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Background : Post-partum hemorrhage (PPH) is a fatal postpartum complication dreaded by every obstetrician.
Despite advances made in the past century in regards of prevention and treatment of PPHs, the prevalence of
atonic PPH paradoxically increased during the past couple decades, developed countries included. Studies
revealed that lower uterine segment atony or LUSA could lead to PPH via mechanism of uterine hypoxia.
In order to tackle the problem at its root, lower uterine segment compression (LUSC) could be deployed to
prevent LUSA and subsequently PPH.
Contemporary mnemonics of 4Ts remind us of possible etiologies of PPH. Nevertheless, it did not
encompass the entirety of the various causes. The author proposed an innovative model, aptly named “4Ts Plus
Model”, where atony would be further distinguished into flaccid uterine atony and hypoxic uterine atony. The

incidence of the latter could be prevented up to 56.5 — 81.3% by LUSC, depending on the compression duration.

Conclusion : With the discovery of LUSA being another cause of PPH, the new 4Ts Plus Model and LUSC
offer innovative strategies for treatment of patients with PPHs which could ultimately lead to lower global

maternal postpartum mortalities.

Key words : postpartum hemorrhage (PPH), lower uterine segment atony (LUSA), lower uterine segment

compression (LUSC), hypoxic uterine atony, 4Ts Plus Model
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Introduction

Consistent from the Millenium Development
Goal 5 (1990-2015) through the Sustainable
Development Goal (2015-2030), World Health
Organization (WHO) strived to curb postpartum
maternal mortalities ratio (MMR) towards 70 deaths
per 100,000 live birth or lower.' Despite the
optimistic trend of postpartum hemorrhage (PPH) in
the past centuries, the prevalence of atonic PPH
paradoxically increased during the past few decades.
Developed countries like the USA, the UK, Canada,
and Australia were no exception.2’3 This obliged us to
ponder whether some other obscure factors had been

undermining our efforts.

In the past century, the vast world of
healthcare had been undergoing drastic positive
changes. However, the persistent problem of PPHs
did not follow suit. It remained one of the leading
causes of postpartum mortalities. Infrastructure-wise,
access to healthcare and logistics, as well personnel
training, had been brought to attention and has
already achieved satisfactory results. On the other
hand, knowledge management and institutional
protocol had stagnated in both the preventive and

remedial aspects.4 (figure 1,2)
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1917 [ 1920 [ 1925 [ 1931 [ 1935 [ 1938 [ 1942 | 1948 [ 1955 [ 1961 [ 1966 [ 1972 | 1980 | 1985 [ 1990 [ 1995 [ 2000 | 2006 | 2011
Drugs Ergot (oral, ina win-glass)
Ergot (hypodermic injection)
Oxytocin
(im)
Oxytocin (im)
Placental delive: Maternal effort
Cord traction
Brandt-Andrew method
Cord clamping After baby cries vigorously and pulsation stops

needed

Early in active method or if resuscitation

s

=

Between mother’s

= ThwEe
Position of baby L.‘-N’ **j“ Same level as the placenta i
. . . 4
Figure 1 Routine third stage management
(im= intramuscular; imm= intramyometrial; iv= intravenous)
1917 [ 1920 [ 1925 [ 1931 [ 1935 [ 1938 | 1942 | 1948 [ 1955 [ 1961 [ 1966 | 1972 | 1980 [ 1985 | 1990 [ 1995 | 2000 | 2006 2011
Drugs Ergotin and pitutary extract (im)
Ox (im) OX(iv)
PGF2a (im,imm)
Techniques
Fist line Uterine massage (or squeezing)
L [ || L [ [ [ | o
compression
Second line Intrauterine douche Bimanual compression
o Intrauterine
e || o ]
Last resort Uterine packing ::.::;
Arterial ligation

Figure 2 The treatment of atonic pPH’

(E= Ergometrine; Ox= Oxytocin; E/OX= Syntometrine; PG= prostaglandin; im = intramuscular;

iv= intravenous; imm= intramyometrial)
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Literature reviews showed greater emphasis
on treatment rather than prevention, which might
prove to be too late. The only preventive measure
proposed is active management of the third stage of
labour (AMTSL).5 Its meta-analysis revealed that the
apparent benefit of the maneuver solely derived from
the uterotonics used.’ The uterotonics being used for
over hundred years means that the maneuver did not
add anything to the table. The forefront of PPH
treatment has also been rather mild, too. Newer
breakthroughs included synthetic oxytocin which had
longer effects and novel prostaglandins which had
not been very well received. Newer suture techniques
include B-lynch suture and compression suture.
Older procedures are also being brought back into
practice, such as balloon tamponade and bimanual
uterine compression. Another life-saving procedure
was non-pneumatic anti-shock garments (NASG). It
can be observed here that the latest trend has been
focusing mostly on the life-saving procedures for

PPH.
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Novel concept and truths revealed

The author proposes three key agendas to
better understand and tackle PPH.

First agenda

The best treatment is always prevention. We
need a huge paradigm shift regarding how we
approach PPH. There are substantial number of
patients with PPH without any known risk factors

7.8,9,10

(90%). The clue to unlocking the PPH mystery
lies in the unknown cause of PPH in that population.
Newer literatures proposed that lower uterine
segment atony or LUSA play a role."""*" We found
that the concept of LUSA is rather recent " and
has never been mentioned in any older studies. .
LUSA is also found to precede uterine atony, which

14,15,16

contributes to 70-80% of PPH. Recent attempts
at stopping LUSA include balloon tamponade and
compression suture of the lower uterine segment.
12181920 1 was also found that LUSA did not respond
to uterotonics and would proceed to bleed and cause

uterine hypoxia, which in turn caused uterine atony.

The vicious cycle

v 1
(bleeding'::> hypoxia = atony) continues until

hysterectomy is done or mortality oceurs.”'
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Second agenda

Continuing from the first agenda, we need to
find the true cause of atonic PPH whose incidence
has been on the rise. In developed countries, armed
with modern healthcare, accessible resources, and
plenty of personnel and medications, there are still
cases of refractory PPH. WHO listed 10-20% of
PPH as refractory to treatment’, and the solution for
these cases had not been achieved, partly due to
vastly different contexts.” Since LUSA is
uterotonic-resistant, difficult to detect, and to date
untreatable, it may very well be the core of the rise

. . 21
in atonic PPH cases.
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Third agenda

After we have identified the culprit, we now
must seek a solution. Fortunately, in the past decade,
there has been extensive research on ways to prevent
atonic PPH. lower uterine segment compression
(LUSC) was first published in a medical journal in
2009"" and a few more practical trials followed.
The results had been promising in terms of PPH
prevention. The author described the mechanism of
disease in detail. If postpartum bleeding persists
despite good uterine contraction and absence of
birth canal tear, the lesion is likely in the lower
uterine segment, probably due to low attachment of
placenta (figure 3). Placental bed which attached
too low would receive inadequate contraction
from lower uterine segment, leading to the
aforementioned vicious cycle. LUSC is a maneuver
where the physician presses firmly on the
suprapubic region directly onto the position of the
placental bed in the lower uterine segment for

approximately 10 minutes. The vicious cycle

v |
(bleeding = hypoxia = PPH) and thus PPH

would then be halted manually.
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Etiology of lower uterine segment bleeding

Body
Lower segment

Normal bleeding

Body
Lower segment

more bleeding more bleeding

Figure 3

Wanchai Chantrapitak MD, Dip.Obstetrics and Gynaecology. Department of obstetrics and gynecology,
Charoenkrung Pracharak Hospital, Bangkok, Thailand
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In regard to efficacy, 10 minutes of LUSC
could decrease the incidence of PPH by 56.5% and
20 minutes of LUSC could be reduced up to 81.3%.
The total blood loss was reduced by 47% on
average, compared to the control group.lm’24 20-year
retrospective study showed mean reduction in PPH
rate of 54% (p<0.001).25 Not a single case had to
undergo hysterectomy due to atonic PPH in the
LUSC group compared to 12 patients in the control
group. More in-depth researches had been done to
assess the effects of different duration of LUSC

23,24,26,27,28,29

ranging from 8 to 20 minutes. All of those
yielded significant results and are now referenced by
the WHO under the bimanual uterine compression
section.” Moreover, in 2020, LUSC had also been
included into PPH handbook published in Brazilian

journal (figure 4).”
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Hamilton and Chantrapitak uterine compression maneuvers. Source: Adapted from Anderson JM,
Duncan E. Prevention and management of postpartum hemorrhage. Am Fam Physician.
2007;75(6):876-81.20 lllustrations by Felipe Lage Starling (authorized). Left: Hamilton maneuver.
Center: Chantrapitak maneuver for patients with relaxed abdominal wall. Right: Chantrapitak
maneuver for patients with a tight abdominal wall.

. . . . . . 31
Figure 4 Bimanual uterine compression and lower uterine segment compression maneuvers

Algorithm of Pathophysiology of PPH
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Adapted from Chantrapitak W. New concept of Pathophysiology of PPH which is caused by Lower Uterine Segment Bleeding /

Lower Uterine Segment Atony
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Conclusion

Viewing PPH from a different angle allowed
us to see the underlying flaws. The decade-long
mystery is now resolved. Lower uterine segment
atony (LUSA) is the cause of atonic PPH and can be
mitigated with lower uterine segment compression
(LUSC). In addition, we propose 2 distinct types of
atony, namely flaccid uterine atony and hypoxic
uterine atony. We shove everything into a simple
model called the “4Ts Plus Model” for convenient
use and remembering. The model lists 5 possible
causes of PPH: Flaccid uterine atony, Hypoxic
uterine atony, Tissue, Trauma and Thrombin. We
hope that the new paradigm introduced here will
revolutionize the world where refractory PPH
remains a significant problem. Since LUSC can be
performed with relative ease and without any
instrument, the implementation can be done rapidly,

and the maternal mortality can finally be controlled.
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The study on efficiency of knee brace after arthroscopic anterior

cruciate ligament reconstruction
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Objectives : Compared muscle strength and range of motion between knee brace and no knee brace after

arthroscopic anterior cruciate ligament reconstruction.

Materials and Methods : This study was retrospective descriptive study. In patients who had arthroscopic
anterior cruciate ligament reconstruction at Charoen Krung Pracharak Hospital and participated in a continuous
rehabilitation program for 3 months. We collected data from october 2015 to september 2020. Outcome
measures included muscle strength and range of motion patients were assessed preoperatively, then 3 months
postoperatively. The results were analyzed using descriptive statistics presented by percentage, mean, standard
deviation, median and interquartile range. The analytical statistic is Independent T-test or Mann-whitney U-test

statistic, chi-square test and Fisher exact test.

Results : A total of 46 patients. 36 male (78.3%) and 10 female (21.7%) patients. The patients were divided
into 2 groups: knee brace group (23 patients) and no knee brace group (23 patients). The results were as follow :
Range of motion knee extension (Median(IQR) knee brace group 1(0,5) no knee brace group 1(0,3) degree)
Range of motion knee flexion (Median(IQR) knee brace group 130(125,132) no knee brace group 131(129,135)
degree) Quadriceps muscle strength (knee brace group 105.16+29.15 and no knee brace group 106.37+45.75 N-m)
Hamstring muscle strength (knee brace group 63.86+16.21 and no knee brace group 60.51+21.99 N-m) And the
ratio between the strength of the quadriceps muscle and the hamstring muscle (knee brace group 63.49+17.78%
and no knee brace group 60.26+16.68%) We discovered a statistically not significant difference between knee

brace group and no knee brace group at the 0.05 level.

Conclusion : Knee brace or no knee brace anterior cruciate ligament surgery does not affect the range of motion
and strength of the leg muscles. The two groups had no difference in treatment results. This can be applied and
given advice on caring for patients after surgery., but external factors should be considered, such as age, gender,

comorbidities, treatment, differences in equipment Using the device and following the instructions as well.

Keywords : knee brace, anterior cruciate ligament reconstruc




« 1171 19 211U71 2 N9INYIAN - SUINAN 2566

UNIN
o Y Aa <3
s lumsSnegienimsuiany

ay A ad

<] Yy 9 A an @ ] = [
mu”lmwumzunmiiﬂmag 2195 P10 TOUINY
=1

a ax T W 3 1o A
HYULUASITNITNINA IﬂﬂLLu’JVI'NEUH’E)EJﬂTJ'J”IEJ‘II'JfJ
= I <3 Yy 9 9 =
ll'f)'lﬂ151J'lﬂli]ﬂsll'é)\1lf]uhlﬂ')ﬂu’lﬂ?ﬂuf]t’l!w&l\?slﬂ
= < ' @ an
miamnmlmmu@giuizﬂuulwu Iﬂf]'l‘ﬁ
[ < Y 9 . . -
NT1THIA mau”leu IN U (anterior cruciate ligament
. Y o A @
reconstruction : ACLR) 1#dvyananiiszay
= ' A 1w Y
fﬂiﬂﬂsll'lﬂl,!aghlilﬁ'lﬂ'lﬁﬂlﬁlf’ﬂNﬁﬂﬂul'ﬁ)ﬂllﬂ Iﬂﬂ
- Aq 9 e g vy 9 &
FUAUD graft1/]1%11&ﬂ15ﬂ1@]ﬂl@1&1ﬂ]31’i1”1!1!
S 9 (Y a 9 1 9 <3 Y
UAWINUNR1ITURA Vl,ﬂl,l,ﬂ mmaumawﬂamm
{ a <
(autograft) nieuld Ao 1dudu patella (bone-
3
patellar-tendon-bone graft : BPTB) R ATIERY
y & . y & 9 & .
NAINIUD hamstring UASIT UDUNAINIUD quadriceps
¥y Y a =2 Y
FUIDUINHUINA (allograft) F9UsznounY
Yy g y & v X . Y &
IguUoU BPTB WO UNDININ® hamstring i UIDU
1 . g . g
ARUIH® quadriceps | MIDY achilles tendon (11D 1
X ' T <
AANLH D anterior tibialis AT AIUVDIUHULOU
. <3 o [ Ed
tensor fascia lata LLﬁzLﬁUL@Niﬂﬂ?ﬁﬂﬁﬂLﬂﬂzﬁ
J <3
(synthetic graft) l@un 1du1du LARS (LARS:
ligament augmentation and reconstruction system)1
[ = daf (Y [
Tagranlumaaen graft yuegnuvatadonay
9 A 1 1] g’; A < Yo
ﬂ'f)\iW%15ﬂ!']3’JiJﬂuﬂﬁ@nﬁjﬂﬁﬂ!m%uWﬂﬂﬂﬁﬂ‘HW
1 = 1 %
W31 graft ueazgUuuvazianuuanaranu i
4 <
Gluﬁmmmmmm ﬂ"l')%klﬂiﬂ“lafl@u!LﬁZﬂWﬁﬁﬂz
C4 L a <
Gluﬂi]i}ﬂuﬂWiW’l@]ﬂ@?’]ﬂWlﬂuﬂ autograft 910D U
4 I . @ a
na1utie hamstring 1 u ldsuanutiougega
A y I Yg Y a
Lu@ﬁﬂWﬂﬁ’liJ’liﬂ‘ﬂﬂLL‘ﬂuLﬁul@uulﬂslﬂﬁ!ﬂﬂﬂlﬂll
d‘ |- Y '3
LlﬁgVI‘UﬂﬂJﬁ'ﬂﬁ@QﬂWﬁW'W]ﬂu@ﬂﬂ'ﬂ

(% o 1w < Y 9y Y
Wa\iﬂ']ﬂV]’]ﬂ’liw']@]@L@uhlﬂlgﬂu’]ua'J

4 g {
mslasuTdsunsuuyndanuuuizdunas

1 A A

< 2 { o o { o 1
gnaeuiludendiagedisaeanaziiligilae

U g

23

[ o A o o w ya3 A 45
?ﬂllTiﬂﬂﬁ’UﬂJ'Wnﬂi]’N]i’]JﬁZi]'l'Juvl,ﬂLi'Jqu@ ’

[~} 1
Tagimuneueanisrgaduludu e dile
asandvulgiindsesiiuldniuind

A ' Vo < g A
milounouldsy msuianulasiiiganay
@ 1 o a 1 I
uaulasany nislagunsaltauunilu
nuuanemsinEn lasunuionnasain
Y 1 4 o A 9 [
mirga laen1slaginsaliadTumengavoin
{ s &
(knee orthosis) Aunndgn 'l (physicians) {0 g
J 9 . )
UNNERNIZNI915AY0 (rheumatologists) LU U
wazoonludelidiredondonls laun
4 9 a @ 1
9insaingevosHaaINTAN (knee sleeve) LAE
a < 4
FUANIMANA WA UG (knee brace)’ §1/n 5o
wgairausai ldiundeanazsinayy
MaAaenIna’ 91NN1TNUNIUITIUNTTUVD I
] Y
Kruse LM, etal.’ 1@finpuSovesnsuyvasain
=] Yy Y av Y '
madauludni wanisivenaasiimun
9 o a ] o " v W (=)
m3ldgUnsaliaSuiivasainnsaiaads
o & ' ¢ 1A <
anusuilunag litilse Tesiminaag vazilu
] E4
nstuA1lF918010AU 1Az INNITNUNIU
.. 9 Ay y= A
I3TUNTINVDI Masini BD, et al. ‘V]hlﬂﬁﬂHniEN
o o ) o ' t4 a @
Auugiidimiunislaglnsaliasundnin
=] Yy Y av Y '
madauludni wanisitenaasdimun
' 4 a ] 1 1 &
msldgunsal i@Suangnldeslusaanisiugy
a3 < Yy 9 Y1 = av A
woam s uou ludni udnegliauiden
o o a 1 ] [
anuayunsldglnssiiaiuiegiie ualu
= 2’, dy 1 1 d A v 1w
MaANIATIHNLN M3 laglnsalidTundasrang
= A o o A ' b
tihnnaiesinayunisiadou lvarve i ld
= =] < a
mdgagalazaan1slaam F9e1rzilunaane
a @ T A ] <
valalumsnduuuaunm s lsnaiuersny
apamtlafanisanasvesanssanin lumaia

= Yy 9 a o Y 1
miwmm@u“lsutmumazmﬂuﬂmﬁmmam



24

msfidtheammsandy ldiduimmse
ansandull1Fauen 1 deraduiiiy dos
1Tasumsdsziiiunsudsazarusanay lliau
Amnldsnnda dalaeia ludinldasdszdiv
NUVVEBVDIY (subjective questionair) laLn
Lysholm and gillquistlo, Tegner scales“, International
knee documentation score (IKDC s.core)12 g
n1515210uTaeg knee arthrometers (KT) “L]é;’ﬂl‘ﬂu
11510521 T UAIUNAINVO LT FIHADIN
mMstlsziivervy iduiusrumshauveain
111" drumsdszfudngduvunila fe

- < v &
ﬂTﬁﬂﬁleuﬂUTNquuﬁqm@QﬂaTNLUGMT

=

n1a5uautioy Ao biomechanical test Taen 11

% a I A [
Aldsvanutsuazidunisdsziiua knee
14,15,16,17,18,19
torques
[ 4 < Y] U
AIN05A (torques) L UNITATIVIAA
< Y & Yy A
ANUTINTIVOINAINIHD lael¥inTeq
a L . t o 4
ToTslamudn (isokinetic machine) il unToalio
d’ Y v a a =
Aldsuariuievlunisdszilvuazd
ANUNFO D0 9INNITNUNIUITIUNTTN
. 21 Y o = 1 ) I~
o1 Kvist 2" Tavmsdnyinanmsniiaadu
Yy Y o ¥y 2 A Ao '
Tudnid S1uURIaY 341509 HANITITENUI
=1 Aawv K A A Y . . .
UITUIYDY 16 1393 ‘vflsvmﬁ‘mﬁ’a‘u isokinetic test
lun1sdszmivuaza1nuITeFINLIN TuIe
A Y=R @ 1A I {,’j
23 (399 1danInauuaunn 14onnse (return
1 o 1A Y
to sport) WU awsanauuuaudm lanielu
52821787 4-6 1ADUNAIDINNIIHIAA D10NT
[ 1 I~ [
NUNIUAINAIIVLLHUIN NIT return to sport
o 9 1 3 A
ausanldegrssiasinieluman 4-6 1oy
~ a 9 A . . .
nazuAudenlun1s1¥1AT0 9 isokinetic test
a < y X A q 9
lumsdszmiuaNuuausIvoIna NV INe 19

lanudnsnuusedelumsdsaiuv

* 219813199 UNALRTYN LT TN o

INNITNUNIUITTUNTTUMTAUAR 20

o ' @ ] 9 I~ 9 9 <3 Y
NAINIAATDINAD U U 1UTH 12T U b8
Ao Y o A o 9
e lvanudiayluFosveanisnavuiles
9 1 Y a A o 1A Y
Nuisnldndnseanisandunnaunmlé
A 1 < < = o
wiilounsuuIa lagsuaziauilasans

v

A 1 d A v [N T
fga uazmslaglnsabaFuinasriands il

'
IS

a o 4 <
Han15I9engatauluITean NIV
Y j‘ a A o 9 ]
naiio v az sz ansnIMnsINUYeIvBIN
IS o 1 VoA 1 ! 4
Tiean1suugziiig nslanie luldginsal

d Yo

Y Y
VAU UGA RSN TIUD NN NB WAL
Y 9
msauthnesmiudilenaanisiiae aaiu
= [P=) [ d' % d' [ Jd‘ a
v lulivanguidanuluSesveiwadwsnme
1 J =Y 1 @ 1 1
nnmsldgunsaliaSuainSouieunums lula
4 a ] Ia v K A =
gunsaliasun gavevealinnuaulefinyn
A A [ d A ] [ 1T W
dszansmannmslaginsaliai uavasmsnida
o Y 9 Aa < v X
wuludniinlaeanuudassveandiniiou
Aa A o 9 1 <
nazlszaNTNINAITIINIUYeITe 1 Taaily
MIANHINUNIUTOUNAINANTS ABIATULUUINIG
o a (% 4
MITnEIvedlsane1uaniynjilszsiiny
1 [l r'd a [] o w
1ddiheldgunsaiaSuidinayy 0 eemlu
] @ 4 a @ Jd A
¥9auoU 4 dila uazvaziau 6 dlavi aulae
%71 o @ I @ 4 @ P
1415960 2 dwidlunan 3 ddav vazdlarvin
=) 90' U %
47 auTaeld li¥adu 1 6u sausaudoya
2 9 )
MINATOUANUUIIULTIVOINAINITBUINNAT O
isokinetic machine #agU5EANTNINAITHINUVDY
fovesilonainnnmsmaaszezina 3 hou
owwam e 1d lladaTdsunsunmunz ay
dmsudihe Widheaansananlu1doudeni
a [ 1 1 <3
Tanduazamsanauldmuim lded1asnaiEa

a ¥
BNAIN



« 1171 19 211U71 2 N9INYIAN - SUINAN 2566

[ dJ

agszasnveimsIve

& = = <3
Lo Teuimeunuuyansave
Y

9 A 1 oA 1 1 1 d A
ndwitiensznanngud lauaz hildgunsalady

9 [ o 1 v Yy 9
ﬂlammmmimmm@u”lmwm

NFOUUHINANTIVY

v { ' d A 1
nguildgunsaliaiudomi

o o [ =] o w
vaannimsr A i Taetnay  [—

MIwidea 0 93 lur19ueu 4 dansiusn

v

25

B o ey 4
2. wonfFenisuidoyunisinaon 1nd

] 1 ' { 1 1 1 o a
doisgniranguinlauas lulagunsaiasy

9 ] o T v & Yy 9
ﬂJ@LﬂJTWﬁQﬂTﬁWT@IﬂL@uqﬂJ'}WHT

nqui hilaginsaliaSudon

v o IR~ Yy 9
ﬁa\ifl]'lﬂm’]ﬂ’]jw']@ﬂlﬂuulquﬁu'l

Ja985uMIU 019 1A 150 MSTAHI ANULANAI
t4 Y 4 a oa o
voeginsal mslFnuginsal msliines

MUAWUZUN

@

3

mInaaeunautsumsraailuszezia 3 eu
< y &
- AUUVILSIUDINANELOUY

- WasyumMsnaeu livesiomn

IBAUHUMTIVY
Aa o g’/ dy I =< a
MUIVAT I UM TAN B UTINT THUU
9 v . 2R
HUUVID UK AN (retrospective cohort study) Tan1u
MITUIDININANLNTIUMINDITUWALAIUAY
15398 TUAUYDINJUNNUMIUAT 1AUNTUT D
S015h/64 EXP
15231n5NANH (study population)
< R A o & Yy 9
Wunquiiaenridaonlyini a
a [ L4 g‘; Vo oA
T59Me1U1a105yng9U 529150 Y AquATUN

q

1 oAy W.f. 2558 - 31 AUBIBU W.A. 2563

NANFIDYNY

Wunguiiefildgunsaliasudoia
naaarnninisiidaduluduid Taeld
ansaliaSuaniumar 6 dUan e s1iayu
M3widenav 0 eernluiaueu 4 daiusnuay
Tagunsalvaiziau 6 ddard Tasldmsdiuim
91101151051 G Power 1105%U 3.1.9.7 91013358
Y94 Birmingham TB, et al.” 1u3l 2008 1aFnw1
nSeumsuravesnislagunsaiiasuiii (knee
brace) Lla Y Agan g 197 (Neoprene sleeve) ¥ a9
msrrdaduludniniluman 6 d1a1 Tas

a o < 1 (% LV~
Wamiai}mmﬂﬂﬁjmum NANAINNITAINALD U



26

9 9 A [ d' 1 4 =Y [ = ]
ludwnih 12 180w nqualdgunsalidSuindian
hop limb symmetry index 3J”|ﬂﬂ”j1ﬂicj‘nﬁelfm}1§ﬂ
Wgav1 TaslaA10gn 91.1 +2.0 Uaz87.4 + 2.1
auaiay Arualiinl o = 0.05, effect size = 1
1aZ8IUINNITNATDU = 0.95 OATIAIUTEHI
NQUNAROILAZNUAILAN = 1.027 92 1d51u9u
NGUAIDENNGUAZ 23 118 23 AU LAZINBIINAY

. = [J sldla} 1
dropping out rate Faruaa 13nsesay 10 UYDINQY

1 % 1

9
A10874 Ao 2 AU Aaly Aesldnqualedinguaz

Q

Y
% 1

24 1ag 24 AU 1AINQUAIDEINNNINNA 2 NG
3 o 2 2
AT UTIUIUNITY 48 AU
INAENMIAA
& Yy Ao & y 9 ¥ o
1. dudihenmaadu lvinihasusnny
a [} 4
Tsanennansyngalsznsnyg
(=) L] Y <3 A a
2. litimsrdadudurionszgnuim
138 TAYINITHIAA 13U meniscus tear
1 =
3. 01gIENIN 18-45)
Yo 1 @ ] < 9 9
4. 1d5unisrdagouusudu luiniii
Aa 1 @ <
FINATANITHIAALUY autograft ITNIFULDU
y X .
NAUIUD hamstring

F
5. 13w TdsunsunisWluyseniendis
A 3 A
aoiioailuna 3 ey
6. lutiTsalszsrdrnmnerteanuszuy
Y ,&' 1 ~ [
Uszarnuazndiueilo 19U JUYUVIDOULUT I
2 A A ' [ X 9 =2 (4 A
ATIFN 19ANNNAADILADNIINIANAINTD
Y
anuswdoninlolumsdniuy
d [y
INAUNNITAADON
1. lu'ldsumanaasvle Is'lamdnuay

[

Wdoyumanaou lniveiom
9
2. 1915 u T sunsunisHuy Tauda o5
woesiwudvesldsunsy Tagriinisisziiiu

gounanlsziadsun1ssnyl nn1IAY

* 219813199 UNALRTYN LT TN o

9 ~ adg a 4
6116yamm’mﬁsmﬂuuaz‘izuumaﬂmauﬂﬁ LLﬁiJ
o [ 4 14
‘].]33'3?71fnﬁ'iﬂ“]%l']ﬂli’NﬂUfJL'J%ﬁ'lﬁﬁﬁﬂ']iﬁW"l
d' A v v
!ﬂif’)ﬁﬂﬂ?ﬂﬂ?!!ﬂi
4 = 9 g‘/ g
1. LLUUW@?NUH%ﬂﬂJ@HﬁﬂJHWHE@TH uag
<3 ¥ a o
Wﬁﬂ'l‘iﬂﬂﬁ’f]ﬂﬂ'ﬂﬂ!lf’ll\?!ﬁ\i"ll@Qﬂﬁ}'llllﬁ’ﬂelﬂ Wee
4 ] o T @ <]
lqlllﬂTﬁLﬂﬁ@uhlﬁ'JéU’t’)\‘]sﬂj@L‘“U”IWE’NﬂTiN”I@]ﬂLf’JH
Yy 9 =
T3 3 100w
2. 1AT09 universal goniometer ';:"Ll baseline
HiRes 360-degree clear plastic goniometer,
' v 3
12 inches ‘ViuaﬂiuﬂTi’JﬂLﬂu@\iﬂT
3. 17504 isokinetic machine‘g' U BIODEX
MULTI-JOINT SYSTEM — PRO #12811n15 79
I a o
Auiduuas
L4 a 1 1
4. 91Unsalta3 W19 OA knee braice 3 U
softguards: hinged knee supports (MPE12003) 211
Y
Uszmaldviu vuia 16, 18 uaz22 17 Taeg'ld
3J'l§513']j§1uﬂ?%ﬂi@ﬂ%WﬂﬁWﬁﬂﬂWUﬂﬂ!gﬂﬁiﬂJfﬂﬁ
DINITUATZYT NITNTNAITITUFY NDINIUAV
A A J v A [ A
ATOIUBDUNNY ATUHUIFADITUITDILAUN
L 4 o v
TWN 6310397 152 Teani TumsIdnumesinayy
A o =] Y 9
fﬂilﬂa@L!Ulﬁ')ﬁﬁ\‘]ﬂ']ﬂﬂWiWW]ﬂl@L!Ulsll'ﬂ’ﬁﬂ
a Aa @ Y
mydsziiunazaamuransiny lagly
A A [ ' I [
Lﬂﬁf)\‘]llf)ﬂ\‘iﬂﬁ"l'l!ﬂuﬂigU'JuﬂWiﬂ']ﬂJﬂWiiﬂ‘H"l
AKX A v K Y [ 1
ll'l@]ii']uﬂﬂ@ Gﬁﬁhﬂ?ﬁﬂuﬂﬂﬂlﬂyﬁﬂﬂﬂﬁ’lﬁ‘lu
=
LIFISLUYU
1< k4
msmmammﬁuaga

1 (Y v

o d { L}
mmﬁmwﬁ’agaﬂaum@maﬁmumu

q

JA o Yy 9 =
INUNNDTIHUA ﬂWﬂﬂWiﬂumﬂHﬁiﬂﬂl’JﬂfiZmﬂu

ad a J A [
uazszvvdannsoind ufuilszianssnuives
L4 4 = an A Y
gquénsmaainisnwl Taedsladudusin
5% d Hopital Number (HN) Y01 3891415 1

dy 1 @ 4 4 =
ﬂ']i’l/\luK\!‘i'l\iﬂ'lflﬂﬂ‘i/ﬂ\‘lﬁuﬂlﬂ%ﬁ?ﬁ@]iﬂ’liﬂW’l



« 1171 19 211U71 2 N9INYIAN - SUINAN 2566

a v d o @
Tsanenans ynjalszaning imsiiuiinas
o a d aa
Ta5un U Excel 2019 1AM AATIZHNADA
= ' Ao
Taoms 14 T1sunsu SPSS nesHu 22 Taegaeive
a J
MIANTIZHVBYA
1. Joyamsganin 1aun me Tsnilszdan
o < Ay
Huauelunnudosas (percentage)
9 a a Y ' 2 @
2. Yoyayatlsura 1dun o1y irwiin
J o < &K
AIUga ArtiIane ANV WoINA WLV

a o A 9 ' o <
Llﬁ3Wﬁﬂﬂ1§!ﬂaf]uhlﬁ'l"llf]\i"ll’f]ml'l uuaumﬂu

Han15398

X v

27

ANUNAY (mean) LAz ANTIBULULINTFIU (standard
. . ' o . a o o
deviation) AMUTYI 1Y (median) WH sn10 Ind (IQR)
= <3 Y j’
AFeuNeUANUUTINTIVOINAINIHOV AT YN
wdenisnaou lnadeiszniengunaasuas
nquaIuANTaeldada independent t-test 15
Mann-Whitney U-test chi-square test Liai& Fisher
exact test MU UATEAVANVUTBAIAYNIITDAN
528U 0.05 Tagi1N5UsUNAAIINAAA N

< @ [
lﬂuigﬂglﬂa’] 3 !a@uwa\‘iﬂ']ﬂﬂ’]iw']@ﬂ

Y W oA Yoo ] Y v
MINN 1 611@yaWumuﬂlaqwﬂaﬂmmi‘umimﬁmmau”lmwm

&9 U

o Knee brace No knee brace
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WA ; n(%) - 1.000
N9 5(21.7) 5(21.7) 10 (21.7)
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Outcome of using Penpat Pinyowattanasilp equation for prediction of
24-hour thyroid uptake, first and second therapeutic doses calculation
in Graves’ disease patients

Piyarat Parklug MD Nuclear medicine radiologist* Penpat Pinyowattanasilp BSc*
Busaba Supawattanaobodee PhD Statistics**
*Department of radiology, faculty of medicine Vajira Hospital, Navamindradhiraj University, Bangkok
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Introduction : The Radioactive Iodine Thyroid Uptake (RAIU) is used in calculation the I-131 treatment dose
for Graves’ disease. The duration time for the standard RAIU is 24-hours, then the patient is required to visit
hospital in 2 consecutive days. The Penpat Pinyowattanasilp equation has been applies 3-hours RAIU to predict

24-hours RAIU. Thus, we can reduce duration of the study time.

Objective : The study aims to evaluate the correlation between the I-131 treatment doses that calculated by
Predictive 24-hours RAIU (P24U) from Penpat Pinyowattanasilp equation and I-131 treatment dose that
calculated by actual 24-hour RAIU. The study was performed in both the first and the second Therapeutic Doses

(TD) in Graves’ disease.

Materials and Methods : A retrospective study was performed in Graves’ disease patients who underwent
thyroid uptake and radioactive iodine treatment. Two groups were identified as the first and the second
therapeutic doses. For each group, predictive value of 24-hours RAIU was calculated by Penpat
Pinyowattanasilp equation. The equation in 24-hour RAIU = 32.5 + (0.702 x 3-hour RAIU). The TD and PTD

were calculated and compared.
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Outcome of using Penpat Pinyowattanasilp equation for prediction of
24-hour thyroid uptake, first and second therapeutic doses calculation
in Graves’ disease patients

Piyarat Parklug MD Nuclear medicine radiologist* Penpat Pinyowattanasilp BSc*
Busaba Supawattanaobodee PhD Statistics**
*Department of radiology, faculty of medicine Vajira Hospital, Navamindradhiraj University, Bangkok

**Department of basic medical science, faculty of medicine Vajira Hospital, Navamindradhiraj University, Bangkok

Received : October 17, 2022

Abstract (Cont.) Revised : November 20, 2023
Accepted : November 22, 2023

Results : The patients with the first therapeutic dose is 92 and the second therapeutic dose is 36. The first
therapeutic dose, the correlation (r) between 24U and P24U is 0.902 and the second therapeutic doses,
the correlation (r) between 24U and P24U is 0.806. The first therapeutic dose, mean TD and PTD are 7.38 and
7.06 millicuries. The second therapeutic dose, mean TD and PTD are 6.15 and 6.01 millicuries. The correlations
between TD and PTD in the first and second therapeutic doses are 0.954 and 0.953 respectively. The mean
difference between TD and PTD of the first and second therapeutic doses are less than 1 millicuries

(-0.3 to -0.5), there is no statistically significant difference in both groups.

Conclusion : The Penpat Pinyowatanasilp equation is an alternative tool to calculate I-131 dose for
Graves’ disease patients in the first and second therapeutic doses. The mean difference of the TD and PTD are

less than 1 millicuries in both groups. However, the equation should be tested before use in other populations.

Keywords : equation, prediction, uptake, therapeutic doses, Graves’ disease
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Introduction : Nowadays, aging population is rising as much as non-communicable diseases, especially type 2
diabetes mellitus, and overweight is a common risk factor. Lifestyle modification is first recommend; however,
the health behavior change program can be applied. The study aims to examine the effectiveness of the health

behavior change program, especially in the elderly.

Objectives : To compare the changes in BMI and HbA1c between patients receiving the health behavioral

change program and those receiving standard treatment.

Materials and Methods : This retrospective cohort study utilized a designated record form. We analyzed
demographic data using descriptive statistics. Within-group difference scores were analyzed using the Mann-

Whitney U test and Chi-square test. Between-group scores were analyzed using the Friedman Test.

Results : The study involved 500 elderly patients with type 2 diabetes and overweight. Two hundred and fifty
patients received the health behavioral change program, while the other two hundred and fifty patients received
standard treatment. After the 6-month program, we found that the health behavioral change program group had
statistically significant reductions in both BMI and HbA I¢ levels compared to the standard group (p < 0.001).
The health behavioral change program group had a statistically significant improvement in both body mass

index and HbA I¢ levels compared with the standard group (p<0.001).

Conclusion: Our results suggest that the health behavioral change program is more effective than standard

treatment in reducing BMI and HbA ¢ levels (p<0.05).

Keywords : the health behavioral change program, type 2 diabetes, overweight, obesity, elderly
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Intervention group Control group p-value
(n=250) (n=250)

Age, Mean (SD) 70.48 (8.09) 69.08 (6.42) 0.184"
Sex; n (%) 0.07°
Male 59 (23.6%) 77 (30.8%)

Female 191 (76.4%) 173 (69.2%)

Education; n(%) 0.596"
Elementary 220 (88.00) 227 (90.80)

High school 26(10.4) 20 (8.00)

Bachelor or higher 4(1.6) 3(1.20)

Underlying disease; n (%)

HT 192 (76.8) 210 (84) 0.043"
DLP 165 (66) 178 (71.2) 0.21°
CKD 21 (8.4) 28 (11.2) 0.292°
Stroke 16 (6.4) 17 (6.8) 0.857"
Coronary heart disease 19 (7.6) 19 (7.6) -
Musculoskeletal
disease 32 (12.8) 4(1.6) <0.001"
Neurological
disease 2(0.8) 2(0.8) -
Thyroid disease 10 (4) 16 (6.4) 0.227°
BMI baseline; Mean (SD) 31.49 (6.24) 28.82(3.91) <0.001"
HbA ¢ baseline; Mean (SD) 7.9 (1.20) 8.5(1.62) <0.001"

a: Mann-Whitney U test; b: chi-square test
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Group Follow-up  Mean (SD)  Friedman test Percentiles
interval (p-value) Median 25" 75"
Intervention Baseline 31.49(6.24) <0.001 30.26 26.79 34.06
group (n=250) 3 Lﬁﬂu 30.63(6.23) 29.51 26.25 32.99
6 Lﬁ’ﬂu 29.77(6.15) 28.67 25.34 32.08
Control group Baseline 28.82(3.91) 0.3996 27.71 26.05 31.11
(n=250) 3 1A01 28.77(3.95) 28.06 25.78 30.73
6 Lﬁ@u 28.80(3.99) 27.66 2593 31.02
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A
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Case Report

Myelosuppression in rheumatoid arthritis patient treated with
methotrexate : A case report
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Abstract

Myelosuppression has been known to be an uncommon but life-threatening condition of methotrexate.
Methotrexate level has been used for the diagnosis of methotrexate induced myelosuppression. Methotrexate
level rapidly declines after cessation. Therefore, early detection of methotrexate level is important for
diagnosing this condition.

This case report presented a 79-year-old female patient with rheumatoid arthritis and hypertension.
She had been prescribed with methotrexate 10 mg per week for 6 months without folic acid supplement.
The patient had an abnormal bleeding symptom, petechiae, oral ulcer and melena for one month. Laboratory
results showed decrease in hemoglobin level, white blood cell and platelet (indicating pancytopenia).
The overall symptoms and laboratory investigation indicated the possibility of methotrexate-induced
myelosuppression. The laboratory result of methotrexate level was <0.02 [kmol/L, therefore, the bone marrow
and chromosome study were performed to exclude acute leukemia. However, once methotrexate was
discontinued and leucovorin was prescribed for 2 weeks, the overall laboratory results for myelosuppression
were improved. Thus, the patient was diagnosed with methotrexate-induced myelosuppression.

After methotrexate discontinuation, no laboratory results showed abnormality.

Keywords : myelosuppression, methotrexate toxicity, rheumatoid arthritis
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Case Report

Endodontic treatment of the taurodontic maxillary left second molar :
A case report

Jitima Uearattanavong DDS*
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Abstract

Taurodontism is a dental anatomical and morphologic variation in the body of the tooth is enlarged and
the roots are shorter, which is caused by the failure of the epithelial diaphragm to invaginate at the proper
horizontal level. As a result, the tooth has an enlarged pulp chamber and apically positioned furcation.
Endodontic treatment of the taurodontic tooth is challenging because of the deeply apical displacement of root
canal orifices. It requires a technological instrument to locate all root canal orifices, an ultrasonic instrument
under a dental microscope, and special handling for instrumentation and obturation. This case report presents

endodontic treatment of the taurodontic maxillary left second molar.

Keywords : taurodontism, endodontic treatment, maxillary left second molar
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