15797 5 LLazgﬂﬁ 4)

INNNTIATITIAY Bland-Altman analysis WU
ANRRLYDIAINILANANYBINTEAN pedicle VBINTEANADEAIY
A19713AUNTE ANEY wazAuend Nialdann CT scan

M13197 5 AlafeANuLANANveIteansegn pedicle Y0INTEANABEINANINANABTIE CT scan Wag MR

Yayavainszgn pedicle vasnsEANABEIUENY AuadsAuLANA1S  95% LoA p-value
AU (Outer pedicle width, OPW) 0.92 £ 0.63 -0.32 - 2.16 <0.001*
AINES (Outer pedicle height, OPH) 1.26 + 0.84 -0.39 - 291 <0.001*
A48 (Pedicle axis length, PAL) 1.53 + 2.57 -3.50 - 6.56 <0.001*
yuoarbukEITEUIU (Pedicle transverse angle, PTA) -0.54 + 4.75 -9.85 - 8.76 0.478

LoA = Limits of agreement

N o [

* fidedAgyn9ana p-value < 0.05
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5U# 4 Bland-Altman plot kansmuduiusseninenuwanAeiuaRaedeya pedicle vaInseANAUADEIUEY 210
CT scan uag MRI oA A21n319 (A) Awga (B) amem (O) wae yueealuuuiszunu (D)

sal

NSHRREANIEANABEILENY YBNTEANABTEAUN 3-7
P . a g caal o N,
e pedicle screw fadndugunsaliiliauuiause i bio-
mechanics 17 {8n31N1TMATVBY screw WoenIgunsal
au"" wimMIHngansEanely pedicle screw laeianz
nrgnAsEIUATUNUNMITUNINGoUNNTSTE screw N
na1Aleann esannseanAedIuatuingan pedicle 7

v
LYY =

PNUUNTIA

210 AYIANWUY

frnadnninszgnduvdsdrudue
Tassai1aveanszgn pedicle 910 CT scan deanunsadnw
Tnssadrswasnszgnldf 1insegn pedicle Sufivuslug)fios
wolild screw visolil asld screw wunewinls wasldyy
asrmlutwszuuminls Jelimnuddgetiann®
31nN15ANYIT09 Abumi K. wazAy Wui1 nIgan
pedicle fidpudasnselunisld screw foarsilauin
1nIWFeinfy 4 fadumsann CT scan® 109970 screw

Pfvwnednfignfianansadendlafivunaduniugugnas 3.5

fodums nnsnwwesidavhiinud mnnmdesed T
scan Nzqn pedicle YaanszgnABEILAN TsduTiTivun
nhaliids 4 fadiuns Inslamznszgnaeszdudl 3 uas 4 9
finseqn pedicle dnnInszgnARsEAUdUY Aodimuning
3.91+0.71 uay 3.85:+0.68 fadlms Mgy Fedunisfing
YUINYBINTEAN pedicle Sflvnelvenediavaninsarndald
screw ldvFalaifsflenusnduegann uenandannmedg
$98 CT scan Sanunsatelidiidnanasaionaiiuen?
w94 screw Ifognamnzan Jannuenives screw Midenld
msiianugesnANNEIYRINTEAN pedicel (pedicle
axis length, PAL) 3dlumsinwesiimimuinauenves
nszgn pedicel e 33.03+3.20 fiadwms iiatoamsuiady
solloideseuilaguiiviensegnae Ssaanndesiunisfin
494 Joaquim AF. uazaAny 151897431 WuIAmNE1Iv8q
screw Tidenldestivuinauen 26-30 fadiuns’
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NsAnwIENYLYeINIEAN pedicle 310 CT scan fioy
AR WANIINUTZTUIWINAIUNTI ANNG UAZAILET
¥9anszan pedicle ioUsziiuinanunsald screw livdolal
wazasldvunauinlsudaiiu Sndoyaiddafe yuewmnszgn
pedicle Tuwuiszuu Fwasuendienislunisld screw van
rdiioananuRananalunisle screw 1 9nnnsineniinu
Tuesmnszgn pedicle luiuiszunu (PTA) il 39.22+3.64
37 Fadenadatiuntsinwinounthfiwuzilild screw Tu
ey 25-40 891’

nsAnund f\;mﬂixmﬁﬁaﬂawsmmmwdwmq%’a?{
MRI agaunsalidayalunsnnununisiidndnnszgnae
dauanesny pedicle screw uwnunwanessd CT scan lovse
laii WUNTWINYDINTEQN pedicle WwwaAInie Ay
39 UAEANNEIYBINTTYN pedicle VBINTEANABAILANS Al
910 MRI (4.40+1.00, 4.72+0.93, 31.51+2.35 Haalunsniy
a19iu) deteeninwuinein CT scan (5.32+0.85, 5.98+0.84,
33.03+3.20 Jaaluns Aua1au) og19ldedAgyn1eai
(p<0.001, 95%CI = 0.798 — 1.049, p<0.001, 95%Cl = 1.093
- 1.427, p<0.001, 95%Cl = 1.017 - 2.035 pwaIsU) lne
ﬁﬁ%aﬁhmmLLmﬂﬁhwawmmmmz@ﬂ pedicle Hawwe
AN AN LaTAIUEIVBINTEAN pedicle FENIN
CT scan Wag MRI AU 0.92+0.63, 1.26+0.84, 1.53+2.57
fiadiuns auadu (M31971 5) NATIATIERALETS
#ne Pearson correlation coefficient Wundiauduiuset
Tuneusifnedunn (r=0.776, 0.552, 0.611 suaeu) ag1iiiy
AFeymneadf (p<0.001) (A3797 4) Fsaenadeatiunisdne
999 Omar Pacha T. uagang'” ﬁﬁnmm%mﬁw%@;ﬂammm
AN HRTAINNYIVBINTEYN pedicle maaﬂiz@ﬂé’wﬁa
@Ue991n CT scan Wag MR Ganuinvunansegn pedicle
910 MRI fietfosninein CT egnafituddamneada danis
Tideyavuransegn pedicle 370 MRI 013vilvigsdimidenly
screw fifawapnunsaraNetosnAuluTse”

AMUn3e 3.5 fadwns® fatumnaiwene3sd MR wudn
WWIAANLNIWBINTEYN pedicle HvwmannniwFewiniu
4 fafunsudl Aanunsadennisendald pedicle screw
1§ \flosann mﬂﬂﬁﬁﬂmﬁwudwummmﬂ%asuamsz@ﬂ
pedicle 904n3¥QNABEILA9IN CT scan LNUUIALAND
MRI Tneianadoanusmaviniu 0.92 + 0.63 fadwns 95%
limit of agreement #A1 -0.32 §i4 2.16 oe9dTBdAYNIY
A05 WUREIAUNITEONAIINETIVEY SCrew INAUITIVDS
n3zAn pedicel (pedicle axis length, PAL) 970 MRI Al
Unoady wagldunutoyan CT scan twuiy ins1zany
817994 screw TiUseiinan MR rlaingqueuniivensean
Aawiuew osnldaditosnin CT scan lnefidiadeny
FINAU 1.53 + 2.57 Jaduns 95% limit of agreement il
71 -3.50 £ 6.56 agslitpd R IERRdonAdDINUNISANE
999 Omar Pacha T. lagAne”

UBNINITANIIDIANT8Y pedicle screw FeUszadiu
9nyuesmngzgn pedicle Tuunszutu (PTA) fi¥nldan
MRI wag CT scan Aldfinuuanatsiuegdidedidgymnig
add (39.77+3.91 vs 39.22+3.64 831, p=0.254, 95% C| =
-1.487 - 0.398) anansalivaunuriule

RN

fUnefazlafunsindnnszgnasdiuaansesinle
$Umsvh MRI cenvical spine LilaUszifiunuguussvedlse
WALz UTeslsnYeINTEANABINALABINIRANIEANAD
seivivhlsths Seddanudndulunisideninsindalg
mstinnszaneie pedicle screw fiovausalddeyadnuauy
lassainevaensean pedicle ¥aINTEANABAILANIINANAY
$98 MRI nawnudeyaan CT scan laegneUaanse Insiang
Tusefinszgn pedicle 910 MRI fvuinnnunirsnnnimie
Wiy 4 fiadiwns Wesnauemnunsvansegn pedicle

o w

971 MRI 9zdlAouniianan CT scan a8 Nduud1AYN9

nnmsAnyiluefaiivusiiiidenddndanszanae  @iA
druaee pedicle screw TugUlgfivuiaauninees
nszgn pedicle 10 CT scan 11NAIMTBWIAU 4 Hadlns
Wielvivaenderonisld screw Afvuadniigaiufevuin
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YDLEUBLUY
Jayannuazlasiasensean pedicle Y09NIEANAD
#11a19910 MRI gusaunglunisuseiininanunsanifg
= [ . ¥ 19 = '
gnnseaneie pedicle screw lavgnelasndevsolal wnu
NN589M539 CT scan b vilienalasndufesdansia CT scan
WLLALLINEIHAUNTSHIRA pedicle screw B wativadnin
ADUUINAINNEIVBY screw NIk LU MRI Feuseifiuainainy
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Assessment of Total Dust and Pulmonary
Function among Workers at a Stone Milling
Factory in Surat Thani province

‘Chattamat Sangpariman, ‘Nanthanach Khaothaisong, ‘Akkaranee Prueksadorn,

‘Ratchakorn Hongkul, ‘Montree Thongseang, ‘'Faron Hattapradit
1Department of Public Health (Occupational Health and Safety), Faculty of Science and Technology,

ABSTRACT

Objective: To study on the concentration of the total dust in workplace, evaluation of pulmonary
function among workers and classify pulmonary function among workers in each workplace of stone
milling

Methods: A cross-sectional descriptive research conducted in a stone mill, Surat Thani Province.
Sample consisted of 24 employees and the workplace of 5 departments; consisting of the crushed stone,
the office, the maintenance, the truck parking area and the weighing stones. The study was carried out
between November 2022 - March 2023, to tal dust samples were collected and analyzed of workplace
by using NIOSH Methods No. 0500 at 8-hour work period including occupational lung function tests of
workers in each departments were by using spirometer.

Results: The highest total dust concentration of workplace had of 2.05 + 1.13 mg/m3. However, the
total dust concentration of the workplace in every department did not exceed the standards of OSHA
and ACGIH. Occupational lung function test results of most employees, they were normal with an
average FVC (Predicted) at 89.67% (S.D. #11.15), FEV1 at 90.67% (S.D. #11.59), FVC1/FEV1 at 101.91%
(S.D.£7.16). Classified by type of lung function had normal of 23 workers, accounting for 95.84%, and
restrictive abnormality of 1 workers, accounting for 4.16% as crushed stone.

Conclusions: Therefore, entrepreneurs should have surveillance of risk section for dust exposure form
work and raising awareness of wearing dust protection equipment to reduce dust exposure among
workers.

Keywords: total dust, pulmonary function, stone milling

Contact: Ratchakorn Hongkul
Address : Department of Public Health (Occupational Health and Safety), Faculty of Science and Technology, Suratthani Rajabhat
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The Effect of the development of donor
recruitment integrated plan of the Regional blood
centre XI in 2022 on the blood component
distribution effectiveness to the Hospital

!Amornrat Ruangtong, 'Kwanta Kuachan, 'Worasirin Pakdeechon, Pimparat sinsaksri,
Chadaporn Chutichob

IThe Regional blood centre X1, Thai redcross society

ABSTRACT

Objective : To study the results of the evaluation of blood supply to hospitals and study the results of
using the development of donor recruitment integrated plan of the Regional blood centre XI in 2022 on
the blood component distribution effectiveness to the hospitals.

Methods : This research is a quasi experimental research, Created recruitment integrated plan,
collected data the number of blood procurement and blood component distribution of the Regional
blood centre XI in 2022, the data was analyzed by descriptive statistics and compared data with T test
independent.

Results : The total number of blood procurement in 2022 was 17,007 units. It was increase when
compared to that of the previous years without integration program. however, there was no statistically
significant difference (p>0.05). For the distribution of blood components to hospitals, it appeared that
the distribution of cryoprecipitate, fresh frozen plasma, platelet product and red cell product were 100,
99.7,99.5 and 75.0% respectively.The distribution of red cell product was 19,611 units . It was increase
when compared to that of the previous years without integration program. however, there was no
statistically significant difference (p>0.05).

Conclusions : Although the total number of blood procurement in 2022 increased statistically
insignificantly. However, the approach to integrated planning still needs to be continuously improved and
developed. To increase blood donors ensure sufficiently stock of blood to efficiently and timely distribute
to patient

Keywords: donor recruitment Integration, Red cell product, Blood component distribution
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Analgesic efficacy of IPACK block plus adductor
canal block compare to adductor canal block
alone in Total knee arthroplasty:

A randomized control study

Yuwarin Kositworakitkun, ZAnchalee Chaweesak, ‘Petchrat Taecholarn
1Anesthesiology uttaradit hospital

ABSTRACT

Objective: To compare the analgesic efficacy of IPACK block plus Adductor canal block with Adductor
canal block after total knee arthroplasty.

Methods: After ethical approval from Uttaradit Hospital, A total 22 patients undergoing knee re-
placement surgery with spinal anesthesia were randomized into 2 groups, ADB (n=11) and
Group2 IPACK block (n=11). Group ADB receives Adductor canal block for analgesic control
after Total knee arthroplasty and Group IPACK block receives IPACK block with Adductor canal block.
The study analgesic efficacy was recorded by pain score (NRS = Numerical rating scale) and morphine
consumption 24 hr after surgery. The study found out the physical therapy and complications from
intervention and pain medications after Total knee arthroplasty. Data were analyzed using a p-value <
0.05 considered to be statistically significant.

Results: Pain score in group IPACK block was lower than ADB group 24 hr after TKA with statistically
significant (3.82 compared to 5.09, p=0.03). The morphine consumption was lower in IPACK group
24 hr after surgery (10.64 mg compared to 14.55 mg, p=0.027) but there is no statistical significance.
Patients in both groups can do the physical therapy on Day 1 after surgery and the complications after
surgery are not statistically significant.

Conclusions: A combination of IPACK block and adductor canal block can lower pain score than
Adductor canal block after total knee arthroplasty under spinal anesthesia and there are no severe
complications in both groups.

Keywords: Total knee arthroplasty (TKA), Adductor canal block, IPACK block (Interspace between the
popliteal artery and the capsule of the posterior knee)

Contact: Yuwarin Kositworakitkun
Address : Anesthesiology uttaradit hospital
135 Nonghong Thungsong District NAkhonsrithammarat 80110

E-mail : stamp_leo@hotmail.com
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SYNINMTINTAAYIIVINALAUUTZ A LaYIULHIAA 3
nsisETinuEInggIu dnsinuasduiindyaadn Ay
filafin Samnmswuvesile adulniinila Usinaeendiau
Tuden uagsyiuauidn vdrhdnasudowieat 2
nau 9¢lasun13anenv periarticular injection (PAI) fge
0.5% bupivacaine 10 ml Ingffasunng Jsdsanuifnasa

wdethsndunnoinissofivesiniiu (unat 1 dalag
Ingaziinstuiin seAuAzLuuANUIn wazdSinaeue iy
fiddluvesinily Tnefiniadhas Teuadhafesese e s
MsfnnuN el I0Tnas wareandiau lnenenuiausedn
sosinity vazfioglurosiniiuazinisussiiuenisan
wingUaeiin1sUan Numerical scale (NRS) snnninvizewviiu
4 a¢l§3usuAUan morphine 3 me waziinisuszidiugn N
15 Wil mndadlonstinunnivieminiu 4 azuuu zld
fupnfiin afiar 3 mg udsmnitasnduvedihedasnsay
nszqn azsimsliiedosnneuiindenuies PCA Morphine
(patient control analgesia) Tnefinsss seazdonnsosiel
morphine concentration 1 mg/ml, PCA dose 1 mg (isiay
ﬂ%ﬁ"da'aam morphine 1 mg), LOI 5 min (81 morphine 2%
gnudesnne 5 uimngthenaeies uazliifimsudesemn
Tillgnawadea), 4 hr limit 40 me Tnendnnisnisldiedes PCA
fio mngthedninilennistin awnsanaeiedliienldiag
shemuies mnliifiennsuanlifeannen Gaazdinalnaiunu
nsUseseegudniliasadelunisliidesannmndiae
Liflennistin uarlionsinegudiainnisiaenuesiuay
lifimsnagfisdudsglfiedomnneuivanseneutessios
Hudhewihiiy lieyg@lsgnigineviensuiadineras
Hugfnag Taei3esnagidneaues agliifunan 24 9l
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Mé’qmﬂﬁ?uﬁ]sﬁwaﬂuwaﬁﬁmﬁlﬂaﬂmwuawmiﬁma;ﬁﬂaasﬁalﬂu
neraAdydilinsuiihsegnaula Tneiiussdiu fei
1. AzuuuauUIndl 24 $9l09 waz 48 Fluandanis
Hrmta i Tagldn1siauuu Numerical scale (NRS)
2. Usinasgnuesiluilimdsmsrsalusosinitusadu
fiadnsu warUSinauesiiu e 24 alus Sadudadndu
3. fInsUssdiu nmsqniiu fiszegiaen 24 92l wids
NSHRRTBI LB

aandillunnside
AaseilSeuiisuanuuanUedayaTEnINNgy
lagadd Fischer’s exact test @ wiutoyasiuusngy uay
independent sample t-test éfm%’usﬁ’a;ﬂaﬁ’;t,t,ﬂwiat,ﬁaa %
fuuaA1 p<0.05 WuAriedrAgnisans Tneldlusunsuy
duSagunemeuiumes
NIAUIUTUINFIDENAINNITNUNIUITTUNTIY LAz
U8 Sankineani S wazany lagldaAziuuAIw
Uan Tgen VAS visual analog score Fadupzuuunnulin
Tu POD day 2 #lusdaidu outcome TunsAnal segns
continuous outcome in RCT Awiuldnguay 11 Au

A137197 1 dnwauluvesieiidisunsiidansegndunds

NANIANYA

NS ideyanisadanuingUieiidiiunns
rdnLUAsuteuiisudionisssiuauiinlaeisanevn
dhdesiludundmuinergiade 58 Tungu ADB block way
91g10de 65 Ylungu IPACK block Tungss ADC block (i
Wesovaz 18.2 inaAndssouaz 81.8 Tungu IPACK block 1lu
wweneSouaz 27.3 wwandls Souaz 72.7 BMI wde 26.69 Tu
nx ADB block uay 24.25 lungal IPACK block sivdintuaey
Jawwisntedesesay 63.6 11911508y 36.4 lungy
ADB block wag 113¢1e fevar 54.5 1wanTesay 45.5 Tu
n&au IPACK block m3UsgLiiugnnizsenngnaunfnniy
WUINSVRANALAFYQUNNE (The American Society of
Anesthesiologists physical status ASA classification) Wu73
dnaglu ASA class 2 Sear 90.9 ASA class 3 Jaway 9.1 lu
nax ADB block uaz dnaglu ASA class 2 Savay 72.7 uay
ASA class 3 Fogag 27.3 Tunau IPACK block lagk @
Frefovar 63.6 W1v fovay 36.4 lunqu ADB block @
lungu IPACK block sdinlndresesay 54.5 H1dn1v7
Joway 45.5 lungu ADB block Hszeziiainisiinnounis
WdAIY 1ade 5.5 Weu dwlungu IPACK block szezinan
Uintiads 5.82 ey wuirdeyadnuuziluvestieiidh
Sumsndinnszgnduvdlsiunnsaty fauandy (5197 1)

ADB (n=11) ADB+IPACK (n=11)
AGE 58 £ 17.77 65.36 + 4.65
GENDER
Male 2 (18.2%) 3 (27.3%)
Female 9 (81.8%) 8 (72.7%)
WEIGHT 66 + 12.67 60.64 + 7.71
HEIGHT 156.64 + 9.23 158.55 + 7.09
BMI 26.69 + 2.63 24.25 + 3.95
ASA
2 10 (90.9%) 8 (72.7%)
3 1(9.1%) 3(27.3%)
Side
Left 7 (63.6%) 6 (54.5%)
Right 4 (36.4%) 5 (45.5%)
DURATION (month) 555 + 2.62 5.82 + 2.96
Operation time 134.55 + 16.35 12091 + 16.4
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PNRaNIANY pzkuulindeunsindaUdsudarn  Hnda dazuuu NRS 1.09, 5.09 Uag 2.55 AZLUUAAERU du
deslaglupzuuuaaan Numerical rating scale (NRS) 81 Tundsl IPACK block i aswuutiosningall 0.73, 3.82 uaw 2.18
AzuuuIniade 7.9 aruuulungy ADC block uaslinzsuuy  Azuuumud Wy dil 24 Faluandanisrnda Tungy IPACK
Uniade 8.55 azwuulungy IPACK block dslaiuansnafu  block fiasuuueuuan NRS fesniingu ADB block a8
agiliduddgveada Azwuuanulmrdinmsindalungy  Ileddyneaia (3.82+1.25 Wiguiu 5.09+1.45 P value
ADB block fiesnilu (PACU), 24 hr ua 48 Faluemdsnis  0.039) (N3l 1)

9.00
8.55 | Mean difference
8.00 91| 0641610033
7.00
Mean difference
6.00 1.270.07 t02.48) **
%) 5.00 5.09
24
= 4.00 82 Mean difference
. 0.36¢-021 t00.94)
3.00
2.55
2.00 2.18
1.00 09| Mean difference
' 0.73] 036088 tol.61)
0.00
PS Reference PS PACU PS 24 hr PS 48 hr

—@—/ADB =@=ADB+IPACK | Mean

AN 1 HaN1SANYIAZLUUANNUIA

o W o v ]

Han1sAnwInsldUInaLesiu wasnsHdatew  wag 10.64 Tadnsunua1fugatosnitlungy ADB block @4
Wy wuanlungu IPACK block THuUSunaenuesily ivies  TdUSunaumesiu 0.91 Tadnsu warld.55 fadniumudidu

[ o w

WY (PACU) wazil 24 Talusndinsiisinusuia 0.55 mg  wilinwunddeddgvedda (nsai 2)

20.00
i = =—ADB Mean
= ADB+IPACK

15.00 11455
=) Mean difference
é 391¢-191 t09.73)
§ | 1054
S 10.00
£
e
e
o
E b

5.00
Mean difference
.00 0.36¢-1.17 to19)

PACU 24 hr post-op

AN 2 waRINanIsANIUSUIUNSIeNLesiy
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MnnamsAnwluEesesmsilusudinsidanasy
JaisulagUssiliuainnisinnieantndnanienisiiy
ndsnseidin 24 Falusanansavtildnnaets 2 naudosas
100 dhunadnafesiitinainnsanenafaiudulssamiiie

A15719% 2 NANTSSNEN LAYHAT19LAES

seiulamunatrafesisunsdluisaeangy Inveinisaauld
91138u Jeway 18.2 lungu ADB block wag Seway 27.3 lu

nay IPACK block @sliunnsnsiuegreinudrfgyvieada
(M13197 2)

ADB (N=11) ADB+IPACK (N=11) p-value
Ambulation 11 (100%) 11 (100%) N/A
Side effect from medication 1
omsaauldendou 2 (18.2%) 3 (27.3%)
AN/ NMENaNTIngla 0 (%) 0 (%)
None 9 (81.8%) 8 (72.7%)
anUsena

wdnnsnislisvanesiinuiuiioanainisuinnds
NSNIAALIENTT multimodal analgesia $aM89A152A81%7
Ushaseudulszamaiudataiiioanainisuin uazan
AMrunsndaunnsiden uenainiswinldiuslag,
wazyineandrtnlaeg9amIndiuaransyegainIsuey
Tsane1una’ nsaegnviusiiuseuldulssandlutaiy
(Peripheral nerve block) d13UanaIN13UINNSINITHIFA
7 ilananedumds TunisAnwiadiidneanisanend
ss¥uamzlugndifuanudn (pure sensory block) Tng
3% adductor canal block Tngdnenuluresseninanduiie
sartorius ﬂéjﬁmﬁa vastus medialis LLﬁxﬂﬁﬁmi@ adductor
magnus \esziunsruayszam saphenous nerve Wazll
wrldegnslsiiandruiientnen quardricep seuuse vinld
ftheiurnldi fusuasshnisamidnldisr wenanil
n13An®INTARE1YIUTIIAL IPACK block (Interspace
between the popliteal artery and the capsule of the
posterior knee) iledesmimaendon popliteal artery
fuusnaumdsiern posterior capsule $aztapanen1sin
UM Uanwtlean adductor canal block %wzam
pnsUnldRusnadumiasdagn mnnsAneadsl
wuilungy IPACK bloc dsdnenwsziuanuidniiuina

IPACK e Adductor canal block @u1snanAsbuuAlINd
UInndsnssdawil 26 Faluslé aﬂd'maju‘ﬁ 2men Adductor
canal block Lgseg1ufe uwausuiunsigeseivuan
wosHulluanasiuegelidudAynsadfwufeadunis

ST LELANFINAISANW VD

An¥1v09 Kandarian agAug
Kerkiathachorn wagmaugludl 2020 Tugfithefiirsumseingn
Fowufien 76 910 suvadu 2 ngu loun nguil 1 165y
N8R Adductor canal block $auAU IPACK block tW3eu
LﬁﬂUﬁUﬂﬁ;M‘ﬁ 2 185U n15911 Adductor canal block Sy
n1s@nensoudewn PAI (Periarticular injection) Imaﬁﬁga 2
nayu INNITANYINUI AZLUUAIUUIANEINISHNEAT 12
Flus Tuvasedeulm Lifanuusndstuegrediteddy
MeadA yenantinuin Uinansldeesiiu 7 48 dlus
Mé’nﬂ']ishé’fmgm’j'ﬂuﬂejuﬁlmyiuu Adductor canal block $2u
U IPACK block® 91nmsiseadstinuinnisyin IPACK block
59U Adductor canal block FeanaziuuaNUInla Tu
24 Flumdimsihdadew oy uregalsinullansoan
Usnunslfouesiuldoseddeddymeadn fediidoiu
Fniteanniinisld multimodal analgesia fin1sTyenwusie
soUTaNlnedasnndTInee (PAl periarticular injection)
Tuits 2 ngu PreaduvszAnsamlunisanernisiaia 2
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nau deiu mMnazindinsdnenssfudulssamlulinne
anadosmilefsssarnaiiiuunniuainnsaneelumans
FLULY LazAUNIaLYBLAaE lSIneUIalUNSTIRaNIS
fanand ureeelsiniy nsles multimodal analgesia g
frglunisaneinisuramdsnisinga saudagansituimgs
msrdaiierhmennleetesngs wazndutulaEy

¥ o

FaINAMNITANAD SLuLnaININSAne1IUSIM

IPACK block @13 lvdsnaniudu
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SULUUNANIINAHUANNLIARENTATUIATNYBID Neisseria gonorrhoeae
Tulsanguiagnsang 5en3nel w.a. 2561-2566

a ¥ )
017 UYINIUN

nguaTUmAlaN TN Uarne15IMe1naln IssneIuIagnsang

UNANED

Fnquazasd: Wofinwmamannaouadbroamsiugainteato N.gonorrhoeae finenldangihediumssnu
Tulssneruiagnsing seninad w.e.2561-2566

Fnnsinw: Anwiluie Neonorrhoeae S 150 meug usnldangiedriumssnmiilameuiagnsing
ITENINAURDURAIAL W.A.2561 Aeriueneu w.A.2566 nageuaulideasiulatin mewuvagauviia Disk
diffusion test wazvila E-test sioen azithromycin ceftriaxone cefixime ciprofloxacin penicillin tetracycline Wag
spectinomycin  Ans1zvitoyaseaiidmssanuarlusunsudifagy Anduiesas Anads Andoiuunasgu
Ftnnuidutureseniishaniiaunsasufinsniagiuiavesdeld (MIC range) MIC,  uay MIC_

HanSANEN: WUTISRIINSHERDEN ciprofloxacin tetracycline uaz penicillin Anilu Speaz 98.0 94.0 uay 92.0
ALY wuﬁaﬁﬁaammwmugﬂﬁq $ovaw 86.7 e N.gonorrhoeae MnaneWusla #oen azithromycin A1 MIC
aglutas <0.016-0.25 fladin3u/dns MIC_ waz MIC_ wiriu 0.125 waz 0.25 fla@n3u/Gns iy dolatoen
ceftriaxone Wagen cefixime svsEUAT MIC 7ish Tnaan MIC agllutiag <0.002-0.125 fadn3u/ans MIC_ uas MIC,
wihiy 0.004 waz 0.008 Tadndu/ans suARy siaen ceftriaxone Tuvaizdien cefixime A MIC agllutas <0.016-
0.064 dfladnsu/ans MIC_ uaz MIC, 1911fu <0.016 waz 0.006 Hadn3u/ans mua1au

aqu: IﬁWUL%a N.gonorrhoeae fianulisognanas feoen azithromycin ceftriaxone wag cefixime A1SAAAIY
anumsnianubsemsiugatn luituiidudsndu Wenauumamsing mahseYauaedestumuniszun
voadoresldlusuian

1Y [

AdARY: N.gonorrhoeae, vuadly, N13oen, N3tz ia

Anda: 177 eerIie

anwiinaga: ngusTumATANUIMEUazNeFIVe) [sane1uIaansAng

Isanenu1aansing (el 38 auuawgiwduns svamdy suneles Sminansiad 53000
S wipha7323@gmail.com

+) HSCR | ISSUE 1
39




Health science clinical research ¢ Volume 39

ORIGINAL ARTICLE

January - June 2024

Antimicrobial Susceptibility Testing Patterns of

Neisseria gonorrhoeae in Uttaradit Hospital
During 2018-2023

Wipha Noitachang
Department of Medical Technology and Clinical Pathology, Uttaradit Hospital

ABSTRACT

Objective: To study the antimicrobial susceptibility testing of N. gonorrhoeae isolates from patients
was treated at Uttaradit hospital during 2018-2023

Methods: A total of 150 N. gonorrhoeae isolates from patients was treated at Uttaradit Hospital during
October 2018 and September 2023. Antimicrobial susceptibility test was performed by the standard
disk diffusion test and E-test method for azithromycin, ceftriaxone, cefixime, ciprofloxacin, penicillin,
tetracycline, and spectinomycin. The data was analyzed by descriptive statistics such as average,
percentage, standard deviation, range of minimal inhibitory concentration (MIC range), MIC, and MIC,.
Results: It was found that the resistance rates of ciprofloxacin, tetracycline and penicillin were 98.0%,
94.0% and 92.0%, respectively. The prevalent rate of multi-drug resistance was also high (86.7%). All
isolates were still susceptible to azithromycin with MIC range, MIC, and MIC,, of <0.016-0.25 mg/L,
0.125, and 0.25 mg/L, respectively. The isolates were also susceptible to ceftriaxone and cefixime with
low MIC levels. The MIC range, MIC,, and MIC,, of ceftriaxone were <0.002-0.125 mg/L, 0.004 and 0.008
mg/L, respectively while the MIC range of cefixime was <0.016-0.064 mg/L and MIC, and MIC,, of
<0.016 and 0.016 mg/L, respectively.

Conclusions: The N. gonorrhoeae isolates were not found decreased susceptibility to azithromycin,
ceftriaxone and cefixime. Thus antimicrobial susceptibility surveillance in each hospital is needed for
patient management and prevention and control of the emergence and spread of antibiotic-resistant in
the future.

Keywords: N. gonorrhoeae, gonorrhoeae ,antimicrobial resistant, surveillance

Contact: Wipha Noitachang

Address: Department of Medical Technology and Clinical Pathology, Uttaradit Hospital
Uttaradit Hospital No 38, Mueng District, Uttaradit Province, 53000

E-mail: wipha7323@gmail.com
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unin

o Neisseria gonorrhoeae (N.gonorrhoeae) 1du
annguaslsanussly guinisainisfnderfingsdunnd
asrn1saunsielan(World Health Organization: WHO) $18141u
Fthenelvinnnii 86 duauriilaniud w.e.25621 wazgud
munalsA(Centers for Disease Control: CDC) lausyniein
IsanuasludulsaRnsenianadusiug (Sexually Tran- smit-
ted Disease:STDs) wuiludusugessosanlsanuaduiinly
Ussineanigewisnd’ ShnsRnideriutuianemeuazine
e 1l .m.2553-2562 Tnewunsinidelumeeannnia
pgsdlddAgy’ osanseudelaniuzilvlten ceftriaxone
91U azithromycin dwsun1ssnwilsanuesly’’

nshosvestevuedlufinenulunasdsamaialan
wazflunlifasnunsfesiiiugatu Tnefinsnenumsie
f9eN ceftriaxone ﬂ%&LLiﬂIuﬂizmﬂiﬁﬂug %161 ceftriaxone
Hugwdnlunisinvlsanuedly venanddsdnenunis
wm%avmaﬂuﬁgam cefixime Wwag azithromycin 53104
nshesadenduiivssimasinguuazesmanide uazdl
wuhifiheiiindonuasdufiesdnaniiusy Hinslésude
mngfimeeidony usandeds Tnensihae Tsnshosndy
adwvadlsanuadly asdnseunsielanlidnds Gonococcal
Antimicrobial Surveillance Program (GASP) N1uLAT8v1e
tosfuAnislanlunewinuazUsemaluedens fusen
Wesld’

dmsussmalne nadhsy Tanshesreansdugadn
voudonuaduatiwiaiiles Sudunmsmsiivalunisauna
uaziosnisunsszuinvesdevuadluiient Tasnguuisin
lsafinsamsnaduiug neslsronduazlsnfndoniane
dus adulasniadhssYadevueduiesn deyans
sy NaidunmruvesUssmatagnannsageudill
Wumiiﬂsmuéaaﬂuﬂzju cephalosporins ﬂgd cefixime wag
ceftriaxone iamﬁgﬂ azithromycin’ pegslsAnnu dnsasrany
aetugiinosluseUsemanaudd we 2561° Saillomadu
Wlfagnudenuedufioswinmaiildlueuinn andeya
YadtingsuInInel nsuauAulsn wuitlsavuesludivig
Tohunfingstu Tneufisduant we 2556 fisnsmae 105 s
wauUszens Wy 15.1 seuauuszynslud w.a.2561° wu
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AAUIWAYIEABINANE LY 1:0.81 lnenguatginuuin
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MmNy UTuATeiuen®’ wunisteifldlu
mssnwegereiies uazdinulirosngy cephalosporin
anas Wiudunn® feduidedefimuaulafinusuuuunanms
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Tlumssnuithediindesingn dodndulslonidmsy
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(Retrospective descriptive study) Lﬁumiﬂmw‘ﬁaga
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amsiaeateviin Chocolate agar (CA) uagdaudunsuain
wies@lanthevues) mudilen1sufifnuiuaiiBeuass
ém%‘u‘lia‘wEnma@us‘hl,azimwmmaﬁalﬂ Wiegnede
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AzALadaLaroaNTAEd U1lUnIRIdademeyanaaaUnIa
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(bioMérieux Inc., Durham, NC, USA)
3. nsnagauaNdlsasIIAILYATN
nfogTe N.gonorrhoeae d1UU 150 @18

v & 1

fiug dmaaouaniliroasdugadn Ainguauuisinlse
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- o siasaie
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fifldu wanvesEsESuNINaSAUln (1% define srowth
supplement ; Bangrak enrichment)’ dwSuimzideade

- mmil,gml,%al,lfﬁa GC agar base (GC agar base,
Oxoid, United Kingdom) fifldunauvesansiasunisiasy
Wulm (1% define growth supplement;Bangrak enrich-
ment)” dnsunaaaunuliiea IIUIATN

~ pwnsiasadiewis Mueller Hinton Broth (MHB)
(Oxoid,United Kingdom) dwiumwdenmnududuresidsly
nsnaaeuAUlIReE SINUATN

- vegouAuhsiRaNSATLYATN

- Bredeumarduduvesiidnaaiianusa
Fudade (minimum inhibitory concentration:MIC) 1ag3s
Gradient diffusion (Epsilometer test :E-test, BioMerieux,
France) wievA minimum inhibitory concentration(MIC)

Hvdeduiiansusedns (me/ L) dwSuensiuiu 6 wia lawn

g1 azithromycin (0.016 - 256 mg/L), cefixime (0.016 - 256
mg/L), ceftriaxone (0.02 - 32 mg/L), ciprofloxacin (0.002
- 32 mg/L), penicillin (0.016-256 mg/L), wag tetracycline
(0.016 - 256 mg/L)

- Bnaeaeuliuiuoiiflarsdiugatniingy
Usunaumusuduaslulueiwis Disk diffusion test (Oxoid,
United Kingdom) édusugndtuau 6 sdialaun cefixime (5 ug),
ceftriaxone (30 pg), ciprofloxacin (5 pg), penicillin
(10 units), spectinomycin (100 pg) Wag tetracycline (30 pg)
Tadurngugnans inhibition zone fiviendufiadiuns (mm)

- wmdeadle N. gonorrhoeae usTMsIABAAE
13 Chocolate agar Tlgamgiiuseann 35 samwaiGea 73
muRuuariifng CO2 5-10% Wunan 18-24 lus avane
Weluamsiduadiewmas MHB 1nes Direct colony suspen-
sion mnﬁ?uﬂ%’um”lmjﬂﬁlﬁwhﬁu 0.5 McFarland standard
\ndedeauuomsioatouds GC agar base MauKuUNAGOU
dunaniddeuiiguvgd 35 ssrmwadea Afnnutuua
fifiny CO2 5% 1Hunan 18-24 F3lus Tnsudananiunedsi
41m357U Clinical and Laboratory standards Institute
(CLS? uazmuauamnwlasideniuas N. gonorrhoeae
ATCC 49226

sUn i 1. uansdnuaglaladveada N.gonorhoeae, Dorset egg,
E-test wag Disk diffusion test
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TunaUNIIANY (study flow)

AU funsSnefilsmenuiagasing sevinafeunanas w.e.2561-fuggy
W.A.2566 Medrdsdmsannvielaansy Unungn Yesrnen uagm
n=169 f9E1 : (AaLd 150 feea Aneen 19 iee9)

v z v

ATz TaLaTdaNdwNTY AIMTIANNILIT
n=107 @799 n=43 19814

7Y
\ v

X ¥
LNIELB: UIN LNNELD: UIN
goudunsu: vIn goudunsu: au
n=99 fAtg n=8 Aneg
NANZR:NULTD N.gonorrhoeae n= 150 angiiug — > ANUUNTIVIIN.
_ gnIRng
y Ao szoziian 19
Antimicrobial susceptibility testing (AST) N
o o o
ASEuIaTN ANUUNITVINGHITUUNEN
FIPUIAYN
a 1 o U I3
azithromycin ceftriaxone cefixime B lanfindamanadiiius nedlse
. a v o o«
cinrofloxacin nenicillin snectinomvcin ronduazlsafindamameduiug

Method :E-test,Disk diffusion test _ AST
A 4
“ALAsz T IN.aATANE
TIUTIUHANTVAFDULALIATIZNVDYA < o )
/a?ﬂﬂ\laﬂqiﬂﬂi‘fn YUNnA1 S, |, R, MIC, M|C50, M|C90
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Terudni
MIC (Minimal inhibitory concentration) #aef9sEsiu
anuidutushanvesfianansadudfimaniameadeld
MIC* (Wesiulndues MIC 7 50) wanefennny
dudushaaveserfianunsndudsnissiameade Sovay 50
MIC™ (Wesiulndues MIC 7 90) vanefenny
dudushaaveserfianunsndudsnissiameade ovas 90
S: (Susceptible) = elwlanrszdugs nefier MIC
filsnmsveaeueglussiulsifussduvosenitanansalile
stevaenstluiede uarannsaliolulsinauniiite
Fudinsinigrecde deudihansolderlunisinvma
matinle
I: (Intermediate susceptible) = Welsesnsziulu
nans e MIC fildanmamaaeveglusziugeninsedy
fusiideiianulwiosn udsniiseduiivaiindeneder
finameneengristusinsnsauesdelimliluuiina
ﬁeumﬂd']ﬂﬂa
R: (Resistance)=Weieroen mnedar MIC #ildan
nanaaeveglusziugenitseiuresefannsaliliodng
Uaensgluiiowde LLaSU%M’lmﬁJ’lﬁiﬂﬂmuﬁﬂﬁUélzﬁﬂ’liﬁﬁig
voutie Feustildamsldendananlunssnvmenadn

Jinszvinazuazadnnidluniside

1. myasenteyalagldafifgenssamn (Descriptive
Statistics) Inefldadnfiug Téud Sovay Anadouavdiu
Heauunasgu

2. Ansgrideyalun1side wansnaaeuaulisieas
fugadn tngldlusunsud1i5asy Stata (StataCorp, Lake-
way, Texas, USA) Ingldadifn1suwanuasninud uazevas

3. anududureseniiigaiiannsadufiniaaiy

WUlnvetale Ianmdeanssan MIC,  wag MIC

NANTIANYA
nsidadeusneiinveate

MNHANSATININASEEe N, gonorrhoeae 31U 150
aniug Ineinsideldnnnguiitasengade 23.6 U (£9.09)
Hunguiftheveiesay 74.0 engade 23.7 (14-68 ) way
nauEthemdsiear 26.0 o1gi0de 23.1 (13-57 T) lnenay
fthnfenas 67.3 fiony 15-24 U Wedlvguenldands
dwsnaanvielaanie (Seway 74.0) 509891131NYBIAADA
(Yoway 14.8) mudu (A151971 1)
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M15197 1 dnwaednuvesnauitiefniie N.gonorrhoeae wenliatngthedisunsshwilsimeiuiagnsing

583U WA 2561-2566 TIUNAUNA 339918 FLAFIENTIV LaenTI3TeN 1wl URns (n=150)

s dl
anwazAne

b
it

2D

aIN
| : 1adE 23.6 (£9.09) T
#oani 15
15-24
25-34
11171 35
SindsEInTI
violaanie
NGB
Unungn
A
ATV iRIUURNTS
dunzouasiatiosdondunsy

dunnzie

TneAsdansiafidamzde namnz@olinauinnuide
N.gonorrhoeae 31U 150 f9813 U3 107 Feg
(%ovay 71.3) duafled @ladthenuey) ionsramdede
Woudunsundouiy nuialesdnuiu 99 Mets (Sovas
92.5) Tofauan (@nwedy gram negative diplococci) Tikaau
$1uau 8 fheths Bevay 7.5) luvariiasdamsiaiinamiyide

U Souay
111 74
39 26
4 2.7
101 67.3
33 22
12 8
111 74
22 14.8
14 9.3
3 2
107 71.3
43 28.7

Travannude Tildduaiiosdondunsusiuiy 43 fog
Fowaz 28.7) (A579it 1) dlowSsudleviinsnsimmide
Tnegiadonaunsufiuitmnzde nuiisdendunsuiimal
Tun1snsIamde N. gonorrhoeae whitu (Yaway 92.5) Tne
fisnanulviiu Gewar 97.5) lunguiitiewe wae (Seeas
77.8) lunguéfthovds fa (an51971 2)

M13°99 2 wansansWSeuiisun1snTianiiie N.gonorrhoeae IngisdondunsuiuiBimnziie 31ngUlenSunssnm

ﬁi’iqwmmaqmﬁmﬁ YUINU N.A.2561-2566 (n=107)

WNaWIZWa:uan (n=107)

AnwaziiAnen
%18 (n=80) nes (n=27) 394
goudLnsy U 78 21 99
auv 2 6 8
Aaul (Seway) 97.5 77.8 92.5
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nmaagauaulaessiugaTnvaaie penicillin (favaz 92.0) mudy WWeynanesituslanos

Han1sAnwIANlIReaITAIuYaInuAazvllnved  azithromycin, cefixime, ceftriaxone Wag spectinomycin &1
o N.gonorrhoeae $1uru 150 angiug ?ﬁuamgjwiam uAazYUALARAIAYI MIC i1 MIC, waie MIC, A (374 3)
ciprofloxacin (5pmay 98), tetracycline (5oway 94) uay

A15°9% 3 wan1snadeuatlsieaIINURaTNYBEe N. gonorrhoeae wenlaaingUaedniunsinyinlsaneuiagnsing
5¥MIU WA, 2561-2566 (n=150)

Antimicrobial Susceptibility

Antimicrobial agents Number of isolate (3288a2) MIC level (Biadn3u/ans)
S | R MIC50 MIC90 MIC ranges

Azithromycin 150 (100) 0 0 0.125 0.25 <0.016-0.25
Cefixime 150 (100) 0 0 <0.016 0.016 <0.016-0.064
Ceftriaxone 150 (100) 0 0 0.004 0.008 <0.002-0.125
Spectinomycin 150 (100) 0 0 - - -
Penicillin 0 12 (8) 138(92)  0.125 0.25 0.125-0.25
Ciprofloxacin 0 3(2) 147 (98) 2 4 0.5-12
Tetracycline 4(2.7) 5(3.3) 141(94) 16 16 0.25-48

Han1IAnwIgURUUNITAeatsAIuadnvece  CIPYPENTTET  gugn (Gowar 86.7) sedatwfie 2 nau (Seway
N.gonorrhoeae Wui1 Wennsineeegeos 1 wila dweme  10.6) wazhiosn 1 ngu lawn CIP" (Sosav2.7) aiudsu
5 dnwuglavdnlvngnuidonsansiugadn 3 nqu lauwn  (a1519i1 4)
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M15°97 4 HamsfnwdnvarvesgULuUNMIAENSiUIaTnueNdie N.gonorrhoeae wunldangtlednsunissnwi

Tsangunagasing sevdngt w.e. 2561-2566 (n=150)

Antimicribial agents®

Resistant to 3 antibiotics (n=130)
CIP* PENF TET®

Resistant to 2 antibiotics (n=16)
CIP* PEN®
CIP* TET®
PEN® TET®

Resistant to 1 antibiotics (n=4)
CIP*

Susceptible to all antimicrobial agents
°CIP: ciprofloxacin, PEN: penicillin, TET: tetracycline

[ @

Han1sAnw s TaseauaulneasiuaTnes
L%E]Giam azithromycin ceftriaxone ag cefixime dlothin
wenguuIldunue1 MIC Tu 3 9anan Aol w.A.2561-2562
(n=40) W.A.2563-2564 (n=47) kagw.A.2565-2566 (n=63)

U (Gowas)

130 (86.7)

5(3.3)
8(5.3)
3(2)

4.(2.7)
0

WU oNWeNANY 3 G9aU98199 3 BRATLUILLULUY
Wennuasnsilasullasueam MIC, uag MIC_ (15199 5)

wagiiegauansdmiuen ceftriaxone (sUnmil 2)

a5197 5 wWedlulnduas MIC 71 50 uaz 90 veTe N. gonorrhoeae fae azithromycin ceftriaxone waz cefixime
Alsmeagnsfng WIsuIReusznIned .m.2561-2562 (n=40) .A.2563-2564 (n=07) WA W.A.2565-2566

(n=63) (n=63)

azithromycin ceftriaxone cefixim
U w.a.
MIC MIC MIC MIC MIC MIC
50 90 50 90 50 90
2561-2562 0.125 0.25 0.004 0.008 <0.016 0.016
2563-2564 0.125 0.25 0.004 0.008 <0.016 0.016
2565-2566 0.125 0.125 0.004 0.008 <0.016 0.016
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98.4 98.4 98.4 98.4 100.0

100 &QQ;QJEMM-B"")K"""*

80
30
70
60

CEFTRIAXONE

50

- o I
wWadiialndvaaaMIC

40
30
20

10
0 21 e <
<0.002  0.002 '0004 (_50.008;' 0.016

.....

———

0.032 0064 0125 fadinsuAns

——.A.2561-2562 12.0 56.0

== yH.2563-2564 2.1 10.6 59.6

® ® 500 * 30.A.2565-2566 16.1 80.6

93.6 97.9 100.0

98.4 98.4 98.4 98.4 100.0

sUn it 2 uultiudefidulndussn MIC 7l 50 wag 90 veaide N.gonorrhoeae feen ceftriaxone
Asameragnsang 1Wisuisusznined wm.2561-2562 (n=00) W.A.2563-2564 (n=07) Uaz .A.2565-2566

(n=63)

aAUseka
nuan1sinuiaauladealsiiugaineeuie
N.gonorrhoeae uenldangithethiumssnululsmeua
gnsAnd seninel W.A.2561-2566 NUiTesuIL 150
aeug fnsnsvarefilunsasTiluuldugeduan S1uau
11 aneus Tl wa 2561 wandu 29 aneviug Tu w.e2562
wagiiandu 37 aeug Tu w2566 wandliifiuin 819
ffheRnlsanuadlugatuniedafiosmmaiiomnzide
supslusnniulumeiiuifoningnsing lumsindenuesly
funguithersuansernsnnninguthends Sovuide
NNMeLRTIRN (Fevag 74) MnnaudUne lnensin
We N. gonorrhoeae Sapsmmdnifumamaduiug 3wiili
wunguithedwlng Govar 67.3) o1y 15-24 T Fetaeny
fsnan Wunguauifitadodegs wu anudesnismane
wagduuguou udu uenaind msnsravmidorinnisden
Aunsutiu Tunguifthevefienaluasdumegdlugiifenns
Banudlvinauangannds (Gosay 97.5) Tunsfinunil uel

ms‘haamniuﬂejmé'ﬂaw@a %ﬂ{]zgmﬁmmﬂﬂﬁﬂmﬁam%a
wuadiefithnalunguiiaemds

MnmamsAnduandiiiuiesnmnisiesiuqatn
ﬁqwiam ciprofloxacin (§9e/az 98.0) tetracycline (§owaz
94) uaw penicillin (Fovaz 92) TnsgiRnsaimsnuidonen
ganhadRnsmenudeyannauiiths Taderosiugadn
whsn Tutszmelne (NARST) Tu 1./1.2563° Aasieen cip-
rofloxacin (5ewag 90) uag tetracycline (3p8ag 73.3) a1y
du msnwveia Fonafmuniidnwluuviine1de
pinasnsaflul w.e.2563° fosias ciprofloxacin ($ovas
90.3) tetracycline (508ag 82.1) wag penicillin (5ovay 73.1)
AU wagnsAnw el aurduazamuefidnululss
werunanmslul n.m.2557-2563 festeen ciprofloxacin
(Sowaz 89.0) tetracycline (5owaz 86.9) way penicillin (5ou
Ay 86.3) MUERU

HSCR | ISSUE 1

48



Health science clinical research ¢ Volume 39

January - June 2024

ORIGINAL ARTICLE

Taedeiine penicillin dwlng) Govaz 91.3) iueane
wuﬁwasmauleuu (penicillinase-producing Ngonorrhoeae
(PPNG)) smmmmﬂmmiﬂﬂmmmﬂiﬂm UianauarAy 9
ﬁﬂwﬂuﬂqmmmﬁﬂkﬂmmma‘mqL‘Wﬂamwuﬁ’iuﬂ W.F1.2555-
25616 (Sovay 84.3) @aNIIN1TANYIVRILTA Lﬂ%@ﬂaﬁwmﬁ
ﬂmﬂﬂuwnwmammaqﬂiaﬂuﬂ PN.A. 25638 (Sovay 82.8)
wamsﬂﬂmLLamaaaffmmmammma%wmawawmmEJ
ﬂﬂiﬁﬂuﬂﬁiﬂmmamumummu oehdlsfnalumsfnund
mena N.gonorrhoeae wnmawuﬂmam ceftrlaxone
wagyn cefixime aamaanﬂumamamﬂﬂuwﬁhiu’mLﬂjamam
Augatnurieyd Tulseinelne (NARST ) Tl w./.2563° Ng
Anwvewdsny aurduazanziianululsmeruianmslud
W.A.2557-2563" Lagn15AN®I9895aNs AaRleNIaduay

dyluazdalauauuz

Tnmsanwndsiinuinge N gonorhoeae dulng)
($ovar 90) lulssweuragmsfng Aesosn penicillin
ciprofloxacin wag tetracycline WUL%EJ%EJEJW@’]EJ‘WW
(%ovay 86.7) warlinudefiiaulidesanasdnsuen
azithromycin ceftriaxone Wag cefixime ﬁz:ymmiﬁyamsum
Wo N. gonorrhoeae Hulaymsziulan nsfhseansie
asuRadndanuddgann lnsamzegiedsusudeya
yoatiufl wiefitoyaszgninlufudeyaiiugiuitelifansan
U¥uivdsunuamiadmdunisifdeds nssnunlsanuesly
waziiliszTanisiinuarsyuinlenestluiuiiliedns

AUy wﬂﬂwﬂuﬂammmﬁﬂ 15a Ansienanaduiusiul  yenvausely
W.7.2558-2564 ‘W‘U’mflia N. gonorrhoeae V]ﬂ?ﬂ&l'WLlﬁ 11ﬁwa
aullasiesn ceftriaxone wazencefixime InnsANYIASaE
gilinuiendaulisosianas (decreased susceptibility)
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ANYNVRIANUAITINBUDLTINEUTa lugUIelsAENRIVINRRALRBUNAY
Tulsanenuravays

MAH WITUIA

NGUIINEIYTNTIY 1IN IUIavAYT

UNANED

Fnquszasd: lsnavesnadenidulsafinutssuazdsmalifnnmymwnanm luussmalnenuiinnuatneusnlss
nerunaveslaniigs Ussnnsludmiavayiimnuaiinouslsmeiuiegaruientu Seemuainduiusinadens
wennsallspddy egalsimunnugnuedisienuiavayidvlifimsfnwiunnou

Annsinen: Msfnunidunsinundeunds numndoyainelsaaonienauosndendsunduiiueuiive
UrelsAvaenidionaues synitumoudanau U 2566 fadeungainieu 2566 TeyavediUieasimaeilaouingy
Mnawaniieufdlsmenuia wazgradnsudnidunnun nadnsseadudedeiinadennnudidn

KansAnE: 91ngidn91uideiavan 189 38 wFunssnwa (>0.5 Falue) S 127 919 (67.2%) Hadeides
fvlvndnwadresditddny Ioun Sen1sndadiu 3.85 (95% CI 1.69-8.77, p=0.001) warilonsfitu 2.99
(95% Cl 1.25-7.14, p=0.14)

ayU: lsmavesniadondeunduilsmenuiavayiiimiugnuesauaiineufdsmeuiavayg uazidedoides
fidndy Ao n1silomsithu uagmstienmsvdsiuuey FsmssausidlneInts Anugulss mudayvedsal waz
Ussnduiusszuunsunndanidu (1669) anniu

1Y

Adnfny: lsrauesviaden, Anuardineudalsimeiuia, anugn, Jady

o

dnsio : mapd 1leadived

anwiinge : nguaINeIYIATIN IsaneIUIaTaYT
Isanenu1a98y3 1897 69 1.2 8.9 o.dlesway? 9.9ay3 20000
S : pakpoomj.pn@gmail.com
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The Prevalence of Pre-hospital Delay among
Acute Ischemic Stroke
in Chonburi Hospital

Pakpoom Nuengjumnong
Department of Internal Medicine, Chonburi hospital, Chonburi Thailand

ABSTRACT

Objective : Acute ischemic stroke (AIS) has a high mortality and morbidity rate that associated with
delay prehospital period. In Thailand, the overall delayed pre-hospital period rate is high. However, data
on the prevalence of delayed pre-hospital period at Chonburi hospital is limited.

Methods : This retrospective cohort study collected data from acute ischemic stroke patients who
dmitted at Chonburi Stroke Center between August 2022 and November 2022. Patients were stratified
by the pre-hospital period, and the primary outcome was the prevalence. The secondary outcome was
the factor influencing pre-hospital delay.

Results : In total, 189 patients were enrolled in the study, 67.2% patients arrived after 4.5 hours of
onset. Patients with awakening with symptoms 3.85 (95% CI 1.69-8.77, p=0.001) and onset location at
home 2.99 (95% CI 1.25-7.14, p=0.14).

Conclusions : The prevalence of delayed pre-hospital period in Chonburi hospital was high. Education
effort is the urgent main issue to reduce pre-hospital period.

Keywords: Acute ischemic stroke, Pre-hospital delay, Prevalence, Factor

Contact: Pakpoom Nuengjumnong, M.D.
Address : Department of Internal Medicine, Chonburi hospital, Chonburi Thailand
69 Sukhumvit Road, Tumbon Ban Suan, Amphoe Muang, Chonburi, 20000, Thailand

E-mail : pakpoomjpn@gmail.com
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UNun

Tsanaendenaussiiuviesu iviliAnauewindon
(Ischemic Stroke) ulsAnsengsnssuidutiymddgmis
assniguiilan Tngludssinalnedsnsmadedin 555 o
uauUszeng' sadsdianisymanwuazaizunsndeuiias
99797798 The National institute of neurological Disor-
ders and stroke (NINDS) study U a./.1995 wuainslien
recombinant tissue plasminogen activator (rt-PA) n19%a
aadonmnelu 3 Filumdauinenistelienismeaain
T 3 Weufitu? sounaudde European Cooperative acute
stroke study lll (ECASSII) ¥ m./.2008 yinn1sAnwilieazans
Audenly 3-4.5 Hilumdninernis wui vilkernisma
patnATulAlasUsTana 30% Walfisuiuyeeadilallisuen’
FathlugAuuginlunssne lag American Heart Associa-
tion/American Stroke Association (AHA/ASA) 2009, 2013
waz 2019 suddu®” wuzihlvarasdudesmmasniden
el 4.5 Falug

Usgloytiuessn recombinant tissue plasminogen
activator (t-PA) Suiusrezinanduetiann feszeziaan
Pnnafiruldidumantdsmenna wunssildeavane
duiden (door-to-needle time)*” Tngluilagtiunuinada
M3H3U rt-PA dewunn iiesdosay 5 seliinlan® wazdovay
5.05-9.39 luuszimelne’ Geszeznaniiftasndslsmeiuna
Huiladeiiddauitelitaelisuslneiifigaiiviosgniay

Tuuszmelng inmsfnwneunihiinsiiudoyaniny
yavasrnuatitunsnlsmetua wu lsmeiuiasyin
Tngnudn danuarilumsunlsmenuiavesdiielsavaen
Fenauos Sovay 60.5 Tuffthevianun 86 au Tnetladedid
naseaNan laun Tsauszsdauvany, Seinsvdsiu,
amsuvuresiduresly, Andienishisuuss, Wuvazedlu
finefeasnuLes, Lildwesinsanidu wazlinsiuindu
p1msvaslsavaanidenauesiiu lssneuiaduianszyms
Gavdn Tnewud fauandh Sevay 58.3 Tuftnsioun
42 au Tnedadediiinasenuand Toun o1nsSududides
Duregluniedugmes, nmssegerns, flheegauies uay
nsfuiemsisaviaenifenaestiey

{ide3siosnsfnuuiiedinszinuyn uarladed
fuasemnuaiiulsmeunalulsmeunavays ey
fFoyafiuglunisinyidedinsgiluowan uazdiulge
nsguasnugUlglsavaenienauesiussezieundulvd
UsyAvBammaniu
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2. \iednwiladefiduiusiuaiiudrdinouds
Tsaneualudilelsaauesinfendeundululsmeiuia
Yays

ABnsnen

m‘ﬁﬁ'ﬂiﬁumﬁﬂw%wu cross-sectional retro-
spective study nsdnuiilunsusesaessumsive
TunyednanensIun1sasesssuluuyed Tsameruiavays
Fmfavays muvilidesysi wuiilasanng 135/66/5/h3

Adeliihnsiiusiusdeyanniyssileuresioe
Tsrauasvadenidoundu ldunsguaiiguilsaaanien
aues Tsmeunavays Swinvays daudifoudmneas 2566
aufangadnieu 2566 Tnsfinurinsdndenttioded
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1. fthemneilssumsidadelseauesuiadon Ald
Fumvitladenelu 7 Tundadienns
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inausinsfnaangUae (exclusion criteria)
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nsifudoya
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win UseiRlsanaonidonaues, UseiAnsguyms, Juflin
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Tsmeua, Frnafiunlsmenung, anuiifidenns, T
Busuiiffiaefionnns, ¥8a91n15 LATALLULAINTUUIIVES
lspaupsnlaen theNational Institutes of Health Stroke
Scale (NIHSS)

fATelshnsuUathedu 2 ngu Tngliazesnandous
fonsaudalsenguia (pre-hospital period, szghiainau
fdlsamenuna) Wunast Tnewdsldsed

1) nquitlifinaudrdrdeuialsaneuia (early
pre-hospital period) #1894 Qﬂwﬁﬁswmmﬁauﬁﬂia
weunaliiiu 4.5 lue vie 270 undi

2) ngudifiaduardineudslsaweuia (delayed
pre-hospital period) nunefia JUlefiliszeziiainouds
Tsemeruvianiu 4.5 Falus wie 270 Wil

ATATUIUVUINADES

Ya o <

AadeinusIusindeyavinglielsnauedviaiion
WBeUNauY ﬁlé’%’umﬁﬂwﬂuquﬁiwaamLﬁamamaa
Tssmeuavaydiuiideudama 2566 aufmgainieu
2566 ﬁqmmmnﬂiw %amm’j’msﬁﬁﬂawswqm 160-200
578 IngannsanwInaumniinves Piyanuch R, Jiraporn B
fUae 68 uag 72 $18ANEIAU LarIINNITTARTIeAN
Fuusvavsanduusues Cohen' laasmuaaiaiuide
sfulunsnegeuindiu 95% (alpha=0.05) A181W1AN1S
NAAULVNIAY .80 WazA1ruIndnsnaliunalaiiny 3"

leuwnnguiiteenaiiu 85 g

N15AATILINEDR

{Adensevideyainilu Tnelusunsu SPSS seadiaids
wssanlnsuansAnduduin, Jevay, Anadouasfoauy
wasgrudwiuteyadiinsuanuasund, Afsegiu (median)
wazAdEsENIeAI0lNa (interquartile range, IQR) d15U
Toyafiinisuanuaslsiuna

AATERUSEUUANULANANR B TENINNGY
Ineadd Fischer’'s exact test wag Chi-square test @13u
‘ﬁ’auﬂaﬁum‘iﬂfju ag independent sample t-test Wae

o o v o

Mann-Whitney U test dwsudayamiuussieiiias demmun

o o

AN p<0.05 LHuATad Ay saia
nziidadefidauduiusiuaiudididouds

Isanenuia lagldadd multivariable logistic regression

wariauean adjusted odds ratio (OR) fitsnudesiu

Soway 95

NaNISANEN

21NN15871579 ﬁ;ﬁﬂaaﬁﬁwLﬂm%ﬂﬁ'ﬁaﬁwmﬁmu
189 au wvadu 2 ngu Tnefinguithifauarineudse
We1UNa (early pre-hospital period) id1uau 62 Au (5ovagy
32.8) wagnguiiiiannuardnoudslssweiuia (delayed
pre-hospital period) fid1uiu 127 au (5ovaz 67.2)
(3Uudnsil 1)

Figure1: Distribution of pre-hospital period
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mﬂmiﬁﬂmﬁﬂ’mﬁmma‘l’wmu 189 aw Wy doe
Wde 63 U daudeavunnsgiu 13.7 [Hunmends Govas
51.3) dlveilgausa (Segag 54.5) dsvdunsfinwagsesiu
gandwisewiiudseudnw (Sesas 33.3) dnllvgjenduegly
gnailesways (Sesay 68.8) fUhgdlngliavsinives
($ovaz 73) TUseiRguyvdiiulszdneg (Fevay 23.8) Wu
T Geway 46.5) WWulsannudiu (Fevay 83.1) 1Ju
Tsafieadulusiu (Gevay 91.5) Wilsalawiunda (Gosay

A19199 1 Jeyanugiu wazdeyaniiadtinvegile (n=189)

11.1) Julsavasnidenauss (5esay 23.8) daulugun
Tsswgnuraluiuvings Gewag 73.5) dluguilunsd (e
av 55.1) dwlugflonnsivin Gevas 84.1) fen1svasiiu
uou (Jegay 34.49) flensvestunenausssiuiy (So
8 14.9) TeAUATITULTS NIHSS Teade 5.4 drudouuy
INITIU 5.6 (M15197 1)

Total Early pre- Delayed pre-
Factors (n=189)  hospital period hospital period P-value
(n=62) (n=127)
Age - yr 63.5+13.7 61.8+14.6 64.3+12.7 0.235
Sex — no. (%) 0.439
Male 92 (48.7) 33 (53.2) 59 (46.5)
Female 97 (51.3) 29 (46.8) 68 (53.5)
Marital status (married) — no. (%) 103 (54.5) 32 (51.6) 71 (55.9) 0.642
High school education or higher — no. (%) 63 (33.3) 20 (32.3) 43 (33.9) 0.871
Official address: 8nBLAYANU — no. (%) 130 (68.8) 39 (62.9) 91 (71.6) 0.244
Health insurance: universal coverage - no. (%) 138 (73.0) 45 (72.6) 93 (73.2) 1.000
Mode of transportation: EMS - no. (%) 17 (8.9) 9 (14.52) 8 (6.3) 0.101
Current Smoking — no. (%) 45 (23.8) 18 (29.0) 27 (21.3) 0.276
Diabetes mellitus — no. (%) 88 (46.5) 24 (38.7) 64 (50.3) 0.162
Hypertension - no. (%) 157 (83.1) 48 (77.4) 109 (85.8) 0.154
Dyslipidemia — no. (%) 173 (91.5) 55(88.7) 118 (92.9) 0.405
Atrial fibrillation - no. (%) 21 (11.1) 8(12.9) 13 (10.2) 0.625
History of previous stroke — no. (%) 45 (23.8) 14 (22.6) 31 (24.4) 0.857
Day of arrival — no. (%)
Weekday (3u555101) 139 (73.5) 42 (67.7) 97 (76.4) 0.248
Weekend (Tua1501%016) 43 (22.7) 16 (25.8) 27 (21.3)
Holiday (Tuvgntindngn) 7(3.7) 4(6.4) 3(2.4)
Time of arrival - no. (%)
Morning shift (8:00u.-15:591.) 104 (55.1) 31 (50.0) 73 (57.5) 0.374
Noon shift (16:001.-23:5914.) 63 (33.3) 25 (40.3) 28 (29.9)
Night shift (0:00u.-07:5914.) 22 (11.6) 6 (9.7) 16 (12.6)
Onset location at home - no. (%) 159 (84.1) 43 (69.4) 116 (91.3) <0.001
Symptom onset on awakening — no. (%) 65 (34.4) 9 (14.5) 56 (44.1) <0.001
Symptom: cortical involvement - no. (%) 27(14.9) 8(12.9) 19 (14.9) 0.826
NIHSS*  5.4+5.6 4.71+4.40 5.72+6.12 0.249
Severe NIHSS: >15 — no. (%) 17 (8.9) 3(4.8) 14 (11) 0.188

*NIHSS score National Institutes of Health Stroke Scale range from 0 to 42, with higher scores indicating a greater

severity of stroke.
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NnRansFnyImuI Mnn1saEnwUUedu 2 ngu
nauitlsifinnuariieuslseenuia way nguiifienuandn
Aoufalsameuia wud lfianuuanaenisadfedalide
dinfluiFesuedeny (63.46 vs. 61.80 T, p=0.235), u3al3os
YDINAIY (48.7% vs.53.2%, p=0.439) TailUfaiiegny
neioutu lsauszdi Tukaznaniulsmenuia uazsei
AnuguussvedlsAaNssmaEon egnslsinu Aiddyidemy
1 fheAfionnsithu (p < 0.001) uag FUeTonn1vas
fiuueu (p < 0.001) fanuuandnafuegedifedfyannis
wiangu

wansiazitadefiduiusiuanuainoudlss
weaIeuIiBusEninanga (19157 2) wuinguiifinda

= -

arfhneufidlsmenuiatuy 1. fonisidiugendtnguilid

Aua1tIneudlsne uIasglidedfny (p<0.001) uag
PNNITATIERAIY multivariable logistic regression Wu
1 giglernisithuiloniaineuarinoudslsmenuia
(adjusted OR 2.99; 95%C|=1.25-7.14, p=0.014) uag 2. i
o1msvdsiuusuganinguilifimuaindeudslsameua
oeslitadARy (p < 0.001) LAZAINAITIATIZAIY multi-
variable logistic regression Wu11 Q’ﬁﬁmmiﬁﬁ'ﬁumama
\eAua1tneudlsaneIuia (adjusted OR 3.85; 95%C|
= 1.69-8.77, p=0.001) dwone, i, fieglunzifeuthy, Tsa
Uszdrih, Sunafiillsmenua, Snvazmierugunsies
lsnauasvimdenliinnuuandsiussnitaenguetied
oA N 19Ena

M13199 2 adeniinasenruartineudlsmevialugiislsnaussinifeadsundululsimeuiasays

Univariate analysis

Multivariate analysis

Factors OR 95 % Cl pvalue  OR 95 % Cl p-value
lower upper lower upper

Age (years): > 60 year 1.00 0.52 1.90 0.999

Male (sex) 0.76 0.41 1.40 0.383

Marital status (married) 1.19 0.65 2.19 0.578

High school education 1.08 0.56 2.05 0.827

or higher

Address (81L08LRE) 1.49 0.78 284 0224

Health insurance: 1.03 0.52 2.04 0.925

Universal coverage

Current smoking 0.66 0.33 1.32 0.240

Diabetes mellitus 1.61 0.87 2.98 0.132 1.28 0.65 252 0.484

Hypertension1.77 0.81 3.84 0.151 1.81 0.75 4.39 0.190

Dyslipidemia 1.67 0.59 4.71 0.334

Atrial fibrillation 0.77 0.30 1.97 0.585

History of previous stroke 1.11 0.54 2.27 0.782

Stroke onset (at home) 4.66 2.05 10.59  <0.001 2.99 1.25 7.14 0.014

Stroke onset (on awakening) 4.65 2.11 10.22 <0.001 3.85 1.69 8.77 0.001

Time arrival (135U"8-An) 0.74 0.40 1.36 0.332

Day arrival (Fulsvinnng) 0.65 0.33 1.27 0.208

Severe NIHSS (>15) 2.44 0.67 8.82 0.175 1.46 0.38 5.56 0.579
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Day 4 beta-hCG changing for predict the response
of methotrexate treatment
in ectopic pregnancy

Panupun Homkrun
Uttaradit hospital

ABSTRACT

Objective: To evaluated the association between the change of day 1 to and day 4 post-treatment
serum beta human chorionic gonadotropin (beta hCG) changing levels and the predicting methotrexate
(MTX) treatment success in ectopic pregnancy.

Methods: Retrospective cohort study was performed in 61 ectopic pregnancy patients who received
methotrexate since 1 January 2014 to 31 December 2023. Participants were categorized according
to treatment success or treatment failure. Treatment success for this study was defined as beta hCG
level on day 7 decreased more than 15% from level on day 4. Changes in day 4 from day 1 beta hCG of
both groups were evaluated as predictor of treatment success through receiver operating characteristic
(ROC) curve analysis.

Results: A total of 61 patients with ectopic pregnancy were treated with methotrexate. The treatment
success rate was 78.7% (n = 48/61). Beta hCG changing on day 4 can predicted the success of metho-
trexate treatment with area under the curve 0.904, p<0.01, 95% confidence interval 0.812-0.996. Any
rise < 11.55% was identified as an optimal cut off with sensitivity 89.6 specificity 84.6 positive predic-
tive value 95.6 negative predictive value 68.8

Conclusions: The change of day 1 to day 4 post-treatment serum beta human chorionic gonadotro-
pin (beta hCG) levels can predict methotrexate treatment success in ectopic pregnancy with any rise <
11.55% was identified as an optimal cut off.

Keywords: ectopic pregnancy, beta-hCG, methotrexate, treatment success
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