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Editorial

April has arrived, it is a time for Thais to cerebrate their own new year.
The traditional Thai New Year celebration has been organized through “The Songkran
Festival”. The festival is officially observed through a three-day national holiday. This signifies
the start of the Thai New Year. People clean their homes and public places like temples
to get rid of any bad luck from the previous year and be ready for the new year. It is
also a time to pay respect to elders. A time for family reunion to be blessed by the
elders (parents) and by the monks as well. Songkran is cerebrated practically by everyone,
everywhere throughout the country. It is the occasion of people gathering to show
gratitude to the elders, to celebrate the community through merit making, and to care
for environment, rivers and canals. Additional activities include the cleaning of public
places, practicing dharma, listening to sermons, giving alms to monks. This year, 2022,
the COVID-19 pandemic has led to an organized new ways of life to find a common
ground between traditional way and a new way of life. A large number of families still maintain
valuable traditions, by organizing a virtual Songkran links between traditional values in
different dimensions and a new normal way of living that emphasizes the safety of health.

The Journal of Chulabhorn Royal Academy (JCRA), Volume 4, Number 2 (April - June
2022) delivered via electronic online system of the Thai Journals Online (ThaiJO)
management system. It is supported by many sectors with continuous development to aim for
the internationalization of academic journals in the system. The editorial board of the
JCRA would like to thank those involved for the continuous development of the system.

This issue consists of research and academic articles from various institutions.
Through the screening by experts in respective fields, our academic articles have become
more and more valuable. The articles inside this issue are related to such areas as elderly
health condition in the community, heart disease, and cancer that tends to increase,
if not prevented, diagnosed, treated and rehabilitated appropriately. Additionally,
this issue presents work on infection after skin tattooing which is more popular among
the young generation.

The JCRA editorial board would like to express our gratitude to those who
have been involved in every aspect to make the journal another quality academic
forum for academicians in the fields of medicine, public health and health sciences.

ﬂ# Wﬁ h/-,

Professor Nithi Mahanonda, M.D.
Chief Editor

J Chulabhorn Royal Acad. 2022; 4(2): April - June
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The Effects of Multifactorial Fall Prevention Program on Balance,
Physical Fitness, and Fear of Falling Among Community-Dwelling
Older Adults

Kanchana Piboon?’, Chingchai Methaphat?, Wanlop Jaidee?, Dhumawat Oppawongsapat?,
Wachara Tabootwong?, Puangtong Inchai®, Kasem Chaiklongkit*

1 The Faculty of Nursing, Burapha University, Chon Buri, Thailand

2 The Faculty of Public Health, Burapha University, Chon Buri, Thailand
3 The Faculty of Medicine, Burapha University, Chon Buri, Thailand

4 Payathai Sriracha Hospital, Chon Buri, Thailand

*Corresponding Author, e-mail: kanchanap@go.buu.ac.th

Abstract

Background: Falls are common adverse events, causing considerable morbidity and mortality among
older people. Falls are multifactorial but preventable; therefore, reducing fall events requires
an effective multifactorial prevention program. This quasi-experimental study was aimed at assessing
effects of the multifactorial fall prevention program on balance, physical fitness, and fear of falling (FOF)
among older adults in Chonburi communities

Methods: Sixty older adults at-risk of fall were randomly allocated into either the intervention group or
the control group. The intervention group received the fall prevention program for 24 weeks whereas
the control group had routine care. Participants’ balance, physical fitness, and fear of falling (FOF) were
assessed at baseline (TO) and at the 17th week (T1) and the 25th week (T2). Data gathered were
analyzed by descriptive statistics, independent samples t-test, and repeated measures ANOVA.
Results: Within the intervention group, assessing scores on balance (F (1.82, 52.76) = 49.26,
p< .001) and physical fitness at T1 and T2 were significantly higher than at TO while FOF scores
at T1 and T2 were lower than at TO (F (2, 58) = 35.24, p< .001). Comparing between two groups,
the intervention group had higher scores on balance (t = 2.19, p< .05, t = 6.03, p< .001) and
physical fitness but lower scores on FOF (t =-4.84, p< .001, t =-7.55, p< .001) at T1 and T2 than the
control group while back-scratch (t = 1.43, p > .05, t = 2.56, p < .05) had significantly higher scores than
the control group only at T2.

Conclusions: This research showed that the program could improve balance, physical fitness, but
reduce FOF levels so that it could effectively promote falls prevention behaviors among older adults.
Health care providers should utilize the program in promoting self-care capability for preventing
falls among community-dwelling older adults.

Keywords: Exercise, Balance, Physical fitness, Fear of falling, Older adult
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Introduction

Falls are the major global health problem
among older adults. One in every three
community-dwelling older adults aged 65 years
and older experiences falling each year, and the
proportion of falling is incremental according to
number of age’. Falls can cause serious health
consequences including injury, activity limitation,
disability, loss of independence, fear of falling,
and mortality??. Most falls among the older
adults are due to multiple risk factors. Major
factors attributed to risk of falls include impaired
balance and gait, polypharmacy, cognitive
decline especially attention and executive
dysfunction, visual impairments, previous fall
history, and environmental conditions’. Therefore,
the older adults at-risk of fall require a
multifactorial assessment and multifactorial
fall prevention intervention®®. The previous
systematic review revealed that an effective
multifactorial fall intervention program should
be comprised of at least two activities such
as health education, group exercise training,
home-based exercise, medication review, improving
self-efficacy, and modifying environmental
conditions’. According to the previous studies,
although multifactorial fall prevention interven-
tions could improve functional ability, dynamic
balance, depression, fear of falling, and fall
self-efficacy in community-dwelling older adults
with fall history in different countries®?, the
success of preventing and managing falls among
community-dwelling older adults in each country
depend on different contextual factors including
daily lives, cultures, and supportive health care
systems. That is, the external influencing factors
could affect the fall prevention programs
implemented in each country®®.

In Thailand, falls are the major public health
problems and major cause of death second only
to road accidents. The prevalence of falls among
community-dwelling older adults was nearly
20 percent during the six-month period; the
prevalence showed 24.1 percent of women
but only 12.1 percent of men'’. The Division of
Non-Communicable Disease” estimated that
Thaiolder adults had fallen 3,030,900- 4,714,800
during the year 2017-2021, and the estimated

mortality rates were three times higher than other
age groups. Another study found that among
the fallers being hospitalized due to injuries, the
average length of stay (LOS) of those with and
without fractures was 8.1 and 6.4 days. Their
average medical expenses were 25,728 and
19,419.3 THB or 804 and 606.8 USD*. Among
the falling events of Thai older adults, the fall-
related factors were medication used, depres-
sion, sufficient exercise, and wearing slippery
shoes'***. Although many studies concluded
that falls resulted from multiple factors'® and
required a multifactorial fall prevention inter-
vention, the literature review of fall prevention
programs in Thailand in studies of the previous
five years (2016-2020) revealed that all studies
focused only one single intervention either an
exercise, Thai classical dance, or health education
program?%41>17 To bridge the research gap, this
study had applied multifactorial approach in the
intervention program in order to reduce risks of
falling. Therefore, it was aimed at examining the
effects of the multifactorial fall prevention
program on balance, physical fitness, and fear of
falling (FOF) among community-dwelling older
adults at-risk of falls in Thailand.

Conceptual framework

Fall prevention programs aim to minimize the
modifiable risk factors for falling, and thereby
prevent falls and associated injuries. The
conceptual framework of this study is comprised
of both intrinsic and extrinsic risk factors including
biological, psycho- behavioral, and environmental
factors. The multifactorial fall prevention
programs are designed reduce falls in the older
people through tackling factors affecting falls, as
detailed in figure 1.

Method

Research design: The quasi-experimental
study was designed to assess the effects of the
multifactorial fall prevention program on balance,
physical fitness, and FOF among community-
dwelling older adults at-risk of falls. The
balance, physical fitness, and FOF of two-group
participants were assessed before (TO) and after
conducting the program at the 17" week (T1)
and the 25" week (T2), and the result scores of
two groups were compared.

J Chulabhorn Royal Acad. 2022; 4(2): 47-58

48



Biological Factors

Risk Factors

Environmental Factor

" history of falls
L acute or chronic illness

" pain and muscle weakness

®  environmental elements
" poor lighting
" slippery floors

®  unsteady gait

" cognitive status Factors

" vision disturbance

" jncontinence .

Psychological and Behavior

®  Fear of Falling

patient behavior

" loose floor mats
®  design of room and furniture
" equipment in walking areas

o clutter

" improper footwear

" orthostatic hypotension
®  advanced age

" sleeplessness

u loose or removed shoes

laces

nlin

Multifactorial Fall Prevention Program

Reduce

>

Falls in elderly

Figure 1. Conceptual framework

This study was conducted in two commu-
nities, Koh Si Chang and Mueang Municipality
of Chon Buri Province, Thailand. The studied
samples were the older people aged 60 and
over, members of the elderly club, and living in
the studied communities. The eligible samples
must meet the following criteria: (i) ability
to perform daily activities without an additional
support; (ii) being at-risk of falls; (iii) no cognitive
impairment; (iv) no serious chronic disease
condition (including diabetes mellitus with
severe complication, heart disease, severe
hypertension), or orthopedic condition (including
severe arthritis, severe joint pain, recent lower
limb surgery), or major neurological disorder
(including Parkinson’s disease, stroke with
paralysis). The exclusion criteria were applied to
exclude those who were recommended by any
physician for refraining from an aerobic exercise
during the whole range of the program, or in any
serious illness condition.

Sample size: The studied sample size
was calculated by the power of 0.80, with the
effect size of 0.10, and alpha of 0.05; approxi-
mately, the required total sample size for ANOVA
was 30. Due tothelongitudinal study, the sample
size was 15 percent added up for preventing

attrition. Therefore, the total participants of
each group comprise 35 participants (70 partici-
pants in total). Participants at-risk of falling were
recruited by the registered nurses in the Out-
Patient Department of Koh Si Chang and Mueang
Health Promotion hospitals. The participants
of Koh Si Chang hospital were allocated through
the simple random sampling into intervention
group, whereas the participants of Mueang Health
Promotion hospital were randomly allocated
into control group. The research assistant
then contacted the individual participants in
both groups for providing information about
the study. After each participant signed the
informed consent, the researchers launched the
program implementation.

Ethical consideration: After reviewing
the protocol and procedures and related
document, the Research Ethics Review Committee
of Burapha University granted the ethical
approval of the study (No 51/2561, Project no.
Sci 037/2561). The project ensured the partici-
pants’ confidentialities and anonymities.

Instruments

Instrument was divided into three parts:
the data collecting instruments, the screening
instrument, and the intervention program

J Chulabhorn Royal Acad. 2022; 4(2): 47-58
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The data collecting instrument was composed
of 3 instruments as follows,

1) The Berg Balance Scale (BBS), consisted
of 14 items, was applied for assessing balance
of the participants, and data were recorded
through direct observation. The balance
assessment completed in 10 to 20 minutes to
measure ability of each participant for maintaining
balance in static position and moving motion.
Ability to perform the task was graded in each
item, scored ranging from zero to four, and
the overall maximum possible scores were of
56 points. The higher cumulative scores were
graded the better balance would be®*. The
Berg Balance Scale has a high relative reliability
with inter-rater reliability estimated at 0.97
(95% Cl 0.96 to 0.98) and intra-rater reliability
estimated at 0.98 (95% Cl 0.97 to 0.99).

2) The Senior Fitness Test (SFT), the
reliable instrument, was used for physical fitness
assessment. It comprised six performance tests:
included chair stand test (to assess lower-body
strength), arm curl test (to measure upper
body strength), two-minute step test (to assess
aerobic endurance), chair-sit and reach test (to
assess lower-body flexibility), back scratch test
(to assess upper body flexibility), and eight-foot
up and go test (to assess agility and dynamic
balance)®. Validity estimates for each of the
functional-fitness tests have been reported
previously by Rikli and Jones (1999)%.

3) The Fall Efficacy Scale International
(FES-I) was used for assessing the degree of
perceived self-efficacy of fall avoidance in
performing basic daily activities or fear of falling.
The measurement comprised 16 items including
10 original items from the FES and six new items
assessing walking slippery, uneven or sloping
surfaces, and visiting friends or relatives, going
to a social event, or going to a crowd. Partici-
pants were asked to identify the level of concern
about falling while carrying out each activity
rated in four-point scale (1 = not at all con-
cerned, 4 = very concerned). The higher score
was correspondent to the higher concern about
falling and less fall-related self-efficacy. Test-
retest reliability of the FES-I had ranged from
0.79 to 0.96 in the older adult populations**.

The pilot study of the Fall Efficacy Scale Inter-
national in sample of 30 older adults whose
similarity as the participants of this study identi-
fied good internal consistency; Cronbach’s alpha
was 0.82.

In the screening instrument, Timed Up and
Go Test (TUG) was used for screening the risk
of falling. The participants were asked to rise
from the chair, walk to a marker in three meters
away, turn around, walk back to the chair, and
sit down. Any participants could complete the
whole process equal, or more than 12 seconds
would be at-risk of fall*.

The intervention programs:

The multifactorial fall prevention program
was used in the study. The program provided
with the 24-week multifactorial fall prevention
program. The program contained health education,
home hazard evaluation/modification, medication
review, and exercise intervention.

Procedure: The baseline (TO) assessment
was performed for measuring balance, physical
fitness, and fear of falling (FOF). The assessment
measures were repeated after the intervention
program given at the 17" week (T1) and the 25
week (T2). All measurements were undertaken
by the sport scientists blinded to group
allocation.

Intervention group: The participants received
the baseline assessment to identify risk of
falls and were referred to their clinicians with
the risk-of-fall report. They would receive the
usual care (e.g., giving advice for risk of fall
prevention including exercise, wearing appropriate
clothing, wearing sensible shoes, removing
home hazards, light up their living space, and
using assistive devices after being assessed risk
of falling.) around three weeks before they were
able to attend the multifactorial fall prevention
program. The participants randomly allocated
into the program were provided with the
24-week multifactorial fall prevention program.
The program contained health education, home

hazard evaluation/modification, medication
review, and exercise intervention.
The health education class addressed

specifically behavioral and environmental risk
factors of falls, delivered by the trained profes-
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sional nurses. Six sessions of health education,
appropriately designed for local older people,
were conducted in 60 minutes, twice a week in
the local hospital classroom. Learning materials
were comprised of the live model (successful
aging) and video material as additional support
to the verbal communication. Each class of
health education contained essential topics and
processes: included a brief introduction to the
core topics of the day with hand-out and/or
audio-visual material, group discussion identifying
participants’ experiences and attitudes in
the topics discussed and major barriers to
implementing the suggested preventive strategies.
In addition, the participants discussed in group
about intervention strategies, how to implement,
and the benefits of the fall prevention programs
from their points of view. The health education
topics included fall situation in their communities,
risk factors of falls, effects of falls, fall prevention
strategies, benefits of exercise for fall prevention,
home hazard evaluation/modification, and
medication review. All participants had received
fall prevention and an instruction booklet by
the end of the health education class.

The exercise intervention was developed
and monitored by the research team. The
participants were supervised in the exercise
training by sport trainer. The exercise interven-
tion was consisted of strengthening, balance,
endurance, and flexibility of the body for sixty
minutes per session. Each exercise session
was consisted of ten-minute warm-up exercise
including neck rotation in a clockwise and
counterclockwise fashion, turning shoulder
exercise, trunk rotational exercise, and ankle
rotational exercise. The activities included: (i)
ten-minute balance training with single-leg
stance, single limb stance with arm, side leg
raise, heel-or-toe stand, and heel-to-toe walking,
(ii) ten-minute low-extremity muscle-strength-
ening exercise using a resistance band, (iii) twenty-
minute endurance exercise training by using
the northeastern Thai folk-dance (Soeng-Isaan)
exercise program, and (iv) ten-minute cool-down
exercise by stretching and relaxation exercises.

Dance with the northeastern Thai folk-mu-
sic was applied as the exercise intervention.

The participants had practiced dancing in pro-
gressive pattern, from the simplest and least
physical demanding to the most dynamic
of movement. The dancing exercises were
implemented in low to moderate rate of intensity
(50-60% of maximum heart rate) to prevent
fatigue effects. If any participants felt discomfort
during exercise, they were allowed to discontinue
participating in the session. All participants had
participated continually in the exercise with the
group at the hospital three days a week for 16
weeks.

After the 16-week of exercise training, all
participants were given an exercise booklet and
video with illustrations and instructions and
encouraged to continue doing similar exercises in
their own home or community settings for eight-
weeks, without being supported by the research
team. While doing exercise at home or commu-
nity, the participants were provided a home visit
every two weeks by the primary investigator
(Pl) or the community nurse to ensure that no
negative effects of the exercises or exercise-
related problems occurred at home. The
participants could reach the Pl or the community
nurse by phone if needed. Data on adherence to
the exercise program were recorded by partici-
pants every week in the exercise record sheets,
which could be retrieved and reviewed by the PI
or the community nurse during the home visits.

Control group: The participants in the
control group received no intervention but
the basic routine care: advice for risk of fall
prevention including exercise, wearing appropri-
ate clothing, wearing sensible shoes, removing
home hazards, light up their living space, and
using assistive devices after being assessed risk
of falling. The advice was delivered by the nurse
or health care provider at the local hospital. The
participants’ performance, then, was evaluated
on the outcome variables at the first week
as baseline (T0), the 17" week (T1), and the
25%week (T2) of the study program. At the end
of the study, all participants in the control group
received information of exercise illustrated the
fall prevention and instruction booklet.

Data analysis: Descriptive statistics
were applied for analyzing and describing
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the demographic data of the participants. The
assumptions of normal homogeneity of variance
for inferential statistic variables and compound
symmetry of the dependent variable data were
checked for determining statistical analysis. The
assumptions were met for applying, an inde-
pendent t-test for testing the mean differences
score of the balance, FOF, and physical fitness
between treatment and control groups. Two-way
repeated measure ANOVA was used to examine
the mean differences between and within groups
for the outcome variables.

Results

Participant characteristics: Baseline charac-
teristics of 60 participants are shown in Table 1.
The mean age + standard deviation of the
participantsin the control group was 65.53+2.56
and the intervention group was 65.60 + 2.47.
Participants in both groups were predominantly
female. At the baseline, performance on
the balance, physical fitness, and FOF test
between two groups were similar on most
outcome measures. In general, at the baseline,
the intervention group had better health
conditions than the control group. However,
the intervention group had a greater number of
abnormal eyesight, movement, or walking problems,
and had been falling than the control group.

Intention to treat outcome analysis:
In the intervention group, 30 out of 42
participants had completed the interventional
activities while 30 out of the 40 participants in
the control group had completed the program.
Table 2. illustrated the comparison of outcome
measures assessed at the baseline and post-
intervention, at the 17" week and the 25" week
between the intervention and control groups.
For the intervention group, there were signifi-
cantly higher scores on balance (F (1.82, 52.76)
= 49.26, p< .001) and physical fitness scores at
T1 and T2 than at TO; FOF score at T1 and T2
were significantly lower than at TO (F (2, 58) =
35.24, p<.001). Compared between two groups,
the intervention group had significantly higher
scores on balance (t = 2.19, p < .05, t = 6.03,
p< .001) and physical fitness, and lower scores
on FOF (t =-4.84, p< .001, t =-7.55, p< .001) at T1
and T2 than control group, while back-scratch

(t=1.43,p>.05 t=2.56, p<.05) had signifi-
cantly higher scores only at T2.

Safety and compliance to the intervention:
To have completed compliance of the program,
the participants must do exercise three days
per week. The average percentage of adherence
of all participants who completed twenty
weeks of the exercise program was 85.71%
(30 of 35 participants). Their common reasons
for limiting their exercise adherence were their
moving to mainland for working, living
with their relatives, and health conditions.

No injuries were associated with performing
the intervention. Some participants reported
bodily discomfort during the first two weeks of
the exercise session. However, their symptoms
were relieved after they continued doing
exercises.

Discussion

This study evaluated the effectiveness
of the multifactorial fall prevention program
implemented through the local public health
partnerships. The results showed that the
program improved balance and physical fitness,
but reduced FOF significantly during 24 weeks
of implementation. Only back-scratch had
significantly higher scores only at 17 weeks. The
results of this study were relevant to the studies
of??> which were revealed that older adults
receiving multifactorial program training
improved their balance and physical fitness
and reduce their FOF.

The effectiveness of this fall prevention
program resulted from both health education
classes and exercise program. The health educa-
tion classes, delivered by a professional nurse,
were given to the older adults to understand
risk factors of falls, the effects of falls, fall pre-
vention strategies, the benefit of exercise for fall
prevention, home hazards evaluation/modifi
cation, and medication review. The exercise
programs, delivered by the trained instructors,
could be implemented safely and effectively in
local communities. Health education classes
and exercise programs were accountable for the
effectiveness of this fall prevention program.
This result was relevant to the previous studies
suggested that effects of the multifactorial risk
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Table 1. Characteristics of the participants at baseline (n =60)

Characteristics and Falls risk factors Intervention Control Statistics p
Group (30) Group (30) Value
Age, mean + SD 65.53 + 2.56 65.60 + 2.47 -0.108° 0.915
Sex (M: F), n 2:28 3:27 -0.467°  0.640
Marital status 13.3%,26.7%,60.0%  10.0%,36.7%,53.3% 0.734° 0.693
(% single, married, separate and divorce)
Working: non-working, n (%6working) 10:20 (33.3%) 17:13 (56.7%) -1.817°  0.069
Have medical conditions: healthy, n 26:4 (86.7%) 30:0 (100%) -2.070° 0.038
(%have health conditions)
Number of medical conditions, mean + SD 1.83 +1.23 2.00+0.91 -0.609° 0.545
Number of medications use, mean + SD 1.60 +1.25 2.16+1.31 -1.694° 0.096
Normal eyesight: abnormal eyesight, n 22:8 (26.7%) 27:3 (10.0%) -1.668°  0.095
(%non-normal eyesight)
Drinking alcohol: non-drink, n 3:27 (10.0%) 2:28 (6.7%) 0.467° 0.640
(% drinking alcohol)
Exercise: non-exercise n (% non-exercise) 13:17(56.7%) 13:17(56.7%) 0.000° 1.000
Fallers: non-fallers, n (% fallers) 5:25 (16.7%) 2:28(6.7%) 1.207° 0.228
Movement or walking problem: normal, n 4:26 (13.3%) 0:30 (0.0%) 2.070° 0.038
(% movement or walking problem)
Balance, mean + SD 29.10 (£1.94) 29.03 (£3.38) 0.098° 0.922
Fear of Falling, mean + SD 37.50 (+8.52) 37.60 (+8.58) -0.045° 0.964
Chair stand (no. of stands), mean + SD 12.43 (+3.01) 12.57 (+1.74) -0.221° 0.826
Arm Curl (no. of reps), mean + SD 17.10 (+4.22) 17.20 (+3.71) -0.098°  0.923
2 Min Step (no. of steps), mean + SD 99.83 (£27.72) 100.03 (+22.32) -0.031* 0976
Chair Sit-&Reach (inches +/-), mean + SD -3.32 (£3.15) -3.29 (x2.70) -0.040° 0.969
Back Scratch (inches +/-), mean + SD -4.87 (£4.75) -4.82 (£4.16) -0.043° 0.966
8-Ft Up-&-Go (second), mean + SD 15.53 (+3.50) 15.50 (+2.63) 0.038° 0.970

a = independent t-test, b = z-test for proportion difference, ¢ = Chi-square test

Table 2. Outcome analysis

Outcome measures Intervention Control t p
Group(n=30) Group(n=30)
v Baseline 29.10+£1.94 29.03+3.38 0.09 .93
_‘,E Week 17 30.83+3.02 29.17+2.88 2.19 .03
® Week 25 33.23+2.09 29.37+2.82 6.03 <.001
J Chulabhorn Royal Acad. 2022; 4(2): 47-58 53



Table 2. Outcome analysis (Continue)

Outcome measures Intervention Control t p
Group(n=30) Group(n=30)

% o Baseline 37.50 +8.52 37.60 +8.58 -0.05 .95
§ E e Week 17 28.00 +6.63 37.53 +8.50 -4.84 <.001
Week 25 24.63 +6.37 37.27 +6.59 -7.55 <.001

-{% b = Baseline 12.43 £3.01 12.57 +1.74 -0.21 .83
_z 2 g Week 17 14.73+2.52 12.80+1.67 3.51 <.001
& " Weekss 17.07+2.75 12.60+1.40 7.92 <001

T»:_S - Baseline 17.10+4.22 17.20+3.71 -1.0 .92
LE) ; ’;‘-\, Week 17 23.43+5.36 17.47+3.48 5.11 <.001
< - Week 25 33.37+6.42 17.27+3.05 12.40 <.001

c 8 fg_ Baseline 99.83+27.72 100.03+22.32 -0.31 .98
E \8/' :qu,-_)’ Week 17 130.27+33.32 100.23+20.93 4.18 <.001
» o Week 25 148.93+31.65 99.30+21.09 7.15 <.001

:E - 1_;_\ Baseline -3.32+3.15 -3.29+2.70 -0.04 97

28 8 Week17 -1.90+2.71 -3.39+2.41 2.24 03
g - :Ei Week 25 -1.22+2.19 -3.36+2.42 3.59 <.001

% '\I Baseline -4.87+4.57 -4.82+4.16 -0.05 .96

E E Week 17 -3.28+3.71 -4.59+3.42 1.43 .16

g :E), Week 25 -2.40+3.42 -0.62+3.30 2.56 .01

N L(IB :g Baseline 15.53+3.50 15.50+2.63 0.04 .98
iy °g § Week 17 12.00+2.68 15.67+2.76 0.96 < .001
0 = Week 25 9.37+2.24 15.33+2.47 0.33 <.001

management programs required educating Effectiveness of the exercise programs

patients to know about how to manage fall risk
factors®»?®. The health education classes, and
exercise programs could enhance participants’
self-care abilities. In addition, booklets guiding
for fall prevention and instructions were also
provided so that participants could learn or
review the material at home. Therefore,
educating the participants through formal learning
class by the professional nurse and providing
the fall prevention booklet for managing fall
risk factors could improve effectiveness of this
program.

for the participants depended on to what
extent the participants could engage themselves
in exercises. Most successful exercise programs
prescribed exercise three or more times per
week?’, and programs should consider the
participant’s ability to sustain the intensity of
exercise’®. In this study, the participants attending
the group exercise program at least three times
per week had better performance on balance
and physical fitness mobility and reducing FOF in
16-week post-intervention, compared with their
own performance at baseline (T0), and with the
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control group. This study results were consistent
with the previous studies of the 12-week group
exercise program and the eight-week self-man-
agement exercise program’, the 12-week
program composed of one education session
and three exercise sessions per week®. The
12-week multifactorial program composed of
four structured week health education classes
coupled with health education brochures and
eight-week exercise training once a week*. The
above-mentioned studies showed that, it was
reported that balance and physical function
significantly improved.

In addition, the previous study revealed
that sustaining adherence to falls prevention
exercise programs could reduce risk of fall*’.
In this study, after 16 weeks of group exercise
program, thirty participants in the intervention
group could sustain adherence to fall prevention
exercise programs at home at least three days
per week for eight weeks. After 24 weeks of
exercise program, they had more improvement
in balance and physical fitness and reduce
FOF compared to the baseline (TO), 17™-week
(T1), 25™-week, post-intervention (T2), and
the control group except back-scratch had
significantly higher scores only at T2. Therefore,
the rang of adherence and continues partici-
pation in the programs could improve program
successfully.

The successful implementation of this exercise
program was confirmed by outcome improve-
ment in 17"-week and 25"-week post-intervention
because activities of the exercise program were
delivered in both group-based and home-based
exercise in the similar pattern, 60 minutes per
day, three days per week for 24 weeks. In ad-
dition, other significant factors contributing to
success of the program included providing the
exercise booklet and video with illustrations and
instructions, and offering active reinforcement
by a community nurse or Pl during exercise at
home could. These interventional activities could
encourage the participants to continue doing
exercise as program designed. This study
was associated with other successful programs
in the previous studies; they suggested that
the successful fall prevention exercise program

should combine both group-based and home-
based exercise at least 30 minutes per day and
three days per week*?. Although the participants
in this study had ability to move and travel
independently, the hospital and the local
government kindly provided two-way local taxi
transportation to support the participants during
participating in research activities at the hospital.
Getting transportation support could help
sustain participants’ adherence to the weekly
exercise sessions, which could lead the exercise
program to successful implementation®.

For balance assessment, the findings of
this study showed the positive effects of the
older adults’ Berg balance scale in the multi-
factorial fall prevention program. The reasons
for the positive effects of this study were
due to that this multifactorial fall prevention
program was tailor-made for improving the
balance among older adults at-risk of falling.
This multifactorial fall prevention program was
comprised of health education classes and
exercise interventions for improving balance
in older adults at-risk of falling. During health
education class, the participants were educated
to understand the risks of fall factors and how
to prevent falling by applying various strategies,
specifically exercise intervention.

The exercise intervention had the positive
effects on reducing falls and improving muscle
strength and physical function via sharing
experiences from the exercise live model and media.
In the training exercise session, we provided
the group exercise intervention including (i)
balance training with single-leg stance, single
limb stance with arm, side leg raises, heel or toe
stand, and heel to toe walking, (ii) low-extremity
muscle strengthening exercise using a resistance
band, and (iii) endurance exercise training by
using the northeastern Thai folk-dance program
for sixteen weeks. After that, the participants
were assigned to have home exercise for eight
weeks. In addition, the northeastern Thai
folk-dance exercise was designed in various
steps-directions synchronized with music rhythm
such as forwards-and-backward, left-and-right,
oblique-forwards-and-backward combined with
hand movement. This kind of exercise could
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be used to train proprioceptive and balancing
for older adults. Moreover, we provided
the exercise booklet, video with illustrations,
and instructions for the participants to practice
similar exercises at home. Those mentioned
strategies encouraged the participants to
exercise continually and sustain adherence to
the program. The exercise strategies could not
only improve balance but also enhance
physical fitness of participants. Finally, their
balance and physical fitness abilities were
improved. The study findings had supported
other studies’? which demonstrated that
the exercise could improve balance and physical
fitness in the groups of older adults.

Reducing fear of falling (FOF), this multifactorial
fall prevention program enhanced self-efficacy
beliefs regarding falls, the sense of control
over falling, and risk perception and falls
outcome expectancies. To reduce FOF, this study
used five strategies, including (i) promoting
the positive attitude towards risks of falls and
the FOF as controllable events, (ii) reducing
the home hazards, (iii) changing the home
environment, (iv) reviewing medication used
for reducing the risk of falls, and (v) promoting
exercise to increase strength, balance, and
fitness by setting realistic goals based on personal
capabilities. Furthermore, motivating the positive
attitude of exercise by sharing experiences of
the successful exercise live model in health
education class, step-by-step exercise training,
being supervised by the trained instructor,
and encouraging the participants during exercise
class had created the sense of self-efficacy in
exercise. Finally, the participants could do
exercise continually both as a group at hospital
and as individual at home. As a result, they had
improved their balance and physical fitness
performance. It also resulted in reducing fear
of falling. It is suggested that increasing
the self-confidence in practicing exercise and
perception of risks of falls as controllable
factors could improve physical fitness and
balance and reduce FOF*.

Limitations: Since this study was conducted
in only one province of Thai Eastern region,
the findings could be plausibly transferable to
other settings with similar contexts, not different

ones. In addition, the study focused on the
multifactorial fall prevention program implemented
in the specific sample size, the results might be
valid to certain group of older adults. It would
be scientifically useful if the program could be
applied for its effects in the larger groups of
older people in various contexts.

Conclusions

This quasi-experimental study had evaluat-
ed the effects of multifactorial fall prevention
intervention programs on risk factors among
the older adults at-risk of falls. It was proven that
the intervention program could improve balance
and physical fitness and reduce FOF significantly.
The key points of the intervention program
could be concluded as a successful program due
to the following unique components:

1) Heath education sessions that comprised
of knowledge and learning process related to falls
and fall prevention were well-delivered to en-
hance participants’ capability, self-efficacy, and
skills in dealing with falls.

2) Exercise programs were organized as
groups and individuals and in the appropriate
duration of exercise to ensure participants’
adherence to the exercise program.

3) While the intervention program was
being implemented, the program received
good supports in term of place, facilities and
transportation from both hospitals and local
governments. These supports and facilities
cloud encourage and motivate the older adults
to participate actively in the program. As
results of positive effects of the multifactorial fall
prevention program, it is suggested that health
care providers should utilize the program to
promote self-care capability for fall prevention
among community-dwelling older adults.
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Abstract

Objectives: We aimed to characterize the pathology of patients with acute coronary syndrome (ACS)
using optical coherence tomography (OCT).

Background: OCT is a new, high-resolution intravascular imaging modality that is useful for the
assessment of the morphology of ACS lesions.

Methods: We studied 22 patients with ACS using OCT imaging. The pathological features of the
disease were classified as plaque rupture, plaque erosion, and calcified nodule.

Results: The incidences of plaque rupture, plague erosion, and calcified nodule were 73%, 9%, and
9%, respectively. Participants with plaque rupture tended to be younger than those with the other
types of lesions (65.7 + 9.4, 72.0 + 9.9, and 80.0 * 8.5 years, respectively; p=0.13). Fibrous plaque
tended to be more prevalent than plaque erosion (75%, 100%, and 0%, respectively; p=0.15). The
serum creatinine concentration of participants with calcified nodule was higher than that of
participants with plaque rupture (1.2 £ 0 vs. 1.0 £ 0.2; p=0.049). The mean minimum luminal
diameter (MLD) was highest in participants with calcified nodule and was significantly higher than in
participants with plaque rupture (1.5 + 0.5 vs. 1.0 £ 0.2; p=0.047).

Conclusions: Plaque rupture was the most common lesion, being present in 73% of the patients with
ACS, and plaque erosion tended to be associated with the lowest mean luminal area of the three types
of lesions. In addition, calcified nodules were common in older patients and were associated with a
higher creatinine concentration and MLD than plaque rupture.

Keywords: Plaque rupture, Plaque erosion, Calcified nodule, Optical coherence tomography, Acute
coronary syndrome
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Introduction

Acute coronary syndrome (ACS) is one of
the commonest causes of sudden cardiac death.
In most instances, ACS is thought to be the
result of sudden coronary stenosis, secondary
to thrombosis. Luminal thrombosis can
occur as a result of three pathological changes in
particular: plague rupture (PR), plague erosion
(PE), and calcified nodule (CN). The incidence of
thrombus in patients who suddenly die because
of ACS is ~60%, and the underlying etiologies
have been shown to be PR in 55%—60% of cases,
PE in 30%—35%, and CN in 2%—7% . In addition,
Naghavi et al. found that plaque rupture is the
most common lesion at autopsy in patients who
experience sudden cardiac death 2.

Optical coherence tomography (OCT) is an
intravascular imaging technique that is based
on the reflection of near-infrared light to create
images, and this provides a high axial resolution
of up to 10 um and lateral resolution of 20 um.
The tissue penetration is limited to a depth of
2 mm, but this varies significantly, according
to the tissue being imaged. At present, the
resolution achievable using OCT is superior to
that of other intravascular imaging techniques ©.
For example, it is up to 10 times higher than
that of intravascular ultrasonography (IVUS),
such that it can provide clear detail of the
three layers of the vascular wall. Many previous
studies have shown that OCT can be used to
visualize the microstructure of atherosclerotic
plagues, including the thin fibrous cap, lipid core,
and intracoronary thrombus, which are believed
to be responsible for plaque vulnerability “©.
OCT images of atherosclerotic plaque provide
more detail of the microstructure than IVUS ©.

In the present study, we aimed to evaluate
the pathological characteristics of PR, PE, and
CN lesions in patients with ACS (including ST
segment elevation myocardial infarction [STEMI]
and non-ST segment elevation acute coronary
syndrome [NSTACS]) using OCT.

Methods
Study sample

We recruited 22 patients with ACS who
underwent OCT imaging of their culprit lesions.
The exclusion criteria were failure in the
advance of the OCT catheter across the culprit
lesion; contamination with blood, which results
in poor image quality; severe calcification,
necessitating rotational atherectomy (Rotablator;
Boston Scientific, Marlborough, MA, USA), and
chronic kidney disease (CKD) stages IV and V.

The participants had either STEMI or NSTE-ACS.
ST segment elevation myocardial infarction (M)
was defined using continuous chest pain that
lasted >20 min; ST segment elevation on more
than two contiguous leads of > 2.5 mm in men
< 40 years, 2 2 mm in men > 40 years, or 2 1.5
mm in women on lead V2/V3, and/or > 1 mm
on other leads, or new left bundle-branch block.
NSTE-ACS included non-ST segment elevation
myocardial infarction (NSTEMI) and unstable
angina pectoris. NSTEMI was defined using
ischemic symptoms in the absence of ST
segment elevation on electrocardiography,
with high circulating cardiac enzyme activities.
Unstable angina pectoris was defined as
new-onset chest discomfort on exertion or at
rest, with normal concentrations of cardiac
markers. The study was approved by the
Phramongkutklao  Medical College Ethics
Committee and all the participants provided
their written informed consent.

OCT image acquisition

OCT imaging of culprit lesions was conducted
using the frequency domain Optis system and
a Dragonfly Optis Imaging Catheter or the OFDI
system and an OFDI catheter. The culprit lesion
was identified using coronary angiography,
electrocardiography, and transthoracic echo-
cardiography. In participants with TIMI flow < 2,
aspiration thrombectomy or pre-dilatation
with a balloon of diameter less than that of the
vessel was performed. A 2.7-F OCT imaging
catheter was carefully advanced distal to
the culprit lesion, then automatic or manual
pullback was performed at 40 mm/sec for 7.5
cm, while contrast media was gradually added
to replace the blood removed.
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Figure 1. OCT images showed plaque rupture was identified by a presence of fibrous cap discontinuity

and a caviry formation of the plaque

Figure 2. OCT images revealed plague erosion was characterized by the presence of attached thrombus

overlying an intact and visualized plaque

OCT image analysis

All OCT images were analyzed by the
researcher and an experienced OCT investigator
who was blinded to the clinical presentation and
angiographic data. When there was disagree-
ment between the investigators, a consensus
reading was obtained.

OCT image features
The presence of fibrous cap disruption
(PR, PE, CN, lipid plaque, fibrous plaque, calci-

fied plague, or intracoronary thrombus) was
recorded. PR was identified by the presence of
fibrous cap discontinuity and cavity formation
in the plaque (Figure 1). PE was characterized
by the presence of thrombus overlying an
intact plaque (Figure 2). CN was defined as fibrous
cap disruption over a calcified plaque, charac-
terized by protruding calcification, superficial
calcium deposition, and the presence of a
substantial amount of calcium proximal and/or
distal to the lesion (Figure 3) ). Culprit lesions
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Figure 3. OCT demonstrateCalcified nodule was defined when fibrous cap disruption was detected over
a calcidied plaque characterized by protruding calcification, superficial calcium, and the presence of
substantive calcium proximal and/or distal to the lesion

Figure 4. OCT revealed lipid plaques as signal-poor regions with diffuse borders(A). fibrous plaques were
defined as homogeneous signal-rich regions(B), fibrocalcific plaques as signal poor regions with sharp

borders(C).

that did not meet the criteria for PR, PE, or CN
were classified as “other”. Fibrous plaques were
defined as homogeneous signal-rich regions,
fibrocalcific plagues as signal-poor regions
with clearly defined borders, and lipid plaques
as signal-poor regions with diffuse borders
(Figure 4). OCT is also capable of differentiating
red and white thrombus. A red thrombus was

defined as a protruding mass, characterized by
high back-scattering with signal-free shadowing
inside the vessel lumen, and white thrombus
(platelet-rich) was defined as a lesion with low
back-scattering ® (Figure 5). Owing to its high
resolution, OCT can also demonstrate thick-cap
fibroatheroma (TCFA), defined as a plaque with
a thin fibrous cap of < 65 um thickness.
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Statistical analysis

Data are shown as mean * SD. Comparisons
between two groups were performed using
Fisher’s exact test. ANOVA or the Kruskal-Wal-
lis test was used to compare data relating to
PR, PE, and CN, and comparisons between two
groups were made using the unpaired t-test or
Mann-Whitney U test. P < 0.05 was accepted as
indicating statistical significance.

Results
Baseline characteristics of the participants

A total of 22 patients with ACS were
enrolled. The baseline characteristics of partic-
ipants in whom PR, PE, CN, or other unspeci-
fied lesions were identified are summarized in

Table 1. The mean age of the participants was
67 years and 64% of them were men. With re-
spect to coronary risk factors, the prevalences of
hypertension, diabetes, and smoking were
63.6%, 31.8%, and 40.9%, respectively. The
prevalence of STEMI was 32%.

A comparison of the characteristics of
participants with PR, PE, and CN is shown in
Table 2. The participants with PR tended to be
younger than those with the other two types
of lesions (66 years old), but there were no
significant differences in any of the characteristics
of the three groups. However, the participants
with CN were more likely to have CKD stage Il
and a high creatinine concentration than those
with PR or PE.

Figure 5. OCT demonstrated red thrombus were demonstrated as a high backscattering protrusion mass
with signal-free shadowing inside the vessel lumen (A), and white thrombus (platelet-rich) were revealed

as low-backscattering projection (B)

Table 1. Baseline characteristics of the participants

Full cohort Classified Other P-value
(n=22) (n=20) (n=2)
Age 67.6+9.6 67.8+10.0 66.0+4.2 0.812
Men 14 (63.6%) 13 (65.0%) 1 (50.0%) 1.000
Body mass 66.8+7.6 66.7+7.7 68.0+9.9 0.694
Height 162.0+£7.3 162.2+6.9 160.0+14.1 0.825
BMI 25.6+3.4 25.4+2.9 27.2+8.6 0.815
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Table 1. Baseline characteristics of the participants (Continue)

Full cohort Classified Other P-value
(n=22) (n=20) (n=2)
Risk factors
Hypertension 14 (63.6%) 13 (65.0%) 1 (50.0%) 1.000
Diabetes mellitus 7 (31.8%) 7 (35.0%) 0 (0.0%) 1.000
Dyslipidemia 14 (63.6%) 13 (65.0%) 1 (50.0%)
Chronic kidney disease 15 (68.2%) 14 (70.0%) 1 (50.0%) 1.000
Chronic kidney disease (stage Il) 10 (45.5%) 9 (45.0%) 1 (50.0%) 1.000
Chronic kidney disease (stage Ill) 5(22.7%) 5 (25.0%) 0 (0.0%)
Family history of CAD 4 (18.2%) 3 (15.0%) 1(50.0%) 0.338
Smoking 9 (40.9%) 9 (45.0%) 0 (0.0%) 0.494
Alcohol 3(13.6%) 3(15.0%) 0 (0.0%) 1.000
Presentation
NSTE-ACS 15 (68.2%) 14 (70.0%) 1(50.0%) 1.000
STEMI 7 (31.8%) 6 (30.0%) 1 (50.0%)

BMI=body mass index, CAD= coronary artery disease, NSTE-ACS= non-ST-segment elevation acute cor-
onary syndrome, STEMI= ST-segment elevation myocardial infarction.

Incidence of plaque rupture, plaque erosion, and calcified nodule in the participants
Ofthe 22 culprit lesions identified, 16 (73%) were classified as PR, 2 (9%) were classified as plaque
erosion, calcified nodule, and others (Figure 6).

Table 2. Baseline characteristics of the participants with plaque rupture, plaque erosion, or calcified
nodule

PR PE CN P-value P-value
(n=16) (n=2) (n=2) PRvs. PE PEvs.CN PRvs.CN
Age 0.131  0.385 0.477 0.058
65.7+9.4 720+9.9  80.0+8.5
Men 10 (62.5%) 1 (50.0%) 2 (100.0%) 0-775
Body mass (kg) 66.8+75 72.0+28  605+12.0 0343 0356 0.319 0.299
Height (cm) 162.3+6.8 162.5+10.6 161.5¢92 0989 ~ 0963 0929 0888
BMI 254+30 274+25 230+20 0343 0395 0.195 0.293
Risk factors
Hypertension 10 (62.5%) 2 (100.0%) 1(50.0%) 0.775 0.529 1.000 1.000
Diabetes mellitus 5(31.3%)  1(50.0%) 1(50.0%) 1.000  1.000 1.000 1.000
Dyslipidemia 11 (68.8%) 1 (50.0%) 1(50.0%) 1.000  1.000 1.000 1.000
CKD stage Il 3(18.8%) 0 (0.0%) 2 (100.0%) 0.104  1.000 0.333 0.065
FH of CAD 3(18.8%)  0(0.0%) 0(0.0%) 1.000  1.000 N/A 1.000
Smoking 7(43.8%)  1(50.0%) 1(50.0%) 1.000  1.000 1.000 1.000
Alcohol 3(18.8%)  0(0.0%) 0(0.0%) 1.000  1.000 N/A 1.000
Presentation
NSTE-ACS 11 (68.7%) 1 (50.0%) 2 (100.0%) 1.000  1.000 1.000 1.000
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Table 2. Baseline characteristics of the participants with plaque rupture, plaque erosion, or calcified

nodule (Continue)

PR PE CN P-value P-value
(n=16) (n=2) (n=2) PRvs. PE PEvs.CN PRvs.CN
STEMI 5(31.3%)  1(50.0%)  0(0.0%)
Laboratory parameters

HCT, mg/dL 420+48 39455 37.1+7.6 0388 0479 0763  0.209
Creatinine, mg/dL  1.0£0.2  0.8+05 12+00 0303 0673 0121  0.049
AST activity 56.2+44.6 31.6+105 27.1+N/A N/A 0399  N/A N/A

ALT activity 431+540 421+47  158+N/A N/A 0399  N/A N/A

PR = plaque rupture, PE = plaque erosion, CN = calcified nodule, FH = family history, CKD = chronic
kidney disease, CAD = coronary artery disease, HCT = hematocrit, AST = aspartate aminotransferase,

ALT = alanine aminotransferase.

PR = plaque rupture, PE = plaque erosion, CN = calcified nodule

n=22

Figure 6. incidence of plaque rupture, plaque erosion, and calcified nodule

Angiographic findings

The lesion distribution is summarized in
Table 3. PR was most prevalent in the LAD,
followed by the RCA, and least prevalent in the
LCX. All of the PE lesions were identified in the
LAD, but CN lesions were equally prevalent in
the LAD and RCA.

Characteristics of the plaques, determined
using OCT

Thrombus was identified in all the PR
lesions, and red thrombus was more prevalent
than white thrombus. PR was present in 100%

of the lipid plaques, 87.5% of calcified plaques,
and 75% of the fibrous plaques; whereas PR
and PE tended to be associated with fibrous
plague. There were no significant differences in
the prevalence of TCFA among participants with
the various lesions: it was present in 15 (93.8%),
2 (100%), and 1 (50%) of the participants with
PR, PE, and CN, respectively. The mean MLD was
higher in participants with CN (1.5 + 0.5 mm)
than in those with PE or CN (p = 0.047)
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Table 3. Distribution of angiographic lesions

PR PE CN P-value P-value
PR vs. PE PEvs.CN PRvs.CN
Lesion location
LAD 12 (75.0%) 2(100.0%) 1(50.0%) 0.718 1.000 1.000 0.490
LCX 1(6.2%)  0(0.0%)  0(0.0%)
RCA 3(18.8%) 0 (0.0%) 1 (50.0%)
PR = plaque rupture, PE = plaque erosion, CN = calcified nodule.
Table 4. Plague characteristics, identified using OCT
PR PE CN P-value P-value
(n=16) (n=2) (n=2) PRvs.PE PEvs.CN PRvs.CN
Thrombus 16 (100.0%) 2 (100.0%) 1(50.0%)  0.200 N/A 1.000 N/A
Red thrombus 14 (87.5%) 1 (50.0%) 1 (50.0% 0.162 0.314 1.000 0.314
White thrombus 8 (50.0%) 1 (50.0%) 0 (0.0%) 0.728 1.000 1.000 0.477
Calcified plaque 14 (87.5%) 2 (100.0%) 2 (100.0%) 1.000 1.000 N/A 1.000
Lipid plaque 16 (100.0%) 2 (100.0%) 2 (100.0%)  N/A N/A N/A N/A
Fibrous plague 12 (75.0%) 2 (100.0%) 0 (0.0%) 0.155 1.000 0.333 0.098
TCFA< 0.065 um 15(93.8%) 2 (100.0%) 1 (50.0%) 0.126 0.261 0.221 0.083
TCFA 0.04+£0.02 0.05+0.01 0.05+£0.06 0.731 0.370 1.000 0.883
MLA 15204 1.2+0.1 24116 0.350 0.261 0.221 0.399
MLD 1.0+£0.2 1.0+£0.1 1.5+£0.5 0.047 0.791 0.2415 0.020
Length (mm) 32.8+16.7 27.1+8.38 11.0+£8.7 0.207 0.779 0.121 0.092
RVD 3.4+£05 2.8+0.3 3.7+£0.2 0.139 0.097 0.060 0.399

PR = plaque rupture, PE = plaque erosion, CN = calcified nodule, TCFA = thin cap fibroatheroma, MLA =
minimum luminal area, MLD = minimum luminal diameter, RVD = reference vessel diameter.

Discussion

This study represents the first systematic
characterization of the pathophysiology of the
three most common causes of ACS performed
using OCT in Thailand. OCT provides higher
resolution images of intravascular structures
than IVUS. The principal findings were that OCT
is an effective means of classifying the patho-
physiology of ACS as PR, PE, or CN; and that it is
also an ideal tool for the identification of micro-
vascular structures, such as vulnerable plaque
and TCFA, for the classification of the type of
thrombus.

Prevalences of plaque rupture, plaque erosion,
and calcified nodule in patients with ACS

The most common causes of acute
thrombosis in patients with ACS are PR, PE,
and CN . Previous autopsy findings showed
that thrombosis of the coronary artery resulted
from PR in 60% of participants and from PE in
40% of participants . In addition, Farb et al.
studied 50 cases of sudden death owing to
coronary thrombosis, and identified thin
fibrous cap rupture in 28 patients and erosion
in 22 patients 9, Furthermore, Hisaki et al. ®¥
performed a histopathological study in patients
with ACS who experienced sudden coronary
death, and identified 70 PR lesions and 54 PE
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lesions among the 122 postmortem lesions
identified. In the present study, the prevalence
of PR was 73%, which is similar to that previ-
ously reported, and that of PE was 9%, which is
lower. The prevalence of CN, the least common
pathology in patients with ACS, was 9% in the
present study, which is not dissimilar to the
previously reported prevalence of 4%—7% 2.

Characteristics of patients with plaque
rupture, plaque erosion, or calcified nodule

A previous postmortem study of individuals
who had experienced coronary sudden death
revealed a significantly higher prevalence of PE
in younger women, with a mean age of 4447
years "9 Burke et al. *® demonstrated that PE
is significantly associated with smoking, with
approximately 78%. In the present study, we
found that patients with PE were older than
those with PE. Furthermore, 50% of those with
PE were women, which implies a lower prev-
alence in this sex than that identified in the
previous study. This disparity may be the
result of differing characteristics of the partici-
pants. Recent studies have shown that coronary
calcification is more prevalent in patients with
CKD than in those with normal kidney function
(14715 “We also found that participants with CN
had higher circulating creatinine concentrations
and tended to have a higher prevalence of CKD
stage lll than those with PN or PE. Finally, PR was
more common in men, which is compatible with
the present data.

Plaque characteristics, identified using OCT

We found that lipid plagues were the only
ones to undergo PR. In addition, fibrous plaque
was present in 100% and 75% of participants
with PE or PR, respectively. Fibrin-rich red
thrombi predominated in participants with PR
(87.5%), whereas white thrombus was found
in approximately 50% of participants with PE or
CN. The mean MLD was highest in participants
with CN (p=0.047).

Clinical implications
The distinct characteristics of the patho-
physiology of patients with ACS, reflected in the

differing lesions of PE, PR, and CN, imply differing
causes and the necessity for differing treat-
ments. PE has previously been shown to be
associated with less thrombus than PR “® and
this may imply that less invasive treatments,
such as medication without stent implantation,
may be possible. However, further studies should
be conducted to investigate this possibility.

Limitations

The present study had several limitations.
First, the discrepancy between our data and
those obtained in previous studies might be the
result of differences in the participants and in
the size of the studies. Second, the presence of
thrombus overlying culprit lesions might have
obscured the pathology and plaque charac-
teristics. Third, we permitted the use of small
balloons (smaller than the reference vessel
diameter) for pre-dilatation in cases of STEMI
or critical lesions, to avoid contamination with
blood during pullback, causing back-scattering
and poor images, which may have affected
the features of the culprit lesion that were
identified.

Conclusion

In the present study, we found that OCT
represents an excellent intracoronary imaging
modality for the characterization of the patho-
physiology of ACS, in the forms of PR, PE, and
CN. PRisthe most common pathology in patients
with ACS, accounting for 73% of the lesions in
the present study. PE tended to be associated
with the lowest MLA of the three pathologies
and CN was commoner in older patients. In
addition, CN was associated with higher creati-
nine concentrations and MLD than PR.
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Abstract

The incidence of spinal metastases is increasing. An early diagnosis contributes to a good
result of holistic care and better quality of life for the patients. In Thailand, there are still no
standard clinical practice consensus guidelines. Therefore, we would like to review studies relate
to spinal metastases. The topic of interest is clinical presentations, diagnosis, imaging investigation,
and treatment options (which are conventional and minimally invasive surgery, medication,
and radiotherapy). These could be useful and might be developed to use as a general guideline
in the future.

Keywords: Spinal metastasis, Vertebral metastasis, Metastatic spine tumor, Spinal tumor
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Abstract

Background: Nowadays, cancer patients’ data is electronically transferred to the Thai cancer base registry by
the Thai Cancer Based Program, but some data were manually input causing data errors in the cancer registry
database. Objectives: This study aims to verify the basic data of cancer patients in the cancer registry database
and compare them with the original data from electronic medical record database from the hospital. Method:
The research used the basic cancer data between 2015-2018 from the cancer registry database and basic data
from outpatient and inpatient database from one tertiary hospital. The data were linked by using deterministic
record linkage. Data were analyzed by the percentage of agreement. Results: There are 26,138 records from
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both databases. Of 84 variables analyzed, we found perfect agreement on the pathological card number, recur-
rent, bilaterality, stage, and extend variables. The validity of personal data variables ranges from 63.29 to 99.99
percent, the tumor-related variables 51.19 to 100 percent, treatment-related variables 63.29 to 96.60 percent,
and follow-up data-related variables 17.99 to 96.86 percent. Conclusion: Basic data of patients from the cancer
registry database show various validities. Variables with low agreement should be corrected. In addition,

validation process must be implemented.

Keywords: Validity, Cancer Database, Hospital Database
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Case report: Dual Cutaneous Atypical Mycobacterium
Infection After Tattooing

Rasthawathana Desomchoke*, Rithee Smithrithee, Piyakan Limtanyakul
Dermatology Department, Chulabhorn hospital, Chulabhorn Royal Academy, Thailand
*Corresponding Author, Email: rasthawathana.des@cra.ac.th

Abstract:

A cutaneous atypical mycobacterium or non-tuberculous mycobacteria (NTM) infection commonly
found in contaminated medical and cosmetic procedures such as amateur tattoos1. The main route of
infection is caused by the direct inoculation of Mycobacterium spp. during the procedure. The clinical
presentations of this infection have many patterns which could lead to a misdiagnosis. Microbaterial
studies such as tissue culture and drug susceptibility are essential clues for both definite diagnosis and
treatment. Multi-antimicrobial agents are required to treat this infection with a long period of treat-
ment to be cured. We report an unusual dual NTMs infection in an otherwise healthy person who had
tattoos.

Keywords: Atypical mycobacterium infection, Non-tuberculous mycobacteria, Skin infection, Skin and
soft tissue infection

Case:

A 36-year-old Thai male from Chai Nat
province presented to Dermatologic and laser
clinic — Chulabhorn hospital with complaints of
two weeks history of multiple painful nodules
and pustules on the abdomen after tattooing,
which had appeared rapidly increased in
numbers over the period. He had been treated
previously from a private clinic with a topical
corticosteroid cream, without improvement.
He was otherwise well and was not allergic to
anything.

Physical examination showed multiple
ill-defined fluctuated painful erythematous to
purplish dermal to subcutaneous nodules along
with tattoo painting with purulent discharge on
abdomen (Figure 1, 2)

Laboratory Data:
Gram’s Stain: negative, AFB: negative, Modified
AFB: negative, KOH: negative

Histopathology (S62-01443):

The section shows skin and subcutaneous
tissue that reveal ulcerative surface covered
with fibrinopurulent exudate. There are abundant
lymphoplasmacytic cells infiltration in the dermis,
perivascular and periadnexal areas. Multiple
granulomas are present, composed of epithelioid
histiocytes and lymphocytes. (Figure 3, 4)

Figure 1. Clinical image of tattoo infected lesion
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Figure 3. Pathological image show mixed cell
granulomatous dermatitis

Figure 2. Clinical image of ulcerative tattooing
lesion

Figure 4. Pathological image demonstrates lymphoplasmacytic cells infiltration composed of
epithelioid histiocytes and lymphocytes

Microbiology study: Diagnosis: Dual Cutaneous atypical mycobac-
The tissue culture was positive for Mycobac- terium infection after tattooing

terium abscessus and Mycobacterium chelonae. Discussion

Drug susceptibility demonstrated resistance Tattoo is a popular cosmetic and spiritual

to Moxifloxacin, Ciprofloxacin, Doxycycline, procedure that approximately around 16% of

Imipenem, Trimethoprim/sulfamethoxazole; and the general population in the survey in 2003

susceptibility to Amikacin and Clarithromycin. which are also increasing in the number over the

decade!. Tattoo-associated NTM skin infections
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are reported as sporadic and extensive
outbreaks*?. NTM is found in the environment
such as water which is a main pathogen source
of contamination. Amateur or professional tattoo
artists use contaminated reagents for tattoo
ink dilution that a major route of NTM epidemic.
Most of all cutaneous and soft tissue atypical
mycobacterium infections are caused by direct
inoculation or traumatic event primarily via
contaminated tattoo ink during a procedure®*.

NTM infections should be considered in all
tattoo-associated reactions since it is a great
mimicker. Clinical manifestations of the infection
are varied and not specific patterns. The presentations
are reported such as ulceration, verrucous plaque,
nodules appearing abruptly along tattoo scrolling
within 7- 28 days**. Skin biopsies are needed
for both histology and microbiology study.
Tissue culture for cutaneous NTM infection yields
a 50% positive. Other molecular studies such as
PCR are essential to confirm the NTM infection.
The sensitivity and specificity of detecting NTM
in paraffin-embedding tissue by nested PCR are
60% and 96%, respectively>. Drug susceptibility
testing is also important for an optimal regimen
since there is a high prevalence of antimicrobial
resistance among NTMs.

The common pathogens to infection of
the skin are M. marinum and M. hemophilum
and the rapid grower mycobacterium®’ (M.
abscessus, M. massiliense, M. chelonae, M.
fortuitum). M. fortuitum is a common pathogen
that caused skin infections after surgical procedure®.
Histology showed mixed cell granuloma.
The management remains a challenge since
there is no randomized controlled trial on
antimicrobial regimens. Updated management
guidelines recommend using at least two active
antimicrobial agents (macrolide and fluoro-
guinolones) to culture the resistance. Extended
excisional biopsy to obtain free margin should
be performed if possible’. Our patient has been
treated with the combination of ciprofloxacin
1000mg/day and azithromycin 500mg/day for 6
months with clinical responses.
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