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Comparison of the plantar pressure distribution between imported and local
materials used for custom-made foot orthoses in patients with type 2 diabetes

Voraya Laisanitsalekul!, Gulapar Srisawasdi’, Navaporn Chadchavalpanichaya® Sasithon Sukthomya'
'Sirindhorn School of Prosthetics and Orthotics, Faculty of Medicine Siriraj Hospital, Mahidol University
“Department of Rehabilitation, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract

The prevention of foot ulcers in diabetic patients around the world can be achieved
by the use of appropriate footwear. The recommmendations for diabetic patients who have
problems with foot ulcers for the prevention of such ulcers include foot care, regular foot
screening, and the use of appropriate footwear. Many previous research studies have shown
that high pressure on the plantar surface of the foot can be reduced by the use of custom-made
foot orthoses with appropriate shoes. In diabetic foot clinics around the world, the choices of
materials used to fabricate custom-made foot orthoses depend on the experience of the
therapist and the availability of the materials in that area. There are many studies related to plantar
pressure distribution in terms of the different types of material used to fabricate custom-made
foot orthoses. However, the cost of imported material is higsher when compared to the cost of
local materials in Thailand. Consequently, the purpose of this study was to compare the plantar
pressure distribution patterns during standing and walking between imported and local materials
used to fabricate custom-made foot orthoses in diabetic patients with a moderate to high risk
of foot ulcers in four areas of the foot: the hind foot, midfoot, forefoot, and toes. The study
was conducted with 20 type 2 diabetic neuropathic participants. The participants received two
types of custom-made foot orthoses: Insole P (fabricated from Plastazote®, Poron, and micro-cork)
and Insole E (fabricated from ethylene-vinyl acetate foam, Poron, and micro-cork). The maximum
plantar pressure and distribution were measured using a foot scan array sensor at the hind foot,
midfoot, forefoot, and toes during standing and walking. The results showed Insole P has a
lower peak pressure than Insole E in all areas when participants were standing, except the hind
foot. But Insole P and Insole E showed no statistically significant differences in all areas. While
the participants were walking, Insole P had significantly lower peak plantar pressure in the
forefoot as compared to Insole E (p=0.023). In conclusion, Insole P and Insole E could both
reduce the peak plantar pressure in all areas of the foot and provide good pressure distribution
during both standing and walking for participants with type 2 diabetes.

Keywords: type 2 diabetes, neuropathic foot ulcer, custom-made foot orthosis, plantar pressure,
foot orthosis material
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Introduction

The prevention of foot ulcers in
diabetic patients around the world can be
achieved by the use of appropriate footwear'.
A previous study about lower limb amputation
in diabetic patients showed that peripheral
artery disease, peripheral neuropathy, and
foot ulcers are independent risk factors for
lower limb amputation in diabetic patients”.
Increasing plantar pressure on the foot can
increase the risk of foot ulcers due to
deformities of the foot”. The recommendations
for diabetic patients who experience problems
with foot ulcers regarding the prevention of
such ulcers include foot care, regular foot
screening, and the use of appropriate
footwear®. Many previous research studies
have shown that high pressure at the plantar
surface of the foot can be reduced by the use
of custom-made foot orthoses with appropriate
shoes’. In diabetic foot clinics around the
world, the choices of materials used to
fabricate custom-made foot orthoses depend
on the experience of the therapist and the
availability of the materials in that area. There
is a debate about the most appropriate
material and whether soft material can reduce
the plantar pressure at areas with a high risk
of ulcer development. Data on the plantar
pressure distribution can provide the therapist
with information on the high-pressure areas
where ulcers might form. Also, data on the
plantar pressure distribution can help to
determine the effects of custom-made
orthoses. Hellstrand Tang et al. in 2014°
studied the plantar pressure with three types

J Med Health Sci Vol.29 No.3 December 2022

of insoles for patients with diabetes, specifically
the peak pressure (PP), pressure-time integral
(PTI), and the properties of the pressure
distribution pattern. After applying the insole
interventions, they used mixed model analysis
to estimate the lower peak pressure in the
heel area with the use of 35 shore ethylene-
vinyl acetate (EVA) insoles and 55 shore EVA
insoles compared with the use of prefabricated
insoles. The distribution of the peak pressure
of all the insole types was stable at the
midfoot. Also, they found that the load on
the distal part changed within the study period
according to the patient’s self-reporting. There
are many studies related to plantar pressure
distribution with different types of materials
that have been used to fabricate custom-
made foot orthoses. Possible materials include
local materials and imported materials.
However, the cost of imported materials is
high compared to the cost of local materials
in many countries, such as Thailand.
Consequently, this study aimed to evaluate
the plantar pressure distribution pattern and
ability of the materials to redistribute the
plantar pressure to the areas that can tolerate
the pressure between imported and local
materials used to fabricate custom-made foot
orthoses in diabetic patients at moderate to

high risk of foot ulcers.

Objectives

The primary objective of this study
was to compare the plantar pressure
distribution patterns during standing and

walking between imported and local materials




used to fabricate custom-made foot orthoses
in diabetic patients at a moderate to high risk
of foot ulcers in four areas of the foot: the
hind foot, midfoot, forefoot, and toes. A
secondary objective was to compare the
material properties of imported and local
materials used to fabricate custom-made foot

orthoses.

Materials and Methods

This study was an interventional quasi-
experimental study. Locally sourced ethylene-
vinyl acetate foam (EVA foam) was compared
to Plastazote as the standard, but imported,
material. In this study, participants received
two types of insoles: an Insole cover made
from an imported material (Plastazote®) and
another insole cover made with a local
material (EVA foam) on the top layer, while
the other layers of both insoles were the same
to control for further variations in the data.
The study participants were diabetic type 2
patients at a moderate to high risk of foot
ulcers recruited from the DM Foot Clinic,
Sirindhorn School of Prosthetics and Orthotics,
Faculty of Medicine Siriraj Hospital. In total,
there were 20 participants’. The study
inclusion were the following criteria:

- Diagnosed with type 2 diabetes and

- Aged more than 18 years old and

- BMI from underweight to Class |l
obesity (BMI: <18 to 35.0-39.9) and

- Loss of protective sensation (tested
by monofilament testing) and foot deformity or

- Peripheral artery disease and foot

deformity and

- Can walk independently and

- Can walk following instructions and
understand the Thai language

The exclusion criteria were:

- Have an active ulcer or

- Have a history of lower-extremity
amputation (minor or major)

- Leg length discrepancy

The withdrawal criteria were:

- While using the interventions, the
participant gets an ulcer at the plantar surface
of the foot

- Participants have a high risk of falling
during the interventions

- Participants want to quit the study

Instrumentation used for measuring
the plantar pressure distribution

The study applied the FSA in-shoe
system (Vista Medical, Canada)

The FSA in-shoe system comprises
three essential parts:

- In-shoe measurement insole

- Monitor display

- Analyzer system

Forthis study, the in-shoe measurement
insole was used to measure the peak pressure
and pressure-time integral at the plantar
surface of the foot. The in-shoe measurement
insole contained 128 measurement sensors
per one side operating at a measurement
frequency of 100 Hz. The in-shoe measurement
insole was placed inside the shoe to be used
in the study. The analyzer system was used
to analyze and store the data from the testing

trials related to the peak pressure. In addition,

J Med Health Sci Vol.29 No.3 December 2022




data could be stored in the program system

and printed out later.

Instrumentation used for the compression set
The compression set consisted of:

- Compression plates: comprising a
pair of parallel, flat, chromium-plated steel or
stainless-steel plates, with the test piece
compressed between the faces of the plates.

- Steel spacers: used to provide the
required compression; these were of such a
size and shape to ensure that contact with
the compressed test piece was avoided.

- Clamping device: comprising a simple

screw device.

Compression testing

Compression tests were performed to
determine the strength of the materials using
a Universal Testing Machine (UTM) (Instron
4593), with the crosshead speed set at 5 mm/
minute and load on the cell set at 1 kg:N. at
50% strain of the material thickness at

baseline.
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Cost of local materials (EVA foam)

The EVA foam materials were sourced
from Bangkok and nearby provincial
marketplaces at a variety of thicknesses and
sizes. The material is typically sold in different
thicknesses (3, 4, and 5 mm) in 1,000 mm x
2,000 mm sized pieces at a cost of 200 Thai
baht (THB) for 3 mm thickness and 250 Thai
baht for 4 and 5 mm thickness. The advantage
of this material is its reasonable price and the

good availability of the material.

Custom-made foot orthoses

The custom-made foot orthoses used
in this study were made from imported
material (Plastazote: shore A hardness 15-20)
on the top layer with micro-cork as the base
layer. In this study, the imported material was
called “Insole P”, see Figure 1, while the local
material (EVA shore A hardness 15-20) with
micro-cork as the base layer was called “Insole
E”, see Figure 2. The plantar surface of the
participants’ feet was captured by the foam
impression method and a positive mold was
used to form the custom-made foot orthoses,

as shown in Figure 3 and Figure 4 .




Figure 1 Insole P top layer with Plastazote

Figure 2 Insole E top layer with EVA foam

Figure 3 Capture of the plantar surface

Test procedure and data collection

The study participants were asked to
stand on the in-shoe plantar pressure device
and then walk straight on the walkway for 10
meters while wearing Insole P (Plastazote) or
Insole E (EVA foam) inside the comfort shoe
at their own self-selected speed of walking.
They also had an opportunity to familiarize
themselves with the devices and equipment.
In the trials, the participants were asked to
walk three times to obtain the average of three
values for the peak pressure in kiloPascal (kPa).
Data were collected during the trials for both
the left and right foot while standing and

6 |

Figure 4 Plaster mold of the plantar surface
of the participant’s foot of the participant’s

foot

walking. Data were analyzed by SPSS Microsoft
Program Windows. Dependent two samples
T-test, two tails, and the average of the mean
peak pressure were used to analyze the data.

Data analysis

FSA 4.1 software was installed on the
computer that was to be used to monitor the
data. The four study areas of the foot (the
hind foot, midfoot, forefoot, and toes) were
divided up manually by the researcher in the
program system after taking an image of the
foot, in line with Hu et al., 2015°,

J Med Health Sci Vol.29 No.3 December 2022




Results
Participants

In total, 20 participants were recruited
in the study (comprising 12 men (60%) and 8
women (40%), aged 70.45 + 13.32 years old).
Their body mass index (BMI) was within the
normal to obese class Il range (27.40 + 4.84).
All the analyses were performed on both left
and right feet and there was no significant
difference between both the left foot and
right foot.

Testing of the material properties

Compression set

Compression set testing was performed
using the spacer tool to compress (by 25%)
the test materials to 75% of their normal state
at 37 °C for 30 minutes. The materials were
first cut into 12 x 12 x 25 mm’ pieces and then
put into the appropriate sized tools for testing.
The pieces were compressed by 25% to 75%
of their starting thickness. Next, the test

materials were taken out of the tool and then
kept at room temperature for 30 minutes. The
results showed that Plastazote was more
flexible than the EVA foam with a lower
compression set percentage (%), but this

difference was not significant.

Compression test

After the compression testing was
done, the results of the testing showed that
when applying more force, the value was
higher. Because both Plastazote and the EVA
foam had the properties of softness and
toughness, the graph of the compressive stress
plotted against the compressive strain showed
stress and strain curves for both (Figure 5).
Regarding the Young’s modulus and
compressive stress at the maximum load, it
was found that the EVA foam had a higher
value, about 2 times that of the Plastazote.
As a result, EVA foam had more strength
compared to Plastazote.

Compressive stress [kPa]

0.00 0.05 0.10 0.15

0.20 0.25 0.30 0.35 0.40

Compressive strain mm/mm)

Figure 5 Graph showing the compressive stress and compressive strain curves of Plasazote (a)

and EVA foam (b)
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Plantar pressure distribution

The maximum peak plantar pressures
in each area of the foot when using both Insole
P and Insole E are shown in Table 1. When
the participants were standing, Insole P had
lower peak plantar pressure in all areas of the

foot except at the hind foot. During walking

when using Insole P, the hind foot, midfoot,
and toe areas of the foot had lower peak
plantar pressure when compared to Insole E.
However, when the participants were walking,
the peak plantar pressure with Insole P was
significantly different (p=0.023) compared with

Insole E at the forefoot area.

Table 1 Mean and standard deviation of the maximum peak plantar pressure in four areas of

the foot for participants wearing either Insole P or Insole E during the walking and standing trials

Variable Activity Insole type Hind foot Midfoot Forefoot Toes
Maximum  Standing Insole P 68.26 + 23.78  62.95 + 22.67  46.36 + 18.27  20.71 + 12.72
Pressure Insole E 65.18 + 24.31 68.48 + 27.19 47.15 + 15.90 21.51 + 13.67
(kPa) (p=0.353) (p=0.181) (p=0.769) (p=0.634)
Maximum  Walking Insole P 115.71 + 30.85 97.79 +£ 3554  89.19 + 29.78  44.49 + 25.25
Pressure Insole E 121.38 + 36.65 105.34 + 37.54 109.55 + 36.85 47.94 + 27.47
(kPa) (p=0.230) (p=0.222) (p=0.023) (p=0.427)

IC-LR MST TST-PSW
Side (0%-12%5) (12%6-31%) (31%662%)
(Insole P) (Insole E) (Insole P) (Insole E) (Insole P) (Insole E)

¢ ¢

Right

g

38

0 f
0L

Figure 6 Pressure mapping from during the walking trials with Insole P and Insole E; IC-LR, initial

contact to loading response; MST, midstance; and TSW-PSW, terminal stance to pre-swing from

a single participant
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The plantar pressure distribution
mapping performed during the gait cycle with
both Insole P and Insole E and for the left and
right sides of the foot is shown in Figure 6. The
pressure was well distributed with Insole P
and Insole E for both the left and right foot
(see the scale; where the maximum pressure
was not more than 140 kPa). With Insole E,
the pressure was higher at all periods of the
gait cycle compared to with Insole P. However,
both Insole P and Insole E showed no

significant differences in pressure.

Discussion

Custom-made foot orthoses are used
to reduce plantar pressure in people with a
moderate to high ulcer risk and a neuropathic
foot. Many studies have been done on such
orthoses, including studies performing material
testing, such as compression tests,’ to evaluate
the properties of the used materials and to
compare which is the most appropriate to use
with patients. Also, some studies have been
done on the physical properties and have
included mechanical testing™'®. This study
aimed to find the most appropriate materials
that have the right properties to distribute and
reduce peak plantar pressure in patients with
diabetes who also have a neuropathic foot
problem. In this study, the researchers chose
EVA foam (shore A hardness 15-20) because
this material can easily be found in many
markets in Thailand and as the cost of this
material is cheap. Also, the physical properties
of this EVA foam are similar to Plastazote, a

commonly used imported but higher cost

J Med Health Sci Vol.29 No.3 December 2022

material. From the results of this study, the
researchers found that the physical properties
of the materials were quite similar and both
could reduce the peak plantar pressure, with
no significant differences seen, except in the
forefoot area, where Insole P had significantly
lower peak plantar pressure. Further study
should be done with more participants to have
a higher impact.

Conclusion

Both Insole P and Insole E showed no
significant differences in maximum peak
pressure in the standing trial. In the standing
trial, Insole P had lower peak plantar pressure
in all areas, except for in the heel area. In the
walking trial, Insole P had lower peak plantar
pressure in all areas, though a significant
difference was only found at the forefoot area
when compared to Insole E. EVA foam can be
used as low cost alternative to the imported
material. Thus, it was demonstrated that
custom-made foot orthoses fabricated
following the contour shape of the foot can

provide and redistribute plantar pressure.

Recommendation

The researchers suggest more long-
term experiments are needed to test the
participants’ satisfaction level and to see how
the plantar pressure distribution changes after
long-term use of the devices. The hope is that
diabetic foot care can be improved across the
globe through better custom-made foot
orthoses for patients with type 2 diabetes.
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The development of skin scrub cream product

from Terminalia Catappa Linn. leaf extract

Aumpol Bunpean, Natta Choedchutirakul, Ajariya Saksuwan, Punnaporn Kajawong
Kanchanabhishek Institute of Medical and Public Health Technology

Abstract

Natural products offer an alternative to skincare, from impact of various environmental
pollutants on skin. The leaves of Terminalia Catappa Linn. are commonly used as folk medicine
to treat dermatitis on, healthy skin. Previously, there is little scientific evidence to support these
viewpoints. The objective of this study was to evaluate the antioxidant activity from Terminalia
Catappa Linn. leaf extract by DPPH assay. The development of cream scrub products from
Terminalia Catappa Linn. and examining the effects of the product on a 60-person sample
group, by specific selection. The instruments consisted of skin color ratio and satisfaction
assessment, and the quantitative data were analyzed by percentage, mean, standard deviation,
and a paired t-test. The results found that the leaves of Terminalia Catappa Linn. extract
showed promising potential antioxidant activity with IC., of 1.114 yg/ml. The developed cream
scrub results showed that formula no. 2 was the most suitable. After utilizing the product, the
skin tone of the experimental groups was substantially lower than the control group, and at a
significantly significant level (p<0.05). The satisfaction score showed that the experimental group
were very satisfied (X=4.30+0.73). As a result, the Terminalia Catappa Linn. cream scrub is
another option for people interested in natural skincare. Furthermore, the research supports
the usage of Thai medicinal herbs, as well as serving as a guideline for developing products for

future commercialization.
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Universal Indicator

15197 1 Formulation of skin scrub cream product from Terminalia Catappa Linn. Leave extract

Formulation

Volume (%W/W)

Qualification

Compound Formulation 1 Formulation 2 Formulation 3
Terminalia Catappa Linn. 1.1 1.1 1.1 Active Ingredients
Sea Salt Scrub 45.9 42.9 41.9 Exfoliating, Abrasive
Beeswax 4 7 8 Emollient
Mineral oil 9 8 7 Moisturizer
Shea Butter 4 4 4 Moisturizer
Polysorbate 20 4 4 4 Emulsifier
Vaseline 2 2 2 Moisturizer
Polysorbate 80 7 7 7 Emulsifier
Propylene glycol 6 7 8 Emulsifier
Lauryl Glucoside 6 6 6 Aninonic Surfactant
Glycerin 10 10 10 Moisturizer
Germaben |l 1 1 1 Preservatives
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Ratio fMUMENNAINLINIFIUYI Von Luschan
skin tone scales Fauvady 36 & (1 aonndosiy
Radeounaz 36 donndesniuiaditn)’ lagld
AUsidiunudgnulun1susziiunaenniside
detesfuninuaaiamdeuiionainiy way
Usziliumuisnelandin1sveass

n3AAsIzRdayanIeEna

1. MImuIamIsgazesasana lngy
19gn3n1511 %Yield Crude Extract

2. MeAnwIqusndueyyadaszee
78 Spectrophotometric Assay (DPPH) A1uaad
medesifudnsiuds (Geinhibition) 1ngas
iemananadiduiiliualunisiueyyadasy
ANl (c,) PNFUNINIINLEUATITERINIA
Wesifudnstiuds Geinhibition) Auaududy
Yasansildveaoy

3, W3UTBUSEAUAIUMLBIAAN VDN
dRnneulazranslananiusinsuaasuiiein
ansanalunnig lneldadia Dependent - Sample
t-test

4. \Wisuifsuseiuanunueindives
diy senineangueluauiungunaaeanacly
HAnSueiATUaASURIINANTERRluNIe Tng
14ad# Independent-Sample t-test

5. Wnsgideyamly wavdeyailldan
wuuUssdiumnuiianela vaangusietasensiy
HAnfuaAsIaATURR nasaialuyning lngld
affFAad Jovay Ainde (X) wazdudeauy
Um3g7U (S.D)

NaNISANEI

1. naM BRSNS BTy
Tunn3198una (Crude extract) Tunninadunsusia
$1uau 500 nfu agldansatinmeuRiTid ity
wilerdthanauna (Crude extract) U3anms 23,53
n3u dandwium %Yield vasluyninediueg
Fagnstneduagliivindu 4.706% Wevhumaaey
qmémi(ﬁma%aﬁaisﬁwiﬁ Spectrophotometric
Assay (DPPH) wlgufivansagalgunnsgiu
Ascorbic acid Y191 3 58U TNMIAABUAYS
fusyyadaszvasansataluynineiinrandudy
Suduifu 0.15-2.5 pe/ml f61 %Inhibition
wihiiu 31.246-80.541 LUSeuiiBuiuans Ascorbic
acid fimnududusdudu 0.05-2 pg/ml fen
%Inhibition iy 5.394-82.130 lpgansanin
Tuygnnauay Ascorbic acid 8 IC_ wiriu 1.114
wag 1.156 pg/ml anudiu daanslugun 1 lag
fin IC_, Isuaaa'ﬁaﬁ’miummwﬁiﬁﬁ?uﬁﬁmﬁmum
Ysunaunldlunsimundndoueinely
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31117'; 1 Radical scavenging activity and IC, of ethanolic extractives compare with ascorbic acid

2. MINAUFATATUATUAATURY 90
asaraluyning wud fiuil 2 Sarwnsiani
MEAMATER se9awARMIUT 3 wagsFui 1
faits 3 dsuidinaaiunsanin endudou
azidon Lifinswasundasaranudunsasng
linunmaidyuesdunisuandes waylaifindy
wisluiiy uifigaauiBnismenmuissennsd

WasuwUaswoss3ud 1 uwazsduil 3 Aeasuila
Whgudnies nauanias innswend uaziinig
et daush3ud 2 Aduaesuinanlugnas
Lifinswasuulamwesduaznau liinnsuentu
enduflovazidon 3edednfinunsiainig
mamwﬁﬁqm Fawanslunnsedl 2

a15747 2 The Physical properties before and after the stability test by the heating and cooling

cycle method, 6 cycles of all 3 formulas of skin scrub cream product from Terminalia Catappa

Linn. Leave extract

Formulation 1

Formulation 2 Formulation 3

Physical/Chemical properties

Before After Before After Before After
Creaming = + = = - +
Cracking - - - - - -
Texture ++++ ++ ++++ +4+++ ++++ ++++
Flow ++ +++ - - - -
Color Orange Brown Orange Orange Orange Brown

Brown Brown Brown Brown
Microbial growth - - - - - -
pH 6+0.00 6+0.00 6+0.00 6+0.00 6+0.00 6+0.00

*Creaming & Cracking : + Show, - Not show, Texture : ++++ fine texture, ++ moderate smooth texture, + not
smooth, Flow : ++++ very smooth flow, +++ good flow, ++ slow flow, + sticky, Microbial growth : + Have microbial
or fungal growth, - No microbial or fungal growth
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3. Msveaesldndndueiasuansuiinnasaialuynig

3.1 Jeyailuvasngusiiedng

nauimegtlunsiinuaiell daulugdunemds Sovaz 66.67 uazagluteny 20-25 U

Soway 100 AaLAAIUAITIN 3

15197 3 General information of sample group

General information

Experimental group

Control group

Amount Percentage Amount Percentage
Sex Men 10 33.33 10 33.33
Women 20 66.67 20 66.67
Age 20-25 years 30 100 30 100

3.2 SEAUARIUTIUUIUTENINNGY
AUANAUNGUNARDINDU-NFILTNERTusATY
AnATURN

NAUNIINARBY NFUAIUANIIATER
Wy 23.33 nguvaassilAndialede 23.23 \le
wWiguiiguiununlidanuuansdisivegndite
dAeEdia widan1sldnudt nauaIuAuiAER
Wiy 22.77 ieiSeuiisuiuneunisveasmuiy

HanuuanaeegeluudAgyneana (p<0.05)
uazngumaaessimaARalads 21.50 WeFeuiiou
AUABUNIINAABINUIITAINLANG 198819501
AFN19aan (p<0.05) wariilothAndiindanis
NAaRINUTIUIBUAUTENINNGUNAGBILAY
nauAIUANNUIN dAsunneaiueeaiifed ey
N13a@0R (p<0.05) Faanslunisnad 4

A15199 4 Before and after using skin scrub cream, a comparison of skin color scale numbers

between the control and experimental groups (n = 60)

Skin color level of

Skin color level of

Using Control group Experimental group t p-value
X (s.D) X) (s.D.)
Before 23.33 0.802 23.23 0.858 0.466  0.643*
After 22.77 0.479 21.50 1.009 9.872  <0.001*
t 6.158 16.276
p-value <0.001* <0.001*
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3.3 Anuanelaveswand e wuin ey
nsldauvesasuaasuitnasainluynied
Aindelnesimegluseiuann (X=4.26+5.0.20.51)
Fuiiimiadegegn Ao suussgiasogluseiusnn

(X=4.34+5.D.=0.66) 99033178 sunsldueg
Tusgavun (X=4.26+5.D0.=0.78) wazn1u
fflAedesinan fio nan1sldau egluseduunn
(X=6.26+5.D.=0.70) fauanslunsnsii 5

15197 5 Mean (X), standard deviation (S.D.) and degree of product satisfaction. Of the sample,

classified by each side.

Satisfaction level

Assessment X S.D. Satisfaction level

Packaging
The product was convenient to handle in use. 4.50 0.68 very
The packaging of product is modern. 4.50 0.63 very
The information on the label is comprehensive and accurate. 4.50 0.63 very
The labels use language that is easy to understand. 4.20 0.66 very

Total 4.34 0.66 very
Useability
Smells good for using. 4.47 0.68 very
Nice color for using. 4.37 0.72 very
The scrub cream has smooth texture and subtle beads. 4.37 0.72 very
Doesn’t be compile, fluid and separation layer. 4.30 0.65 very

Total 4.53 0.51 very
Results
Cleans the skin is better. 4.37 0.76 very
The skin does not irritation. 4.13 0.78 very
The skin more radiant. 4.10 0.66 very
Can be washed off easily, not sticky. 4.10 0.71 very
The skin moisturize. 3.90 0.61 moderate

Total 4.26 0.70 very

anUsena
MNMITIRERUYVIBENUeYYaBaTEiYs
DPPH radical scavenging wuinansaialuyning
Tudvinagany 95% Ethyl alcohol USuneuans
é]’ma%aéaizﬁlgqﬂi”lmimmgm Ascorbic acid
Ingdlen IC_ Wiy 1.114 pg/ml uag 1.156 pg/ml
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Recovery of inspiratory muscle strength in lobectomy patients receiving
physical therapy

Sukalya Kritsnakriengkrai', Napaporn Vaewthong? Jirawat Klungthumnium®, Thanthai Kaweemaythee’,
Pharadorn Sriphol', Vachiravit Songtanin’, Voradorn Horbut', Yachuravej Thusombat'
'Division of Physical Therapy, Faculty of Physical Therapy, Srinakharinwirot University
“Department of Physical Therapy, Central Chest Institute of Thailand

Abstract

This study examines evidence of a lack of inspiratory muscle strength after a lobectomy.
The purposes of this study are to examine the changes in inspiratory muscle strength after a
lobectomy and to compare inspiratory muscle strength between video-assisted thoracoscopic
surgery (VATS) and thoracotomy groups. This retrospective study included lobectomy patients
who received physical therapy treatment between May 2018 and December 2020 at the Central
Chest Institute of Thailand. Maximal inspiratory pressure (MIP) determined inspiratory muscle
strength and was investigated at different times: preoperative, postoperative on discharge day,
and two weeks after follow-up. The data were analyzed using two-way repeated ANOVA. There
were 61 eligible participants who underwent lobectomy via VATS (n=45) or Thoracotomy (n=16).
MIP was significantly decreased on discharge day when compared to preoperative values
(p<0.001) and was returned to the preoperative level for two weeks follow-up. When comparing
between VATS and Thoracotomy, there was no difference in MIP at discharge day and two weeks
follow-up. In conclusion, patients undergoing a lobectomy via VATS or Thoracotomy and received
physical therapy treatment suffered the same reduction in postoperative inspiratory muscle

strength and recovered to preoperative levels within two weeks of follow-up.

Keywords: inspiratory muscle strength, maximum inspiratory pressure, lung resection,

video-assisted thoracoscopic surgery, thoracotomy
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A151991 2 A1 Mean (SD) vesArmnuLdaussvaandaiilonelaidn (cmH 0) Tuaansineg

Total VATS Thoracotomy p-value
participants (N = 45) (N = 16) (VATS vs
(N =61) Thoracotomy)
Preoperative day 83.8 (25.2) 87.1 (27.5) 74.4 (13.6) 0.021
Discharge day 65.4 (23.7y 69.5 (24.8F 54.1 (15.8) 0.007
2 weeks follow-up 82.2 (25.1) 85.9 (26.9)° 71.9 (15.3) 0.016
Different MIP
Discharge day - Preoperative day -17.6 (18.2) -20.4 (17.6) 0.599
2 weeks follow-up - Discharge day 16.4 (13.5) 17.9 (13.8) 0.715
2 weeks follow-up - Preoperative day -1.2(18.1) -2.5(14.5) 0.779

® Significant difference between Discharge Day and Pre-operative (p<0.001)

® Significant difference between Discharge Day and 2 weeks follow-up (p<0.001)
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Association between duration of diagnosis to treatments and mortality among
advanced stage non-small cell lung cancer patients in Saraburi Provincial Hospital

Panpicha Chantasartrassamee', Voralak Vichapat®
'Resident in Training, Department of Medicine, Saraburi Provincial Hospital
Division of Medical Oncology, Department of Medicine, Saraburi Provincial Hospital

Abstract

Lung cancer accounts for a high mortality rate. This study aimed to investicate the
association between the duration of the process from diagnosis to treatment, other factors,
and mortality. This is a retrospective cohort study among 255 patients diagnosed with advanced
stage non-small cell lung cancer (NSCLC) in Saraburi Provincial Hospital between 1% January
2014 and 31" December 2019. The risks of dying from lung cancer were assessed using the Cox
scale, with time varying covariates. The patient information was obtained from electronic medical
records and the National Cancer Registry of Thailand. The mortality rate of lung cancer in Saraburi
province was 1.5 per 100 person-month and one-year, three-year, and five-year mortality rates
at was 58.8%, 91.3% and 95%, respectively. In univariate analysis, the mortality of lung cancer
was associated with longer waiting period for any services. The mortality rate was almost three
times higher if the waiting time between the first visit and the diagnosis was more than four
weeks, compared to shorter waiting time [HR 2.81 (95%CI = 1.95-4.04)]. The longer waiting period
for tissue diagnosis was more than two weeks was also associated with higher mortality
[HR 2.79 (95%Cl = 1.85-4.21)]. Furthermore, the waiting period between the diagnosis and the
first treatment for more than four weeks and the waiting period between the first visit and the
first treatment for more than six weeks were associated with higher mortality rate [HR 1.50
(95%CI = 1.11-2.02)] and [HR 2.63 (95%C| = 1.70-4.08), respectively. In multivariate analysis,
these timing factors did not have statistical significance but patients who did not receive any
treatments demonstrated the strongest mortality predictor [adjusted HR 4.10 (95%Cl = 2.32-7.24)].
Patients with histological subtypes, other than adenocarcinoma or squamous cell carcinoma
also showed a high risk of mortality [adjusted HR 2.00 (95%Cl = 1.11-3.61)]. In conclusion, the
longer waiting periods to treat lung cancer in any services showed higher trends to impact
mortality rate although they did not have statistical significance in multivariate analysis. Patients
who did not receive any systemic therapy had a higher mortality rate than those who received
systemic therapy.

Keywords: non-small cell lung cancer, advanced stage lung cancer, duration of diagnosis and
treatment, mortality
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database vadlsaneUIAATEYS wazdeyansidoy
12159709801 TUNLS AR NIUNITUNNE
N3eNsNasITNa” Ingldsiia ICD10 C330-C349
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238555UN157398 (Ethical Considerations)
A3981ASUTRIlATINTITEALLINIG
wdnasusssunsiseluauiiduanna (Declaration
of Helsinki, The Belmont Report, CIOMS
Guidelines and The international conference
on Harmonization in Good Clinical Practice,
ICH-GCP) %alAs4n13 SRBR63-044 f1uAuy
N35UMI93E55TUM I IUAULIINEUIAETEYS
Fpatuiidunuisoddinsziuuy
gounas (Retrospective cohort study) lagdl
inasinsiadin Sasielud 1. 18sunsitesindu
IsAuziSeUanvila non-small cell lung cancer
STYLUNINIZAAUTTUU 8" edition TNM lay
American Joint Committee on Cancer (AJCC)”
vieifeilsnuzSsonnduindusitliannse
Shwlvimenald 2. engannndy 15 Y 3. gnitade

TsruzSsvansdinwadlaidnannsnsatule
nIolwaaInen (histopathology #3® cytology)
4. IENgIUYBINITHNINTEBIINFUA1EN 19593
W X-ray, Computerized Tomography 5. {2
afvegluiminaseys gnitladuuaslasusnw
Tulsmenuiaaseys nsiuteyadsdiinasdinig
dnoende 1. flheMduuzisenviadude small
cell lung cancer ta¢ lung sarcoma 2. ﬁ:d’ﬂwﬁ
Lllsignitiadevnenensiven 3. uziSwenssesiu
(Stage Il 4. Sun1ssnurnazfnniulsad
Tssmenuiadu 5. gnidedelsauzifannnd 1 vie
(2 primary cancers) Mgy 6 iteu Tusauslasy
meAtadudunziFeon fauandlusui 1 Taens
adeuazUsvilusvesvadlsagnuseiiulaegide
ansauifioiunuuiugwestoya

ftheiignszyinlunziswenvionun 541 au
Sgning 1/1/2557-31/12/2562 gndaidenunaingudesa

inasin1sAneen (Exclusion criteria)
Hheuziwonilaldvdawadlaién 15 AU
;:Iﬂaaﬁlﬂlﬁgﬂiﬁaﬁwwwmﬁiwm 100 AU
pliduunegimindu 109 AU
Sumsihwnashomalsalsmerviadu 10 Ay
uiSelensrezdu (Sxeg i) 47 AU
gmifiadelseuziiannnd 1 vl 5 AU

\/

Atheuziaeniiinsaunsideianun 255 au

sUN 1 Imsdndenddae

iduladndendeyaiugiuannivssideu
Adrevadlsmerutaaseys laud 01y e eg
91y il duge anmsenig UseiRnisgu
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U N18lIATIN ANWUENNTINeVaeTULLE
EGFR mutation wazaitziiuzisunsnszane Iy
Bnsdne uwiadu enaiivhdn engdath gRduiu
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UnUn $adsne tagnssneuszAuUTEADeINg
429528 2198158ARETTNI NN FUUINST
Anwiluend 1eud 1. svevnainissenossaus
Whsuusmsaidads 2. steznainsseneRiLs
Wsuusnsaulavinnnanessd 3. syegiannis
senoevhimanTsiteldTuLile 4. svezansensy
MIBIURaVNINeT3Inen 5. svezaiileunis
aduausudnwm 6. szpznardaudidifuusns
WEHIW dmiuiuiiwazamguesnsidedi
lauanduiinigszideouduisvadsimeiuia
a32y3 Yeyanzidoudseynsaninauiaiied
aseUs uwavtoyansilouusiseseduusena Thai
Cancer Base (TCB) annannUuuzisaumavif
NFUNITWINE NTENTIETITNGY

nsAATIEdayanIeEn

ﬂizﬁ“ﬁagmmu continuous variable Wag
1n13n3218AUUY parametric {33819n13
AAT1EYlaenIAT mean (£SD) wininteya
NTZAMYAMUU non-parametric ILUAAINAAIY
median (IQR) dwiunsdideyaidu categorical
variable agl¥ chi-square test Tun1smiAinu

LANFNINEDR TUaIUYBINSANY TN

0.75
0.50
025

0.00

AuN19@8TInIlAs1ERaN Cox proportional-
hazard regression with time varying-covariate™
TneAnuiiesuUsiien (univariate analysis) Lay
WyUs (multivariate analysis) NsAALEeN
fUsiing multivariate model 1475 Backward
regression Wiovn adjusted hazard ratio Fmnza
Imé’umﬁgﬂﬁmﬁaﬂmﬂu multivariate model
(137471 2) Usenaumeany L Uizi’amiqu‘%
15AUs291%2 ECOG morphology grade EGFR
mutation 8 fsfiuningzans Ussnnuesn1ssnm
LAZITETLIANTOARINITINRYIULISUNITT N
Tnedoyamaiiaggnitnsziuazuanaiy
Kaplan-Meier curves Taeldlusunsy STATA

version 14.2%

Han13AneN

faevanun 255 au Sendfseguves
danmssendinedl 41.6 dUni (AuiTesiy
Yovay 95 = 34.4-47) (U1 2) Inedsmsidedin
nlsauziisende Sevaz 1.5 dolfiou uLazdny
M9deTInd 1, 3 way 5 T ogfiforas 58.8, 91.3
Wiz 95 AuaIRY

0 52 104

156 208 260

Times (weeks)

U 2 Shnssentinvesiisussonsiagadliidinssazunsnsyanenlasunssnululsmenuia
al

o))

TPYI
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¥
=1

Jadeiiieadesiudoyaniugiu (Baseline
characteristics)

Fauanslumsned 1 naugUaeiaade
vosengeyil 65 T (+11.4) dwluaiduneane
ovay 63.5 fanmymediuduseninsatiemie
Faasldl ECOG 0-2 Sawaz 82.4 Uszanaumdanils
vosfftheviavmniiusy Rguynisesas 52.2 nefl
Tanwarmane1sinenduia Adenocarcinoma
Sevay 77.6, Squamous cell carcinoma Soway

11.4 warwilndue Sovay 11 fifies ovay 14.5
¥osUEngy Adenocarcinoma flsun13mnsIe
EGFR mutation lnethedill EGFR mutation
(Exon19/21) fineuaussiesyjul fusvana
Jewar 6.3 dmurilavenssnw fiiedulng
Iasvenaiivndnsesas 53 ejuiriovay 8.6
wazndauiudiiniesar 0.8 dfUlreUszunm
Jowaz 32 lulasun1sshwidumensesnm
UseAUUTEARIDINNT

A13199 1 Joyanuguvestienzsenvinwadliiinrezuninigans (n=255)

fiankUs Usznn U (3oaz)
214, U Mean (+SD) 65 (+11.4)
<651 124 (48.6)
2651 131 (51.4)
LN 418 162 (63.5)
VN 93 (36.5)
futiinaniey, kg/m? Mean (+SD) 21.3 (+4.1)
<185 66 (25.9)
18.5-22.9
> 229 112 (43.9)
77 (30.2)
Eastern Cooperative Oncology Group performance 0-2 210 (82.4)
status 3.4 45 (17.6)
UsyIRguyv Talime 114 (44.7)
vAe 133 (52.2)
Taivsu 8(3.1)
AngliaTiy Tsnon 144 (56.5)
Tsamila 86 (33.7)
Taidl 25(9.8)
ANWULNIINGITINEN Adenocarcinoma 198 (77.6)
Squamous cell 29 (11.4)
Others 28 (11)
EGFR mutation Exon 19 or 21 16 (6.3)
Exon 18 or 20 or No mutation 21 (8.2)
No EGFR examination 218 (85.5)
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15197 1 (919)

s Uszian uau (Sovaz)
AU Well to moderately differentiation 218 (85.5)
Poorly differentiation 37 (14.5)
afeariiuninszane 5N 20 (7.8)
adznelu 156 (61.2)
naneaieIy 79 (31.0)
1350 Chemotherapy 135 (53)
Targeted therapy 22 (8.6)
Immunotherapy 2(0.8)
Radiotherapy 13 (5.1)
No treatment 83 (32.5)
svzmmsTenssiuAdifuUImsaldamenesid  Median (IQR: Q1-Q3) 3(1-5.1)
< 2 ok 97 (38)
> 2 dUan 158 (62)
svezmMsTeRssTnan e liTwile Median (IQR: Q1-Q3) 3.6 (1.1-6.9)
< 2 &Uan 88 (34.5)
> 2 da 167 (65.5)
svgznaIMTIeRvERAd S UL s ledy Median (IQR: Q1-Q3) 4.7 (2.3-8)
< & §Uank 111 (43.5)
> 4 dUank 144 (56.5)
32YZLIATOADUNITOTUNANNNEIZINGT Median (IQR: Q1-Q3) 0.9 (0.7-1.3)
< 2 &amk 228 (89.4)
> 2 dUam 27 (10.6)
searhafildsunsitadaususnm Median (IQR: Q1-Q3) 2.1 (1-4.1)
< 4 dai 125 (49.0)
> 4 §Uani 130 (51.0)
S2OTIAIN135eRRLsE NS NISILBLS Y Median (IQR: Q1-Q3) 7.3 (4.6-11.9)
< 6 dUn 62 (24.3)
> 6 dUan 193 (75.7)

dlothfuusiuundinszdanuduius
faN15LdeTINMETT Cox regression Taewuady
FauUsifien univariate analysis (115197 2 was
U7 3) wuin 87y e Tsauszdni e Tensdiugise
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WWINTENY WATAISHUIAIvINELTaluFudiu

D QNa

19

funsdedinvesiune egralsfinu Jaded
dunus dun1sdetineg 19l ded1Agynieais
Lo aninsnenevesdiiefigng (ECOG 3-4)
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(HR 2.39; mnudesiusevas 95 = 1.57-3.64) e
Vimaquwémdau (HR 1.57; mudetiudosay
95 = 1.16-2.13) &nwauzniane dinedildle
Adenocarcinoma [Squamous cell carcinoma
(HR 2.22: Aundesiudesas 95 = 1.42-3.46)
ez Others type (HR 1.72; mmﬁaﬁu%’aaaz
95 = 1.06-2.79)] N3l EGFR mutation %fiadl
Linouausssosjaud (HR 2.62; anudesiy
favay 95 = 1.01-6.78) msfilildnsraniig
EGFR mutation (HR 4.10; anuidesiudosay
95 = 1.81-9.32) (5Ui 4) ms3nwshenisae3d

A. Gender

(HR 2.12; mudiatiudosay 95 = 1.13-3.98) uay
mslildidnumssnm (HR 3.09; Arndesiuesas
95 = 2.19-4.37) (51971 2 LLazgﬂﬁ 5)

dlethdasurauninarunmuiniuy
WUFMUS Multivariate analysis wuan Yavod
duiusiunsidedineslidudAyneadn Ao
nsldldidsunsdnen (HR 4.10; Ay
Soay 95 = 2.32-7.24) Lagdlanwasnang1siven
3uq wonnilesain Adenocarcinoma %3®
Squamous cell carcinoma (HR 2.00; anesiu
Sovaz 95 = 1.11-3.61)

14 Median 05 HR (95%CT)
(whd Median 05 HR (95%C1)
= Male 408 Reference ()
£ 754 Female 527  076(056, 104) £ Never. 529 Referencs
- § Ever 359 157(1.16,213)
2 e Unknown 882  037(0.12, 1.19)
a 54
= & 54
$ £
u:); 25 4 E 254
@
0 04
T T T T T T T v L T T T T Ll
0 20 40 60 80 100 120 0 20 40 60 100 120
Times (weeks) . Times (weeks)
Number at risk Number at risk
Male 162 9N 58 36 20 12 1 Never 114 81 52 35 27 14 10
Female 93 66 42 26 22 1" 8 Ever 133 ] 43 24 13 7 7
Unknown 8 7 5 3 2 2 2
C. Performance status D. Comorbidities
14 Mexdian 05 HR (95%C1)
Wi 1 Median 05 HR (95%C1)
(k)
2 754 ECOG0-2 507 Reference. =N
= ECOG34 192 239(157,364) = 754 L 401  Reference
3 i oo 493 0.85(0.62, 1.18)
e . b Pulmonary 599 0.82(0.50, 1.33}
il a 54
2 B
s 2
0:.') 254 (‘% 254
0 04

0 20 40 60 100 120 0 20 40 60 80 100 120
Times (weeks . Times (weeks)
Number at risk ¢ ) Number at risk
ECOGO-2 210 146 a7 60 40 21 17 No 144 82 54 L2 20 10 9
ECOG3-4 45 1 3 2 2 2 cVvD 86 55 34 22 19 10 7
Pulmonary 25 20 12 6 3 3 3

UM 3 Kaplan-Meier survival estimates vesladeiugiu laun (A) e (B) YseiRnisauym

=

(O) @nmsune uag (D) n1iglsasin vesisunswenvingadlidnssozunsnsyany

40
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A. Morphology B. EGFR mutation

Median 05 HR (95%C1) 14
(v

Median 05 HR (95%C1)
(]
Exon 19/21 836  Reference
Econ 10/200r No 613 2420101, 678)
No exam 407 410(181,932)

Adeno 502  Refersnoe
SCC 260 222(142 346)
Others 294 L72(0.06, 279)

754

S_urvwal probability
o
Survival probability

0 0
T T T T T T T T T T T T T T
o 20 40 (] 100 120 ] 20 40 ] 100 120
. Times (weeks) : Times (weeks)
MNumber at risk Number at risk
Adeno 198 135 ] 54 k) 2 7 Exon 1821 16 13 12 10 9 4 4
scc 29 1 5 3 2 1 1 Exon 1820 0rMo 21 20 14 6 3 3 2
Others 28 1 9 5 3 1 1 Mo exam 218 124 T4 46 30 16 13
C. Grading D. Organ metastasis
14 Median 05 HR (95%C1)
b, o) 14 Median 05 HR (25%C1)
£ 754 Wellimoderatety 6.4 Raference Tk
= Paedy WS L160074, 178 £ 15 Brain 535 Reference
=1 Visceral 490 102057, 183)
5 E Muttiple 354 149 (081, 276)
ol & 59
2 g
c
@ 257 ézs-
04 0
T T T T T T T T T T T T T T
0 20 60 80 100 120 0 20 o 60 ] 100 120
- Times (weeks) Times (weeks)
Number at risk Number at risk
Welimoderately 218 138 86 54 38 2 17 Brain 20 L] 7 6 4 3 3
Poorty 37 19 14 8 4 2 2 Visceral 156 100 64 42 3 18 15
Multiple 79 48 29 14 7 2 1

JUN 4 Kaplan-Meier survival estimates vosUadeiiugiu laun (A) dnwaugmang dinen (morphology)
(B) EGFR mutation (C) Grading waz (D) 83uluninszay (organ metastasis) vasieusisavon
wlawadlilansyerunsnszany

Median OS  HR (95%CI)

= (wk)

lg- CMT 538  Reference

@ Targeted 905  040(0.21,0.74)
o Immuno  83.1 0.86 (0.21, 3.48)
g RT 323 212(1.13,398)
g. No 202 3.09(2.19,437)
@

] 1 1 ] ] ] 1
0 20 40 ) 60 80 100 120
Number at risk Times (weeks)

CMT 135 104 70 41 25 13 10
Targeted 22 20 19 16 13 7 6
Immuno 2 2 2 1 1 1 1
RT 13 5 3 2 2 1 1
No 83 26 6 2 1 1 1

Ul 5 Kaplan-Meler survival estimates ujsnuwinvasnissnwvesiiiouzdsenviinmadlaiin
SYYTUNINTZABAB chemotherapy (CMT), Tyrosine Kinase Inhibitor (Targeted), immunotherapy
(Immuno), radiotherapy (RT)
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Uademuszeziiainissanas (Waiting periods)

ANEYFIUYRITLUELIAINNTIOABY
seyhadhsurimsInENsnwedil 7.3 dUa
(4.6-11.9 §Unsh) Taenflonvadutanian fe
1. szpvnannissenosiuiiniuUInsaitade
oejil 4.7 EUai (2.3-8 &UnHA) 2. SEEEAINTT
‘iEJﬂEJEJ(;?QLLGiL%W%Uu%ﬂﬁiﬁluiﬁﬁﬁﬂﬁwm8%@?1@@:171'
3 dUA9A (1-5.1 dUa %) 3. SeesliaInssensy
rfmansiiteladuile 3.6 §Ua9 (1.1-6.9 &a)
4. SYULLIA190ADYNITETUNANIINY1DINEN
0.9 &Ua9i (0.7-1.3 §Un19) 5. szezandilasu
MATaTsaususnw 2.1 §Uav (1-4.1 §Ua9)
(m’m’mﬁ 1)

dledaeiishe Univariate analysis wut
Yadefiduiusiunsdetinedsdtudfymaann
1§uA szezanissoneeyinanisiiioluile
fnnnin 2 dUask (HR 2.79; anuidesudeuay

95 = 1.85-4.21) ¥8ELI8150ABYNITONUNANN
W IeNTiunn 4 §Unii (HR 2.81; anudiediu
Zpea 95 = 1.95-4.04) svavnandildsunsitedy
usISNITNNNT @ &Uai (HR 1.5; pnuidesiu
Jowaz 95 = 1.11-2.02) LazTzyzlIaIN1I50A0Y
S SuUEMsauES e Tinnnd 6 duani
(HR 2.63; AsdiesiuFosag 95 = 1.70-4.08) PALIRY
Cox regression fiansnsvezinamssonssluns
SuusmsduiusfunsidedinainlsaugiSelen
nansliluzuil 6 ogdlsfinny leduiauy
multivariate analysis wuiladiitladelafiduius
AunsidetinegltdAnisana aslansly
PI5197 2
Lﬁav‘hmiﬁﬂmﬂmimLawwé’ﬂwﬁlé’
SumsSnwlsaugiSelen 172 au ldnuindwnsu
syyzliaseneluLAazY1998INITUSASEUNUS
fumsideTinegnadiveddynieadn (1319 3)
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A. The waiting time between the first visit and the imaging

B. The waiting time between the first visit and the procedure

14 Median 05 HR (95%C1) 14
(] ()
= 754 <2wks 453 Reference 2 754 2wk 447
e 494 131(094,182) = >2wks 453
] “ =
k] g
o 5 a 59
= =
= =
g 2
@ 254 @ 251
0 0
T T T T T T T T T T T T T T
[} 20 40 60 100 120 ] 20 40 T 60 K 100 120
Ti weel Ime (weeks
Number at risk s lwbexe) Number at risk { )
<2wks 97 55 3 22 16 7 5 <2whks 88 53 kS 21 14 7 &
=2wks 158 102 66 40 26 16 13 >2whks 167 104 62 41 28 16 13
C. The waiting time between the first visit and the tissue diagnosis D. The waiting time between the diagnosis and receiving the first treatment
14 Mackin 02 HREIAC) 14 Median €5 HR (95%Cl
(wi) )
27 s:x x ::lhvs 408) 2 754 i R s
= & > 4 i Z 150(1.11,202)
- : 3
g s a 54
g K
'€ =
7259 B 25
0 0
T T T T T T T T T T T T T T
0 20 £l 60 100 120 0 20 40 &0 100 120
Ti . Time (weeks;
Number at risk e, o) Number at risk ( )
<dwks 111 84 4 2 17 10 9 <dwks 125 a5 64 40 25 14 1
>4wks 144 s 54 a7 25 13 10 =dwks 130 62 36 22 17 9
E. The waiting time between the first visit and receiving the first treatment
L Median 05 HR (95%C1)
k)
2 754 <6wks 532 Reference
= >6wks 425 263(170,408)
2
g 54
o
.,
4
& 254
LE
T T T T T T T
0 20 40 80 100 120
Time (weeks
MNumber at risk { )
<Bwks 62 46 33 18 1 [
=Gwks 193 m 67 44 31 17 13

Median 05 HR (95%C1)

Reference
279 (185, 4.21)

Ul 6 Anuduitusssvinedninadeintudatoiugiu Idun ssesnafusidisuuinmeauldiuns
¥nmae3sd (A) szeznamuadfuusnsauldsunsyinanisiiioldtuie (B) szeznasaus
Wnduuinsaulduitasenane sine (O sresnanisusnvmdminlddunisitedemneamensiven
(D) uazszazABuSNvWaINEFULINS (B) vesdithensiSsenviinwadlidinszosunsnszany

lsaneunaaTeys
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asedl 2 Yadenduiusiumsdedinvesirenziswlensilawadlidnsvazuninszany (n=255)
Imeld Cox regression with time varying-covariate pattern NIAUILAL (univariate analysis) Wag
nyUs (multivariate analysis)

H99neg/dedian EECERLY Univariate Multivariate
AuUs =222 fifin (1) HR Anuidasiu HR Anudasiu
fowaz 95 fowaz 95

218

<659 36/88 5,812 1.00 1.00

> 651U 43/88 5,695 1.00 0.74-1.34 0.66 0.46-0.93
L

618 49/113 6,610 1.00 1.00

N 30/63 4,897 0.76 0.56-1.04 0.68 0.42-1.11
ECOG

0-2 61/149 10,641 1.00 1.00

3-4 18/27 866 2.39 1.57-3.64 1.63 0.96-2.77
Vs TRguuvi

Lalime 37/77 6,031 1.00 1.00

LAY 37/96 4,770 1.57 1.16-2.13 0.98 0.60-1.60

lainsu 5/3 705 0.37 0.12-1.19 0.36 0.10-1.25
Azlsnsay

Taifd 47/97 5,771 1.00 1.00

lsatala 27/59 4,239 0.85 0.62-1.18 0.94 0.65-1.36

1sAvon 5/20 1,497 0.82 0.50-1.33 0.67 0.39-1.18
ANYULNNNITINE

Adenocarcinoma 64/134 9,930 1.00 1.00

Squamous cell 6/23 753 2.22 1.42-3.46 1.55 0.93-2.59

Others 9/19 824 1.72 1.06-2.79 2.00 1.11-3.61

EGFR mutation (Response to TKI)

Exon 19 or 21 10/6 1,337 1.00 1.00

(Response)

Exon 18/20 & 6/15 1,288 2.62 1.01-6.78 1.63 0.53-4.99
No mutation

No EGFR 63/155 8,881 4.10 1.81-9.32 2.01 0.74-5.41
examination
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15199 2 (A1)

Wineg/dedin  szeziam Univariate Multivariate
fauus (n = 255) ifin (Yu) HR Aandoasiu HR AuLdesiy
Sovaz 95 Sowaz 95

NISUUE

Well or Mod 66/152 10,120 1.00 1.00

differentiation

Poorly 13/24 1,386 1.14 0.74-1.76 0.84 0.51-1.36

differentiation
a¥ereiiunsnszany

GEN /13 1,070 1.00 1.00

ienzaglu 50/106 7,640 1.02 0.57-1.83 0.89 0.41-1.91

NANUDTEL 22/57 2,795 1.49 0.81-2.76 1.56 0.72-3.39
135N

Chemotherapy 40/95 7,262 1.00 1.00

Targeted therapy 11/11 1,991 0.40 0.21-0.74 0.59 0.28-1.26

Immunotherapy 0/2 166 0.86 0.21-3.48 1.31 0.29-5.95

Radiotherapy 2/11 420 2.12 1.13-3.98 1.80 0.73-4.42

No treatment 26/57 1,667 3.09 2.19-4.37 4.10 2.32-7.24
svezmMsTenvsRumdisuUsMsTldhameesed

< 2 dUmii 47/50 3,959 1.00 1.00

> 2 @Umii 32/126 7,548 1.31 0.94-1.82 1.22 0.84-1.79
svezmMsTeRseT RN selituile

< 2 &Uant 61/27 3,933 1.00 1.00

> 2 fUann 18/149 7,574 2.79 1.85-4.21 1.56 0.82-2.96
svezmMITeRRERAdiTUUI T Tads

< 4 dUaii 74/37 5,035 1.00 1.00

> 4 &Uanii 5/139 6,471 2.81 1.95-4.04 1.40 0.76-2.59
szpzanfildsunidateauisusnm

< 4 §Uai 39/86 6,776 1.00 1.00

> 4 §Uan 40/90 4,731 1.50 1.11-2.02 0.69 0.42-1.14
seraNsIenoLsEndnfuUINsIENS W

< 6 dUaii 39/23 3,296 1.00 1

> 6 dUmn 40/153 8,211 2.63 1.70-4.08 1.20 0.64-2.27
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YR

A15199 3 ﬁa%’aﬁauwuéﬁ’umsnﬁa%’imaqgﬂwmL%UamjﬁmsﬁaaﬂlmﬁmwzLLWi’ﬂizmaﬁlﬁ%’Ums
Snw1 (n=172)

H99Ineg/dedian LY Univariate Multivariate
Auus 0= fifin () HR AMadaiiu HR Aadasiu
fovaz 95 fowaz 95

¢

<657 28/63 5,319 1.00 1.00

> 651U 25/56 4,520 1.01 0.71-1.46 0.79 0.49-1.27
LNl

618 28/78 5,635 1.00 1.00

‘VmJ:\i 25/41 4,204 0.69 0.47-1.01 0.43 0.22-0.84
ECOG

0-2 51/113 9,463 1.00 1.00

3-4 2/6 376 1.29 0.56-2.96 0.57 0.18-1.85
UseTRguyss

Lalume 217/55 5,194 1.00 1.00

LAY 22/63 4,031 1.52 1.05-2.18 0.77 0.39-1.49

lainsu 4/1 614 0.17 0.02-1.23 0.22 0.02-2.04
anglsaTiy

aid] 32/62 4,951 1.00 1.00

Tspiala 16/41 3,526 0.94 0.63-1.39 1.09 0.68-1.74

TsAven 5/16 1,362 0.97 0.55-1.70 0.73 0.38-1.40
ANWUTNIINYITINEN

Adenocarcinoma 44/95 8,515 1.00 1.00

Squamous cell 3/11 572 1.69 0.91-3.17 0.94 0.44-1.98

Others 6/13 751 1.63 0.91-2.92 1.33 0.66-2.67

EGFR mutation (Response to TKI)

Exon 19 or 21 8/6 1,292 1.00 1.00

(Response)
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The correlation of chest X-ray characteristics and severity scores

with clinical outcomes in COVID-19 pneumonia patients

Supawan Sukpairoh', Supharat Phuntanasiri’, Metha Songthamwatz, Thatsanee Sunthorn®
'Department of Radiology, Ang Thong Hospital
“Department of Obstetrics and Gynecology, Ang Thong Hospital
*Department of Anesthesiology, Ang Thong Hospital

Abstract

The newly emerging coronavirus disease (COVID-19) causes pneumonia. This retrospective
study aims to evaluate the correlation of chest X-ray (CXR) characteristics and severity scores
with clinical outcomes in moderate and severe COVID-19 pneumonia patients who require
supplemental oxygen, between January 1%, 2021, and December 31*, 2021. The Spearman’s
correlation coefficient analysis was performed for statistical analysis. There was a total of 305
patients, 64.26% were discharged, and 24.26% died. The mean age was higher in severe than
in moderate groups (58.43 and 52.88 years old; p=0.009). The median length of supplemental
oxygen and hospital stay were significantly higher in severe rather than moderate groups (10 and 4,
and 16 and 12 days, respectively; p<0.001). Peripheral ground-glass opacity in the lower zones
of the lungs was the most common finding. Consolidation, perihilar distribution, and diffuse
involvement are associated with increased severity, particularly the highest CXR (p<0.001). The
severity scores of the initial and highest CXR were higher in the severe group compared to the
moderate group. RALE score of the initial CXR equal to or more than eight (adjusted RR = 1.18,
95% Cl = 1.07-1.31) and Brixia score equal to or more than seven (adjusted RR = 1.16, 95%
Cl = 1.04-1.29) were associated with a higher risk of mortality. In conclusion, the initial and
highest CXR characteristics and severity scores have prognostic utility in predicting severe
COVID-19 pneumonia. The scores predicted mortality with optimal cut-off points of RALE score

of the initial CXR equal to or more than eight or Brixia score equal to or more than seven.
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AadeinduamzUandniauliunansuasJulse
(moderate Wag severe pneumonia) 31NA1T
Anidelein-19 Mldsumssnundensifesndiau
(oxygen therapy)'” #ildunissnululsanenuna
§naMe faudTuil 1 unsiay 2564 fe 31 Sunay
2564 ANTUNITNUTIUTINTOYANAINKIUNT
fsnasesssuMTITelunywdresiminermes
snulususeaanii ATGEC 04/2565
dayan1endin Tuiinsgazidunuas
Foyamluvesiinedoundsmnnvsaidou léud
91¢) et fytanane Tsesau msidaduazaniui
$usnwusn3u Mssnefildsu szevnandilésu
NSSNYINILDINTLAU TTEZIATUBULTINGIUA
LAZANYUYNITIIRUIBAINTTINGIUS
doyannsdnsasen 1denldnnsed
nyuonuindunarlufuifianuguusveslsa
gegavesitaeldfunmsiteduindunnzuen
5ﬂLa‘UUTuﬂaNLLaz‘a:uLL'Nmﬂﬂ’l’iaﬂL%@Iﬂ%ﬂ—w
fldsunissnedisnisliesndiauainssuy
Picture Archiving and Communication System
(PACS) TagSs@UnyganavinusAUNUNIUAIN
Sednsaeen ardmnuiuldaseiu 19viinns
numusiRldmpeududunud (consensus)
IATIERaNYULTo8lTANINB AT IUANY VD

55



56

Fleischner Society'® AU LaZN1TNTZANYVDY
soulsm dunTinTenANuguLssldssuunsv
AYWUL RALE Way Brixia score lngfisnsazidun
el

RALE score Uszliiulaguuaninssd
nswendu 4 @ Idufnatuundaduuun
ns¥aNHuUNE waztduienansuuiveudunaus
wsnUeIasnauangiy (first branch of left
main bronchus) TiaguuuLsazdIulaenis
Uszilliuagluuiifivu (consolidation score, lag
0 = lnuAnuRnUng, 1 = seglsataeninsosay
25 ﬁuaaﬁuﬁﬂam, 2 = 5888y 25-50 maa‘ﬁuﬁﬂam,
3 = $pgay 50-75 vasiiuiiven was 4 = 1nnin
Yavar 75 YoIuiiUon) uarAzLLUATIIUILLY
(density score, Tng 1 = hazy, 2 = moderate
uaz 3 = dense) AzuuufIvINAMTUAT LY
ALY SNt A uLILRRzE U TN Ay

161 RALE score fnguumifiu 48 azuuu® (U7 1
(@) waz (b))

(a) (b)

2

Y 9

4980 18 AZLUU (d)

Y 9

(2xD+(axD)+Ex1)(axD=15

Brixia score UstiiulnguuanInssd
nyendu 6 dw lnsuvaduvenaesdne way
wienseniduduuu Ae iolenwilenidnuang
vosdulAvasnaanLailng (inferior wall of
aortic arch) @wnans fe Welesldniaduans
vosdulArmanndonuaslugdeusinasnilonis
fuavRIaeaaenmUanvI1as (inferior wall
of right inferior pulmonary vein) wagauana
Ao 1evonldnteduarsvoirannidens
Uonvanats Miazuuusoslsaveslanunasdiu
(ag 0 = lunuAnuRaUAR, 1 = interstitial
infiltrates, 2 = interstitial ilag alveolar infiltrates
Tawdl interstitial LAUNIT LAy 3 = interstitial Lay
alveolar infiltrates laedl alveolar Launi)
inaguuuuRazdluN1samuiule Brixia score
fiazuuuiiy 18 Azuun'® (3U 1 (©) wag (d)

e
9 [
D+D+3+D+o+¥=6" | b

() (d)

3+3+3+3+343=18

JUN 1 MsUseiliunmsad@nsitensie RALE score Tuiuusnsu 3 azuuu (@) wagluiuniniuguuss
g9gn 15 Az (b) WagnsuseLiiueme Brixia score Tuiuwsniu 6 aviuu (o) wagluiunlniuguuss
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nsAATIEdeyanieEina
ymsllenginsnsenevesioyaronls
ulAswIngIU (normality test) MensAgey
skewness uay kurtosis Teyaldsnssnuid
nsnszaemuldsunfastiauelnerindoiay
dnudeavumasgu druteyadifinisnszane
Lidulumaldaunfazidauedielisegiuiay
interquartile range (IQR) Toyanasiudiausme
TuuarIogay N1swSeuiisuteyaseninngy
Ainnzlondnausuusidedlifunsinuie
nslieeandaumedniinisivaganisayn (high
flow nasal cannula, HFNC) visanshavietevala
(endotracheal tube) funguiliinamzlondniay
Ununandiihinissnuisienislifeandiaude
“ABAEBAYN (nasal cannula) Lilgsa81aifen
aglUnsveaeu unpaired t test Iusﬁagaﬁﬁmﬁ
nszemulasung wavldnismeaeu Wilcoxon
rank sum dmiuteyafilsiidulunalieund uas
nsiSeuiieudeyawlstuldnisnaaey
Pearson’ s Chi square
MIMAEEUMAARATIANEaNYRa RALE
wa Brixia score Tumsvinnensiinnnivdensniay
JUkTsaznsideTInvedUle Tdn1siaseq
Receiver Operating Characteristic (ROC) curve
wag area under curve Lﬁammqmﬁmﬂﬁ Youden
index (AAaly + AL - 1) geilan
WmYadRRINaIN TR RImNALL AT
ANNTVINUIENAUINLAZAU LLagAT positive Lay
negative likelihood ratio (PLR way NLR) Tunns
MUIEN1IEUondNIAUTULIILAZNSIEETINYDY
RALE ua Brixia score 9MNAN3@NT198nwsINTY
wazlufufifinnuguusswodsngagn
MNTATIEIAT crude Wag adjusted
relative risk (crude tag adjusted RR) Wagy
Weriufora 95 lumaiAnnmzonsniausunsiuay
mMsidedinvesnauitaedifidinzuuuye RALE
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uae Brixia score geningadafilsthsuiieuiungu
AzLLLNg Ten53iAsI29 seneralized linear
model Wngusursulsiienafinadenisiinnie
Uondnigu UM e MIERTIR 1 01y Atlsnane
Tsn9au Tneadeiilyien p value town 0.2 910
Anse9i crude RRazlisunmhdiileusumsus

ywniogslumsisel ”ifi’f‘ﬁaaﬂa;gﬂwﬁ
IsunsitadeinfunnzUensniguUunansiay
suussInnsiaidelain-19 Aldsumsinmde
nslfeandunsmuaiisiusulalulsmenuia
§naMe faudTuil 1 uns1ay 2564 fe 31 Sunay
2564 Tnglylasinsdusegnatoya n1siAsient
Jayaldlusunsudniagy STATA version 13
fmunsedutiuddaiian p value toenin 0.05

Han13AneN

wugthelasunsitiadeindunnizden
SnauUunauasguLRINNsAniTelaia-19
Aldsunssnwidienslvioondiou S1uu 305
518 wiseanidunguanezvensniauliunai
(moderate group) #ildsunisdnudienisty
PONTAUMLVADAABAYN TIUIU 57 718 Uae
AMrUanBNIEUTULT (severe group) lgsuns
Shwraienishieandiaunigdnsinisivagens
nuaznslavietieyela Sruau 248 518 (e
flonguade 57.40 T mavidsinnnine lsasud
wuannitga leun anuduladinge¥esas 51.80
waziuufesay 47.54 flhawieumunldsy
nsiladunmsUandniaufeusininiy Ussan
Asmusniudhiumsinululsmenuiaauny/
yuyy fedulvg (Sesaz 74.09) lasunisti
2ONTLIUMEBRTINTIMageaLn Aisegu
Y933¥EELIAMNNTINWINENsiieandiay 9 Tu
wagszazIaueUlsmeIUIa 15 Ju fthedmieg
nadutuieay 64.26 uaziUldedinseuay
24.26 Hoyamenddindauandlumsnsd 1
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A1519% 1 Toyan19naineeUisn1zUensNauUIUNA WAL TULSS

,, an 394 Moderate group  Severe group
Jauan1enain p value
e (N=305) (N=57) (N=248)
21y (@), fhl,a?ﬁ'aia"mﬁmuummgm 57.40+14.49 52.88+13.59 58.43+14.54 0.009°

114 (45.97%) 0.442°
91 (36.69%) 0.309°

137 (44.92%)
108 (35.41%)

23 (40.35%)
17 (29.82%)

WAY1e, 91U (Seuay)

futiuaanie = 30 nn./ns.d. (N=303),
312U (Goway)

Tsasay, 31u3u (Gegay) 246 (80.66%) 41 (71.93%) 205 (82.66%) 0.064°

- UIYNY 145 (47.54%) 25 (43.86%) 120 (48.39%) 0.537°
- anusiulaiings 158 (51.80%) 25 (43.86%) 133 (53.63%)  0.183"
- Tsnlmdoss 31 (10.16%) 3 (5.26%) 28 (11.29%)  0.174°
- Tsmiila 36 (11.80%) 2 (3.51%) 34 (13.71%) 0.031°
- Tsaen 16 (5.25%) 3 (5.26%) 13 (5.24%) 0.995°
ANABIINSU, 31U (508az)

- fUeiilsifionnis 5 (1.649%) 2 (3.51%) 3 (1.21%) 0.218°
- ftheiifionnislizuuse 23 (7.54%) 4.(7.02%) 19 (7.66%) 0.868"
- AMzUandnlEy 277 (90.82%) 51 (89.47%) 226 (91.13%)  0.696"

aouiisusneusniy, s1ua (Govaz)
132 (53.23%) <0.001°
116 (46.77%)

147 (48.20%)
158 (51.80%)

15 (26.32%)
42 (73.68%)

- Tsmmenuaaunu/guYy
- 159NEIU1A819ND4

Shendeenguaiissesd, 91w (Gevay)

- Dexamethasone 182 (59.67%) 52 (91.23%) 130 (52.42%)  <0.001"

- Dexamethasone wag Methylprednisolone 116 (38.03%) 3 (5.26%) 113 (45.56%)  <0.001°

Shendaenisleandiay, 1wy (Savay)

- TWeenBaumeviaondenaynetnaifie? 57 (18.69%) 57 (100%) 0 NA

- Tean@uaumednsimslvagamisayn 226 (74.09%) 0 226 (91.13%) NA

- ldvietaemela 52 (17.05%) 0 52 (20.97%) NA

szazalasunssnEdlensioandiay (), 9 (6,13) 4(3,7) 10 (7,13) <0.001¢

Median (IQR) Range 1-48 Rang 2-15 Range 1-48

58z UaUlsINe A (3u), Median (IQR) 15 (11,20) 12 (9,14) 16 (11,21) <0.001¢
Range 0-65 Range 5-23 Range 0-65

mgNLTINIUIE, U (ovay) <0.001°

- mhenautnu 196 (64.26%) 43 (75.44%) 153 (61.69%)

- desialsamenuinanIN/guT 30 (9.84%) 13 (22.81%) 17 (6.85%)

- deialsamenuianfegi 5 (1.64%) 0 5 (2.02%)

- et 74 (24.26%) 1(1.75%) 73 (29.44%)

AN/ATA.: Nlansumen1s19uns, IQR: interquartile range, a A wiadlay unpaired t test, b Aiullag Pearson’s
Chi-square test, ¢ Auandlag Wilcoxon rank sum test
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AUIeIMIL 240 518 A nSeEnsaeen
WSNFU wazdIwdu 304 518 damsednsieen
TuTuifirruguusseslsagsan wuauiaung
Y mSsdnsenusnsulunguasvansniay
UM NUAETULT Foeae 85.45 Uag 76.76 Aiadiu
waznuesRaUnAvnelunmSdvsentuiud
fimnuguusswedlsngaan mRaundiinueyan
Iaun adadiuwdudug (66o) drusevuen
(peripheral distribution) yosenduanaideing
wazwuriianunfiu (consolidation) saudaUan
(perihilar distribution) LaznIza1eiaen
(diffuse) N’lﬂ“ﬁuiuﬂfjmﬂ’n%ﬂaﬂgﬂLﬁU?NLL'ﬁQ
Tngmnzluiudifienuguussodlsngaan

NINFIENTIBNLINTUL A58 VDS
RALE wag Brixia score 1Ay 6 (IQR 1,16) uag
7 (IQR 3,12) anuanau daunmssansweniuiu
Alnguussveslsngeaniianiseguues RALE
WAy Brixia score WU 22 (IQR 15,32) uway 14
(IQR 14,17) sudeiu fUrenIzUandniauIuLse
ﬁmﬂmmuﬁgﬂaaqqqﬂd'm’mﬂamé’ﬂLaw'mﬂma
sl mednsisonuaniunay Tufidiausuuss
voslsngaan winzuuluiuifasuuseslsa
geaapiiufifinuuandeg s dymis
oA (9197 2)

M15197 2 SnwauznmSsEnsNenusniulay JunliausulswelsnggaveshenzUansnEuUunaNs

LA TULTY
AMNS9ENT9RNUSNSY nww%aﬁwswani’uﬁquuwﬁqm
(N=240) (N=304)
Moderate Severe Moderate Severe
group group p value group group p value
(N=55) (N=185) (N=57) (N=247)

wusaelsa 47 (85.45%) 142 (76.76%)  0.166 57 (100%) 247 (100%) NA

- 4fianuniiu (consolidation) 20 (36.36%) 79 (42.70%)  0.402 37 (64.91%) 227 (91.90%) <0.001°
~ afiafiudutiug (GGo) 46 (83.64%) 141 (76.22%)  0.244 57 (100%) 243 (98.38%)  0.333°
- %HATIUK (reticular opacity) 16 (29.09%) 49 (26.49%)  0.703 26 (45.61%) 26 (45.61%)  0.199°
ﬁ'lLL‘VI'ij\‘iI,Lagﬂﬂiﬂixiﬂﬂiaﬂiiﬂ

- 59UueN (peripheral) 44 (80.00%) 130 (70.27%)  0.156 56 (98.25%) 238 (96.36%)  0.471°
- seuthven (perihilan) 19 (34.55%) 67 (36.22%)  0.821 27 (47.37%) 177 (71.66%) <0.001°
- Janum 3(5.45%)  17(9.19%) 0379  2(351%)  5(2.02%)  0.501°
- Yondne 7(12.73%) 9 (4.86%) 0107  4(7.02%)  6(2.43%)  0.194°
~ graesta 37 (67.27%) 116 (62.70%)  0.536 51 (89.47%) 235 (95.14%) 0.102°
- duu 0 5 (2.70%) NA 0 3 (1.21%) 0.403°
- dhunanainiu 3 (5.45%) 4 (2.16%) 0.203 2 (3.51%) 1 (0.40%) 0.033
- dhugharini 23 (41.82%) 37 (20.00%)  0.001* 15(26.32%) 7(2.83%)  <0.001°
- dunanauagaIuans 14 (25.45%) 40 (21.62%) 0550 24 (42.11%) 51 (20.65%) <0.001°
- nszanevhlen (diffuse) 7(12.73%) 56 (30.27%)  0.009* 16 (28.07%) 185 (74.90%) <0.001°
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M15199 2 (519)

Mwiednsisenusniu nwnsseniuiisuussiign
(N=240) (N=304)
Moderate Severe Moderate Severe
group group p value group group p value
(N=55) (N=185) (N=57) (N=247)
RALE score, Median (IQR) 4.5(2,12) 8 (1,17) 0.268 13 (6.5,19.5) 25 (17,34) <0.001°
Brixia score, Median (IQR) 6 (3,9) 9(3,12) 0.248 11.5(6.5,13) 15(12,18) <0.001¢

IQR: interquartile range, b Mulailag Pearson chi —-square test, c Aunailag Wilcoxon rank sum test

\flothen RALE uag Brixia score 984010
Ssnsrsenusniunarluuiiinnuguussveslse
geanuvn9adin wul Agadaiuanganluns
vhenafnamzdendnauunsaidedlatums
ShwsemslyieenTiaumesnsnisiviagemneyn

wianstavietienela aun A1 RALE wag Brixia
score wsnSuiiinnniwiewindu 9 uay 10 sy
wagagadainzarlunsiuienndedie
4uA @ RALE uae Brixia score wsn¥ufiunnnin
WU 8 uag 7 AUEU (MN5197 3, gﬂﬁ 2)

a i ° o ' L. v a )
M99 3 ﬂ']ﬁ']’]lll’) ﬂ?qmﬂquqgsﬂaﬂﬁ!ﬂmﬁquﬂ U9A1 RALE L8 Brixia score UadnInIN@nINankIniu

Tumshuenzlensniauiuusikaynsidedinvesae

Arala  Amuguwag Correct Youden
AEBAIARULS (Bowaz) (3owaz) CL?,SSiﬁed PLR NLR index
(309az)
N12UBABNLEUTULTS

>7 51.91 57.41 53.16 1.219 0.834 0.093

>8 50.82 62.96 53.59 1.372 0.781 0.138

RALE score >9 48.09 70.37 53.16 1.623 0.738 0.185
> 10 45.90 70.37 51.48 1.549 0.769 0.163

> 11 44.26 12.22 50.63 1.593 0.772 0.165

> 8 52.46 61.11 54.43 1.349 0.778 0.136

>9 51.37 62.96 54.01 1.387 0.772 0.143

Brixia score > 10 39.89 77.78 48.52 1.795 0.772 0.177
> 11 36.61 77.78 45.99 1.648 0.815 0.144

> 12 32.24 83.33 43.88 1.934 0.813 0.156

Hedin

>6 69.09 53.30 56.96 1.479 0.580 0.224

>7 65.45 54.95 57.38 1.453 0.629 0.204

RALE score >8 65.45 57.69 59.49 1.547 0.599 0.231
>9 60.00 60.99 60.76 1.538 0.656 0.210

> 10 54.55 61.54 59.92 1.418 0.739 0.161
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M15199 3 (519)

Aandly  AreNdag Correct Youden
ASLLUUAITUIULLIY o o “ classified PLR NLR .
' (S08a) (So@az) v index
(S08a)
GELRL
>5 76.36 36.26 45.99 1.648 0.815 0.126
76.36 39.01 43.88 1.934 0.813 0.154
Brixia score >7 67.27 54.40 54.85 1.315 0.784 0.217
> 8 65.45 55.49 54.43 1.349 0.778 0.209
>9 61.82 56.04 54.01 1.387 0.772 0.179
mil,ﬁﬂm'azﬂaﬂé'nl,augul,lm
S g1
g §
© 000 025 050 075 100 0.00 025 0.50 075 1.00
R R 1 - A e 1 - A
RALE score Brixia score
5. In
8 _8__-
8] §
000 025 050 015 100 0.00 025 050 075 100
1 - erwdhne 1 - AaEiwe
Area undet ROC curve » 06046 Area under ROC curve = 06130
RALE score Brixia score

5U# 2 Receiver Operating Characteristic (ROC) curve 4831 RALE Wag Brixia score U8401134d
n3290nkInFUluNSTIuIeNM AN 1IEUansNiaUTULSwa NS E8 TN
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osanamsdnssenluuifinny  Agadaiivingen WA e RALE uag Brixia score
suuswelsngeaneImmseatindnuaniesnan  MnnndvEewndu 34 uas 16 ARy (Msneii 4,
Fouuds msdnweaddiahasuuudindnmn Ui 3)
WARRLUNSIWIENIS@eTInves Ul wudn

M15199 4 ALY AIUTINLURIPAARGNGY YB9AT RALE e Brixia score Uaan1m3adnsatoniu
FunflanuunswadlsagegalunmsvitnenisidetinvedUae

Correct

Amdla AN Youd
ATUULAUTULSS Y Y classified  PLR  NLR ouden
: (S98az) (5088%) - index
(398az)
> 31 49.32 80.70 73.09 2.555 0.628 0.300
> 32 47.95 81.14 73.09 2.542 0.642 0.291
> 33 46.58 84.65 75.42 3.034 0.631 0.312
RALE score
> 34 46.58 85.96 76.41 3.319 0.622 0.325
> 35 43.84 87.28 76.74 3.446 0.644 0.311
> 36 43.84 88.16 77.41 3.702 0.637 0.320
> 13 79.45 51.32 58.14 1.632 0.400 0.308
> 14 79.45 55.26 61.13 1.776 0.372 0.347
> 15 79.45 61.40 65.78 2.059 0.335 0.409
Brixia score
> 16 60.27 81.14 76.08 3.196 0.490 0.414
> 17 56.16 83.33 76.74 3.370 0.526 0.395
> 18 53.42 85.09 77.41 3.583 0.547 0.385
2 8
g g . : :
000 025 050 075 100 0o o Ve dmi ore e
RALE score Brixia score

gﬂﬁ 3 Receiver Operating Characteristic (ROC) curve ¥84A1 RALE g Brixia score U830 1N33d
nywenluiunilanuguuswedsagaanlunsinnenisidedinve e
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AnswinnudssvesUaslunisiie
ArvendniaugunsilaznsidedinlugUae
fiflen RALE ua Brixia score wnnsnafi Tngld
Aandinildainnisiiasgidnediu uay adjusted

retedediden p value Weendn 0.2 wudn A
adjusted RR vasgUaglumsiinanedendniay
suussuaznsidediamunderfisufungui
AzLLUANATULS TN danandlunsnei 5

M19°9% 5 Auduiusueee RALE Wag Brixia score fumMsfinnnizUandniaugumsakasn1sidedin

AUTUUIIVRILIA
Moderate Severe RR Adjustef:l BRa
UJady group group (AuUFpi  pvalue  (ANUWedU  p value
(N=57)  (N=248)  3owuaz 95) Sewuaz 95)
RALE score Wsn3u > 9 16 88 1.18 (1.04-1.36) 0.014 1.15 (1.03-1.27) 0.012*
Brixia score usnsu > 10 12 73 1.19 (1.04-1.35) 0.010 1.14 (1.02-1.26) 0.020
21y (V) 52.88 58.43  1.01 (>1.00-1.01) <0.001
futiuranie (nn./ne.a.) 26.06 28.13  1.00(>0.99-1.01)  0.449
fwliuaanie > 30 AN./AS.A. 17 91 1.06 (0.95-1.18)  0.291
15a4 41 205  1.14(0.97-1.35  0.112
N5 d8IN
P an RR Adjusted RR®
Uade L B (udeiiu pvalue  (@Mudesiu  p value
GEPER) - (e Sovaz 95) Souaz 95)
RALE score wsniu > 8 7 36 2.07 (1.27-3.40) 0.004 1.18 (1.07-1.31)  0.002*
Brixia score Wsnsu > 7 83 37 2.00 (1.21-3.31) 0.007 1.16 (1.04-1.29)  0.005*
RALE score EuLLiﬂﬁQW > 34 32 34 3.10 (2.14-4.49) <0.001 1.45(1.30-1.61)  <0.001*
Brixia score EulLNﬁEjﬂ > 16 a3 a4 3.73 (2.51-5.55) <0.001 1.43 (1.30-1.58) <0.001*
21¢ Q)] 55.84 62.22 1.02 (1.01-1.04) 0.001
futiuianig (nN./n3.u.) 28.23 2551 0.99(0.98-0.99)  0.002
fvtiuaanie > 30 NN/AT.A. 90 18 0.59 (0.37-0.95)  0.031
TsAsay 184 62 1.24 (0.72-2.14) 0.444
“Iedfyn1eada (o value < 0.05), “adjusted Ine 818 15A33Y, "adjusted ne g dudiiane

WATIEAANUFURUGTENIN9AN RALE Uy
Brixia score Winjuuaziuiifirnuguusvedlse
gegaiunadnsn1endiin wudn A1 RALE uag
Brixia score wawsn¥unarlufufiinnnugunss
vaalsageanianuduiusluseduaannuazg
(rho = 0.927 wag 0.755) ArAzuuuAINa1IlY
FuusnfuiuTuiitianuguussveslsageaaiinanm
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Fuiusluseaus (rho = 0.396 way 0.314) uas
ArpgiuunInatuiulsnsulufinnuduiusiu
szpznafildsunsshvdenislieandiau uw
fianuduiusluszausanniuszosaildve
Yqum18la (rho = 0.282 uag 0.291) uag
nsusulsaneIua (tho = -0.224 way -0.259)
(Uit 9)
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Brixia score | rho=0.927
wsn3u n=237
p<0.001
RALE score | rho=0.396 rho=0.330
JUUSIIER | n=236 n=236
p<0.001 p<0.001
Brixia score rho=0.282 rho=0.314 rho=0.755
JuUsIEn | n=236 n=236 n=301
p<0.001 p<0.001 p<0.001
328281113 | rho=-0.015 rho=-0.039 rho=0.262 rho=0.186
Snw1f8n1s | n=237 n=237 n=301 n=301
THean@au | p=0.819 p=0.550 p=<0.001 p=0.001
szazanld rho=0.282 rho=0.291 rho=0.075 rho=0.318 rho=-0.047
yievreviela | n=237 n=237 n=301 n=301 n=305
p=<0.001 p<0.001 p=0.193 p<0.001 p=0.410
J28LLIAN rho=-0.224 rho=-0.259 rho=0.075 rho=0.039 rho=0.674 rho=-0.245
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Efficacy of tranexamic acid for reducing blood loss after caesarean section

on women with previous caesarean sections: A randomized controlled trial

Chatdoa Sucharit
Department of Obstetrics and Gynecology, Samutsakhon Hospital

Abstract

Postpartum hemorrhage is the most common obstetric complication, especially in the
case of a caesarean section. International studies have shown that tranexamic acid is effective
in preventing blood loss during and after caesarean section. This study aims to examine efficacy
of tranexamic acid for reducing blood loss following a caesarean section. A double-blind
randomized and controlled trial method was employed in this study. The sample consisted of
pregnant women who had previously received a caesarean section. The students were divided
into experimental and control groups, with 36 students per group. The experimental group
received 1g of tranexamic acid and the control group received 9.0% NSS 20ml. The primary
outcomes compared mean blood loss, and hematocrit volume after birth. The secondary
outcomes were to examine the incidence of postpartum haemorrhage, and adverse events.
The statistics were analyzed using chi square test and an independent t-test and there were
no statistical differences in terms of age, number of pregnancies, parity, gestational age, maternal
weight and height, hematocrit, birth weight and duration of caesarean section in both groups.
The mean blood loss was significantly lower in the experimental group than the control group
(740.58+139.57 and 853.53+163.67, p=0.002). The mean haematocrit was significantly higher in
the experimental group than the control group (35.50+3.29 and 33.92+3.03, p=0.037). The
incidence of postpartum haemorrhage was significantly lower in the experimental group than
the control group (5.56% vs 25.00%, p=0.046). There were no statistical differences in the
adverse events of both groups such as nausea, vomiting, dizziness, headache, chest discomfort,
and rash. In conclusion, 1 mg of tranexamic acid was effective for reducing blood loss and the

incidence of postpartum hemorrhage in women with a previous caesarean section.

Keywords: tranexamic acid, caesarean section, previous caesarean section, ramdomized
controlled trial
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Wag 159.75 + 6.33 LYURLUAT ANUUNTUYBAGDR
newsiinLads 36.94 + 3.58 uaL 36.36 + 2.28%
dhaifnysnusniAniade 3,293.89 + 400.49
uay 3,111.53 + 457.58 n¥u svozhaviviniade
41.25 + 4.33 uay 41.31 + 538 W AUAWU
devadeunuuandstoyausaziudiaiy
FEMNINAUVINABIMALNENAIUAN MUALLANGNS
M9 (13799 1)

73



74

M13199 1 Jayadiuyana warUsziin1sninssAseninngunaaes Lazngualuny

. nguNAABY (n=36) NHUAIUAN (N=36) p-value
e Mean £ SD Mean £ SD

87 @) 29.56 + 6.11 30.78 + 5.78 0.386
Sruaunsensss (aSo) 233 + 0.68 233 + 0.63 1.000
TIUIUNIIABDN (ﬂ%y'q) 1.22 + 0.42 1.17 £ 0.38 0.558
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dwiin @lans) 72.78 + 9.39 72.83 + 8.85 0.979
?i’Jqu\‘i (LBUALLAT) 160.00 = 7.10 159.75 + 6.33 0.122
ANUTNTUYDILEDARDUNIAR (%) 36.94 + 3.58 36.36 + 2.28 0.413
Thwtinmsnusnidn (n3a) 3,293.89 + 400.49 3,111.53 + 457.58 0.076
syEzIamWIfnRaen (U1f) 41.25 + 4.33 41.31 + 5.38 0.962

2 L‘U%'emLﬁauﬂ%mmﬁalﬁamuwﬁwﬂém
VIARRILAZNELAIUAN A 1 Limummmmsn
AREA AuALAANSHNR NauMRAesFaLdeniad
499.14 + 118.10 {ladany eenngueuniduiton
Wiy 576.11 + 162.58 adans egradiifuddry
y3adA (p = 0.025) Adaft 2 Bulhufindausuan
mstnein e 2 Salumdsndn ndumeaeadeiden
|y 81.72 + 25.99 fiadans teninguaiuay
Foidenade 12153 + 22.29 faddns oeadl

HedAn19ana (o < 0.001) ATIN 3 FuTUIIN

[
g 1w

faus 2 Falas auils 24 Hlumdsihde ngumaaes
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139.57 flafidns dosninguatunuideideniady
853.53 + 163.67 fiadans 0819 ildudAgyn1vads
(p = 0.002) (M157991 2)

T

A1519% 2 LUSULTBUUSINULAREATENINEUVAREY (N=36) WagnauaAIuAy (n=36)

YSunauduidennasnaen (Nagans) Mean + SD Mean Difference t p-value
adait 1
NGUNARDY 499.14 + 118.10
. -76.97 -2.298 0.025
NAUAIUAY 576.11 + 162.58
Adad 2
NGUNARDA 81.72 + 25.99
. -39.81 -6.974  <0.001
NANAIUAN 121.53 + 22.29
ﬂ%‘j\‘i‘ﬁl 3
NGUNAREY 159.72 + 29.71
: 3.83 0.510 0.612
nNANAIUAN 155.89 + 33.93
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NHUNAADY (n=36)

NEuAIUAN (n=36)

g X p-value
MUY %aﬂaz 1UIU %aﬂaz
masmﬁawﬁqﬂaaﬂ
1 2 5.56 9 25.00
. 0.046"
14d 34 94.44 27 75.00
omslifeUszasd Tuszey 2 Salumdsndnnaen
pauld
1 16 44.44 19 52.78
. 0.638°
14d 20 55.55 17 47.22
238U
ﬁ 8 22.22 6 16.67
» 0.767°
14id 28 77.78 30 83.33
a3
1 12 33.33 7 19.44
.;, 0.285°
14d 24 66.64 29 80.56
Jandsue
1 q 11.11 0 0.00
» 0.115
g 32 88.89 36 100.00
wiuntnen
g q 11.11 q 11.11 0.1000"
Taifl 32 88.89 32 88.89
i
1 0 0 0 0
14d 36 100.00 36 100.00

F = Fisher Exact test, C = Chi-square test
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Incidence of diabetic ketoacidosis in the emergency room of Hatyai Hospital

Nattaya Promwang, Pran Na Rungsee
Emergency Department, Hatyai Hospital

Abstract

Diabetic ketoacidosis (DKA) is a metabolic complication of diabetes mellitus, characterized
by a biochemical triad of hyperglycemia, ketonemia, and metabolic acidosis. This is potentially
fatal, especially for the elderly and comorbid patients. The objective of this study was to assess
the incidence of DKA in the emergency room at Hatyai Hospital by a retrospective chart review
of patients, who were 18-year-old and diagnosed with hyperglycemia or DKA from ICD 10. The
analysis covered incidence, clinical features, laboratory results, and the disposition of the
patients. The outcomes were reported as the number, ratio, percentage, and median. The
results showed that 269 patients were eligible for inclusion in the study. The mean age was
56.2-years-old and most subjects had type 2 diabetes (88.8%) with a mean blood sugar level
of 468.2 mg/dL. The DKA incidence was 20.8%, with all of them treated as inpatients and the
patients admitted to the general ward (40.3%) and the ICU (85.7%). DKA was the most common
found in patients treated with insulin injection (33.1%). This group had a significant increase in
respiratory rate, pulse rate and serum potassium. Most of all patients came to the emergency
room by themselves (51.7%), but there was a high incidence rate of DKA in patients who came
with the emergency medical services (EMS) (33.3%). The most comorbid disease was hypertension
(34.41%). All of the DKA patients fulfilled the diagnostic criteria of the 2009 criteria from The
American Diabetes Association, including high blood sugar, wide anion gap metabolic acidosis,
ketonemia or ketonuria with significant differences in the non-DKA group. In conclusion, the
hyperglycaemic patients in the emergency room had a significant incidence of DKA less than
simple hyperglycemia, but they would have severe consequences if not treated. Therefore, its
still necessary to investigate all patients with hyperslycemia. As there were a variety of factors
related to the diagnosis, there still needs to be further studies and to find additional relevant
factors to determine hyperglycemic patients that could lead to patient care development and
appropriate use of limited resources including the improvement of an emergency medical
system to reach more people.
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Introduction

Diabetic ketoacidosis (DKA) is a
complication of diabetes mellitus that causes
increased risk of death and has been
increasingly reported in a number of these
patients, especially in African, American,
Spanish, and Portuguese countries, with a high
mortality rate in developed countries,
especially in patients with co-morbidities and
the elderly. The main factor of mortality in
the elderly has been due to infection, loss of
ability to breathe, and ischemic heart disease.
The most frequent events were missed insulin
injections and diabetes medication taken
irregularly.

The treatment for DKA consists of fluid
therapy, insulin injections, maintaining the
serum acid-base, and solving the abnormalities
of serum salt-minerals (electrolyte). There is
also continuous monitoring of blood sugar and
electrolyte levels.” Therefore, most patients
should be treated as inpatients for monitoring
Insulin and for other medications given by an
experienced treatment team. For those
patients who have come to the hospital early
when the symptoms are mild and can still eat
by themselves, the doctors can provide
treatment in the emergency room or
observation room allowing them to return
home 6-12 hours after treatment.” However,
the mortality rate was also associated with
underlying disease and poor prognosis in the
elderly with severe symptoms (coma), and
hypotension.”
induced DKA

corticosteroids, thiazide, and sympathomimetic

Drugs include

J Med Health Sci Vol.29 No.3 December 2022

drugs such as dobutamine, terbutaline,
antipsychotic drugs, immunosuppressive
drugs, cocaine, and cannabis (marijuana).””
Common complications include hypokalemia
and hyposlycemia, which is a complication
resulting from treatment which, nevertheless,
can be prevented with treatment according
to a practical guideline and continual
monitoring of blood sugar and potassium
levels. together with potassium replacement
and providing fluids intravenously containing
sugar.” Other less common complications
include cerebral edema and respiratory failure.
The exact cause of brain swelling remains
unknown. This condition is more common in
children and adolescents and is rarely found
in patients older than 28-year-old”®. While
respiratory failure is rare, it is a serious
complication with patients suffering from
breathing difficulties due to volume overload
and hypoxemia after receiving large amounts
of fluid therapy even in patients with normal
heart function. This condition is often found
in patients who are very dehydrated or whose
blood sugar levels are very high when they
first arrive at the hospital.”

Before being discharged home,
counseling of the patient is required about
the disease, signs and symptoms, prevention,
and recognition of early symptoms of DKA.>®
In addition, the patient must have appropriate
and regular follow-up appointments with a
medical diabetes team, including attention to
the patient’s mental condition.’

Studies in many countries have found

that the incidence of DKA is increasing steadily,
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even in developed countries. It is an acute
complication of diabetes that can be fatal
which requires rapid care and continued

treatment until the patient returns for follow-
3

up.

In various studies in the past, it was
found that in foreign countries, both developed
and developing countries in Europe and
America, there have been follow-up studies
of the incidence of death Indicating that there
are many factors contributing to DKA'"™,
However, there have been relatively few such
studies in Thailand.

The incidence of DKA in Thailand from
2006 to 2010 was 4.67 percent. In the
emergency room, Hatyai Hospital, from 2014
to 2017, the number of hyperglycemia’s
patients steadily decreased, but increased in
2018.

The patients who came to the
emergency room by themselves (or brought
by their relatives), whether referred from other
hospitals, delivered by Emergency Medical
Services (EMS), or referred from the outpatient
clinic were found to have high blood sugar
despite having abnormal symptoms or were

asymptomatic.

Definitions

The diagnostic criteria for diabetic
ketoacidosis (DKA) are extensive. The American
Diabetes Association (ADA) 2009 criteria are
plasma glucose > 250 mg/dL, blood gas pH <
7.30, Serum bicarbonate < 18 mEg/L, anion
gap > 10 mEg/L and moderate to high levels

of ketones in the blood or urine.?

Other criteria such as the Joint British
Diabetes Societies Inpatient Care Group 2013
include plasma glucose > 200 mg/dL, diabetes
mellitus, blood < pH 7.3, serum bicarbonate
< 15 mEg/L, serum B-hydroxybutyrate > 3
mmol/L (31 mg/dL) or urinary ketones > 2+.°
The American Association of Clinical
Endocrinologists/American College of
Endocrinology (AACE/ACE) 2016 defines DKA
as consisting of a blood pH < 7.3, anion gap
> 10, serum ketone (nitroprusside reaction)
positive, serum B-hydroxybutyrate > 3.8
mmol/L (40 mg/dL) or being stuporous or in
a coma.’®

Because Hatyai Hospital does not have
a laboratory examination for serum
B-hydroxybutyrate, we still use the diagnostic
criteria for DKA according to the ADA 2009.

Materials and Methods
Study design and sample

The study was a single-center
retrospective chart review study. All of the
patients were adult, aged more than 18-years-
old who were diagnosed with hyperglycemia
or DKA from ICD 10 and treated in the
emergency room, Hatyai Hospital between
January 1 and December 31, 2018. The study
was approved by the Ethics Committee for
Research on Human Subjects of Hatyai
Hospital Protocol number 12/2564 .

Assessment instrument
Sociodemographic and clinical data
such as age, gender, religion, weight, height,

BMI, and comorbidities, current medication
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and how to take it, date of treatment, and
laboratory results include DTX, blood sugar,
serum ketone, blood gas, electrolyte, last
HbA1c result, BUN, creatinine were compiled.
Also, channels for receiving services and
dispositions were collected from the medical
records gathered when patients were admitted.
All patients had point-of-care testing (POCT
glucose) or DTX > 250 mg/dL. Pregnant
patients, referred cases, and patients with

incomplete data were excluded.

Statistical Analysis

Data entry into Google form and
statistical analyses were performed using the
PSPP version 1.4.1-¢79ad47. We analyzed for
incidence, clinical features, laboratory results,
and the disposition of patients. The nominal
scale variables were reported as number, ratio,
percentage, or comparative analysis, calculated
using Pearson’s chi-square or Fisher exact test,
as appropriate. Ratio scale variables were
reported as the mean values of the data being
an average or median, as appropriate.
Comparative analysis, calculated using
Student T-test or One-Way ANOVA was used

as appropriate.
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Results

From the data collected between
January 1 and December 31, 2018, of the 282
patients with hyperglycemia who visited the
emergency room, Hatyai Hospital, 13 patients
were excluded due to incomplete data. A
total of 269 patients were enrolled in the
study, 56 of whom were DKA and 213 of non-
DKA. The incidence of DKA was 20.8% in 2018,
of which 24 (23.5%) in the DKA group and 78
(76.5%) in the non-DKA group were male
respectively, 47 (20.3%) and 184 (79.7%) were
Buddhists, 33 (23.7%) and 106 (76.3%) were
brought to the emergency room by relatives
or by themselves respectively, 7 (8.5%) and
75 (91.5%) were referred from other
departments, 40 (16.7%) and 199 (83.3%) had
previous diagnoses of type 2 diabetes, 29
(32.6%) and 60 (67.4%) were treated with
insulin injections, 6 (7%) and 80 (93%) received
oral medication, 30 (22.4%) and 104 (77.6%)
were followed up by appointment, 26 (19.3%)
and 109 (80.7%) were lost to follow up. Fifteen
(14.2) and 91 (85.8%) had hypertension, 8
(25%) and 24 (75%) had infection or sepsis, 50
(40.2%) and 74 (59.7 %) were admitted, and
all DKA’s patients were treated as inpatients.
Six patients (85.7%) were treated in intensive
care units (ICU). The data is shown in Table 1
and Table 3.
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Table 1 Demographic and clinical characteristics of patients

DKA Non-DKA Total value
N = 56 N = 213 N = 269 P
Male, n (%) 24 (23.5) 78 (76.5) 102 (37.92) 0.392
Religion, n (%) 0.249
Buddhists 47 (20.3) 184 (79.7) 231 (85.9)
Muslim 7 (20.6) 27 (79.4) 34 (12.6)
Other 1 (100) 0(0.0) 1(0.4)
N/A 1(33.3) 2 (66.7) 3(1.1)
Arrived at ER by, n (%) 0.002
Themself or relative 33 (23.7) 106 (76.3) 139 (51.7)
Referred from outpatient clinic 7(8.5) 75 (91.5) 82 (30.5)
EMS 16 (33.3) 32 (66.7) 48 (17.8)
Type of DM, n (%) < 0.001
Type 1 16 (53.3) 14 (46.7) 30 (11.2)
Type 2 40 (16.7) 199 (83.3) 239 (88.8)
Current treatment, n (%) < 0.001
Diet control 12 (21.1) 45 (78.9) 57(21.2)
Oral medication 6 (7) 80 (93) 86 (32.0)
Insulin injection 29 (32.6) 60 (67.4) 89 (33.1)
All of above 9 (24.3) 28 (75.7) 37 (13.8)
Follow up status, n (%) 0.527
Regular follow up 30 (22.4) 104 (77.6) 134 (49.8)
Lost to follow up 26 (19.3) 109 (80.7) 135 (50.2)
Disposition, n (%) < 0.001
Admit to ward 50 (40.3) 74 (59.7) 124 (46.1)
Admit to ICU 6 (85.7) 1(14.3) 7(2.6)
Discharge home 0 (0.0) 138 (100.0) 138 (51.3)
Table 2 Continuity variables of patients classified by diagnosis of DKA
Continuous variable DKA Non-DKA Leieh value
N = 56 N = 213 N = 269 P
Age, mean (SD), year 47.8 (15.5) 58.4 (15.2) 56.2 (15.8) < 0.001
Vital sign, median (IQR)
Body temperature, °C 37 (36.6,37.7) 36.9 (36.6,37.2) 36.9 (36.6,37.4) 0.195
Systolic blood pressure, mmHg 137.5 (122,157) 145 (126,169) 144.5 (124,167) 0.257
Diastolic blood pressure, mmHg 83 (68,92) 79 (70,95) 80 (70,94) 0.584
Respiratory rate, /min 24 (22,32) 22 (20,24) 22 (22,26) < 0.001
Pulse rate, /min 107 (97,116) 94 (81,109) 98.5 (84.8,114) < 0.001
O2 saturation, % 98 (97,99) 98 (96,99) 98 (96.8,99.0) 0.633
BMI’, median (IQR), kg/mz 21.6 (19.7,25.8) 23.7 (20.6,27.4) 23.1 (20.3,26.9) 0.050
Length of stay in ED”, median, minute 160 (120,220) 155 (120.0,207.5) 155 (120,210) 0.519

* BMI = body mass index
** ED = Emergency Department (Emergency room)
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We classified patients into two groups:
DKA and non-DKA. The mean age was
47.8-year-old (15.5%) and 58.4-year-old
(15.2%) respectively. They had a body
temperature of 37 °C (36.6,37.7) and 36.9 °C
(36.6,37.2); systolic BP was 138 mmHg (122,159)
and 145 mmHg (126,169). Diastolic BP was 83
(68,92) mmHg and 79 mmHg (70,95). Respiration

rates were 24/min (22,32) and 22/min (20,24).
The pulse rates were 107/min (97,116) and
94/min (81,109). O, saturation were 98% (97, 99)
and 98% (96,99). BMI were 21.6 kg/m*
(19.7,25.8) and 23.7 keg/m’ (20.6,27.4). The
length of stay in ED were 160 minutes (120,220)
and 155 minutes (120.0,207.5), respectively,
as shown in Table 2.

Table 3 Comorbid diseases of patients with high blood sugar

Grouping variable DKA Non-DKA Total -value
ping N = 56 N = 213 N = 269 P
Underlying disease, n (%) 28 (16.6) 141 (83.4) 169 (62.8) 0.026
Dyslipidemia 9(12.9) 61 (87.1) 70 (26.0) 0.056
Hypertension 15 (14.2) 91 (85.8) 106 (39.4) 0.030
Gastrointestinal disease 2 (10.0) 18 (90.0) 20 (7.4) 0.266
Renal disease 6 (15.0) 34 (85.0) 40 (14.9) 0.326
Cerebrovascular disease 5(22.7) 17 (77.3) 22 (8.2) 0.818
Cardiovascular disease 2 (10.0) 18 (90.0) 20 (7.4) 0.266
Cancer 1(11.1) 8 (88.9) 9 (3.3) 0.690
Hyperthyroidism 1(33.3) 2 (66.7) 3(1.1) 0.505
Other 1(5.6) 17 (94.4) 18 (6.7) 0.134
Infection/sepsis in same visit 8(25.0) 24 (75.0) 32(11.9) 0.535
Table 4 Laboratory result of hyperglycemic patients
Continuous variable DKA Non-DKA Total value
N = 56 N = 213 N = 269 P
Plasma glucose, mean (SD), mg/dL 548.5 (164.1) 446.8 (152.2) 468.2 (158.0) < 0.001
HbA1lc, mean (SD), mg/dL 11.7 (3.3) 10.9 (2.9) 11.0 (3.0) 0.152
Serum or urine ketone, n (%) < 0.001
Negative 5 (3.6) 134 (96.4) 139 (51.7)
Positive 50 (54.9) 41 (45.1) 91 (33.8)
No result 1(2.6) 38 (97.4) 39 (14.5)
Electrolyte, mean (SD), mmol/L
Sodium (Na) 130.2 (18.7) 132.0 (10.5) 131.6 (12.7) 0.277
Potassium (K) 5.2(0.9) 4.5 (0.7) 4.6 (0.8) < 0.001
Chloride (Cl) 95.7 (6.6) 96.9 (7.7) 96.7 (7.5) 0.078
Bicarbonate (CO2), median (IQR), mmol/L
From venous result 12 (7,17) 24 (21,26) 22 (18,25) < 0.001
From blood gas result 10.1 (6.3,15.1) 21.6 (19.0,24.9) 20 (15.4,24.0) < 0.001
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Table 4 (Con.)

Continuous variable DKA Non-DKA Total p-value
N = 56 N = 213 N = 269
pH, median (IQR) 7.3(7.1,7.3) 7.4 (7.4,7.5) 7.4 (7.3,7.4) < 0.001
BUN, median (IQR), mg/dL 24 (18,39) 17 (13,31) 19 (13,32) 0.001
Creatinine, median (IQR), mg/dL 1.0 (0.7,1.5) 0.9 (0.6,1.3) 0.9 (0.6,1.4) 0.390
Anion gap, median (IQR), mEg/L 31.2(26.1,34.1) 15.6 (12.4,18.5) 16.7 (13.0,22.6) < 0.001

Table 4 shows laboratory result of
both groups, the DKA and the non-DKA. The
mean plasma glucose level or DTX/POCT
glucose were 548.5 mg/dL (164.1) and 446.8
mg/dL (152.2). The mean HbAlc were 11.7
mg/dL (3.3) and 10.9 mg/dL (2.9). Positive
serum or urine ketone were 5 (54.9%) and 41
(45.1%). The mean sodium were 130.2 mmol/L
and 132 mmol/L. The mean potassium were
5.2 mmol/L and 4.5 mmol/L. The mean
venous bicarbonate were 12 mmol/L and 24
mmol/L. The median of blood pH were 7.3
and 7.4. The median of anion gap were 31.2
mEag/L and 15.6 mEg/L.

Discussion

This study showed the incidence of
DKA in the emergency room was 20.8%. It was
found to be quite hish compared with the
study of Anthanont P. et al.’ that showed the
incidence of DKA was 7.46% in the population
of Thammasat Hospital.

The characteristics of hyperglycemic
patients with DKA consisted of age, gender,
and type of diabetes. It is consistent with the
study of Anthanont P."® el al.that studied
incidence of hyperglycemic creisis in all
diabetic patients in 2006 - 2010, but our study

resulted with a mean age difference from the
study of Adit A et al."’, which is an international
study of the United States. Regarding DKA
admissions to the emergency room between
1993 and 2003, the study of Adit A et al., the
age range of most patients with DKA was
30-39-years-old, which was less than our study
and the study of Anthanont P. el al.”

Type 2 diabetes patients outnumbered
type 1 diabetes consistently with the adult
diabetes survey, which found that more than
90% of diabetes patients had type 2 diabetes”.
It was found that most of the type 1 diabetes
patients had DKA, while most of the type 2
diabetes did not have DKA. And in both groups,
there was no significant difference in BMI
(p = 0.050).

Most DKA patients are treated with
injected insulin. Patients who needed injected
insulin were all patients with type 1 diabetes
and type 2 diabetes who had HbAlc greater
than or equal to 10%, consistent with our
study that the mean HbAlc was 11% in all
diabetics and 11.7% in the DKA group and
even those in the non-DKA group (10.9%). It
may be concluded that hyperglycemia
patients in the emergency room, Hatyai

Hospital were poorly controlled.
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In addition, the study also found that
patients who were followed up by appointment
or who were lost to follow-up had no
significant difference for incidence of DKA.
However, for continued and effective
treatment, physicians may need to modify
their advice to patients of their knowledge of
the disease, treatment methods, and to verify
the understanding and accuracy of information
and treatments with the patients in order to
make patients realize the importance of
treatment and to be aware of complications
that can occur in diabetic patients. When
considering HbAlc in the DKA group was higher
than the non-DKA group, perhaps the patients
who came for follow-up had poor diet control
or used the wrong medication causing
complications of hyperglycemia.

One of the DKA patients did not
receive a ketone test. After reviewing medical
records, it was found that this patient had DTX
> 250 mg/dL; after blood gas testing, it was
found that metabolic acidosis met the criteria
for a diagnosis of DKA. Therefore, he was
admitted to the general medicine ward after
which there was an additional ketone test
later by an internist. This study presents the
incidence of diagnosed DKA in only the
emergency room, but not recorded data
during admission or follow-up. Therefore, the
patient’s ketone values were recorded as no
data or not being examined in the emergency
room.

Common co-morbidities in DKA were
hypertension, followed by dyslipidemia and

the infection or sepsis that occurred during
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visits. This is consistent with study of Anthanont

P.elal’

that found that sepsis is a factor for
DTK. But in other comorbid diseases, no other
studies indicated this. As for the laboratory
tests, results followed the ADA® diagnostic
criteria, and all patients diagnosed with DKA
were treated as inpatients.

In the study of Adit A et al."’, most of
the patients were inpatients, but some of the
patients were able to ¢o home and continue
outpatient treatment. Considering the cause,
maybe the patients came to the hospital early
since the symptoms were few and they could
feed themselves. Doctors could provide
treatment in the emergency room or
observation room, and then discharge the
patient home within 6-12 hours after the
treatment’. This is different from the
management in the emergency room of Hatyai
Hospital. which has limited space and no
observation room; therefore, they are unable
to continuously monitor and closely observe
the patient. This has made it necessary to
admit all patients diagnosed with DKA.

Most of the DKA patients came to the
emergency room by themselves (or brought
by their relatives), were delivered by Emergency
Medical Services (EMS), or were referred from
the outpatient department (OPD). The
incidence of DKA was significantly lower among
patients from OPD than among patients from
other channels. And 91.5% of the OPD patients
were non-DKA, while another 8.5% were
diagnosed with DKA, which is clinically
important and requires urgent treatment.

When considering the characteristics of early
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vital signs in patients with DKA, it was found
that their respiratory and pulse rates were
higher than those with non-DKA, and higher
than normal as well. This demonstrates
difficulty in screening patients who attend
outpatient or emergency rooms, causing
delays in diagnosis and treatment. On the
other hand, more than 91.5% of the patients
who were referred from the OPD with high
blood sugar problems were non-DKA causing
patients to waste time waiting unnecessarily
for fluid replacement or to miss an appointment
to see a specialist on that day.

However, the current study by
Anthanont P. el al.'® was to study the incidence
of hyperglycemia in all diabetic patients
conducted in Thailand between 2006 - 2010
in which they found a hyperglycemic crisis
which was 7.46% and had a DKA of 4.67%.
There had been no previous studies of
hyperglycemia incidence in emergency rooms
in Thailand. Therefore, we are interested in
further researching this study to provide
information on Thai patients with DKA in the
emergency room and as a basis for further

research.

Limitation

The first limitation was that this was
a retrospective study, so some data was
incomplete and grouping bias was possible.
Second, the sample size was small, which
caused a limit to the analysis of factors
affecting the occurrence of DKA in
hyperglycemia patients. Thirdly, information

about the symptoms that caused hyperglycemia

patients to come to the emergency room had
not been taken into consideration during the
data collection process. Fourth, Hatyai
Hospital was unable to test serum
B-hydroxybutyrate, but still used the test of
serum ketone, which is an old method;
therefore, there was a limitation in
interpretation. Fifth, the data was collected

from a single center.

Conclusion

The incidence of DKA in hyperglycemia
patients in the emergency room was less
common than simple hyperglycemia (non-
DKA) regardless of how services were received.
Nevertheless, this study was just the beginning.
More studies are needed to search for the
relevant factors, including cost-effectiveness,
workload of the medical team, etc., to

improve quality and safety service.
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Outcome of a frenotomy in infants with ankyloglossia on maternal LATCH score

Panuwat Wongwattana', Pannipa Wiriyaamornchai', Thanatcha Panyasin’, Apisara Phuawongphat?,
Chaladporn Punpongpipat’, Panachai Huntrakul’, Nontawath Boonleerawath®
'Department of Otolaryngology, Faculty of Medicine, Srinakharinwirot University
“Medical Degree Program, Faculty of Medicine, Srinakharinwirot University

Abstract

Ankyloglossia is a common problem in newborns which results in unsuccessful suckling
effort. The benefits of frenotomy in the postpartum period to solve suckling problems are still
controversial. Therefore, this study was conducted using the LATCH scoring system comparing
before and after surgery. The objective was to compare pre-and post-frenotomy LATCH scores
among infants with ankyloglossia. A cross-sectional study was performed at Department of
Otolaryngology, HRH Princess Maha Chakri Sirindhorn Medical Center between January 1, 2018
and December 31, 2020. The maternal and infant data were diagnosed with ankyloglossia, based
on Kotlow’s assessment, were classified and collected. Infants with moderate and more severe
ankyloglossia who underwent a frenotomy were included. Comparison LATCH scores before
and after surgery used Wilcoxon matched pairs signed ranks test. A total of 166 newborns
diagnosed with ankyloglossia were included in this study. There were 110 males (66.27%) with
an average age of 4.06+4.30 days. A comparison of pre-and postoperative LATCH scores showed
a postoperative median of seven (the interquartile range 7-8) significantly better than preoperative
ones with a median of six (the interquartile range 4-6) (p-value < 0.001). After surgery, 34 mothers
with LATCH scores over eight (20.48%) were found. The overall complications in the frenotomy
procedure, including any minor bleeding, which was only found in two cases (1.2%). There were
42 cases of mothers who were exclusively breastfeeding over a six-month period (25.30%). It
was found that the level of education of mothers at the secondary school level and above
affected the success of exclusive breastfeeding over a period of six months. In conclusion, a
frenotomy during the early postpartum period in infants with moderate to more severe
ankyloglossia with breastfeeding difficulties can improve breastfeeding and be evaluated with
a LATCH score.

Keywords: tongue tie, frenotomy, LATCH score, exclusive breastfeeding
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Knowledge, perceptions, and attitudes of patients regarding advance
directives at the end of life care at Maha Chakri Sirindhorn Medical Center
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Sutakorn Kanoptammakul', Supap Makruasi®, Nisa Makruasi’
'Faculty of Medicine, Srinakharinwirot University
*Ongkharak Hospital, Nakhon Nayok
*Department of Medicine, Faculty of Medicine, Srinakharinwirot University

Abstract

Despite the 2007 National Health Act on the right of terminally ill patients to decide
not to receive life-saving treatment, but the general public, including medical personnel, still
have incorrect perceptions. Therefore, the study of knowledge, understanding, and attitudes
towards forethought at the end of life will provide information, and be able to make plans to
decide when the end of life is coming. The purpose of this descriptive study was to determine
their level of knowledge, perceptions, and attitudes regarding advanced health care directives
or living wills for end-of-life care among patients and their relatives at HRH Princess Maha Chakri
Sirindhorn Medical Center (MSMC). The survey and descriptive study was conducted from May
to July 2021 by the random sampling of patients and their relatives who visited the outpatient
internal medicine department at HRH Princess Maha Chakri Sirindhorn Medical Center. The
questionnaires were categorized to baseline characteristics, knowledge, and attitudes to advanced
directions at end of life care. The data were analyzed as descriptive analyses and reported in
terms of percentage, mean, and median. The study sample consisted of 464 patients and their
relatives. The majority of the participants were female (64.01%) and an average age of 48. Most
of the patients were Buddhists (87.26%), 66.59% of the samples had knowledge and understood
the definition of the end of life and 76.08% understood palliative care. However, only 45.69%
knew about revising advanced health care directives and only 30.60% understood the format.
As for the attitudes, most of the samples thought that they did not know much about living
wills mean total score is 2.59 + 1.12, and interested to do the living will with a mean total score
of 3.01 + 1.17. Most of them were likely to encourage their friends or relatives with incurable
diseases to accept palliative care instead of full medication care, by a mean of 3.35 + 1.21.
Furthermore, most of them had high expectations of information and counselling about living
wills from health professionals with a mean total score of 3.89 + 1.0. Based on the results, the
research suggests that there should be promotions and campaigns to increase knowledge and
perception among the patients and relatives about decision-making and choosing a method in
terms of advanced health care directives. In addition, further research should study more factors,
such as education, occupation, religion, or beliefs that may affect decisions about the end of
life care.

Keywords: advanced health care directives, living will, palliative care
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Associated computed tomographic features and quantitative measurement
of ruptured hepatocellular carcinoma

Nattawut Jiraaram, Sitthipong Srisajjakul
Department of Radiology, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract

Ruptured hepatocellular carcinoma (HCC) is a life-threatening complication of liver
cancer. The Computed Tomographic (CT) features of ruptured HCC confirmed the diagnosis of
a peripherally located tumor with a contour bulge. The associated CT features and quantitative
measurement are poorly understood. The assessment of the associated features of ruptured
HCC may improve an accurate diagnosis, prognostic understanding, and treatment procedures.
The associated CT features and quantitative measurement of ruptured HCC were retrospectively
evaluated to improve accurate diagnosis and prognostic evaluation. The case group of 53
patients with ruptured HCC and the control group of 94 randomly selected HCC patients without
ruptured tumors was clinically reviewed. The maximal tumor dimension, area, volume, protrusion
length and height were greater in the rupture group, with the protrusion ratio and CT attenuation
significantly lower. Tumor protrusion, extrahepatic invasion, metastasis, abnormal vascularity,
ascites, necrosis and tumor thrombus were also significantly higher in the rupture group. Among
the parameters, the protrusion height showed the highest association. Multivariable analysis
determined that maximal tumor dimension and tumor protrusion were independently associated
with ruptured HCC. Tumor protrusion showed the best correlation. Maximal tumor dimension
at a cut-off value of 6.3 cm gave optimal sensitivity (88.7%) and specificity (73.4%). Maximal
tumor dimension and tumor protrusion were independently associated with ruptured HCC. The
maximal tumor dimension exceeded 6.3 cm and tumor protrusion height of more than 3 cm

were suggestive of imminent HCC rupture.
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Introduction

Hepatocellular carcinoma (HCC) is an
aggressive tumor and the most common type
of chronic liver disease and cirrhosis.' HCC is
the sixth most commonly diagnosed global
cancer, with highest incidences (>10 per
100,000/year) observed in China, Southeast
Asia including Thailand and sub-Saharan Africa.
HCC is the second most common cause of
cancer death in the world.” In Thailand, HCC
is the most common cancer in men and the
third most common in women.”

Ruptured HCC is a life-threatening
complication that occurs in 3-15% of patients
with HCC, with high mortality (25-75% in the
acute phase) and liver failure (12-42% in the
acute phase).””

Diagnosis of ruptured HCC is performed
by laboratory investigation (abdominal
paracentesis) or imaging (such as a computed
tomographic (CT) scan (most sensitive
imaging)). A CT scan suggests rupture of HCC
by a peripherally located tumor with a contour
bulge, discontinuity of the liver capsule,
hemoperitoneum, subcapsular hematoma,
active extravasation of contrast and enucleation
sign.®” However, the mechanism of HCC
rupture and quantitative characteristics of the

tumor are poorly understood.

Objectives

Assessing the associated features of
ruptured HCC could improve diagnosis,
prognostic evaluation, and treatment
procedures. This retrospective study examined

associated CT features and quantitative

measurement of ruptured HCC during a 3-year
period at a single center in Thailand. Results
may lead to better evaluation of ruptured HCC
diagnosis and prognostic evaluation in

asymptomatic patients.

Materials and methods

This retrospective case-control study
was performed during a 3-year period at a
single center in Thailand. The research
methodology was approved by the Ethics
Committee of the Faculty of Medicine, Siriraj
Hospital, Bangkok, Thailand.

Patient selection

All patients with a history of HCC were
retrospectively reviewed using data from the
Institutional Radiology Department reporting
system and Picture Archiving and
Communication System (PACS) between
January 2017 and May 2020.

HCC was diagnosed by typical
radiologic imaging examinations showing the
characteristic features.*’ Ruptured HCC was
diagnosed by identifying HCC with
hemoperitoneum, surrounding perihepatic
hematoma, active extravasation of contrast
materials, tumor protrusion from the hepatic
surface, focal discontinuity of the hepatic
surface or an enucleating sign.”"°

Patients with uncertain diagnosis and
those with missing clinical data or incomplete
phase of CT study (noncontrast, late arterial
and portovenous phases) were excluded.

Selected patients were divided into

two groups as with and without ruptured HCC.
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The case group comprised 53 patients with
clinical/radiographic evidence of ruptured
HCC, while the control group consisted of 94
HCC patients without previous treatment of
interesting lesions (such as TACE, RFA or
chemotherapy) or clinical/radiographic
evidence of ruptured HCC with at least a
4-month follow-up. Patients were randomly
selected from eligible lists.

Clinical information, demographics
and radiologic findings of all 147 patients were

successfully reviewed.

Preprocedure CT

Diagnostic CT scans were conducted
in the hospital (120 kVp; 300 mA; section
thickness, 1.25 mm; pitch, 1.735:1) on a
64-slice CT scanner (GE Light speed VCT), (GE
Discovery) and a 256-MDCT (GE revolution CT).
Patients received IV contrast medium 2 mU/ke.
of body weight with injection rate of 3 ml/second.

Data collection

Demographic data (age and sex),
previous treatment and duration of treatment
were recorded.

Radiologic findings were reviewed by
an in-training diagnostic radiology resident for
features, characteristics and quantitative
measurements as (a) site of tumor (right, left
or both lobes), (b) (largest or ruptured) tumor
dimension in three planes (anteroposterior
(AP), width (W), height (H)), (c) presence of
protrusion of the tumor, length and height of
protruded margins of the tumor, maximal

protrusion plane, (d) presence of extrahepatic

J Med Health Sci Vol.29 No.3 December 2022

invasion (associated thickening of the contiguous
diaphragm or abdominal wall), (e) presence of
ascites, (f) cirrhosis, (g) extrahepatic metastasis,
(h) intratumoral abnormal vascularity (such as
pseudoaneurysm), (i) intratumoral necrosis
area, (j) tumor thrombus in the hepatic vein
(HV) or other vessels and (k) tumor CT
attenuation in the arterial and portovenous
phases. Equivocal or uncertain findings were
reviewed and discussed to obtain a consensus
among senior abdominal radiology staff.

Tumor area and volume were
calculated by the formulas: 9/4xAPxW and
4/3xIXAPXWxH.""** Tumor CT attenuation in
arterial to portovenous phase ratio and
protrusion length to height ratio were also
calculated.

Tumor protrusion was determined
from a CT image slide of maximal tumor
dimension on each plane (axial, coronal and
sagittal). Length and height of protruded tumor
margins were measured along the protruded
segment (Figure 1A). When the tumor protruded
along more than one surface, the length and
height of protrusion were obtained by adding
the value of each protrusion (Figure 1B). Maximal
value among the three planes was selected
to represent length and height of tumor
protrusion.

An example of the tumor measurements

was demonstrated in Figure 2.

Statistical analysis
Data were prepared and analyzed
using PASW Statistics 18.0 (SPSS Inc., Chicago

IL USA). Continuous data were reported as
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mean and standard deviation or median as
minimal and maximal where appropriate and
compared using the Student t test or the
Mann-Whitney U test. Discontinuous data were
reported as percentage and compared using
the Chi-squared test. Multivariate analyses
were performed using binary logistic regression.
Differences were considered significant at a
p-value of 0.05. Receiver operating characteristic

L1

&

2l

(ROQ) analysis was used to determine the area
under the curve (AUC) to assess the diagnostic
accuracy of maximal tumor dimension, tumor
area, tumor volume, tumor protrusion length,
height and ratio in the prediction of ruptured
HCC. Diagnostic accuracy of optimal cutoff
values for ROC analysis was ensured by

maximizing sensitivity and specificity.

coronal
O @
sagittal
A
Figure 1:

A - Dimension and protrusion measurement method based on slide of maximal tumor dimension
in each plane. Maximal values from L1, L2, L3 and h1, h2, h3 were selected as representative.
B - Protrusion measurement method. If the tumor protruded along more than one surface, the
length and height of protrusion were obtained by adding the value of each protrusion (adapted
from Kanematsu et al.)."
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Figure 2: An 81-year-old woman with a history of abnormal AFP level and first diagnosed HCC
without clinical or radiographic evidence of ruptured tumor

A, B - CT images showing a heterogeneously enhanced mass with internal necrotic portion at
left lobe, measuring 7.5x5.1x5.4 cm.

Figure 3: C, D - Protrusion quantitative measurement was performed on axial and sagittal planes
at image slide of maximal tumor diameter (no demonstrated tumor protrusion on the sagittal
plane). On the axial plane (image C), the tumor protruded along more than one surface. Length
(L) and height (H) of protrusion were obtained by adding the value of each protrusion
(L=6.37+5.10 = 11.47 cm, H = 1.05+0.59 = 1.64 cm). On the coronal plane (image D), the length
and height of protrusion were 9.91 cm and 1.31 cm, respectively. Maximal protrusion
measurements among all planes as 11.47 cm and 1.64 cm for length and height of protrusion,
respectively were selected as representative.

Figure 4: E, F - CT attenuation measurement in both arterial and portovenous phases

J Med Health Sci Vol.29 No.3 December 2022
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Results

The rupture group and non-rupture
group consisted of 40 men, 13 women and
71 men, 23 women, respectively. Mean ages
of the rupture group and non-rupture group
were 60.51 £12.904 and 63.22 +10.610 years.
Previous treatment was found in the rupture
group at 22.6% and in the non-rupture group
at 5.3%. Frequency of tumor location in both

rupture and non-rupture groups was right lobe,

Table 1 Demographic Data of All Patients

then left lobe and both lobes. Maximal tumor
protrusion plane in the rupture group was coronal
(43.5%) followed by sagittal (43.5%), with axial
(13.0%). In the non-rupture group, mMmaximal
tumor protrusion plane was coronal (53.3%)
followed by sagittal (30.0%) and axial (16.7%).
Most patients in the non-rupture group (91.5%)
were treated with various modalities including
RFA, TACE and surgical resection with median
treatment duration 43.5 days.

Total Ruptured vs non-ruptured HCC
p-value
(n=147) Rupture (n=53) Non-rupture (n=94)
Sex 0.993
Male 111 (75.5%) 40 (75.5%) 71 (75.5%)
Female 36 (24.5%) 13 (24.5%) 23 (24.5%)
Age (year) 62.24 + 11.520 60.51 + 12.904 63.22 + 10.610 0.171
Previous treatment 17 (11.6%) 12 (22.6%) 5 (5.3%) 0.002
Location 0.001
Right lobe 105 (71.4%) 31 (58.5%) 74 (78.7%)
Left lobe 33 (22.4%) 14 (26.4%) 19 (20.2%)
Both lobe 9 (6.1%) 8 (15.1%) 1 (1.1%)
Maximal protrusion plane 0.496
Axial 11 (14.5%) 6 (13.0%) 5(16.7%)
Coronal 36 (47.4%) 20 (43.5%) 16 (53.3%)
Sagittal 29 (38.2%) 20 (43.5%) 9 (30.0%)

Duration to treatment (day) -

= 43.50 (2,668)

Values presented as frequency (%), mean + SD and median (minimum, maximum). p-value corresponds to
Independent’s t test (Continuous data) and Chi square test (Categorical data)

CT measurements in both rupture and
non-rupture groups are compared in Table 2.
Maximal tumor dimension, tumor area, tumor
volume, protrusion length and height ratio
were significantly greater (p<0.05) in the
rupture group. Protrusion length, height and
length: height ratio and protrusion height were

the most associated at p<0.001. CT attenuation

in both arterial and portovenous phases of
the rupture group were significantly lower than
for the non-rupture group.

Protrusion frequency of the tumor,
extrahepatic invasion, metastasis, abnormal
vascularity, ascites, necrosis and tumor
thrombus in the hepatic vein and other vessels

were also significantly higher in the rupture
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group than in the non-rupture group. Cirrhosis
was not significantly correlated with occurrence
of rupture (Table 2).

Multivariable analysis, using binary
logistic regression, indicated association of the
CT features with rupture. The two independent
variables as maximal tumor dimension and
tumor protrusion correlated best with
ruptured HCC (p<0.001).

The ROC analysis for maximal tumor
dimension, tumor area, tumor volume, protrusion
length, height and ratio yielded AUCs of 0.870
(95% Cl: 0.815-0.926; p<0.001), 0.863 (95% Cl:
0.806-0.919; p<0.001), 0.867 (95% CI: 0.811-0.923;
p<0.001), 0.722 (95% Cl: 0.602-0.843; p<0.001),
0.751(95% Cl: 0.631-0.871; p<0.001) and 0.691
(95% Cl: 0.566-0.817; p 0.005), respectively
(Table 3).

Cutoff values for each quantitative

measurement were selected from the ROC

Table 2 Associated CT features of Ruptured HCC

analysis that yielded maximal sensitivity and
specificity. Different diagnostic accuracies of
each measurement with selected cutoff
values are shown in Table 3. Tumor volume
at cutoff value 800 cm’ gave optimal sensitivity
and specificity to predict ruptured HCC. Among
the significant two independent variables,
maximal tumor dimension at cutoff value 6.3
cm gave optimal sensitivity and specificity to
predict ruptured HCC (AUC 0.870, 95% Cl
0.815-0.926, sensitivity 88.7%, specificity
73.4%). Protrusion height at cutoff value 3 cm
also showed good sensitivity and specificity
with AUC 0.751, 95% Cl 0.631-0.871, sensitivity
78.3%, specificity 63.3% but inferior to
maximal tumor dimension.

However, the distribution of values
between rupture and non-rupture groups still

showed overlaps (Figure 3).

Univariate analysis*

Multivariate analysis**

Rupture Non-rupture p-value OR (95% ClI) p-value
Maximal dimension (cm)  11.78 (3.69, 33.56) 3.37(1.00, 20.12)  <0.001 1.227 (1.048-1.435) 0.011
Area (cm?) 70.69 (8, 286) 5.92 (1, 170) <0.001
Volume (cm?) 3,859.04 (126, 51,119)  95.29 (3, 18225) <0.001 1.804 (0.373-8.732) 0.463
Protrusion 46 (86.8%) 29 (30.9%) <0.001  7.630 (2.235-26.049)  0.001
Length (cm) 17.22 (5.39, 79.00) 9.46 (1.43, 32.26) 0.001
Height (cm) 5.12 (1.23, 24.20) 2.12(0.36, 12.00)  <0.001
Length: height ratio 3.49 (2.13, 8.25) 4.54 (2.39, 12.22)  0.005
CT attenuation
Arterial (HU) 86.23+£29.46 99.38+30.61 0.013 0.992 (0.97-1.013) 0.474
Portovenous (HU) 82.07+£21.12 93.97+22.02 0.002 0.981 (0.953-1.011) 0.208
Arterial: portovenous 1.08+0.47 1.03+0.30 0.395

ratio
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Table 2 (Con.)

Univariate analysis* Multivariate analysis**

Rupture Non-rupture  p-value OR (95% ClI) p-value
Cirrhosis 39 (73.6%) 62 (66%) 0.338
Extrahepatic 4 (7.5%) 1(1.1%) 0.037
extension
Metastasis 14 (26.4%) 1(1.1%) <0.001
Abnormal vascularity 28 (52.8%) 12 (12.8%) <0.001  1.565(0.495-4.949)  0.446
Ascites 50 (94.3%) 10 (10.6%) <0.001
Necrosis 53 (100%) 56 (59.6%) <0.001
Thrombus in hepatic 18 (34%) 9 (9.6%) <0.001  0.397 (0.093-1.702)  0.214
vein
Thrombus in other 30 (56.6%) 13 (13.8%) <0.001 1.582 (0.462-5.420) 0.466
vessels

*Values presented as frequency (%), mean + SD and median (minimum, maximum). P-value corresponds to
Independent’s t test (Continuous data) and Chi square test (Categorical data)

**\Jalues presented as Odds ratio (OR) and 95% Confident Interval (Cl.). P-value corresponds to Logistic regression
analysis

Table 3 ROC curve analysis, cutoff level and diagnostic accuracy of associated CT features of
ruptured HCC

Parameter AUC (95% CI) Sensitivity Specificity

Max dimension (cm) 0.870 (0.815-0.926)

cutoff value = 6.3 88.7% 73.4%
Area (cm?) 0.863 (0.806-0.919)

cutoff value = 24 86.8% 74.5%
Volume (cm?) 0.867 (0.811-0.923)

cutoff value = 800 86.8% 75.5%
Protrusion length 0.722 (0.602-0.843)

cutoff value = 10 84.8% 53.3%
Protrusion height 0.751 (0.631-0.871)

cutoff value = 3 78.3% 63.3%
Protrusion LH ratio 0.691 (0.566-0.817)

cutoff value = 3.8 32.6% 36.7%
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Figure 5: Distribution of CT measurements for groups with and without rupture of hepatocellular

carcinoma.

A: Maximal tumor diameter on CT scans

B: Maximal protrusion height of tumor on CT scans

Discussion

Rapid tumor growth was hypothesized
as an indication of immanent HCC rupture.*"
In a previous study, tumor size was found
to be a significant risk factor of ruptured HCC,"
and tumor size greater than 5-7 cm predicted
imminent HCC rupture.’™™ Our results also
showed significantly higher tumor dimension
in the ruptured HCC group and maximal tumor
dimension, with a cutoff value of 6.3 cm, giving
optimal sensitivity and specificity for ruptured
HCC prediction.

Univariable analysis showed that
tumor area and tumor volume were also
significantly higher in the rupture group.
However, no significant differences between
these factors were determined by multivariable
analysis because tumor area and volume were

dependent factors of tumor dimension.

J Med Health Sci Vol.29 No.3 December 2022

The protruding contour of the tumor
is a well-known method for diagnosis of HCC
rupture.”” Some studies observed that the
protruding contour value was significantly
associated with HCC rupture."""™" Similar to
our results, significantly higher protrusion
measurement parameters were seen in the
rupture group. Protrusion height showed the
greatest association with HCC rupture among
all protrusion parameters. For slightly
protruded tumor contours, high protrusion
length occurred due to the large area of the
slightly protruded tumor. Therefore, protrusion
length had less association with ruptured HCC
and was not a good indicator for tumor
contour bulging.

Few studies have investigated
protrusion quantitative measurement. Our

study showed that protrusion height at cutoff
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value of 3 cm gave good sensitivity and
specificity for ruptured HCC prediction but was
inferior to maximal tumor dimension.

All tumors in the rupture group
presented a necrotic area with significant
association. This finding was consistent with
spontaneous rupture hypotheses of rapid
tumor growth and necrosis.**" Lower CT
attenuation was found in both arterial and
portovenous phases in the rupture group,
possibly resulting from a hypodense necrotic
area in large or rapid growth tumors, while the
non-significant difference in multivariable
analysis of CT attenuation was due to tumor
dimension dependency.

Extrahepatic extension, metastasis
and ascites were also significantly associated
with the rupture group. These results were
inconsistent with Kanematsu et al."', possibly
due to the early stage of HCC detection in
current clinical practice, resulting in lower
frequency of ascites, extrahepatic extension
and metastasis in our control group.

Tumor thrombus venous vessels and
abnormal vascularity (intratumoral
pseudoaneurysm) were significantly associated
with the rupture group. These findings were
explained by increased intratumor pressure,
with occlusion of hepatic veins by tumor
thrombi or invasion causing spontaneous
ruptured HCC**" and tumoral necangiogenesis
as a marker of aggressive tumor growth.'
However, these factors showed no significant
association in multivariable analysis due to

tumor size dependency."®

There were some research limitations.
This retrospective study was conducted at a
single center in Thailand. Numbers of the case
group that underwent a recent CT study
before the rupture event were limited for
direct evaluation of the CT predictor of a
subsequent rupture event. Significant
differences, with good sensitivity and specificity,
were shown in maximal tumor diameter and
protrusion height but distribution of values
between the rupture and non-rupture groups

gave significant overlaps.

Conclusions

Maximal tumor dimension and tumor
protrusion were independently associated
with HCC rupture. Maximal tumor dimension
at a cutoff value of 6.3 cm gave optimal
sensitivity and specificity with AUC 0.870, 95% Cl
0.815-0.926, sensitivity 88.7%, specificity
73.4%. Among all protrusion parameters,
protrusion height gave optimal association
with ruptured HCC. Maximal tumor dimension
at more than 6.3 cm and tumor protrusion
height of more than 3 cm were suggestive CT
findings of ruptured HCC. When high associated
ruptured HCC CT findings are observed in
asymptomatic patients, early preventative

therapeutic intervention may be considered.
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The role of dietary approaches to stop hypertension (DASH Diet) on patients
with high blood pressure

Sunitra Chaipai, Panrapee lamtaweejaroen, Phakpoom Kooprasertying, Yotsinee Huadong
School of Culinary Arts, Suan Dusit University

Abstract

At the present, the incidence of hypertension is increasing rapidly and continuously.
This can be treated by several processes including the adjustment of dietary intake behavior.
The Dietary Approaches to Stop Hypertension (DASH diet) has a potential to prevent and control
hypertension by consumption of foods rich in potassium, calcium, and magnesium, such as
those that prevent endothelia dysfunction and promote endothelial or smooth muscle relaxation.
The DASH diet recommends high consumption of vegetables and fruits, lean meat, low-fat dairy
products, whole grains, and nuts. Furthermore, the reduction of sodium intake from seasoning,
processed and fermented foods, but should also be concerned with non-salty sodium, which
contains food products such as sodium nitrite, sodium benzoate, and sodium bicarbonate. The
following DASH diet guidelines and consumption of behavior adaptation could reduce the
number of hypertension patients and reduce the risk of complications from hypertension as

well.
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Time to assess the daily living activities of stroke patients

Watcharasak Phongprapai, Non Sowanna, Thanin Chattrapiban
Department of Family Medicine, Faculty of Medicine, Naresuan University

Abstract

Post-stroke patients have different recovery times. Previous studies have shown that
the assessment of recovery time in post-stroke patients regarding activities of daily living (ADL)
ranged from one week to over one year. However, the most common time was three to six
months, respectively. The pattern of daily activity among post-stroke patients indicated that
the optimal recovery time is within the first 13 weeks, and then 13 to 20 weeks afterwards,
when the speed of ADL recovery decreased and became stable. In addition, the severity of a
stroke influenced the recovery time for each patient. According to the current guidelines for
assessing the daily activities of post-stroke patients, it suggested that ADL should be assessed
within the first 48 hours after the stroke incident and may assess every week within the first
month. The ADL also suggested that assessment should be conducted again in the third and
sixth month after discharge, respectively. Therefore, the ADL assessment should begin within
48 hours after stroke incident, and it should be performed again at least three times to assess
the changes. The severity of strokes should be considered when assessing ADL. Whenever the
recovery in the activity of daily living in post-stroke patients is stable, assessing ADL is still

important and should be performed at least twice afterwards.
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Soft tissue sarcomas

Sumitra Chanpeng
Surgery Division, Chaiyaphum Hospital Medical Education Center

Abstract

Soft tissue sarcomas (STS) are a group of rare tumors that arise from mesenchymal
tissues. Although the etiology is unknown, there are risk factors that increase the risk of STS,
such as chemical substances, pesticides, herbicides, and radiation therapies. STS is classified by
the WHO into more than 50 histological subtypes and they typically appear as an asymptomatic
mass. They can occur anywhere in the body, particularly the arm, leg, trunk, retroperitoneum,
head and neck. Diagnosis is made by biopsy for pathological examination. The recommended
method is to perform a core needle biopsy along with radiologic imaging, e.g., CT, MRI, or PET
scan to assess the size of the tumor, the stage of the disease, and the ability to determine the
exact location of the biopsy. The American Joint Committee on Cancer (AJCC) staging system
for soft tissue sarcomas is based on histologic grade, tumor size and depth, and the presence
of nodal or distant metastases. The treatment goals are to achieve long-term survival, local
disease control, and to preserve the function of and the quality of life. Wide local resections
are still the primary treatment. Adjuvant radiation therapy is for prevention of local recurrence,
whereas radiation therapy prior to resection is to reduce the tumor size. The purpose of
chemotherapy is systemic control; therapeutic, adjuvant, and palliative. However, there is still
controversy over survival, therefore, chemotherapy is considered on a case-by-case basis.
Currently, studies of the molecular characteristics of these tumors have led to the invention
of targeted therapy. Most studies are still in clinical trial phases I and II, but they are likely to
be incorporated into standard treatment strategies in the future.
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tumor of soft parts NOS
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4. Malignant flemanduilusn s
anannilodetnafes uazannsouningzgly
Hafenrduferay 20-100 Tasduegiuriauas
FEAUANNTULITIVDIRANITINEN

LAUAINTULTILALITEZVDINIFY (Grading
and Staging)

Grading UBNTaTEAUAMUTULIIVRILIA
wazlomansunsnszarevesusssludefonzdu
Fodudaven wernsailse lnedmiussuu
FNCLCC (Federation Nationale des Center de
Lutte Contre le Cancer) WA15W19MNANWUY
aneTInen 3 aeg1eAe tumor differentiation,
91U mitotic count Wag U tumor necrosis'™

v

v a
PNU
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A15199 2 UAAY score LTDUWUITEAUAIINTULTIVBILTALAL TEUYDITLAUAINTULTS

Tumor differentiation Mitotic count Tumor necrosis
(n/10 high-power fields)
Score 1 : sarcoma closely resembling normal Score 1:n <10 Score 0 : Absent

adult mesenchymal tissue (well)

Score 2 : sarcoma for which histological typing is Score 2 : 10-19 Score 1 : <50%
certain (moderate)

Score 3 : embryonal and undifferentiated Score 3:n 220 Score 2 : 250%
sarcomas (poor)

Histologic grade; GX: Grade cannot be assessed, G3: Total score of 6, 7 or 8 G1: Total score of 2 or 3,
G2: Total score of 4 or 5,

'izszﬁuaqmﬁqLﬁfal,?iaﬁiau%uasﬁwﬁm (Regional lymph node (N)) kazn1TuNINTEIe
Yp39ang BInen sefuAusuLsweslsn war  1USeteasdu (Distant metastasis (M) sxuUudi
Toyanendiin Asvuiafeau (Primary tumor (T)  Heaildeia AJCC*(The American Joint Committee
nsunsnszarelufeseutindeddndidss  on Cancer) atuiiuvindedt 8

A15197 3 SzezvesuziSallaidagauuSiaad (trunk) WazseneA (extremity)

Stage  Primary tumor (T)  Regional lymph node (N) Distant metastasis (M) Histologic grade (G)

IA T1 NO MO G1, GX
1B T2,73, T4 NO MO G1, GX
Il T1 NO MO G2, G3
1A T2 NO MO G2, G3
1B T3, T4 NO MO G2, G3
Y Any T N1 MO Any G

Any T Any N M1 Any G

o g X A a o A | o
M990 4 ITYTVDNNSLWLUBLYDDBUUINIUVIAUYDYTBINDI

Stage  Primary tumor (T)  Regional lymph node (N) Distant metastasis (M) Histologic grade (G)

IA T1 NO MO G1, GX
1B T2, T3, T4 NO MO G1, GX
Il T1 NO MO G2, G3
1A T2 NO MO G2, G3
1B T3, T4 NO MO G2, G3

Any T N1 MO Any G
Y Any T Any N M1 Any G
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A13197 5 G810U999UIANBUUTIUEIFT FUA Lasndudoyyediad (trunk, extremity and

retroperitoneum)
T Category T Criteria
X Primary tumor cannot be assessed
TO No evidence of primary tumor
T1 Tumor 5 cm or less in greater dimension
T2 Tumor more than 5 cm and < 10 cm in greater dimension
T3 Tumor more than 10 cm and < 15 cm in greater dimension
Ta Tumor more than 15 cm in greater dimension

A15199 6 NYIUVRIVUINNBUUILIUATYELALAB (head and neck)

T Category T Criteria

TX Primary tumor cannot be assessed

T1 Tumor < 2 cm

T2 Tumor >2 cm to <4 cm

T3 Tumor > 4 cm

T4 Tumor with invasion of adjoining structures

Tda Tumor with orbital invasion, skull base/dural invasion, invasion of central compartment
viscera, involvement of facial skeleton or involvement of pterygoid muscles

Tab Tumor with brain parenchymal invasion, carotid artery encasement, prevertebral muscle

invasion or central nervous system involvement via perineural spread

A19199 7 deuvesruinneuveseiuazlutesisdiazdeten (Abdomen and thoracic visceral organs)

T Category T Criteria
TX Primary tumor cannot be assessed
T1 Organ confined
T2 Tumor extension into tissue beyond organ
T2a Invades serosa or visceral peritoneum
T2b Extension beyond serosa (mesentery)
T3 Invades another organ
T4 Multifocal involvement
Tda Multifocal (2 sites)
Tdb Multifocal (3-5 sites)
Tdc Multifocal (> 5 sites)
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M15199 8 NenuNIsunsnszanelUdmautaaslndLAe

N Category N Criteria
NO No regional lymph node metastasis or unknown lymph node status
N1 Regional lymph node metastasis

= a ' Y 2
N1919N 9 uammmwmszm&ﬂ,ﬂmmmzau

M Category M Criteria
MO No distant metastasis
M1 Distant metastasis

N15AN®IYY Ramanathan lazAng'’
NUTIVUIAVBIN DURALTEAUAIUTULTING
amgSInenduthhdvddyiitinaienisweinsal
va9lsA lagdnsinissendinlu 5 U (5 year
survival) avamaadievuiadeulniu Tngvunsves
NOULDYNIT 5 LWURALLAT 819 5-10 LOURIAT
LazUINAIT 15 LWURALLAT NUSATINITTONTIN
Tu 5 ¥ egfifesay 84, 71 uaz 54 muddiu
LW UAYINUTZAUAMUTULTINIRANEITINGT
%19 low, intermediate Lag high grade WUDH3
n550aT39 U 5 U winiudaway 84, 71 way 54
Ay @aunsunsnszangldeniundes
nuladesninsesay 5 unniniduvia
rhabdomyosarcoma, epitheloid sarcoma,
synovial sarcoma, angiosarcoma, clear cell
sarcoma Wag malignant fibrous histiocytoma
Tonmanisunsnszasaziiisiudosas 10-20
e?iqwmﬁmiLLW'ﬁ'ﬂiszﬂUé‘J’wiamﬁnmﬁawzgﬂ%’m
ogluszozii 4

A133NEN

Whimnglunsinwuzdaiedeseu fo
WieliEtheTTiniiBusn aslenanisunsnszane
Yoeuzs Snwminiinsvieuyete Yoy
swdsdiaunndindia laonisinuniideluil

1. nsWdn dedunisinwnanves
unidaieifeseu Tnevdnnisddy Ao neneny
dnfouuzssoonliunlaedsditodeundviot
e SN FReUInivhmsaTetuilesen
Fhendoaslomanianduidus ﬁaﬁ;ﬁ’uﬁuauﬁmﬁla
Y9IN3HIGA (resection marein) Fadusuenis
Tonmavasnsnduidusn gnimdu 3 ndulae
International Union Against Cancer (UICC) (58
5%UU R-classification'® f®

« Rx; presence of residual tumor can’t
be dissected

« RO; No residual microscopic disease

+ R1; Microscopic residual tumor

« R2; Gross residual disease

wenand fefimsusBnseuuie Enneking
system® wuadu 4 ngu leiun

- Intralesional: Wunsehdmrunansiou
iidsliseslsamdeagnaenisidn Tonandu
Jugdesar 100

- Marginal: iunsensinenu pseudocapsule
YeafouUNSs (reactive zone) Tonandutlus
$ovaz 60-80 LHEIINAIANIINTZANEVBIUEISS
Woadodethades
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- Wide (en bloo): Wunssdnlagien
Aouesonianun LavveuLHar1aInseslsa
Wunsundelu compartment et lennandu
Hugheh feussanadosas 30 Sunensaliinnis
useelsaly compartment Weanuls

- Radical: {unsidalaetousenls
MamuasaNTe compartment duitegdnaidng
fftouse Tomanduidud esiian uwiilonma
WnAuAaUNG (morbidity) wievinlisensa
Tgmslailel (useless limb) Mendsnisudinlags

Radical

JUN 1 M3rdans Enneking system (nmidsenaulaginug)

MsrsPTidmTanuwesL Sivouves
%ut,ﬁa (microscopic positive margin) vl
Shmsnauihugh uavanszernansUasnanlse
(disease free survival) 9NNISANMILUUTDUNAT
(retrospective) WudwﬁﬂwﬁﬁqmmwuL%aa‘uzﬁq
Fwovvastuiie femandudugiunnnii 2 wih
Sewsuruitheiinsislinuwaduzdsiivouves
%m‘fila (microscopic negative margin) JEEIY
Youaz 28 uavievas 15 MuadU uenant wuh
dnsn1ssentinlaesiulu 5 U (overall 5 years
survivaL)Tuﬁﬂ’;aﬁmmﬂmm%aémLéaﬁ*‘uawm
Juidodiganiuiladeutuiineidmmanuigad
uyiSsiiveuretuiiie Aofouas 83 uay 75°

nstdudRLTuRoinsERe T
flugi5e (amputation) 1Huwnsgiunsinm
(standard treatment) qunszIsy 1982 National
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cancer institute 1957891UNISANWILUY

' \SguLigunis

prospective randomized tria
NdpLuuRT oS ituride Aunisidauuy
#92U83872 (limb sparing surgery) TIuAUNTAY
SeEnaINISHIAR nuINsTeEIan1sUasnanlsa
Tu 5 U (5 years disease free survival) W 2 ﬂaq'u
TilumnsnsiufoZesay 78 wag 71 AUy Saum
Tennanisnauid usg'lsuaqmq'm'ﬁfmwuamu
TrINAUNIRNESEINSHIAnAD Sovag 15
wihu? fedu nsrdiauuanueYezswiu
msanesavdamsidindadufivensulutiogiy
Wwdhsdnwnsviwihiivesetons aslenatin
ANURAUNAYEITE19A vilinuA T InvegUay
w¥sidnRtu fafu TagunsdniieTozid
wniSsazvilunsdlitsonsdldnislalgudamindu
Tngluvoutuiiovosmsindndoindatousen
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Tl vouveaionuinniniovinfy 2
wuRunsTuluTasiime uilutiagtunisig
ananlaiites close margin it Litedesnun
Asufiveseterr wazanlentainainy
RAUNATD35819A ANTAAAIINTDY close margin®
Ao v0Ur0ITWioaINnIsHAFRRTeendn 1
wuRlLAs9nAaU ndnduilenunssuiunis
wrtheedunaund Faunmdezfinnsanaieded
oy wimnlunsdiidwsanuwaduzisefiveu
Y33ULHe (R1 resection) unndazfiansannisn
1 (re-resection) wnawnsaviild Tnedniads
HAANGYBINITHIFNTINAIBLELD N5ANYI cohort
study TuﬁﬂwmL%Mifalﬁaéauﬁ'}mu 666 367
fafluzismasndeegndenisiidauazlasunis
21939AnnT1e wuhnguilldsunsindadniisns,
msnduilugily 5 Ywiiudesas 85 Funnn
nauilalldsunseidingogsitoddmeadi
fefosay 78 agudinnidaiinslinuivad

'
a

g A 2 X = o Ao o A o
mwwmau%m%umamLﬂuaﬂmmmqum

2. Msaneded Jagdugnihanldidunis
$nwiaal (adjuvant modality) fid1Aaylunisan
Sasnanduidutuaniumnnsgiunisinw
uzifailaifoson ToyaINN15ANY randomized
control trial WngLUSeutigun1sHIARTENINeNTS
WAL UUanUeIIrag1afgILagNSHAART I
funisanesed Tnevaeanguldyuenaiivadn
Willauiu ¥aINFARINN1TINE NUINGUHFR
fsmifunisneSedldffaondudud uflundu
lsllazunmsnesdiiihondudus o e A
BMTIANUAUMEIVDINTINY (local failure rate)
ogfifevay 22”° NCON guideline wugihlviing
ae¥edlufteusSaiedoseudil close margin
viofmnmanuadunfiiivouvestuiile way
Tungal high risk Bsuszneusne fthefiengunnniy
50 Tiuluastithossosd 3
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d1un1sAneNUTs UL UTENIN9NIS
a1w59@nau (preoperative radiotherapy) Wa
NadHIAn (postoperative radiotherapy) Wu1
JolaUsuuraanisanesd@nounisn
1. Binamess@nilasnutosnd deswn

2728 &

A

LiifpansounquuTIneIsa

2. feugsmdansnesdoiivundnag
waziwadUSHIal pseudocapsule fle Fufislona
AMUALSIVRINTEHAR

3. anlaniain seeding VUZHIAR

uwiteudeiiddude Waleniansiina1oe
Lmsﬂ%’aumammaqaﬁu LU LAY, WAL,
seroma Judu®? LaveralinaseneSunng
nludanaveuatuiiiovesnisingn (sursical
margin) g1nTU fati NCON guideline gzl
TaneSsdnounisingn 3-6 dUavi Liieanne
uwnsndeuTeINe wazvnnuuiulUzEssens
\Ain late fibrosis 1A @udaidevesn1saesadnag
Hdne1avlAAnAMEUNINgaunenas (late
complications) ¢ 1 soft tissue necrosis, bone
fracture, osteonecrosis, edema ag fibrosis™
AR Uiinaesadilindamidaannniy
FlleMainn1IzunsNgounevasgndy’ wun
yos¥vaiuuzilildnowingn fie 50 Gy S1uau
25 fractions dhuruInvas¥ailivduniniueg
iU tumor grade LAZYOULATULL B VB INTHFA
uadruluglduszunm 60-70 Gy 971U 25
fractions

mMIesEmesdseeglna (brachytherapy)
Fanstaanaiu (catheter) Tusgrneindnmean
sovlsadmineuszanu 1 wudiues lnesealsa
Whnunefe seuying 2 wudlies wile tumor
bed uay 1.5-2 wuins seudeu antusld
a3 radioactive W Iridium-192 TuSuil 4-7 nds
msrdimLiielians radioactive dufais tumor
bed lnonse laliussanu 4-6 T TwuSuased
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42-45 Gy finsAnwdssuiisunisliiiaz Ll
$edszoglndiasy (adjuvant brachytherapy)
NSRINNITHIARBYNANY T WUIIBRTING
muaﬂamawwﬁ 5 U (5-years local control
rate) lunguilldsadszerlndgendn Aedevay 89
waz 66 MuadU Inedinaseusi5angy hish grade
Wity wiegnslsAnalugusnsinissennie
lnwizlsa (disease specific survival rate) ey
nsunsnszagludteorduvesivanangulad
AMULANA19AUY NsaneSidnlesedsyerlng
Huasfdnengnuarldnalunsnudy fae
anunsanduluhnuSelitinUsysniuniléigiu
upilveldeAadedldSedsnunazuzISRneunng
(radiation oncologist) A Lage
wenndl Feflnnsdnwniienisanesed
SEerAR LesnansnanvuInLa SRy
¥84 external beam radiotherapy 18 iin1siAv
Foyarausdd 19902004 wuiEtheilisunisans
§ed5¥ NI W IANRIUA 8 external beam
radiotherapy Tneuunnvesssd@iild fie 10-20 Gy
way 45-50 Gy mudu Fafluinaudosndinis
2YSIENOUMIONABNANDLIULAYT NUINBATINT
sontinlaesinlu 5 U wagdnsinisaiuaulse
nnzdi 5 U whiuSesas 77 was 78 anuasu®
3. galividn dyaUsvasdfeniuny
mamsmdiﬂﬁ@i’&ﬁzﬁ%“} (systemic control)
luwinmslreneiivitngnu msldenaiivite
eSumdsnsrsauaznislienafividaiadnm
LUUUTEAUUTZABY 91NA1SANEN meta-analysis
Tud 1997*° wazd 2008* lasiusiu 18
randomized control trial wuiUszlevtivesen
wiltndnsian13sendin (survival) veedll
Aanudandaiy agaluld 2012 European
organization for research and treatment of
cancer (EORTC)” lgi@inw1dayauuu multicenter
randomized control trial wuanlafianuuanena
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Wenssendinlagsi waznslinduifulsae
Fatu NCON guideline 39lalleuusilildonad
Urdmadundanisindaduannsgiunissne us
Trfsandusen 1* Taefimsantilugied
AAoUIUIALINNIT 5 WURIAT NDUANGDS deep
fascia 1unz599in high grade 3ou199ane3
Ingnazinisnevausssesaliunialan L9y
scalp angiosarcoma HOUAUDILARND Paclitaxel,
synovial sarcoma mevausdlanse high dose
Ifosfamide 1Judu®

venand sueithdadaumadenvis
dmsuinenguilsiannsosndnlsl (unresectable)
vidonguiiiimsuninszngldietuizdu msfnw
meta-analysis TuU 2003% $7U574 8 randomized
control trial lugfthessmiSaiodeseudiuu 2,281
518 fimsunsnszagludeToariu wWieuidieu
n151% Doxorubicin 88191Rgaiu Doxorubicin
base FamfvsATvITABY WUy
Doxorubicin base Saufugnaivivaduaunge
Wil turnor response l8u1nn3n winadhaded
asfiutusouiy Tnenatafesdulng fe
aauldondeu musie cardiac complications,
hematologic toxic L4 leukopenia Wag
thrombocytopenia Lwiashqliﬁmuﬁgaaaqmjm
lifluadednsnissendinlagsau

dumsiauneadivaluguuuudu e
isolate limb perfusion® Idgninanldadausnlud
1958 Ine Creech™ lugithe malignant melanoma
USInisen9d Liloan systemic toxic effects Va4
guafthtalugne wilraansadiuanududiy
UBY cytotoxic chemotherapy Aoausini
Foamsldunnnit 20 whidlewlsusunisldead
S5l F3Redeaeaudnfiunasndonuns
uazvanALaanA1lAg (major artery and vein)
YBITENATIFDINT $Aee pneuratic tourniquet
Ushaunilerasensdiiiatestunisialvaves
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cytotoxic chemotherapy L‘ﬂlﬂaj systemic
circulation wazld Esmarch Sauaneilounsowi
duUansvosfounsds vdntiuse crcuit 1
iU cardiopulmonary bypass exchanger wazl
Audausie cytotoxic chemotherapy tneidiadn
hyperthermia 2z ¥ cytotoxic chemotherapy
agent Wi tumoricidal effect usins$nwneag3s
isolate limb perfusion ¢18 Doxorubicin wag
Melphalan lalléwawiniiais 3adinisii tumor
necrosis factor-OL (TNF o) wnleluiaiseun
Haved TNF OL fiD

1. denvhanenasaidenfinaunfives
fouude adlidsvaendenund

2. Jufiu endothelial receptor nse#u
nszurunsdudensruiunisudeivedon
(anticoagulant)

3. @314 thrombus formation nnelu
naeAldenvesnauNgtss iliiAn ischemia
meludinou

| '\f‘enous Iinel.

bt

. Heated blanket |

4. iy vascular permeability LLazan
Auauly interstitial fluid vileLadivnde
ansningeaduzdddietu

3% isolate limb perfusion winlenia
NINIFARLUUSNYI5819A (imb salvage surgery)
Tugthenguillianansasindnlefedesay 86
nat1AesElnginaInn13sives cytotoxic
chemotherapy Lﬁ’hij systemic circulation vinli
Anld iy cardiac output waran systemic
vascular resistance vlvAn distributive shock
syndrome ¢ &3 local side effect @13viliiin
myonecrosis AUfl4 compartment syndrome
pg1alsAnu AIzunsndeussezen (long term
complication) LazdnsIN15eaTInlagTINIAg
Fosimafununateyadely uansinudils
ABUTNR WAIINMARATISAUTINAUNTEUIUNTS
firoutedudiou isolate limb perfusion 348
Lidufifeld

. Chemotherapy -!
ci e —

P

] . Heat I

Exchanger |

SR

e

38.7 degree Celslus:":

gﬂﬁ 2 Isolated limb perfusion (nwUsznaulaesinus)
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4. mynwmuusiith (Targeted therapy)
\losanndaguiinis@nunlusiiu molecular
pathway® wnndu vhlidlafisnssuaumsin
unislusziuead fuiu Salnsandunssm
LL‘UU@‘]"]wazlmza]wiaLézjaéml,%m,ﬁaé’uéy’aﬂalﬂsmﬂ
Aintunieluwad lnonalnudnlunisadng
sarcomagenesis A8 Vascular endothelial
growth factor (VEGF) pathway, Insulin-like
growth factor pathway Wag mammalian target
of rapamycin (mTOR) pathway Fatiu M3

wuugadhAsPnAun e udinseuIunITvail

sadsnsdud tyrosine kinase receptors 17
wei Ty cell surface receptors @ w3U growth
factors wag cytokines Tunsnsdeuwdaadu
waduzSs or¥nwusdauuath dxeelud
1. Anti-VEGF antibody @15 VEGF 1Ju
satnilunsiiansavianiion (angiogenesis)
FaneliAnnsadvaendonsneg warnsivla
(proliferation) YeeRBUNLISe 81 Bevacizumab
Ao human monoclonal anti-VEGF antibody an
vhanldgmdvenaiividadielsionaivdadig
waduzsaldnniu suaveenie 15 me/k @n
nanaendend1nn 21 u aull disease
progression viseRUaeldlausanusie toxicity
ya3eld winan1sinwaulngiliiduiivmela
W N3ANwIYes D’Adamo uazamz® Tugiae
widailodosouiiinsuninsyangldefozau
WU 17 578 ARRUNaN133nE1ve9 Doxorubicin
flvisanitu Bevacizumab wuindifissithediuau
2 MefineuaLeIRoNITNYILUU partial response
Anuluosay 12 vastherimun Seliunnsned
151 Doxorubicin fiier sauiiratiufes
(sidle effect) Aintuis 11u 3 vosifthe fe cardiac
toxicity LAin cardiomyopathy, Ml kaza12LAn
pneumothorax, bowel perforation & Wil

31 Bevacizumab snlglugthe angiosarcoma
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Ly epithelioid hemangioendothelioma s
uwnsnsznevizelouitlianunsarndnle

2. Insulin-like growth factor pathway
nAnFuTuisiuSamsnsEdu Insulin-like growth
factor receptor 910 Insulin-like growth factor 1
(IGF-1) w2 Insulin-like growth factor 2 (IGF-2)
fviliAnnszuiunsiivlnvesdouneide o1
Figitumumab @® human 1Gg2 monoclonal
anti-IGF-1R antibody oiiniazdudinszuiums
autophosphorylation U84 receptor mﬂﬂy’ﬁ IGF-1
waz IGF-2 Fawihligaduziiuianistosaans
agluead Figitumumab §eeglunszuiunis
Anwiradie Ewing’s sarcoma titemsthuldsauiu
g ALIUIUA

3. Mammalian target of rapamycin
(MTOR) pathway AIUANNITASI Hypoxia-
inducible factor (HIF) Fudu mediator 84
angiogenic gene expre55|on V]Lﬂummwumﬁ
%19 VEGF damndudanszuaunsil avdawali
NEANTFUIUNITNMIATHVIADATON WaENIEUILUNIT
\AulpeiouLZLSs 1INNSANYILUU prospective
study lugftheugiuiloidesouiiimaunsnszans
Tugaeferzdusiuiu 212 518 Aanunisliien
Ridaforolimus (oral mTOR inhibitor) Wu31n1%

favAUIAATNWINTUSauar 29% (1Junis

Anwludunnaoy phase 2) wazdiwualuuvinld

8131N1350ATINVDIU LN FeroeFinnuma
nsfnwluszezeisely

4. Tyrosine kinase inhibitors EJﬂuﬂEjaJﬁ

FDA approved Tilglu GIST wu Nilotinib @u

Tunzisafledeseusdndutuausaldenguil

Tadluunsviia i Sorafinib 14lu angiosarcoma,
leiomyosarcoma @2ue1 Pazopanib Tlu
leiomyosarcoma Wwag synovial sarcoma tUugu
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dyuna

uzifailoifosouduuzSeiinuldnuay
anansanulannadinvessiine gUaednlngidn
wmuknngieiaulagy Maitadeiildlaedn
Fuilolunsradyisfimnzaude core needle
biopsy AUNIATIINSIE N8N TYILAN
aunudaduitnseuiasgiu msdnvimsiu
multidisciplinary care \udndty JagUunsendia
Janalumsinuvman auszasifesindounzise
panlinun waruziuidefegeulusenedl
AsaunEfaLuuanuee iiednviniii
Mavihuresssall meanedadgnunladu
Bssnwiaiuwdeastenanisnduidud ns
aufedneurfinvziivelaauninniinisany
Ysdvidwihdin uifiislenavesnnzunsndeuves
wHanaINIsHRRuiY eelividndalifideya
atfuayuiifisane Ssinrsandentidunes 1
JagtunsfnwseruigaayiliinnisAnAuns
Snwwvugath winisfnwdnlvgdegludy
naaea wiAdadululdfaziunldidy
1MIFIUNTSNYIlueUIAA
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A correlation between pretest and posttest scores for a formative assessment
and modified essay question (MEQ) scores for a summative assessment among
fifth-year medical students in the gastrointestinal emergency session

Ar-aishah Dadeh, Jirawat Khongsin, Paramat Siriyod
Department of Emergency Medicine, Faculty of Medicine, Prince of Songkla University

Abstract

Formative testing is used to track and evaluate a (learning) program that is still being
implemented. As a result, formative testing can aid intrinsic motivation. Summative assessments
are used to examine the competencies of the students, evaluate a previously completed
(learning) program, and to qualify them for more advanced educational segments. Multiple-choice
questions (MCQs) have a greater ability to test knowledge and factual recall. On the other hand,
the modified essay questions (MEQ) aim to assess the problem-solving and the clinical reasoning
skills of the students. The present study aims to evaluate the correlation between the pretest
and posttest scores for a formative assessment and MEQ score for a summative assessment
among fifth-year medical students. This was a retrospective observational study by fifth-year
medical students in the gastrointestinal emergency session in the subject of the emergency
and trauma in the 2021 academic year. The correlation between the pre-and-posttest scores
and the MEQ score was calculated using the correlation coefficient and paired t-test. A total of
100 medical students were enrolled in this study, with 46% males and 54% females. The median
of pretest score, posttest score, and mean of MEQ score were 6 (IQR 5-7), and 10 (IQR 9.8-10),
and 70.6+9.9 points, respectively. The students were divided into two groups, including students
who had a minimum passing level and an MEQ score of greater than or equal to 60 points and
had a cumulative grade point average of 3.2+0.32, which was higher than those who failed to
pass the MPL and with a cumulative grade point average of 2.9+0.47. The pretest and posttest
scores had a very low correlation with the final MEQ score, with an r value of 0.119 and 0.029,
respectively. In conclusion, formative assessment using MCQs had a very low correlation with
a final MEQ score for summative assessment. On the other hand, the students who passed the
MPL score on the final MEQ had a higher cumulative grade point average than the students
who failed to pass the MPL, which was also statistically significant.

Keywords: pretest, posttest, formative assessment, summative assessment, modified essay
question
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Factors significantly associated with the research publication status
of ophthalmology residents at the Faculty of Medicine Siriraj Hospital,
Mahidol University: A 10-year retrospective study

Wilawan Sanpan', Supattra Sawangkul®
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’Department of Ophthalmology, Faculty of Medicine, Siriraj Hospital, Mahidol University

Abstract

The Department of Ophthalmology in the Faculty of Medicine at Siriraj Hospital provides
a residency program for medical doctors to become certified ophthalmologists under the Royal
College of Ophthalmologists and the Medical Council of Thailand. Ophthalmology residents
are required to publish a manuscript in a journal or present it at an academic conference before
the final board examination. This study aims to evaluate and compare research-related factors
among ophthalmology residents at the Department of Ophthalmology in the Faculty of Medicine
at Siriraj Hospital, Mahidol University from 2007 to 2016, and to identify the factors significantly
associated with successful publications. This retrospective study collected data with Institutional
Review Board (IRB) approved research projects of ophthalmology residents from 2007 to 2016.
The collected data included gender, starting period, authorship status, study design, number
of study sites, funding status, ophthalmologic subspecialty, and time of publication after IRB
approval. There were 102 IRB-approved research projects from 2007 to 2016. Of those, 41.2%
of projects were published in national or international journals, and 76.2% were published by
female residents. Most residents were co-investigators, had unfunded research, collected single
center data, had a retrospective study design, and published their research one year after IRB
approval. The number of published research projects during 2007-2011 was significantly higher
than that during 2012-2016 [29 (69.1%) vs. 13 (31.0%); p<0.001]. The results revealed entry into
the ophthalmology residency program from 2007 to 2011 to be significantly associated with
successful journal publication. Since the rate of successful journal publication decreased during
the second half of the study period, strategies to improve research knowledge and support

publication among ophthalmology residents need to be developed and implemented.
Keywords: research publication, ophthalmology residents, retrospective study
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Introduction

Research is an important component
of advanced education, including in the
medical field. The research process facilitates
the collection of focused knowledge, the
exploration of novel concepts, the critical
analysis of data, and the integration of
multidisciplinary data to achieve improved
insights and outcomes.

Under the Royal College of
Ophthalmologists of Thailand and the Medical
Council of Thailand, the Department of
Ophthalmology of the Faculty of Medicine
Siriraj Hospital, Mahidol University (Bangkok,
Thailand) is one of Thailand’s leading
residency programs for training medical
doctors to become board certified
ophthalmologists. In addition to their training
in clinical practice, ophthalmology residents
are required to conduct or participate in at
least one research project during the 3-year
residency program'. The accepted study
designs include retrospective, prospective,
cross-sectional, and randomized controlled
(among others); however, more advanced
types of research, such as a systematic review
and/or meta-analysis, are also encouraged and
accepted. Research projects can focus on
never before investigated topics, or can be
inspired by previous studies with a redirected
focus within the context of the Faculty of
Medicine Siriraj Hospital. Prior to starting the
research project, residents and supervisors
must participate in and pass human research
ethics and good clinical practice (GCP) training.

The proposed protocol for each research

project must be reviewed and approved by
our center’s institutional review board (Siriraj
Institutional Review Board; SIRB) before
commencement of the study, must employ
appropriate methodology to investigate and
answer the research question, and must be
in compliance with all institutional, domestic,
and accepted international guidelines.

One of the roles of the Research
Division of the Department of Ophthalmology
is to provide research guidance, training, and
support to ophthalmology residents to help
them fulfil the curriculum’s research
requirement. A timeline of the 3-year
ophthalmology residency program research
requirement is shown in Figure 1. Other types
of support that are provided by the Research
Division include providing an ophthalmologist
supervisor to each resident, managing the
documents to be submitted to the Siriraj
Institutional Review Board (SIRB) throughout
the project, and submitting research project
progress reports to the grant or funding agency.
In addition, a research day event is conducted
annually with experienced researchers that
provide information and counselling to
residents regarding how to start their research
project, how to collect and analyze data, how
to prepare the manuscript, and how to share
their research findings with the medical/
scientific community.

In order to satisfy the research
requirement in the 3-year ophthalmology
residency curriculum, ophthalmology residents
are required to submit proof of a published

research article or case report, or submit a
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manuscript with proof that the manuscript has
been submitted to a journal for publication
before the final board examination'.

The aim of this study was to evaluate
and compare research-related factors among
ophthalmology residents at the Department
of Ophthalmology, Faculty of Medicine Siriraj

Hospital, Mahidol University, Bangkok, Thailand,
during 2007-2016, and to identify factors
significantly associated with successful journal
publication. The results of this study will be
used to improve research training and
strategies for future ophthalmology residents

at our center.

Research Project Timeline for Ophthalmology Residents

Residency Year 1

Residen

Year 2 Residency Year 3

toreth S S N S BT T S S O S 0 T 0 ) I 5 S ) O S ) T S O EE O

-+ > 4 > -
Proposed research topic IRB proposal and approval Data collection

Interim analysis

>

< > > 4 T >
Data collection Manuscript preparation
Data analysis National/inter. conference

Completion of project
Board examination

Figure 1 Research project timeline for physicians attending the 3-year residency program at the

Department of Ophthalmology of the Faculty of Medicine Siriraj Hospital, Mahidol University

Methodology
Data collection

This study retrospectively collected
data specific to SIRB-approved research
projects of ophthalmology residents conducted
at our center during the 2007-2016 study
period. Collected data included gender, time
period during which the residency program
was started (2007-2011 or 2012-2016),
authorship status (primary investigator or co-
investigator), study design (retrospective or
prospective), type of study site (single-center
or multicenter), funding status (no funding/
self-funded or supported by outside funding),
ophthalmologic subspecialty selected, and
time of publication after IRB approval (<1 year
or >1 year after SIRB approval). Unfinished,
discontinued, or retracted projects were

J Med Health Sci Vol.29 No.3 December 2022

excluded from analysis. The protocol for this
study was approved by the SIRB no. 026/2565
(Exempt), and written informed consent was
not obtained from the authors of included
papers due to our study’s retrospective,

anonymity-preserving design.

Statistical analysis

Evaluated data were summarized
using descriptive statistics. All data evaluated
in this study were categorical, and the results
of those analyses are shown as number and
percentage. Comparisons of categorical data
were performed using chi-square test for large
sample sizes, and Fisher’s exact test for
smaller samples sizes. Microsoft Excel
(Microsoft Corporation, Redmond, WA, USA)
and SPSS Statistics version 18 (SPSS, Inc.,
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Chicago, IL, USA) were used for data collection
and analysis, respectively. A p-value less than
0.05 was regarded as being statistically
significant for all tests.

Results
General information about included
research projects

As shown in Table 1 and Figure 2A and
2B, there were 102 SIRB-approved research
projects conducted by ophthalmology
residents during 2007-2016 at our center. A
total of 10 studies were conducted each year
during this 10-year study, except for years 2015
and 2016 in which 11 studies were conducted
in each of those 2 years. Residents were
project leader or principal investigator in 7%
of projects, and the other 93% were co-
investigators. The study design was prospective
and retrospective in 45% and 55% of the
projects, respectively. The vast majority of
research projects (99%) were conducted in a
single-center setting, and only 1% evaluated
data collected from more than one center.

Sixty-one percent of projects had no
known source of funding or were personally
funded, whilst 39% were supported by various
sources. The Faculty of Medicine Siriraj
Hospital was the main supporter of research
projects accounting for 85% of all funded
projects. Others included Routine to Research
(R2R, 8%), Mahidol University (5%), and
external funding agencies (3%).

Regarding the selected subspecialties
of ophthalmology residents, we found that

most research was conducted in the field of

retina (20%), followed by glaucoma (15%),
cornea and refractive surgery (14%), pediatric
ophthalmology (149%), orbit and oculoplastic
(12%), refraction and contact lens (10%),
ocular immunology/uveitis (10%), and neuro-
ophthalmology (7%) (Figure 2B).

Analysis of published research and the
factors significantly associated with
successful journal publication

A total of 102 residents (27 male and
75 female) were enrolled in the Department
of Ophthalmology, Faculty of Medicine Siriraj
Hospital, Mahidol University during 2007-2016,
and 102 research projects for collected for
inclusion in this study. We found that 42/102
(41%) research projects had been published,
while the remaining 60/102 projects (59%)
remained unpublished (Table 1 and Figure 2A
and 2B).

Of the 42 published projects, 29 were
published by residents who started their
residency during 2007-2011, and 13 projects
were published by those who started their
residency during 2012-2016 (Figure 2A).
Regarding gender, male and female
ophthalmology residents were responsible for
10/42 (24%) and 32/42 (76%) published
projects, respectively (Table 1). However, the
proportion of published papers was slightly
different when analyzed within group [10/27
(37%) for male vs. 32/75 (43%) for femalesl.

Concerning study design, 17/42 (40%)
of published studies were prospective studies,
and 25/42 (60%) were retrospective studies.

One project was a multicenter study, and the
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remaining 41/42 (98%) were conducted in a
single-center setting. With regard to funding,
25/42 (60%) had no known source of funding
or were self-funded, whilst 17/42 (40%) were
supported by internal or external funding
agencies (Table 1).

Turning to the selected subspecialties
of ophthalmology residents (Table 1 and
Figure 20), retina was the main area of study
in most projects (11/42, 26%) during 2007-
2016. Other subspecialities included cornea
and refractive surgery (8/42, 19%), glaucoma
(7/42, 17%), refraction and contact lens (6/42,
14%), ocular immunology/uveitis (4/42, 10%),
neuro-ophthalmology (3/42, 7%), pediatric
ophthalmology (2/42, 5%), and orbit and
oculoplastic (1/42, 2%). We also found that
16/42 (38%) studies were published within
one year after receiving SIRB approval, whilst
the remaining 62% were published later than
one year after SIRB approval (Table 1 and
Figure 2C). Seventy-four percent of published
projects were published in international
journals, and the other 26% of papers were
published in national/domestic journals
(Figure 20).

The details of unpublished research
projects were also analyzed. We found that
among the 60 unpublished projects, male and
female residents participated in 17 (28%) and
43 (72%) projects, respectively. Twenty-one
(35%) unpublished projects belonged to
residents who started their residency during
2007-2011, and the other 39 (65%) projects
belonged to those who started their residency
during 2012-2016. The resident was the

J Med Health Sci Vol.29 No.3 December 2022

primary investigator in 6 (10%) unpublished
projects, and the other 54 (90%) residents
were a co-investigator (Table 1).

Regarding study design, 29/60 (48%)
of unpublished studies were prospective, and
31/60 (52%) were retrospective studies. All
unpublished projects were conducted in a
single-center setting. Sixty-two percent (37/60)
of projects had no known source of funding
or were self-funded, whilst 23/60 (38%) were
supported by internal or external funding
agencies (Table 1). The number of unpublished
projects during 2007-2016 were stratified by
subspeciality, as follows: retina (9 projects,
15%), cornea and refractive surgery (6, 10%),
glaucoma (8, 13%), pediatric ophthalmology
(12, 20%), orbit and oculoplastic (11, 18%),
neuro-ophthalmology (4, 7%), refraction and
contact lens (4, 7%), and ocular immunology/
uveitis (6, 10%,).

Factors significantly associated with
successful journal publication

Our univariate analysis, which
compared gender, time period during which
the residency program was started, authorship
status, study design, type of study site, funding
status, and time of publication after SIRB
approval, found entry into the ophthalmology
residency program during 2007-2011 to be the
only factor significantly associated with
successful journal publication. The number of
research projects published during 2007-2011
was significantly higher than the number
published during 2012-2016 [29 (69.1%) vs. 13
(31.0%), respectively; p<0.001].
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Number of residents or
number of publications
o

2007 2008 2009

2010 2011 2012 2013

2014 2015 2016

Year
B Unpublished B National
H Published © International
¥ Retina = Retina
B Glaucoma ® Glaucoma
® Cornea and Refractive m Cornea and Refractive
B Pediatric Ophthalmology m Pediatric Ophthalmology

Orbit and Oculoplastic
Refraction and Contact Lens

% Ocular Immunology/Uveitis

Neuro-Ophthalmology

Orbit and Oculoplastic

® Refraction and Contact
» Ocular Immunology/Uveitis

m Neuro-Ophthalmology

Figure 2 (A) Bar chart comparing the genders in the ophthalmology residency program by year
during 2007-2016. A comparison between the number of overall research projects and the
number of published research projects is also shown. (B) Pie chart showing the number of
overall research projects, the proportion of published and unpublished projects, and the
proportion of research projects for each ophthalmologic subspecialty. (C) Pie chart showing the
number of published research projects, the proportion of research projects published in national
and international journals, and the proportion of published research projects for each

ophthalmologic subspecialty.

Table 1 Analysis for factors significantly associated with the publication status of opthalmology
residents at the Faculty of Medicine Siriraj Hospital, Mahidol University

Factors Published Unpublished p-value
(n=42) (n=60)
Gender® 0.610
- Female 32 (76.2%) 43 (71.7%)
- Male 10 (23.8%) 17 (28.3%)
Time period during which the residency program was 0.001

started® 29 (69.1%) 21 (35.0%)
- 2007-2011 13 (31.0%) 39 (65.0%)
-2012-2016
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Table 1 (Con.)

Factors Published Unpublished p-value
(n=42) (n=60)
Authorship status” 0.235
- Principal investigator 1 (2.4%) 6 (10.0%)
- Co-investigator 41 (97.6%) 54 (90.0%)
Study design® 0.433
- Prospective 17 (40.5%) 29 (48.3%)
- Retrospective 25 (59.5%) 31 (51.7%)
Type of study site” 0.412
- Single-center 41 (97.6%) 60 (100%)
- Multicenter 1 (2.4%) 0 (0.0%)
Funding status® 0.827
- No known source of funding or personally funded 25 (59.5%) 37 (61.7%)
- Received internal or external funding 17 (40.5%) 23 (38.3%)
Subspecialty NA
- Retina 11 (26.2%) 9 (15.0%)
- Cornea and refractive surgery 8 (19.1%) 6 (10.0%)
- Glaucoma 7 (16.7%) 8 (13.3%)
- Pediatric ophthalmology 2 (4.8%) 12 (20.0%)
- Orbit and oculoplastic 1 (2.4%) 11 (18.3%)
- Neuro-ophthalmology 3 (7.1%) 4.(6.7%)
- Refraction and contact lens 6 (14.3%) 4 (6.7%)
- Ocular immunology/uveitis 4 (9.5%) 6 (10.0%)
Time of publication after IRB approval® 0.157

Within the first year after IRB approval
Later than the first year after IRB approval

16 (38.1%)
26 (61.9%)

15 (25.0%)
45 (75.0%)

A p-value<0.05 indicates statistical significance (*Chi-square test, Fisher’s exact test)

Abbreviations: IRB, institutional review board; NA, not applicable

Discussion

A 10-year retrospective study was
conducted to collect and evaluate research
projects from ophthalmology residents that
were conducted during 2007-2016 at the
Department of Ophthalmology of the Faculty
of Medicine Siriraj Hospital, Mahidol University.
We found that out of 102 projects, less than
half (42/102 projects) were successfully
published. It is possible that some studies

J Med Health Sci Vol.29 No.3 December 2022

from ophthalmology residents who started
their residency in the later years of the second
5-year half of the study were still collecting
data, were still preparing their manuscript,
and/or were still waiting for an announcement
from their target journal. It is also possible that
manuscript preparation and/or journal
submission needed to be continued by
supervisors or fellows after the residency

period ended.
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Another factor that might contribute
to the publication status of ophthalmology
residents is the selected subspecialty’. More
specifically, although the Faculty of Medicine
Siriraj Hospital is the largest national tertiary
referral center in Thailand, the number of
patients seeking care from some ophthalmologic
subspecialties may be insufficient for achieving
the calculated minimum sample size.
Therefore, although these residents could use
their interim analyses to present their data for
graduation, more time might be needed to
complete the study. Moreover, some journals
require a lengthy peer review process™ which
makes this another factor that can lengthen
the duration needed to successfully publish
a paper.

Interestingly, although we informally
hypothesized that funded research® would be
significantly associated with successfully
published research since it is a granting agency
requirement, we found no such association.

Most of the projects in this study were
conducted in a single-center setting within the
Department of Ophthalmology. To improve
the breadth and depth of information
exchange and networking, inter-department
and inter-institution collaborations should be
encouraged. These types of collaborations
may result in new information and alternative
approaches as previously demonstrated in a
study conducted between the Department of
Ophthalmology and the Division of Medical
Oncology of the Department of Medicine that

revealed association between autoimmune
retinopathy and non-ophthalmologic

malignancies.

Limitations

The main limitation of this study is its
single-center retrospective design, which
renders it vulnerable to missing/incomplete
data and to certain biases. Another potential
limitation is our study’s relatively small
sample size, which could have limited our
study’s power to identify all statistically
significant differences and associations
between groups. The strength of this study is
that the data were collected over a ten year
period, and the number of studies was
consistent from year to year. Further study is
warranted to more carefully determine the
causes of the observed decrease in the
number of published studies during the
second 5-year period of this study.

Conclusions

The results of this study revealed entry
into the ophthalmology residency program
during 2007-2011 to be significantly associated
with successful journal publication. Since the
rate of successful journal publication decreased
during the second and most recent half of the
study period (2012-2016), strategies to improve
research knowledge and support among
ophthalmology residents need to be
developed and implemented at our center””.
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