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Original article

Effect of a comprehensive heart failure treatment program on left
ventricular ejection fraction and six-minute walk distance in heart
failure patients with reduced ejection fraction at Lampang Hospital

Boonyapiphat T' and Udol K2

'Department of Medicine, Lampang Hospital, Lampang, 2Department of Preventive and Social
Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok

Objectives Patients with chronic heart failure have excessively high mortality and readmission rates and a poor
quality of life. This single group, pre-post intervention study aimed to evaluate the effects of a comprehensive heart
failure treatment program on left ventricular ejection fraction (LVEF) and the six-minute walk distance in patients
diagnosed with heart failure with reduced ejection fraction (HFrEF).

Methods Patients with HFrEF participated in a comprehensive, on-going heart failure treatment program at Lampang
Hospital. The program focuses on guideline-directed medical therapy (GDMT) for heart failure, cardiac rehabilita-
tion, and health education for patients and caregivers regarding self-care and self-adjustment of diuretics. The program
was managed by a multidisciplinary team comprised of cardiologists, heart failure nurses, pharmacists and physical
therapists. LVEF was evaluated at baseline and at 6- and 9-month follow-ups. Six-minute walk distance was assessed at
baseline and at 12+3 month follow-ups.

Results Sixty-one HFrEF patients were included. After participation in the program, there was significant improve-
ment in LVEF (mean LVEF 27% before participation vs. 47% at 6- and 9 month follow-ups, p<0.001) and six-minute
walk distance (mean 313 m before participation vs. 357 m at 12+3 month follow-ups, p<0.001). Patients also reported
improved quality of life and New York Heart Association functional class.

Conclusions In patients with HFrEF participation in a comprehensive heart failure treatment program may lead to
improvement in LVEF and six-minute walk distance. Chiang Mai Medical Journal 2020;59(1):1-9.

Keywords: heart failure, comprehensive heart failure treatment, heart failure clinic, left ventricular ejection fraction,
six-minute walk distance, multidisciplinary team

Introduction

In the terminal stage of all varieties of structural
heart disease, heart failure is a chronic and pro-
gressive condition typically exemplified by inter-
mittent episodes of acute decompensation, leading
to high readmission rates and poor quality of life
resulting from limited functional capacity. The
mortality rate of heart failure is as high as that of
coronary artery disease. Data from Thai Acute
Decompensated Heart Failure Registry (Thai

ADHERE) reported that in-hospital mortality of
patients admitted for heart failure was 5.5% (1).
Moreover, the direct and indirect cost of care for
patients with heart failure is considerable as there
is no cure for this chronic condition.

A multidisciplinary team approach to heart
failure care has been shown to decrease mortality
and admission rates and to increase patients’
quality of life (2-6). In Thailand, the Ministry of
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Lampang 52000, Thailand.
E-mail: tulakom8@yahoo.com
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Public Health has developed a policy of providing
comprehensive care for heart failure patients by a
multidisciplinary team. Accordingly, specialized
heart failure clinics have been established in general
and regional hospitals in order to provide health
education, proper assessment and investigation,
optimal medication and rehabilitation, and ap-
propriate referral when necessary. Initial reports
have shown that heart failure clinics can decrease
readmission rates and increase patients’ quality
of life (7-10). However, there are only a limited
number of reports about the effects of heart failure
clinics on cardiac function and functional capacity
of heart failure patients.

Objectives

This study aimed to evaluate the effects of a
comprehensive heart failure treatment program
on left ventricular ejection fraction (LVEF) and
six-minute walk distance in patients diagnosed
with heart failure with reduced ejection fraction
(HFrEF).

Methods

This quasi-experimental study used a single
group, pre-post intervention design. The Research
Ethics Committee of Lampang Hospital approved
the study. All patients provided written informed
consent before participation in the study.

Participants

Study participants were heart failure patients
who were referred to the heart failure clinic of
Lampang Hospital between January 1, 2015 and
December 31, 2017. Subjects who met all of the
following criteria were included in this study: 1)
age 15 years or older; 2) having been diagnosed
with heart failure; 3) LVEF of 40% or less by echo-
cardiography prior to attending the heart failure
clinic; and 4) being willing to participate in this
study. We excluded subjects with one or more of
the following: 1) being unable to communicate in
the Thai language; 2) being unable to perform the
six-minute walk test; and 3) lacking the results
of echocardiography done before attending the
heart failure clinic.

Study interventions and procedures

The comprehensive heart failure treatment
program consists of activities related to heart failure
management which are based on a review of the
literature. Specifically, the program focuses on
guideline-directed medical therapy (GDMT) for
heart failure, cardiac rehabilitation and health
education for patients and caregivers regarding
self-careand self-adjustment of diuretics. A multi-
disciplinary team comprised of cardiologists, heart
failure nurses, pharmacists and physical thera-
pists provides care according to the comprehen-
sive heart failure treatment program to patients
and follows them in the heart failure clinic.

Heart failure patients are eligible to attend the
heart failure clinic if they have a left ventricular
ejection fraction of 40% or less by echocardio-
graphy, have no plan for surgery or other invasive
interventions, and are willing to visit the clinic on
scheduled appointment dates.

When a patient visits the heart failure clinic, a
clinic nurse takes a medical history and vital signs,
assesses the patient’s condition and evaluates
the patient’s quality of life using the Thai version
of the EQ-5D-3L questionnaire. The nurse also
provides health education to the patient and his/
her caregivers. A pharmacist assesses drug admini-
stration, patient compliance, number of remaining
pills, and concomitant medications prescribed
elsewhere. A physical therapist performs the six-
minute walk test to evaluate the patient’s func-
tional capacity and instructs the patient to do
home exercises. Finally, a cardiologist assesses
the patient’s condition, evaluates the New York
Heart Association (NYHA) functional class, pro-
vides appropriate treatments including adjust-
ment of medications, and considers referring the
patient to other experts such as a psychiatrist or a
nutritionist as necessary.

For a stable patient, subsequent follow-up visits
at the heart failure clinic is usually scheduled at
2,4, 6,8, 12, and 16 weeks, then every 16 weeks
thereafter. Follow-up visits may be more frequent
in case of clinical deterioration, adjustment of
medications, or abnormal laboratory findings.
NYHA functional class, six-minute walk test and



Boonyapiphat T, et al

Effect of a comprehensive heart failure treatment program 3

EQ-5D-3L questionnaire are assessed at every
clinic visit. Echocardiography is performed using
a standard protocol at least every 6 months during
the follow-up period after initiation of GDMT.
For each patient, the repeat evaluation may be
performed by the same clinic staff member who
performed the initial evaluation or by a different
staff member.

The six-minute walk test is a standard sub-
maximal exercise test used for evaluation of func-
tional capacity of patients with various cardiopul-
monary conditions including heart failure. The
patient is asked to walk on a flat floor as far as
he/she can in 6 minutes and the distance walked
is recorded as the result of the test. Due to space
limitations at our center, we used a 15 meter cor-
ridor for the test which required patients to walk
back and forth multiple times. The test supervisor
walks behind the patient to prevent falling, but
does not provide any verbal encouragement during
the test. A walking aid that the patient normally
uses in daily life is allowed.

Statistical analyses

We used the mean and standard deviation to
describe continuous variables and the frequency
and percentage to describe categorical variables.
The primary outcomes of the study are changes in
LVEF at 6 to 9 months and in the six-minute walk
distance after 12 months of participation in the
comprehensive heart failure treatment program.
If the value of the six-minute walk distance at
12 months was not available, we used the value
that was measured at the point closest to the 12
month and within 3 months before or after for the
analysis. We applied this same approach to the
values of NYHA functional class and the EQ-5D-
3L questionnaire.

We used the paired t-test to evaluate the mean
change from baseline in LVEF, six-minute walk
distance, and quality of life (the visual analog
scale part of the EQ-5D-3L). We determined
the proportion of patients who had an absolute
increase in LVEF of greater than 10 percentage
points and the proportion who eventually
achieved LVEF of greater than 50% at 6-9 months

after beginning participation in the program. We
used the McNemar’s test to assess the change in
the proportion of patients who received GDMT,
who took at least 50% of the target dose, and who
achieved the target dose of GDMT after partici-
pation in the program. We defined the target dose
of each heart failure drug used in the heart failure
clinic of Lampang Hospital as follows: 20 mg/day
for enalapril, 100 mg/day for losartan, 50 mg/day
for carvedilol, and 25 mg/day for spironolactone.
A 2-sided p value of less than 0.05 was considered
statistically significant.

Results

There were 129 patients enrolled to the heart
failure clinic during the study period of whom 68
were excluded from the analyses: 15 lacked results
of echocardiography before attending the heart
failure clinic, 24 could not perform the six-minute
walk test, 7 had LVEF of greater than 40%, 17 had
been enrolled for less than 9 months, so the results
of the six-minute walk test at 12+3 months were
not yet available, 2 were unable to communicate
in Thai, 2 died and 1 was lost to follow-up. Finally,
61 patients were included in this study.

Patient characteristics

Baseline characteristics of study subjects are
shown in Table 1. About 70% were male. The age
ranged between 23 and 88 years with a mean of 58
years, and 48% of the subjects were 60 years old or
older. About 60% had been diagnosed with non-
ischemic cardiomyopathy. Patients had severe
LV dysfunction with a mean LVEF of 27%. One-
third of the patients had undergone coronary
angiography, but only 10% had received revas-
cularization prior to attending the heart failure
clinic. Common comorbid conditions included
dyslipidemia, diabetes mellitus, hypertension,
atrial fibrillation and chronic obstructive pulmo-
nary disease. Sixteen percent of the patients had
chronic kidney disease stage 3 or higher. Four pa-
tients (6.5%) had had cardiac devices implanted.
Before attending the heart failure clinic, 66% of
the patients had NYHA functional class of 2 or
higher.
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Table 1. Baseline characteristics of participants (n=61)

Characteristics Value
Age (years), mean (SD) 57.6 (13.4)
Male, n (%) 43 (70.5)
Etiology of heart failure, n (%)
Ischemic cardiomyopathy 24 (39.3)
Non-ischemic cardiomyopathy 37 (60.7)
New York Heart Association Functional
Class, n (%)
1 21 (34.4)
2 32 (52.5)
3 8(13.1)
4 0(0.0)
Left ventricular ejection fraction (%), 27.4(8.3)
mean (SD)
Comorbid condition, n (%)
Diabetes mellitus 12 (19.7)
Hypertension 6 (9.8)
Dyslipidemia 32 (52.5)
Chronic obstructive pulmonary disease 5(8.2)
Atrial fibrillation 7 (11.5)
Chronic kidney disease stage >3 10 (16.4)
Previous coronary angiography 19 (31.1)
Previous revascularization 6 (9.8)
Quality of life (EQ visual analog scale, mm),  78.9 (9.6)

mean (SD)

Guideline-directed medical therapy

The proportion of patients taking carvedilol
and spironolactone increased significantly from
baseline to 12 months after beginning partici-
pation in the comprehensive heart failure treat-
ment program (carvedilol: 77% vs. 93%, p=0.013;
spironolactone: 43% vs. 69%, p<0.001, Table 2).
In addition, the proportion of patients taking at
least 50% of the target dose as well as the propor-
tion of those achieving the target dose of carve-
dilol and spironolactone both increased signifi-
cantly (Table 2). Among patients who received
the drugs, the mean dose of each drug increased
since beginning participation in the program as
well. More than 90% of the patients were already
receiving either enalapril or losartan at baseline
and that proportion did not increase significantly
after participation in the program. However, the
proportion of patients taking at least 50% of the

target dose and the proportion achieving the
target dose of either enalapril or losartan did
increase significantly after participation. Similar
to carvedilol and spironolactone, the mean dose
of either enalapril or losartan increased after
participation in the program.

Outcomes

The outcomes of the study are shown in Table
3. LVEF improved significantly after participa-
tion in the comprehensive heart failure treatment
program (mean LVEF 27.4% before participation
vs. 46.7% after participation, p<0.001). Among
the 61 patients in the study, 43 patients (70.5%,
95% CI 58.1% to 80.4%) had an absolute increase
in LVEF of greater than 10 percentage points.
In addition, 27 of 61 patients (44.3%, 95% CI
32.5% to 56.7%) achieved LVEF of greater than
50% after 6 to 9 months of participation in the
program. Six-minute walk distance increased sig-
nificantly by 44 meters (mean 313 m before par-
ticipation vs. 357 m at 12+3 months of follow-up,
p<0.001). Patients also reported improved quality
of life (mean EQ visual analog scale 79 millime-
ters at baseline vs. 83 millimeters at 12 months,
p=0.027), and improved NYHA functional class
(mean NYHA functional class 1.7 vs. 1.2, p<0.001).
Only a few patients reported worsening of NYHA
functional class. None of the subjects received
coronary revascularization after beginning par-
ticipation in the comprehensive heart failure treat-
ment program. Two patients had an automated
implantable cardioverter-defibrillator (AICD) im-
planted during follow-up period; they both had
stable LVEF after AICD implantation. There were
4 hospitalizations during the follow-up period in
the study. Three patients were hospitalized due to
heart failure. The other patient was admitted due
to recurrent supraventricular tachycardia.

Discussion

Previous studies of ACEIs, ARBs, beta blockers
and aldosterone antagonists have demonstrated
that these medications can significantly decrease
the mortality rate of patients with heart failure
(11-16). These findings have led to recommen-
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Table 2. Use of guideline-directed heart failure drugs before and after 12 months of participation in the comprehensive

heart failure treatment program

Drugs Before After 12 months of  p-value®
participation participation
ACEI or ARB
Use of enalapril or losartan, n/N (%) 57/61 (93.4%) 58/61 (95.1%) 1.000
Achieving at least 50% of the target dose®, n/N (%) 31/61 (50.8%) 47/61 (77.0%) 0.002
Achieving the target dose®, n/N (%) 5/61 (8.2%) 27161 (44.3%) <0.001
Dose (mg/day), mean (SD)
Enalapril 8.9 (6.8) 19.9 (12.1)
(n=42) (n=42)
Losartan 51.7 (24.0) 55.5(27.8)
(n=15) (n=16)
Beta-blocker
Use of carvedilol, n/N (%) 47/61 (77.0%) 57161 (93.4%) 0.013
Achieving at least 50% of the target dose®, n/N (%) 13/61 (21.3%) 35/61 (57.4%) <0.001
Achieving the target dose®, n/N (%) 0/61 (0%) 5/61 (8.2%) Cannot
calculate
Carvedilol dose (mg/day), mean (SD) 14.9 (7.6) 23.8 (11.3)
(n=47) (n=57)
Aldosterone antagonist
Use of spironolactone, n/N (%) 26/61 (42.6%) 42/61 (68.9%) <0.001
Achieving at least 50% of the target dose®, n/N (%) 26/61 (42.6%) 42/61 (68.9%) <0.001
Achieving the target dose®, n/N (%) 13/61 (21.3%) 31/61 (50.8%) <0.001
Spironolactone dose (mg/day), mean (SD) 18.8 (6.3) 21.7 (5.6)
(n=126) (n=42)

*McNemar’s test; “target dose: 20 mg/day for enalapril, 100 mg/day for losartan, 50 mg/day for carvedilol, and 25 mg/

day for spironolactone

Table 3. Left ventricular ejection fraction, six-minute walk distance, Quality of life (EQ visual analog scale), and NYHA
functional class before and after participation in the comprehensive heart failure treatment program

Before participation  After participation p-value®
Left ventricular ejection fraction (%), mean (SD) 27.4 (8.3) 46.7 (13.2) <0.001
Six-minute walk distance (meter), mean (SD) 312.8 (80.0) 357.4 (97.5) <0.001
Quality of life (EQ visual analog scale, mm), mean (SD) 78.9 (9.6) 83.0 (10.9) 0.027
NYHA Functional class, mean (SD) 1.7 (0.6) 1.2 (0.4) <0.001

*Paired t-test

dations in standard guidelines to use these drugs
as a mainstay treatment for heart failure (17,18).
In addition, a multidisciplinary team approach
focusing on health education and case/disease
management was shown to decrease readmission
rates and improve patients’” quality of life (2-6).
Until recently, care of patients with heart failure
at Lampang Hospital used a case management

program which focused on patients with a high
readmission rate and multiple comorbid diseases
(7). After operating the program in the heart
failure clinic for 12 vyears, the readmission
rate of patients with HFrEF were noticeably
decreased. This was observed not only in patients
who participated in the program, but also in
those who did not. There are many possible
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explanations for this observation. First, following
the model case management program, the case
manager provides health education to the patient
before hospital discharge, emphasizing self-care
and self-monitoring for worsening symptoms and
signs. As a consequence, patients seek medical
attention earlier in cases of clinical deterioration.
Second, the number of cardiologists and cardiac
surgeons in the hospital has increased over time.
As a result, more patients with heart failure
receive prompt cardiac investigation and manage-
ment of their conditions. Third, a cardiac cathe-
terization laboratory and a cardiac surgery facility
were established in the hospital in 2014 and 2010
respectively. Heart failure patients who needed
cardiac catheterization, percutaneous or surgical
revascularization, cardiac device implantation,
valvular surgery, and other cardiac surgical
interventions can receive on-site treatment with-
out waiting an additional period for the process
of referral to other tertiary care centers. Fourth,
since the establishment of the heart failure clinic
general practitioners and general internists have
gained more knowledge about proper manage-
ment of patients with heart failure.

As the readmission rate of patients with
HFrEF has declined, readmission of heart failure
patients since 2016 has been confined primarily
to patients who have heart failure with preserved
ejection fraction (HFpEF) - especially those with
atrial fibrillation and patients with ischemic
cardiomyopathy or valvular heart disease who
declined surgery. Since having HFrEF is the
primary criterion for being referred to the heart
failure clinic, the proportion of patients with high
readmission rates in the heart failure clinic has
decreased. Many patients had a fairly good NYHA
functional class despite suboptimal GDMT when
they were initially referred to the clinic. Under
the model case management program, consulta-
tion with other specialties was carried out only
when necessary for a particular patient. In 2015,
a number of pharmacists and physical therapists
joined the heart failure clinic, forming a multidis-
ciplinary team that allowed a change in the care
model from a case management program to a

comprehensive heart failure treatment program.
As a result, more patients obtain GDMT and more
patients achieve the target dose as recommended
in the guidelines. In addition, patients also receive
comprehensive care, which is the most evident
benefit of establishing the heart failure clinic.

Previous studies have demonstrated that
ACEIs and beta-blockers can help improve LVEF
in patients with heart failure (19-22). Thiswasalso
observed in our present study. Almost all patients
took ACEIs/ARBs and beta-blockers after partici-
pating in the comprehensive heart failure treat-
ment program. The mean LVEF at 6-9 months
after beginning participation in the program was
significantly better than the mean baseline LVEE.
Patients with non-ischemic cardiomyopathy,
particularly those with atrial fibrillation, gained
the most benefits. Patients with ischemic cardio-
myopathy who did not get revascularization
seemed to have poorer LVEF than those who did.
However, our data are insufficient to determine
whether the change in LVEF in heart failure
patients with ischemic cardiomyopathy who did
not undergo revascularization differs from those
who underwent the procedure.

Patients also had improvement in functional
capacity as assessed by the six-minute walk test.
This finding was consistent with previous meta-
analyses indicating that beta blockers and ACEI
can improve functional capacity in patients with
heart failure, although the effect on six-minute
walk distance from the meta-analyses may not be
conclusive (23,24).

In our study, all patients reported improve-
ment of symptoms after participating in the
comprehensive heart failure treatment program
regardless of the degree of improvement of their
LVEE. This suggests that routine echocardio-
graphy to assess LVEF after providing GDMT
and cardiac rehabilitation is unnecessary and is
not cost-effective. The most important elements
of concern are following the guidelines regarding
adjusting patients’ medication and providing
cardiac rehabilitation as appropriate. Echocar-
diography should be performed only when there
is a clear clinical indication.
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Our study has some limitations. The first,
and probably the most important limitation, it
that it was not a randomized study. The effects of
various types of bias related to non-randomized
studies remain undetermined. We cannot be
confident that the improvement of LVEF and
six-minute walk distance was actually related to
participation in the comprehensive heart failure
treatment program. Other explanations are
possible. Second, there was no attempt to blind
the baseline values of the outcomes (LVEF and
six-minute walk distance) at the time of subse-
quent measurements. Awareness of the values at
baseline may have influenced the interpretation
of later measurements, thereby introducing bias.
Third, the sample size of the study cannot be
considered large, and the study sample might not
be representative of the target population.

Conclusions

In heart failure patients with reduced ejection
fraction, participation in a comprehensive heart
failure treatment program that is managed by a
multidisciplinary care team consisting of cardio-
logists, heart failure nurses, pharmacists and
physical therapists, and that focuses on guideline-
directed medical therapy for heart failure, cardiac
rehabilitation, and health education for patients
and caregivers regarding self-care and self-adjust-
ment of diuretics may result in improvement in
left ventricular ejection fraction and six-minute
walk distance.
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Original article

Comparison of 2 ml (D2cc) and ICRU in image-guided brachytherapy
for cervical cancer

Tharavichitkul E, Jayavasti R, Sudloy N, Chakrabandhu S, Klunklin P, Onchan P,
Jia-Mahasap B, Meuangwong P, Nopnob W and Chitapanarax |

Division of Radiation Oncology, Department of Radiology, and Northern Thailand Radiation
Oncology Group, Faculty of Medicine, Chiang Mai University, Chiang Mai

Objectives The use of image-guided brachytherapy (IGBT) for treatment of cervical cancer changes evaluation from
point to volume with point and with volume evaluation. The purpose of IGBT is to enable a high dosage to be delivered
to the tumor but to spare the surrounding tissues. This retrospective study investigated the dosages in the bladder and
rectum following IGBT for cervical cancer.

Methods Fourteen patients who received CT-guided brachytherapy for cervical cancer were enrolled. Whole pelvic
radiotherapy (WPRT) with 45 Gy in 25 fractions plus 24-28 Gy in 4 fractions of IGBT was used. A dose of 2cc in the
bladder and rectum bladder and rectum was evaluated and compared to the ICRU points in terms of EQD2.

Results In the bladder, the mean dose in EQD2 of D2cc was 86.1 Gy while the mean dose to ICRU-B was 77.2 Gy. In
the rectum, the mean dose in EQD2 of D2cc was 67.7 Gy while the mean dose to ICRU-R was 95 Gy.

Conclusion ICRU and D2cc showed differing tendencies show different effects. In the bladder, D2cc was higher than

D-ICRU but in the rectum the opposite was found. Chiang Mai Medical Journal 2020;59(1):11-5.

Keywords: image-guided brachytherapy, cervical cancer, rectum, bladder

Introduction

Cervical cancer is one of the most common
cancers in the female population of Thailand.
Data from the institute cancer registry at Chiang
Mai University Hospital show the incidence of
cervical cancer in the year 2011 was 205 cases (1).
Radiotherapy is the standard treatment in non-
metastatic, inoperable cases, and the combina-
tion of whole pelvic radiotherapy (WPRT) and
brachytherapy (BT) has been used for many years
to treat cervical cancer with a very high local
control rate. Historical data shows that if brachy-
therapy is used there is a much higher rate of
successful outcome than treatment without
brachytherapy (2).

In modern medicine the increased use of
image-guided brachytherapy using Magnetic
Resonance Imaging (MRI) or Computed Tomo-
graphy (CT) has changed the practice of brachy-
therapy from point to volume concepts, a practice
supported by clinical studies (3-6).

In the case of volume concepts, adaptive
brachytherapy enables dose adjustment to the
high-risk clinical target volume (HR-CTV) fol-
lowed by dose adjustment to the organs at risk
(OARs) such as the bladder and rectum. Analysis
of OARs in comparative studies has enabled the
evaluation of the volume dose (D2cc) and point
dose (International Commission on Radiological

Correspondence: Ekkasit Tharavichitkul, MD, Department of Radiology, Faculty of Medicine,

Chiang Mai University, Chiang Mai 50200, Thailand.
E-mail: paan_31@hotmail.com

Received: August 3, 2019; Revised: October 10, 2019; Accepted: November 19, 2019



12 Chiang Mai Med J

Radiation Units and Measurements or ICRU) and
shown them in different ways to have different
effects (7-9).

In this study, we conducted a dose compari-
son of the concepts of volume versus point in the
bladder and rectum to determine the correlation
between the two concepts.

Methods

We retrospectively evaluated 14 cervical cancer
patients who were treated in 2009 at Faculty of
Medicine, Chiang Mai University using CT-guided
brachytherapy with the study code of RAD-08-
07-03A-09. Whole pelvic radiotherapy (45 Gy
in 25 fractions) plus 24-28 Gy in 4 fractions to
90% of the high-risk clinical target volume (HR-
CTV) were used in the treatments. At that time,
a PLATO workstation was used in our division
for brachytherapy contouring and planning. The
bladder (B) and rectum (R) were contoured in
accordance with the Groupe Européen de Curiethé-
rapie and the European Society for Radiotherapy
& Oncology (GEC-ESTRO) and CT-based guide-
lines (10-13). The points of ICRU in the bladder
and rectum were placed on the plan. The cumula-
tive dose to ICRU-B and ICRU-R were evaluated

in comparison to D2cc of the bladder (D2cc-B)
and rectum (D2cc-R) in terms of EQD2 (14).
The positions of D2cc and ICRU points of the
bladder and rectum are shown in Figure 1.

Statistical analysis was performed using a
paired t-test of the cumulative dose in EQD2 to
D2cc and ICRU point at each OAR. The dose
differentiations of D2cc and ICRU point at each
OAR were also calculated and evaluated. SPSS
version 22.0 (IBM Inc.) was used for the statisti-
cal analysis.

Results

The mean dose to D2cc of the bladder and
rectum were 86.1 Gy and 67.7 Gy, respectively,
while the mean dose to ICRU of the bladder and
rectum were 77.8 Gy and 95.4 Gy, respectively.
The dose to D2cc of the rectum was significantly
lower than the dose of ICRU point while the dose
to D2cc of the bladder was higher than the dose
to ICRU. All data are shown in Table 1.

Discussion

The comparison of the dose to point and
volume was of interest when the brachytherapy
treatment moved from point (ICRU 38) to volume

- fmﬂicator

Figure 1. Areas of the dose at 2 milliliters (D2cc) and the International Commission on Radiation Units and Measure-
ment (ICRU) points of the bladder and rectum
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Table 1. Dose comparison of D2cc and ICRU in EQD2

Parameter D2cc (Gy) meantSD  ICRU (Gy) meant SD  Difference (Gy/%) p-value
Bladder 86.1+5 77.8€19 8.3(17.8) 0.15
Rectum 67.71+4.8 95.0+8.8 27.3(28.4) <0.0001

Note: ICRU; International Commission on Radiation Units and Measurements, B; bladder, R; rectum,

EQD2; equivalent dose of 2Gy

Table 2. Selected studies of ICRU versus D2cc

Study N  Evaluation Results
Mazeron et al.”) 229  EQD2 The mean dose to ICRU-R 55.75 Gy versus D2cc 59.27 Gy (p=0.0003)
Vinod et al.® 20  Fraction The mean dose to ICRU-R 4.01 Gy versus D2cc 4.28 Gy
Kim et al.®) 22 Fraction The mean dose at ICRU-B 4.01 Gy versus D2cc 4.84 Gy
The mean dose at ICRU-R 4.12 Gy versus D2cc 3.73 Gy
Our study 14  EQD2 The mean dose at ICRU-B 77.8 Gy versus D2cc 86.1 Gy

The mean dose at ICRU-R 95.0 Gy versus D2cc 67.7 Gy

Note: ICRU; International Commission on Radiation Units and Measurements, B; bladder, R; rectum,

EQD?2; equivalent dose of 2Gy

(ICRU89) (3,4). Our study showed that evalua-
tion by D2cc is significantly lower than ICRU in
the rectum with a mean difference of 27 Gy while
no significant difference in dose to the bladder
between D2cc and ICRU was observed with a
mean difference of 8 Gy. This result does not
correlate with the findings of studies by Mazeron
et al. and Vinod et al. that reported the dose of
D2cc in the rectum was higher than the dose
at ICRU (7,8). Our study did show a correla-
tion with the study by Kim et al. that point-based
evaluation in comparison to volume-based evalua-
tion was lower in the bladder and higher in the
rectum (9). Possible explanations for our results
include that 1) the position of the high dose in the
bladder was mostly close to the bladder base in
our cohort and 2) the rectum when we estimated
as point was closer to the applicator than in the
volume aspect (Figure 1). Summaries of selected
studies are shown in Table 2.

There are some limitations to our study, the
main one being that the sample size is small. The
numbers recruited are lower than other com-
parable studies, e.g., our study included only 14
patients in terms of EQD2 whereas Mazeron et al.
reported on 229 patients (7). However, although

the results differ from some studies, (7,8) our
study adds weight to the important finding
reported by Kim et al. that the dose in OARs
differs when evaluating volume versus point (9).

Conclusions

Comparative dosimetry of ICRU and D2cc in
the bladder and rectum shows that point-based
evaluation is higher in the bladder and lower in
the rectum results in higher values in the bladder
than in the rectum.
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BN nsEnwdanssaukuunedaee Teedivfeyadounds annvsudeudidnvselindvedsimenua
ATLALADUNNTIAL DIUFADUSUINAN W.A. 2560

HansAnY luinsd1uiy 1,494 519 finaenyas wuinsen 136 iw"l,ﬁ'i"umﬂizﬁumwé'“ﬁmu dnsnsly
nszdummdniualunsmvdieaeauihiufesar 9.10 snszdunmdniusildfounduememmes-
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nsluavestihuuszsdu 0 Gosay 34.78) uaglifumsnssdumavdniuudeisau q edhades 1 38 (Govar
100) Addldendnivgidudddldovun 30 fadnfudetu (Gesas 64.71) msmynseldsuenelu 10 fu
Mé’aﬂaamLLazai’wmmfuLﬂﬁﬂﬁlé’%’umﬂizéjumwé"qﬁ’muﬁmL‘flu 6.19 1
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gmeumedlan  snsnieunnmeildsunsdiidensydumavdahuldunmsussdusyiunsivavestu
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81noLNe3lAY  (domperidone) CRSAVHEER
¥ilanangnidiunisinauresarsiauaiiy
(doparnine antagonist) (2) \isannanstauniiu
figvsanniandssesluulusuanfiu (prolactin)
Nndesildanes Faudusesluunsyduwadsion
thurlunsashahuy dlemsinuredaniiu
anasngvsvesen vhliAnkadAewese
fo  susesluuluswanfiulunseuadendiy
NPy ﬁmiﬂmﬂi’ﬁﬂumﬂizéjumwé"ﬁmm
nsAnwidIsumieulssansainlunisnsvau
nsudniuuseninselnlaaniunoduay
grmouneilau lunsalviuuynsifiyasi
ARDANDUAIUA 1Y Ingram LazAuE (3) WU
Tansalunynsiildenesmeslauuunliy
%Lﬁ'umsa%ﬁﬂﬁmu%’umﬂdwmimiﬁuuqm
fldfoivlaannuned  Taglinuanuwansg
agnadifedAneada widlosanenainlaa-
Wnee anansaiugavedlagiiulasasi
fuszminadenuazaes (blood brain barrier)
oA lAARDINITTLALSTZTUUUTZEM
WU Amzdureindiie mandeulmsise
Aeunfviin bradykinesia luvaziienouines-
Toulsdsudndaues  uazduruesnymetihu
Tulsnadidesndn Fefinsldeneumesiau
Tunsnsvduinusegaunsuasnnnd (4,5)
pdalsfinueaewilaldlasunisuses
asmL‘fJumqmﬂuﬁaﬂﬂﬁﬁamiﬂwéjmgjmm
H191N8IRN1301 T WAL B VDTSl UA AN
glsUuazUsewelng (6,7)
PNNITNUNIUITTUNTINAUUTEANT AN
wazAuUasnAuaINAISIgUInDUINDTIAU
ANAITANEIUANUTENANUINIYIADULNDS-
Tauarursaifivgesluuluswaniiuwasd
Usvdnsnmlunisnssdunismdainldedng

ffoddaymeadn (8-10) Taijormsdnadedd
wuluns@ne laun ansUinuisnslisLay
Uanfseelngainistradesiinuliwansiaiy
seniransanliunyasiléiuguarlailfsy
ganouneslau  lulssinalnenisdnenves
Jantarasaengaram Wag Sreewapa (11) Usgiiluy
wanislenesineslauluunsanlfusynsd
ARBAUATLAENITHIAAARDATIUIL 50 518
Tnedulilasuenaumesiouuazevasn 1u
JrE8Ia1 4 TUnaInaen NUINIAIILNYAS
flgsuemonneslauiivsunatiuaunnnia
ms@ﬂﬁuuqmﬁlﬁ%’umwaaﬂiu"’iuﬁ 1,2, 38y
4 pYNtYEIAYNNEna  lasnuNaTI9LAS
N5l Aediaviossuuse auvinluddn
FIUNTANYIVNTIEADUFIDDNAINNITANEA

Tneihlunatindesveseinoune3laud
p1anula Ae Urnuiis (Sewaz 2) Uaavias Uan
W (Sewaz 1) Auui Tus (Heunindesas 1)l
nuratafsmssTuLUsranidosannliniiy
gaues (4,12,13) wa%mﬁmﬁﬁwﬁ’zyﬁamma
MlAAnnzmlauindweg (arrhythmia)
gnmsiienludiuds potassium channel sl
\AnA1ME QT-interval prolongation uagiila
\INNTE repolarization HAUNG (14)

Tul w.e. 2557 the Coordination Group
for Mutual Recognition and Decentralized
Procedure-Human (CMDh) uvisamnmelsule
Usgnannsnisifieanainudsasinnisiden
peuwmeslau lnosmualildmsidentiflesnwm
o1msviesdavsensalvadou laldluguaedil
aduliilafiaund viefinisuvesidle
Aeund videfUhefdanudedunisifianioe
AN Imawudwmwm%&Niﬁwﬁyﬂu@ﬂw
918930031 60 T Al Funemmeslauannniy
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30 fednsusieTunazlufthefldsueduivhli
\Ann1ME QT-interval prolongation wsslasu
81Nq cytochrome P-450 (CYP) 3A4 inhibi-
tors Safuenaenestoy dednateduldvn
annnglsy (7) dndludssinaansgousnilidl
mstunseuveswniifdmussneuressinow-
meslau (6) dwiiululsemelvedunsznig
a157150ua A8 oNUTTNIANTENTIAEITITUGY
atufl 58 aswandetuil 17 woAdniou w.e.
2559 fwuslviennesesiaudueniidosans
TaAMUFBUUURAINUALLENANTINUET ANy
WszI1WUYLRLN WA, 2510 (7) AouUssine
Ingladidvualy  “nslderegsauvnug”
Hugnsmanssmil 2 vesmsmansnisiaun
FEUVLILAIYIR W.A. 2555-2559 (15, 16) wagdl
nseiiulasenis RDU hospital Fous e
2557 Toenilduulove 6 sudadungus
daglunisdaasunisldensgreaumanaly
ADTUNETUIAAE NAMAABNT 5 N1TRUARILEN
ianuUaendsvesUszunsnguiiey (spe-
cial populations) (17) ﬁy’ﬂﬁmmﬂﬁuuqm
Jafuvisluvszrnanguiiasiinisldonagng
seumpuLarsziinsyTdlunslden osannns
elusewinliunyasiy 019awdmiulug
msniildunatninsen  Tneseniseniinasld
meauszdnsedumnsaliuuyastann - e
L‘ﬁlim/i%’ejﬂi%é]:umiﬁébﬂﬁ’mmlﬁuﬁ wilnlpan-
meduazaoineIlay  LHe99nmAHaTIEN
nquitlsififeyauansanuuaendfelusyozen
wazlsimslionommeslau  Tugifusyialsa
silawazialdsuiueniiiin QT interval viail
LLuzﬂﬂ’jwmsﬂizﬁumsa%’NLLawé’qﬁmué’w
Wauililierou uarhimslenguilnnely
10 Junasraen A1daudndudesddeiuzin

Tildalynlaaniuneauinniinouweslay win
fmnusnugeddmstuldondevunnes 9
fou o 10 fadnsu 23 adwioTu 1Hunan
7-16 $u uardey 9 anvwineas NEouvld
fuadatin Ao Sewazvasnsaliuiynsd
$Suenssunsudniug mely 10 Sunds
ARDA WinuAud (17)
A3deiruanudndulunisideaniunisal

v ¥

Uagdudugduuunisidennsequnisnds

Uugiienseduiualuansaviuuyns Loy
TnguszasAliiofinwrsuuuunisidenseiu

9
12

nsudsunluinsaliuuyes iiedude
wuakurlunsUTusEuuUIMsuarduasung
Tdeneegnvaumnnavedlsmeuiasoly

Heudniianie

gnszdunmavdsthuy vnefls psvlae-
WIUGALALEINDULNDI LAY

unseliunyas nneds ndsiinaonymsvn
AuitynstiTinseadiinsnulunediely ne
flanufgiuimdgsnasnunsnnaudundgali
uiyas  Adinstudinluwiise iRnisUsedi
thuslsmenunaumssunsdest)

sUnvunsdeldornsefunitsudaiium
neds Mslasugnulvlpaniunesvsasney-
weslau A1 (dose) InsTuusenu
(regimen) szoznaiildiu mslafueinsedu
s Uty nsldensedunisnds
13'mu1usummqamﬂﬂ’j'1 30 dadniumaty N3
Wsuennsviunmavdnuumely 10 fundenaon

mslafugnunegs mnetls mslaiuensesu
nrsndaluansailiunyasluadiusnauings
1NN 30 Tadniuretu

nstasuennely 10 Jundiraen e
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nslifusnszdumsndsniualumsaltu
yasluadausnanelu 10 Yundsnaen
nslesusnannnimdaiou suneis msle
%’UEnﬂswjumWé"ﬂﬁmﬂumsmiﬁuwmﬂu
afausnluszeznannnnimiafouseludaen
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25013
mMsveildunsAneddinseiuuunia
AnYI9 (cross-sectional descriptive study)
wuuiudayadounds (retrospective data
collection) Tpeniudeyaainvszideudian-
nsotindveslsanegIuia Usznousme n15Iady
15 Amzavanuazlsnsid Jeyasmuusyyng
LAZNNIAREA  TOUANTILAUNINTDIUAT UaY
grudeyandunssulunisinudeyanislden
nsvRuNsdhuarnsdendy e
gﬂLLUUmsé{"ﬂ%’mﬂszﬁuﬂnsﬁé’ﬁwuu

QGETIRRERN

u13aliunypsnAUfLIAaenLaz U
uinsiinedUaslu  Tsamenuiaumvunas
Feslval U w.a. 2560 (1 unsiax - 31 Suanay
w.A. 2560) NTTInuayynssaiidin

nasidan Ao wsefinaenynsiilsane-
Unaumvuasliediny Inedlauufgiuimegs
AaRAYATYINTIElIuLYAS

nusidneen Ae ansalvuymslesuen
nsiumsndniu lufeuddsuueninieonn
msnseduinu vieteyansdwnlalasudau
AUTUIALATTIUIY

fumumaifiutoya

1. AUNIUITAIARDANIETTAARDARAL]
U53'3’5193’%%mﬂiséjumiwé"qﬁmmsmwms
SuusmviaanaentuverUigly

2. ivteayaannnvszsdeudidnnsednd
Tnsuvuiudeyafifidoasaty

3. sunudeyadnuuuduin  uazduiin
Joyalulusunsy Microsoft Excel

wiasilefildlun1side

wuufivdoya wiadu 2 dw fie

dd 1 : doyavhlu wadu 2 ngude 1)
Yoyailuveansaluuyns  Uszneuse
019 lsaUszdni eriltlutlagtu sansngie
STUUMIIALATMaDALaeN G1RAUATIALAEIENTT
Aaan 2) %’ayjaﬂ"’ﬂﬂﬁuaqmiﬂ Usenaunie
918ATIN tinusnaaen

dauil 2 Fewanmsdiiinssiunmevdniu
Usznouse deendilasu nmstiowvaelnunadn
uiinouldsuen sedunsluavesiuy Yud
195uen F1uIular3sN1sSuUsEYIUEY U

[y

Jundalaen

nsAATIEdaya

THadmdamssanw  wanmaduanud  an
Yovay fuade drudsavunassn lagld
TUsIATH Microsoft Excel

NaN1578

dnwaziluvasansan

Tud we. 2560 w13 1,494 918
ARBAUAT M LSINEIUNANMINTITUATLIlY
WUINIATIALLUATINIU 148 S1eTunngasly



Fsansal AT uazpaly

sUuuumsldensedummasiug - 21

mﬂizﬁummé’m}mu mmzéjumwé"@ﬁmm
Fdsldldunenoumeslauimun (Gavaz 100)
Togldnunsdsldenalnlaaniunssluunsa
Truayns Tuussan 148 1g AldFusnouiwes-
Touty fid1uau 136 518 16Suenoumestay
wiunsefumvdniu (Govaz 91.89) ua
I 12 elasueneuneslauluteusly

I il R\ P

Sunenmilenmsnszduthuy Gevay 8.10)
Snsnslernsedunsudaiualuunsnnld
unynsiiuiesas 9.10

Toyadnuaizyluvenguinegisnsaili
uynsTlFFuemeumeslaudmiunseiuns
A 136 11 WU’jﬁqua?ﬁJ 31.15+
5.27 ¥ o1gtiesiigade 19 U snniiando 48 U
ddlvajongeglugag 20-35 U fid1u7u 107 578
Andusovay 78.68 wuwnsailsausednaa
Fmuam 27 518 AanduFewas 19.85 Failleniad
fosldonsnwnusesn Suau 16 910 Anduievas
11.76 waziilonaldensnuiliausedifismiu
811U1339A334 8 318 AnnluSosay 5.88 v0ingu
fogransalvunynsiléueineumeslau
Rme  duransveniesusyuuilasas
vaemden feunismaeamuIUnfiviavin dau
Tngiduntsdensssusn Amdufesay 52.21 38
Aasnduln lunisnasnuninisdosnaen
sosaunferdinnaen Anduievay 72.79
way 27.21 udsu Fawandhusnged 1

dnuauzialuvaamisn

dnungmInusniiniinaenlaenguiiesng
w3 Iegdnlvgiiongassfunnnimsewiniu
37 dami Anudesay 88.97 twinusniin
dulugunnnimsewiiu 2500 nsu Aadu
fovay 80.15 Auuandlunnsnd 2

a o v a Ada A
A19197 1. anwazINIANlULUASNAReAYATITIAN
lasueneumesiauiiionseduiiuy lsame1uiaum-
s1uAsTean 2. @ealns Tl w.A.2560 (n=136)

578013 AUUAU
(5owaz)
91y (31.15+5.27)
<200 1(0.73)
20-35 ¢ 107 (78.68)
>35 U 28 (20.59)
TsAUsEa6
Y 27 (19.85)
Taidl 109 (80.15)
gnifliluilagii
Tdange1uigenssa 56 (41.18)
Tderthunssd Sufuendu 8 (5.88)
THedu 16 (11.76)
Taidl 56 (41.18)
NANSI9519NEATUSTUUI ALY
navALden
U 136 (100)
laiund 0(0)
anuATIn
AIALIA 71 (52.21)
lailapssausn 65 (47.79)
/N1sAaen
AaRAUNR 99 (72.79)
NIAAARDA 37 (27.21)

dnwaznsdsdennamnediauluuisanly
UNYAT

N7 3 uansaaRnsleueneumeslay
YaIngudngusaliuuyns  dlnginy
TIunnddaingernemneilauluninsedu
fimmmmﬂﬁumqmﬁgﬁwdmagbqwmma
warmaunautu 91wl 71 518 Anduseuay
52.21 losuunmunisdsenouneslau wus
I¥aosnauie nsdsgineanneslaudmivld
sywinednelulsmenuna $1unu 108 ASauas
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a Y] Ada A W '
A19197 2. SNwEMSNETINTRaEAIINNANAIBEN
MnsalasugneunesiauiionszAuinum (n=136)

ST TIUIUAY
(5owaz)
914A53A
<37 o 15 (11.03)
>37 o 121 (88.97)
hmtinusniAe
<2500 N3y 18 (13.24)
>2500 n3Y 109 (80.15)
linutoya 9 (6.62)

A151991 3. @nRnstasugneumesiauluunsan vy

UnT 136 AU
518015 ITUIUAU
(%09a2)
nmsasldeneunaiiauseninegly 37 (27.21)
T5ang1uIawiNTu
ANTHTIRBINDS WA USUBNEU 28 (20.58)
YUY
nsdldeidussriveghulsmenua 71 (52.21)

LAYSUYINAUTY

ANSEIENEINTUSULINAUTIUINUIU 99 A3

szaumsivavestihusvesnsmldusynsd
lasueaaunailay

s liuaynsildenssdunmmdain
¥unsussdussiunsinavosinunould
gvhiuTesas 98.55 Tngsnsanlyusynsile
snﬂﬁgﬁuﬂﬁwé"aﬁwuuizwdwaeﬂu‘[iqwmma
¥unsUssdusyiunsinavesinunould
guviiiudesas 97.22 uazansanliuuynsis
msé’ﬂ%mﬂisﬁumwé’qﬁmmﬂé’uﬁwulé’%’u
mﬁﬂisLﬁuizé’umﬂwamaqﬁmwmw&Jwhﬁ’u
Yovay 100 ddndugunselviunynsilien
nszdunsndsiuudsydunisivavesinu
536U 0 (5088 34.78)

sy msnIeildensedunnTmas
13'1%151’%%miﬂﬁzéjuﬂ’]wé"aﬁ’mué’a83%514 9
pgtfos 1 35 (Fewaz 100) nouldulden
Tngsnsabiunyasanlnglasunisnszduns
ydaiundaeTay 9 981y 4 FoTmu
($ovar 66.19 ) dnilugjunsnilvuuyasiades
ﬂ&jmié’%’umiﬂizﬁumiwé’aﬁmmé”;8”3%5‘14 d

= Y o v ' a a &
N199N 4. szmm131‘viammmummmiﬂﬂmmqmﬂaulﬁummuLwaﬂmu (n=207 A39)

sziunslva nsdsennauweslau nsdsennauweslau BT T T
dpshun*  awmsuldseuingdsnenlulssweauna dwmsuldsuennaudiu (207 a%9)
(n=108 A%9) (n=99 A%9)

0 1(47.22) 1(21.21) 72 (34.78)

1 8 (25.93) 8 (38.38) 66 (31.89)

2 3(21.29) 9(19.19) 42 (20.29)

3 3(2.78) 5(15.15) 18 (8.69)

q 0 (0.00) 6 (6.06) 6 (2.90)
Lifiteya 3(2.78) 0 (0.00) 3 (1.45)
33U 108 99 207

WLENS) - umumﬁluamaamuw*
S¥FU 0 AD Emﬂaﬂ,‘ma, SEeU 1 A mumumlua
seau 3 Ae Wudlwanemls, syeu 4 Ae vualvad

seeu 2 fe vuulvates,
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pgatee 4 5wy WuSeay 76.37 way
61.62 AUAINU

snwasnistonszdunsvdsinug

snﬂﬁzéjumwé"aﬁmmﬁiﬁﬂunmw AREN
ARILNESLAY YWINANLSY 10 HadnTulugy
wuudin

asdl 6 Sunumdddenemneslauly
sUkuuine 9 seililussrihseglsmeunanas
AgsuenaulUld7iom sruawtamn 207 ads
drlveduddddenun 30 fadndusietu
Anluipeay 64.71 wazwunen 60 Naansu
seofu Anidudosas 34.30 Teaenndosiuran

deensegninednweglulsanevianagandaly

grEmsusuUnauUIU

i lfuyasneldueinsedunis
wdaiuy (136 59) Buldsuenely 10 Su
wdinaon Andudesay 100 uazsuwTuRde
Hldsuenszduntavdsinumsaunislésuen
senIneglsameutanazlasuendudiuan
Hu 6.19 Su fauanslumsisdi 7

anuseNa

uiteinudnsnisldonsedunismds
ﬁmﬂumsmﬂﬁumumwhﬁu%aaas 9.10 st
$ATees Smolina wagamy (18) Fivinns
AnwILUUGRUNAIlUUTEALAIAT T8I
U A.A. 2002-2011 wundnsnsideneune-

M990 5. uuATwenIalviulyasnlasunsnseRumsaniuumgdsing 9 deulasueinszdunisma

DRITHY

Bnsnszdu* nguitldFuen nguitldFue 39U
szndnveglulsaneiuia gndnseginy

1 4(3.70) 4 (4.04) 8 (3.86)
2 2(1.85) 4(4.07) 6 (2.90)
3 26 (24.07) 0 (30.30) 56 (27.05)
4 76 (76.37) 1(61.62) 137 (66.19)
RRY 108 (100.00) 99 (100.00) 207 (100.00)

MW I5N1INTEAU*
3N 1 Ae WsnANuLNNegNaRen,

BN 2 Ae UsEAUSDULATLINLANLY,

/N3 Ao WYSNANUNINANTINAVUTEAUSDULATUINAIUL,
B9 4 A THmsnANUNINANTINAUUTEAUSOULAZLIALENUN UaITN19DU 9

A19197 6. IuINYRIRAtlTEneUNESlAUILIAAIINLSY 10 HaAnTU WenTEAUNTUAILILY

sUnuy Addldonszninednem Adaldondmiusundudu 59
QRGN aglulsang1una (n=108) (n=99) (n=207)
1 x 3 (30 Hadn3u) 70 (64.81) 64 (64.65) 134 (64.71)
2 x 3 (60 dadn3u) 38 (35.19) 33 (33.33) 71 (34.30)
1 x 2 (20 Siadnsw) 0 (0) 1(1.01) 1(0.48)
3 x 3 (90 dadn3u) 0(0) 1(1.01) 1(0.48)
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P99 7. SuInsTuNYR sl SUsINIEuNIS
vasduungly 10 Tunsendsain 10 Tundinaen
wazdnnuiuadendUlglasuensedunisvasdiug

378013 U
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Patterns of drug prescribing to promote lactation in breast feeding
mothers

Phithakham C," Kritsadathan T,' Puakmuangpol J,' Ngenkhamkong K' and Kanjanarat P

'Division of Pharmacy, Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine,
“Faculty of Pharmacy, Chiang Mai University, Chiang Mai

Objectives To identify patterns of drug prescribing to promote lactation in breastfeeding mothers.

Methods A cross-sectional descriptive study was conducted using retrospective data collection
from electronic medical records from January — December 2017.

Results Of 1,494 mothers who gave birth, 136 received a galactagogue. The prescription rate was
9.10% with all doctors prescribing domperidone. Most of prescriptions indicated use in the hospital
and following discharge (52.21%) and almost all mothers (98.55%) were evaluated before being
given a prescription and most mothers had breast milk levels of 0 (34.78%) and received at
least one intervention to help promote lactation (100%). The majority were prescribed 30 mg of
domperidone per day (64.71%). All received domperidone within 10 days after giving birth and the
mean day they received domperidone was on day 6.

Conclusion The rate of prescribing to promote lactation in breast feeding mothers was 9.10, with
all doctors prescribing domperidone. Almost all mothers receiving a galactagogue were evaluated
first and received at least one intervention to help promote lactation before being prescribed
medication. Domperidone prescriptions were given within 10 days after birth and the mean day that
mothers received domperidone was 6.19. Chiang Mai Medical Journal 2020;59(1):17-27.

Keywords: breast feeding, galactagogue, domperidone







Case report

Plastic bronchitis in a child with acute dyspnea and

atelectasis: A case study

Kanokkarn Sunkonkit,’ Hanpon Klibngern,? Pongsak Mahanupab?® and Sanit Reungrongrat’

'Department of Pediatrics, ?Department of Otolaryngology Head and Neck Surgery,
SDepartment of Pathology, Faculty of Medicine, Chiang Mai University, Chiang Mai

Plastic bronchitis is an uncommon pathologic cast formation in the tracheobronchial tree. A bronchial cast can cause a
range of conditions ranging from mild to severe that can lead to airway obstruction. We describe a previously healthy
one-year-old boy who developed acute left lung atelectasis and respiratory distress due to plastic bronchitis. He pre-
sented with a high-grade fever and productive cough. His chest x-ray showed total left lung atelectasis. His condition
did not rule out the presence of a foreign body in the airway or an obstruction due to secretion. Plastic bronchitis ob-
structing the left main bronchus was diagnosed and removed by rigid bronchoscopy. Bronchoscopy was crucial in this
case for both diagnosis and therapeutic cast removal; however, understanding of the regulation of mucus production
and clearance is vital for the prevention of new secretion obstructions. Chiang Mai Medical Journal 2020;59(1):29-32.

Keywords: plastic bronchitis, bronchial cast, children, atelectasis

Introduction

Plastic bronchitis, bronchial cast or fibrinous
bronchitis, an uncommon airway obstruction
condition, is characterized by cast formation in
the tracheobronchial tree and can cause partial or
complete airway obstruction (1,2) Even though
this is a rare disease, it can cause life-threatening
airway complications. Our case report describes
the case of a 1-year-old boy who presented with
two-day-high-grade fever with productive cough
which was diagnosed as a bronchial cast associated
with a hyperreactive airway.

Case report

The patient was a 1-year-old boy who presented
with a high-grade fever and productive cough
which began 2 days prior to arrival. He had a
fever of 38.8-40.7 °C and tachypnea at 44 breaths/
min. Intravenous cephalosporin, oral azithromy-
cin and a salbutamol nebulizer were prescribed.

He had previously had an episode of wheezing at
10 months for which salbutamol nebulizers were
given. His mother had earlier been diagnosed
with allergic rhinitis. Two days later, the boy
developed dyspnea and had oxygen desaturation
Chest radiography showed total
left lung atelectasis (Figure 1), so the patient was

in room air.

given oxygen therapy at 2 LPM and referred to
hospital.

During physical examination, he looked dysp-
neic. His temperature was 39.3 °C, BP 114/72
mmHg, HR 130/min, RR 40/min, O, saturation
(room air) 93%, body weight 9.5 kg. He had sub-
costal and intercostal chest wall retractions. Chest
auscultation revealed decreased breath sound and
dullness on percussion at the left lung.

Blood test results were as follows: complete
blood count; Hb 10.7 g/dL, Hct 35.1%, WBC 8,500
cells/cm?® (69% polymorphonuclear cells, 31%
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Figure 1. Chest X-ray showing total left lung atelectasis

mononuclear cells) and platelets 267,000/mm”.
Blood chemistry results were glucose 90 mg/dL,
BUN 6 mg/dL, creatinine 0.25 mg/dL, Na 139
mmol/L, K 4.2 mmol/L, Cl 101 mmol/L, CO, 19
mmol/L. A nasopharyngeal swab for an influenza
type A/B and RSV screening test was negative.
Oxygen therapy of 3 LPM via oxygen cannula,
cefotaxime (150 mg/kg/day) and azithromycin
(10 mg/kg/day) were provided.

Forty-eight hours after the start of treatment,
his symptoms had not improved. An otolaryn-
gologist conducted an emergency bronchoscopy
revealed multiple whitish materials in the left
main bronchus. The bronchial casts were re-
moved by rigid suction and foreign body forceps
(Figure 2). Pathology evaluation found fibrinous
materials rich in eosinophils (Figure 3). Special

Figure 2. Material removed from the left main bronchus

stains (GMS and PAS) were negative for fungus.

After removal of the cast material, he looked
well, chest auscultation recorded minimal rhonchi
in both lungs, and a chest x-ray showed improve-
ment. Salbutamol pMDI and fluticasone propio-
nate via pressurized metered-dose inhaler (pMDI)
were started. Two weeks after discharge, the boy
was able to participate in normal daily life with-
out dyspnea on exertion.

Discussion

Plastic bronchitis (mucoid impaction, fibrinous
bronchitis, pseudomembranous bronchitis, Hoff-
man’s bronchitis or cast bronchitis), is an unusual
condition caused by the formation of bronchial
plugs which partially or completely obstruct the
bronchial lumen (1-5). These casts result in mild
to moderate symptoms, e.g., fever, cough, dyspnea
and chest pain; however, they can cause a life-
threatening condition such as hypoxia or cardiac
arrest. These symptoms are difficult to differentiate
from a foreign body aspiration or an asthmatic
attack. Similarly, physical examination reveals the
same symptoms of decreased breath sounds and
increased efforts to breathe. Chest radiography
shows atelectasis of the affected side and hyper-
inflation of contralateral affected lungs in each of
those cases (4,5).

Plastic bronchitis is categorized into 2 types of
cast. Type 1 casts (cellular or inflammatory casts)
are composed of neutrophilic or eosinophilic

Figure 3. Material removed from left main bronchus was

fibrinous and rich in eosinophils
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inflammatory infiltrated fibrin, or Charcot-Lei-
den crystals which are associated with inflam-
matory or underlying allergic diseases such as
asthma, pulmonary infection and cystic fibrosis.
Type 2 casts are acellular casts or hypocellular
casts which are composed of mucin. Type 2 casts
are commonly associated with cardiac diseases,
especially following Fontan surgery (1,4,6).

Bronchoscopy can help to confirm a diagno-
sis, revealing thick casts obstructing the airway.
Removal of the casts is the accepted treatment for
plastic bronchitis. However, is essential to not only
remove the casts but also to determine the cause
and treat the underlying diseases. A bronchodi-
lator, corticosteroid, macrolide, or mucolytic and
airway clearance therapy can be used for treat-
ment. Other treatment options include aeroso
lized heparin, urokinase, tissue plasminogen acti-
vator (tPA) and dornase alpha. The progression
and history of plastic bronchitis depends on the
type of cast and the underlying diseases (7-10).

In this case, a 1-year-old boy presented with a
high-grade fever and cough. Then, he developed
total left lung atelectasis and did not respond to
antibiotics and salbutamol nebulization, so the
team investigated to rule out the foreign body
aspiration using bronchoscopy. After the material
was removed, he developed wheezing which
responded to a salbutamol nebulizer. Pathology
results showed infiltration of eosinophil in fibrinous
materials which were associated with his under-
lying disease. Consequently, we treated him for
hyperreactive airway disease and prescribed a
controller.

When a child presents with respiratory distress
and atelectasis but does not improve with initial
treatment, a bronchoscopy should be carried out
to rule out foreign body aspiration, airway abnor-
malities and plastic bronchitis. Although plastic
bronchitis is a rare disease, it can result in serious
airway complications and requires urgent treat-
ment. Furthermore, causes and underlying
diseases associated with plastic bronchitis need
to be investigated.
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AAABLNEINUVUNAIN: WUSUNS I56AY, AMSINGIAIEAT UNINLIFENIEN B1LNDLID9

Fmiadealvd 50000, Useinelng
B18: noipat9@gmail.com

@ OO

TuFuFes 4 fugneu 2562, Juduily 28 nanaw 2562, TugaNFUNISANUW 4 noAINEY 2562
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wansuilederefmiutiuasanas  Usznaudu
Fofuthmiingn 9 (high-impact loading) 210
msiafunan 9 Wlvdanudsssenisie
Foudould (6) wunlutniailesunsrsingonum
\EULdY anterior cruciate lisament: ACL recon-
struction wuildewndensevay 12 1910075
W15e 5 T (7) §a Madaleno wazamy 1wl A,
2018 Anwuuu systematic review Wiy meta-
analysis 971UU 15 518974 (3,100 518) WUAIY
ynvestoridenlusiniinfmseas 30 (95%
Cl:20.0%, 40.0%) (8) usna NG SafinsAne
Ju 9 finananuduiusuesnsisiunisiie
Fordon (9-13) uddsrsaunaninnudoules
sEninen151IefunIsAndeLdousiudalasu
msiigatuazinsieioganieuneiny - Ty
JaqtuAdslisanefiazmdeaguidaauls
U1951891unUIn 5l lgvinlsTin s denves
FornTu (16-18) Fawansanwrfiumnsnafiudl
awvnanvangysenns Wy InsAnwiiinany
SULUU dnuriesnuaiengusiiegs nsiu
FWTNTeLa YNTTEERAINTANY 1Aseas
Fosofidnwiianumainvans  saumelusunsy
NSRATAMULANAeAY eV lrRan 1sANWIANg
fu (19) nsfnundedldsyavnanunusud Sy
mMsAnw AunsEitleadnEIINTIsTla LS
futodounsely ewnaudeuldlgiAnls
iuluszevnarduduusnszuiunisiindedly
nan endiuAuifiuse TR uiidenneuies
wuAMNEIRLS  Faunsinsgsinanisiine
NTEUIAN TR T IR U d TS ST
Jamazmsiinteidenifinnuuanaeiy  ua
agslsAmuiiofarsaduiadefienaiinny
Fusonsiindeidenlutnis Svatesieauns

Anwilassanuladosig q 1

U29891N52AVAUNUNVDINIFTA

JadusussfunumInyeIn1TImIenis
LAUARIVDULABZNTANYITAMULANAIAU LA
dlerFeuisulundagnguiogiavesnsdny
a1u5atasigndadeniuanuntnlas anwuy
Asuteuiionafianuduiudsonisindeden
1neis1891UNSANYIVDY Alentorn-Geli Wagmne
Tud p.e. 2017 leAnwILUU systematic review
and meta-analysis 91U 25 T1891U (125,810
518) Tag 17 518914 (114,829 518) 1 Junsanw
WUU meta-analysis AinwiAugnuastoazlnn
wavdawnden luindsedn (professional
runners) yi3etinefifisnen1sutati (competitive
runners) wagtinisasnsiay (creational runners)
Wisuiisuiunguauaudilildeandidsnie
nupuYnYesteiuazdoasinnideslutinig
onTnnseniafidnisuedy Sovas 133 (95%
Cl: 11.6%, 15.2%) TutiAsasinsiau wuseway 3.5
(95% CI: 3.4%, 3.6%) Waglunguaiuau nuseeas
10.2 (95% Cl: 9.9%, 10.6%) lngAauLd8ne
msAndeasinn wazdewnden Tuindsiifinns
Wity (OR 1.34; 95% Cl: 0.97-1.86) geninlu

'
v a

1Un9adAsLan (OR 0.86; 95% Cl: 0.69-1.07) uay
fiAngeninngueuanegwiitedfy  (p<0.001)
(10) F5euthadususziunsiatumndssie
Fodon Tmnuumnasiussmneindsadasiay
Fasinsfindueglusziuuiunans (moderate-
level)  w¥otndaustussesmnslnademsiindu
agluszaugs (high-level) :n3Anw1ves Cheng
uazanz Tl A.e. 2000 ANWILUU retrospective
cohort study ndeyadeunduluszesim
Wiy 10 ¥ luwavie $1wIu 4,273 98 1A

WS 311U 1,296 518 139918 20-87 U lagius
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msfnw iy 3 ngu Ao ﬂfjuﬁ 1 U5zuen19n1s
dundeidluseiutien (low-level) Aotiosdn 16
Alaluasaedun1y (weAwe 3,006 518 Wazkne
Y9 1,029 518) ﬂﬁjuﬁ 2 ASTYTNINTAUNTD
Yelusziutiunans Aesvasnasewing 16-32
Alalunsnedun (WA 1,760 518 Lazine
Wi 495 518) uazngud 3 svesynamsiiuvie
Adlusedunn Ao winnin 32 AlawasdedUunv
(wAye 1,003 918 LAZWNANYY 211 518) WU
jﬂluﬂ@:uﬁﬁaﬂﬂﬂLWﬂSUWEJaWEJG%Wﬂ?h 50 T fifisvez
aNsRuEeds 232 Alawnsseduni fay
Fuiusiunsiateasinnuastowdey agnadl
Wedfey (hazard ratio 2.4, 95%CI 1.5-3.9) &4
onillesnnnunisuiaidulutinleiienyies
1nnIALATIgN (11) 991nN15AnWI Spector
wazAzU A.A. 1996 WUV retrospective cohort
study Anmnudeyadeundssyeziaan 15-45 U
nnmaedsd  lunguiegiasiduiinds
SeusaMdINNTINsTEENINUIUNA1N HAZTTEE
nslna (ex-elite middle and long-distance
runners) $1UL 67 518 kagtdutnmudasiuiu
14 518 G9019vnugynsAnyIUszIN 40-65 T
Wiguiguiunguatuny 977 518 Han1sAny)
wunguiaeidutiniafndeidensniian 2-3 wh
Sowfleufungueuny wuiinszgnien (osteo-
phytes) U3iau tarofibular joint (TF) (OR 3.57,
95% Cl 1.89-6.71) U3k patellofemoral joints
(PF joint) (OR 3.50, 95% Cl 1.80-6.81) i3
LAUANUBY PF joints (OR 2.97, 95% Cl 1.15-7.67)
finszgneenveinsegn femur (OR 252, 95%
Cl 1.01-6.26) uagwpsIUoazlnnlauas (OR
1.60, 95% Cl 0.73-3.48) wfagglsAn1unuin
naumuAAndgiiageenfdineiedising
vl (weight bearing) Usstnnyin

1ADU DU 22 18 WUHANULEBRDNITLAR
v A 1 a LY 1 A & v a oA
Tadonituinednunguillutnisiaziauin
wiulla (12) WuRenAun1s@ne1vee Lequesne
uaranz U A.A. 1997 Fenuintadesmuninumin
YINTHILMIN  UnWatinsiau  (recreational
% =2 d‘ 1w
runner) AuMSHANULABNTUYTUTEENI9lNa
a = i a v A o =
finudssnansinUaldonsneiu (20) NSANE
V94 Vingard wazAmy U A.f. 1993 Anwiuuy
case-control study 1gN1SNBULUUERUANAIY
puedlungugiauiniusznnens 9 uneee
W87y 50-70 U JUseinlasunisidaieude
aslnniienaindeaglnnidon 91U 233 518
waznquatuauluyaranaludwau 302 518
WuEEuA N sIAuTEAULUUTTn 9 Wy
nam  visenwusninaliaANdu ST
\de9 (relative risk: RR) Aon1siAndaazlnnidos
wnndgAdufwkuulisuuswin 4.5 i
(RR=4.5) lpginArieinsiaudwinin 9 s
Mnsiudinidn g danudsssieveazlnn
FHouNINNIY {NNSYINUMTLauANISEAU
Uow 9 8.5 W1 (RR= 8.5) Tanfidadedu o Avilw
Nnpnudssdan1siatoaglnnideon Wy ey
Adiinane nsguuns visenmaauiudu
sypzhauieny 9 U Siniuoniniineswinenu
wiln 9 Aflemainteayinndeulawuiu (21)
NSANBIADULUYDY Marti LazAuz U A.a. 1989
ANWILUY retrospective cohort study finny
¥ 1 v o« | I Y 1 a
Joyadounantunan 15 U lunquiiegsiineg
Juinssvezmslnassiugendon $1uau 27 519
A = ! & vaa =
97glaay 42 U uaznguauaANlUUglEunIng
i 9 W wazldeeflnduinneudiuiu 23 s
= e v ! U a
91gadey 35 U Anwanananesednuin e
sywgmelnaseivgendoy  dnsiudsuniag
lassasavastaaglnn As in1svundivensean
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@R (subchondral sclerosis) tiasarndnis
dnnsouwes articular cartilage ﬁmn%uﬂaﬁﬁa
%QﬂﬁwmaaaﬂlﬂaumﬁaLLﬁLﬁ@ﬂistwﬁQﬁ
agléinszanaau (subchondral bone plate) i
subchondral bone plate i fizuthmen
LLVI‘LJﬂi%@Jﬂ@'E]uﬁ‘\]%Lﬁ@lﬂ’]iﬁwl(;l”s‘ﬁu Jeupadiu
Tunwanesediduiuiduniiu  (subchondral

sclerosis) wazdanuiinszaneen uazinisuAy
2999979 971199039861 (joint space narrowing)
1INNINGuAUANBEaidudAny (p=0.032) uax
wuimsiesveee 97 Alawasdeduaii vl
Aedeazlnnideusnntuetnafitedy (22)
deldwunilfuneruanmsmumumsses-
NI5UUDY Gessel uazamz U A.A. 2019 51891
Jmiduszezmaies 9 e1atedestunisiie
Fowdeu é?iﬂuizazmaﬁaa q Uuladeliiin
mammaummmu szimsuaululmmivavmﬂh
Fawu (9) Aoutuiisenusiuiu 6 sieew 7
Anwimnuduiusvesnisiatunisindeidey
(11-13,22-24) Taedl 4 sreeuiidanwilusia
tifisszogmilnadiegsefuseniden uaviiiag
Jes¥en1e middle-distance (12,13,22,23) Wy
Mnidlanudiiusiunsiedoden  wieus!
aliflidinlewonBenfinm  wuaugnueade
LﬁamqaaéWQﬁﬁaﬁwﬁ’@ Tneannglumeediig
waaiuluszauauntn 32 Alawnsneduniv
Jul (11)

50U 9 ToMain1I1Afa FnauileyineuuIu

Wisvsuihwinyilindnanileied

Aulufezdn (fatigue) vhlimnuiunsasdass
anas NM33aszezndlng o WWunanuu 9 viane o
U nsduusinssunndinseyindeseuniunay
N1SATEUIT (shock absorber) anas agvinli
Wnn1suialuvedlaseaseneludenanasiin
nsidevestensld (22,25)

Uadganargnanndu

NM3ANWIVDY Hafer Wazaguz U A.A. 2019 Anw
AMuEINsT Y sndnuiofuvidunth
(quadriceps femoris) NGXAIBE1TIUIN 20 518
wadunguitiiengtion (F2se1g 21-35 ) 13ou-
Wisufunguiiflengunnnd ($sey 55-70 U)
nauALeNYIN Taoenduie nquidulinds uas
ﬂémﬁﬁmsaaﬂﬁwé’qmwﬂaﬁa 9 U W‘Ujﬂuﬂa'u
wumamam’] frugvesmsvhanundie
1umim'a&JWU@LGU']GMﬂ'Jﬂuﬂwua'muaa i
LLammmamLuaummumLmamaamams;mm
Fu ldesevinausiuns vlAnnsEen
maﬁamm%u (26) oy Willy uazpniy U A.e.
2019 I¥s1e9uin dnisiiflengiiu 50 Tauly 4
UsgAvBnmnslaanas Feengianuduiusiy
msvhauesndnile ntiszuunsadeulm
vestoneanainig  lrdenainnsuinldule
$egailmianisdenvesassadnvesdese
I§nndu (27) WuieatunsAnwves Castillo
wasanz U Ad. 2019 wuiderdenluindad
mmé’mﬁ’uéﬁumqﬁmﬂ%u (28) flouduiing
Anw1ved William U a.A. 2013 Anwikuu longi-
tudinal study famuraduszezanade 7.1 7
Iumjuﬁtﬂuﬁfﬂéﬂﬁmu 74,752 579 WAYY
$1uru 46,819 T8 gAY 46 U drumAnd
ogals 40 U wuidiidorgundulumesng
fiaudesonmsiatoasinndey 3.9% st
(95% Cl: 3.3-4.4%) d@uluweands 6.1% sol
(95% ClI: 5.5-6.8%) wazlumnameinnudsse
msasudeasinn Sovaz 7.4 6ot (95% CI: 6.1-
8.7%) uay 10.6% Tutwanel (95% Cl: 8.1-13.0%)
Fanuheudessenisiindeazinndeslune
NPINNILnATIERENitudAy  (HR: 1.86;
95% Cl: 1.70-2.06, p<10-15) (16) Farouiiy
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Marti uazauz U a.a. 1989 laAnwAnwiwuy
retrospective cohort study ammu%gaé’fﬁjuwﬁﬂ
Hunan 15 U lumeeiineduininissses
mslnasgiusenien S1uru 27 119 9g1ade
42 ¥ wagngumuamdugiifigunindin o Tu 7
liieilnsusnneud o 23 519 engLade 35 U
wuilutindssedueendonongfiunduiiany

o

Fusran1siintaidousgslitvdAty (p=0.017)

v 6w

(22) dedeudlanudiusivengNuInTy ¥4

'
=

anulisiunsvestesie  Adaunguilsanengd
N ongfienudiiusiumsiuasundasmes
ﬂiz@ﬂéau%aLﬂ?\immsﬁwmaimm%ﬁamsﬂumz@ﬂ
LavanAUANTaluNTPeNT Yonaniadt
supgfimnudntusiunsldsuuUasmenis
%’Uijmm‘ﬂja@ia (joint proprioception) mavde
vouilaideudane (oint capsule) duduuay
néanite TlRARNsTateves articular carti-
lage  ANUTINTTYILALATIVTDINYDBUAUTOHE
Faaudsasanisiindaideudanuduiusiu
pgflunntuidluinisadsay (16) uaziinis
sefusenilew (22)

Ja3eann1suInduvatana

N3AN109 Cooper wazaue U A.A. 2018
Anwnuynuazdadeldssiduiusiunisun
Bunardadeulutnideduda s1uiu 605 58
91y 40 U ulU Mnnsnsalsndiuiayitiade
lagwnng  wuaugnuetaIn1sUIndeasinn
Sovay 22.4 uazvowndeuay 26.1 wullveazlnn
Goudewar 11.1 wazdowdendosas 14.2 wu
asuraduiianuduiusiunisiindeasinn
Li’?{lau (adjusted OR (aOR) 10.85; 95% CI 3.80-
30.96) LLﬁ%siJjE]L‘li’lL?iEm (aOR 4.92; 95% C| 2.58-

9.38) 81n1sUIndimnuduuSUNISIindegslnn
L?i’e)ll (aOR 5.55; 95% Cl 1.83-16.86) WaTUDKN
dox (aOR 2.65; 95%Cl 1.57-4.46) lngoneil
11N 5wﬁfﬂlﬁumm§m wwamssuthmin
YpeUoRAUNG 15AUSEINGT Lagn1seenniaINIeY
%ﬁﬂam}mﬁﬂ (weight bearing exercise) A
Fuustudeazinnuazdowden (29) Msdnen
WUU systematic reviews Wae meta-analysis
984 Ruano warAne U A.A. 2017 U 211
31897 NFUMBE NI 1,554 518 TaeAnw
AnunvesMaAnteuden mevdsnEide
PouLTIEWSY (anterior cruciate ligament
reconstruction: ACL reconstruction) $91AU
A15HIFA meniscus WIBUNBUAUNISHIAR ACL
DUNAYY TATTHLAFARNIUNG 10-24.5 T WU
fnnugnvesterindenlunguiiedaildsy
113 ACL S20fUnsHIsia meniscus unnn3ile
Wsulufunsingn ACL eghaien dat
Haduidesiiiuammvdnvesnaindornden
fanuduiusiunisiasuuiniiureataldin
nou (30) ATwNUMSANYBLazTDEElNA
deuluinAmsedusandey (elite sports) wae
YnAWIAUATIAY  INANEUSIFLAENITADU
WUUEBUNNN WaEATIAUTELEUINSIngUNNg WU
FordenlutnAwfidnisindusgrandnuinnia
gaTRanssunstindutiesndn  Tnstamnzlunis
auduiindigoddusann 9 wilinulunsay
Afigedddaununiy  (endurance) ddlu
Tnfundidisssuanumtnuinaitlunisiauviils
Aensuinduldunnnin Seilimindeidenls
wnnd (31) madadedomindulungutindndi
frhwinasen 9 wagwiin 9 nsviiitesedewinli
Ananuidssrenisuindutens Wy Wudnue
meniscus WAN M%aﬂiz@mmﬂﬁﬁmﬁﬂé’ﬁ’u
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articular cartilage (32) i Cheng uagAy U
A.A. 2000 FnwiAnuvtnvesnsislussausng o
WU audutusvesnsidduseiuian (32
Alawnsredunvituly) funswudearlnanie
Tondeslumanefifiongiesusnylsiunly
mAmeonguin  dosannisiudadinisuin
duvedasiaivesdedeinluiidenylios
finwsiuvietinduluseduiividn 4 wnnd
AUBININIONANTAANITUIARUTWNNT (11)

1n15ANWILUY retrospective cohort study
19y Kujala wazatg U A.A. 1999 AnwiAay
Fuusveanisuindudereiunmsinderden lu
tinAsdunu 269 318 01gind 48.6 U (31-67 1)
LazNguAUANEILIY 188 T8 91gRAY 50.4 T
wudardenuinlutndafifinisuiniduveduy
DU war meniscus (23) VT8 MRI 71599
Uszidiulassadademnlutnianssouniends
Msie Felainunsiasuwdadasiadiadem
Aeunazndansiedelidedfy winsianud
finsiansvedlasiadeneludowineunisia
WA WU meniscus Wan articular cartilage 3n1s
dnnseu Femnedsdinsiedewndeuuineu
L& (33-36) BallneaumsdnuinuingiRnisel
nsinderndeufintulutndiiiinsuiniu
Yostowunneu (13,23) nisuiaduiitens
wnauinannsgadelaseainsdiudsenau
nszgneou surnsiindunioseuuss Al
GRORNIENL D) fqﬂms%’uﬁmﬁﬂﬁmﬂa LU
50U 9| Yosogauue lidenauiinaulifued
FalladuimaniivhlninRatedusnadisuusann
Housnatu Mliusnadisuusanngianisdey
Tunntu (2537) wuisaseusiinssrise
fodediunlunguiinlafilafunsuinduinneu
dewseuiiisuiunguiiliinisuiaivainneu

(38,39) NNSANEIUBY McDermott  LazAn
U A.A. 1983 WUU case-control study 911U
20 18 mqmﬁ'a 385 U Tuindeweszesnng
Ununaafieuiisuiuszegmalnag Tedifiae
10111500911 6 518 Lag Ldenisuan
W19 14 598 INNNTATIAINNYUALHAVDS
Ameneded  wulldewndendoras 30 Fewu
AuduiussznIsen1stiniuteidonsgis
fifoddey (p<0.01) warduiusiunisiilésu
vinduegasuuseiiteiunnou (p<0.05) wag
Fruulnisilnaduinudunusiunisiindelan
doulufifiennsinvestoriegiidoddry
dewFouitsuiunguiiiiferinuni (p<0.05) (24)

Uadganuuidasarnun® (Joint malalign-

ment)

dasvanderelesiiuunsduriminanly
PMNULUNG Thnsastmtinfiusunasnnni
Undlslessaseuinatugninans Smsfinu
Tungueny 9-14 T Afanzila (genu varus)
LU‘%EJUL?]EJUﬁu@ﬁﬁ%lﬂhﬂﬂaﬁmu 36 18 AN
msaqﬁmﬁfﬂﬁuwﬁaLﬁdﬂuizmwv‘hmﬁqwudwﬁ
fitornlnsdinsasimenunfivnaguuen
vawsiint (dominant limb) EewFeuidiou
AunquAtuAuedviltedAy (p=.01;d=1.09)
uenni W'U'.J"]ﬁﬁﬁmﬂmﬁé’mwmsaqﬁmﬁﬂ
fovaz 55 UuiaTiathn wasdeuas 36 uuEn
Fafiliadn Fawwmsiutmindiaunfas
nsasimenliviifuenainavlfiAsdedes
Tudefiataunniu (40) Famuinguiiidenilis
fusenseiiinganile vastus lateralris (p<
0.001;d=1.82) wag vastus medialis (p=0.013;
d=0.90) GuaﬂmiaqﬁmﬁﬂiummzLﬁumﬂﬂ’hmju
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Ffluuadeunfegnadveddy (41) Iuﬁﬁﬁ
Janunfvenaiinalnnisyinausiuiussuy
Uszanuusvamiundnaiile (neuromuscular
function) ﬁmsﬂizmm}mﬁﬂaamﬁ articular
surface waznszaelUfinduiiodslavinldiAn
MsuaEuiivens Tumemseuduwinissu
dvnuestesiofaundly mMsisasifunisdu
vtinusnaiuinduiwestesonnty 1
Yaduvihlusinisd@nnseuves articular cartilage
Fan1sdnnseuvesiaveliaiuisausunis
Wasuwaddidesnnlalduuanisdurmind
Unfdsdamalmintodeuls (42,43)

Uadwanaastuianie (body mass index:
BMI)

nsANYIUBY Chakravarty Wavauz U A.e.
2008 WUV prospective study Fs8EIA1AAAIL
Ha 18 T Lﬁuﬁauua%uumaﬁla total knee score
(TSK) - a1nmsanmeangSadienasdveouna
U 2 11U IngAnwAnugnTBINIsindew
dou  ngumeasadhiinieszermidlng d1unu
a5 579 Wisuifsuiunguauauilildduinie
$1uu 53 519 engade 58 U (50-72 ) szey
natlumsiueds 3.6 Falusdedund wud
amdnesadnounsidlusunsunmmaaes Fu
Toridenlunguiognsiiuinle fevar 6.7
drunguaruasiliinuideniden egnslsfinm

Lﬁaauammsmaamémﬁﬂ%ﬂajLﬁmfﬁwmmm

Qldd £

N‘VI&IGUE)L°U’]Lﬁ’e]ilJ‘Vii’eJLW&Jﬂ’J’]%JiULLiQﬂJ@\‘IGU@LGZJ’]

ﬂd

Lﬁ@ﬂJLiJE)L‘LJiEJULV]EJUﬂ‘UﬂEjiJﬂ’JUQ@J WARINAIT
AATVANUFIRUEINETH Wudﬁéﬁﬁﬁmﬁfﬂ
WnlusresBuusnUeINIsVageU wasnuindinig
vinane articular cartilage unnTulunnenesea

SloAuaalusunsy (17) nsfnwives Williams
wazAtdy U A.A. 2013 Wuu longitudinal study
ﬁﬂmmmsqﬂﬁuaﬁaaﬂwm?iamLLazmiLUéw
Yoazlnnlunguiinds nquiiAueeniidanie
LLazﬂzjmﬁﬂﬁmﬂizmwgu 9 STYLIARANIUNS
i 7.1 U wuinguiutinds S1uau 74,752
518 nteazlnndeusiuiu Sosas 2.68 wazld
Sumsindinasudeazinn fosaz 0.3 dwii
WAUBBNAAINIBTIWIU 14,625 518 WULVDALINA
Gou Sovay 4.76 warldSunisehsawdsude
avlnnfevas 078 Tamuynvesnsiindeidon
waznsidsudeazlnnlutndslifinnuunnsig
ﬁ’uﬁ’uﬁﬁaaﬂﬁwé’amaé’wmilﬁuadwqﬁﬂaﬁwﬁm
winUivnfianuduiusfunaindedey
way miLUa&JuﬂJaavMﬂiuﬂawLUuuﬂN il
Wisuifisuiutndsiidasudutanietesnda
225 Alandusemsiaums slugiifladviang
mesnnudedeniututosas 5 delanuy
RoANsINns warnsasudeasinnifiugu
Souay 9.8 MONLANSUADASILUAT VBRI
wamefiuty (16) dsmsfiaduiian
1Nty mnedaividniasuudeseifiuinndy
ielagtminfifiuduagvinlrdone SuLsai
Pu 3-6 wh (44) {idedvdianiesinduius
AUNSAANTTUUTONISYINUTLREAY  WSeln1g
\ndeulmanas Siinadenisvinuvesndnuiie
anassiy  3adinasennuiunivestonoanas
vt fiinnduusenssyistesionnty  fat
3 el mtnann 1 Fadswonsiindaidey
1w (45,46) dlegr q diimsAnvives Zhu
wazAny U A.A. 2019 WUU longitudinal AnmIuKa
2.7 U lunguaueny 51-81 U fin1suuananssy
nsindeulLdu 3 ngu less active <7,499 A

#oiU moderately active=7,500-9,999 n13se



40  Jeebndnvans

YU wag highly active 210,000 AM12FDTU WU
lufiauduiusedslitvdrfguesnisinanssy
526U moderately active funisiUasunladves
A MRI fimsaald Iuﬂduﬁaaéwaﬁﬁéﬁﬁﬁmﬁﬂ
tioy waggithifinsundudeunrou 39 zhu
Iewuzahifidesiodedon wudiisledviiug
neiukazivsyIRnisuiniiuresdanisesn
Mdsnelusediu moderately active wiatlosiu
nsvdenvestereynniu (47)

GEAl

9

Aauddflunesiesrunisaneifilinunis
Wasuwlaslaseadretewludnisunsisou
SlowSsuiisunaunazaiendsnisisednd
Hod1AY WANANIINIINMNEIE MRl ABUNT
W TUNUIN19Y11818989 meniscus N1SANUIA
Yoududu (ligament tear) svmsannsou
904 articular cartilage 1feuwds Feunedain
nsyuIunsdenvesesioldiAntunounsueiu
Tneflnnudenintudes o Tnededoiifanu
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The factors related to risk of osteoarthritis in runners

Ryden P and Kongchouy N

Department of Basic Science, Faculty of Science, Payap University, Chiang Mai

Whether or not running leads to the development of knee or hip osteoarthritis has been a much-
debated topic and is often a question that most people would like to know. Many studies reported
the effect of running on risk for osteoarthritis, but some of them have reported with conflicting results.
However, many studies had shown the factors may be increased risk of the osteoarthritis progression
in runners. Recent report showed evidence suggesting that lower-level running may be protective
against the development of osteoarthritis, whereas higher-level running may increase risk of developing
osteoarthritis.  This article need to describe the factors related osteoarthritis risk in runners, which is
beneficial to medical personnel in providing advice to avoid the risk factors for further osteoarthritis

Chiang Mai Medical Journal 2020;59(1):33-43.
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