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Abstract
Objective: To determine risk factors associated with birth asphyxia in pregnancies.

Methods: A case control study was conducted by including 578 newborns delivered at Vajira Hospital
between January 2018 and March 2020. Cases were 289 women who delivered the baby
with Apgar score < 7 at 1 minute, while the controls were 289 women who delivered the baby
with Apgar score > 7 at 1 minute. The data was collected from medical records. Antepartum
factors, intrapartum factors and newborn factors were analyzed with univariate analysis
and binary logistic regression analysis.

Results: Factors significantly associated with birth asphyxia included breech presentation
(OR 3.18, 95% Cl 1.10-9.22), vacuum extraction (OR 10.06, 95% Cl 2.00-50.45), cesarean section
(OR 2.53, 95% Cl 1.59-4.03), preterm delivery (OR 6.62, 95% Cl 3.26-13.46) and birthweight
< 2500 grams (OR 3.49, 95% Cl 1.54-7.90).

Conclusion: The statistically significant risk factors associated with birth asphyxia were breech
presentation, vacuum extraction, cesarean section, preterm delivery and birthweight
< 2500 grams.

Keywords: birth asphyxia, risk factors
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Introduction

Birth asphyxia is a perinatal event, in serious
cases leading to a fatal outcome with risk of death
or permanent sequelae’. The severe birth asphyxia
often causes of mental retardation and epilepsy.
The mild birth asphyxia lead to attention deficits
and hyperactivity’.

The World Health Organization (International
Classification of Diseases) has divided birth asphyxia
into 2 categories: severe birth asphyxia, which is
defined by a 1-minute Apgar score between 0-3
and moderate birth asphyxia, which is defined by
an Apgar score between 4-77,

According to data from the Ministry of Public
Health, Thailand reported in 2010 showed that
the incidence of birth asphyxia in Thai pregnant
women was 22.8%°. Therefore, to prevent and
reduce the incidence of birth asphyxia, the factors
that affect the condition must be characterized.

The aim of this retrospective case control
study was to identify the important risk factors for
birth asphyxia among pregnant women. The second
objective was to assess the prevalence of low Apgar

score at 5 minutes.

Materials and methods

This is retrospective study. Data were
collected at Vajira Hospital, Navamindradhiraj
University between January 2018 and March 2020
with the ethical approval of Vajira Institutional
Review Board (registered Number 094/63).
The inclusion criteria were pregnant women
who attended at antenatal clinic and delivered
at Vajira Hospital at a gestational age at or beyond
24 weeks which calculated from last menstrual
period or ultrasonography at first or second

trimester. Birth with major fetal anomaly,
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chromosomal abnormality, stillbirth and incomplete
data record were excluded.

The study population was calculated
from the previous studies®®’. The 289 subjects
for each group were recruited using computer
generated numbers until the sample size was
attained. Cases were the women who delivered
the baby with Apgar score < 7 at 1 minute,
while controls were the women who delivered
the baby with Apgar score >7 at 1 minute.

The collected data were divided into 3
groups; antepartum factors, intrapartum factors and
newborn factors. Antepartum factors were age,
the number of antepartum visits (ANC), gravida,
gestational age (GA), diabetes disorders, hypertensive
disorders, intrauterine growth restriction (IUGR)
and abnormal amniotic fluid index (AFI).

Intrapartum factors were fetal presentation,
chorioamnionitis, meconium-stained amniotic fluid,
intrauterine fetal status, predelivery sedative
treatment, oxytocin use, cephalopelvic disproportion
(CPD), shoulder dystocia and delivery route
(spontaneous vaginal delivery, cesarean delivery or
vacuum extraction). Newborn factors were newborn
birth weight, multiple gestations and preterm
delivery which means delivery before 37 weeks’
gestation.

All data was entered and analyzed using
SPSS version 22.0. Descriptive statistics reported as
the percentage, mean, standard deviation, median,
minimum and maximum. Analysis of qualitative
data for relationship between different factors
associated with birth asphyxia was performed by
using Chi -square test or Fisher’s exact test.
The quantitative data were analyzed by using
student t-test. A p-value of <0.05 was considered

to be statistically significant. After a univariate
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analysis and selection of variables with statistical
significance, a multivariate analysis was performed

using Binary Logistic Regression.

Results

Data of all 578 subjects (289 study and
289 control subjects) were enrolled in this study.
Demographic and clinical characteristics of
both groups were shown in table 1.

With respect to their antepartum risk factors,
women from the case group were observed to have
significantly higher rates of advanced maternal age,
nulliparous, ANC < 5 times, hypertensive disorders
and IUGR. About the intrapartum factors, the cases
had significantly higher of breech presentation,
non-reassuring fetal status or fetal distress, oxytocin
use, vacuum extraction and cesarean delivery.

As for the newborn factors, the cases were

Clinical characteristics and demographic data

Case group
(n = 289)
Age (years) 29.64+7.32
Nullipara 159 (55.0)
Smoking 2(0.7)
Drug abuse 6(2.1)
Number of ANC < 5 times 46 (15.9)
Anemia 108 (37.4)
Maternal complications 60 (20.8)

Data are mean (SD) or n (%)
Abbreviation: ANC = antenatal care

statistically significant higher of preterm delivery,
birthweight < 2500 grams and multiple gestations
(table 2).

After multivariate analysis, vacuum extraction
was the strongest risk factor associated with
birth asphyxia (OR 10.06, p =0.005) and the second
was preterm delivery (OR 6.62, p <0.001). Other
significant factors were birthweight < 2500 grams
(OR 3.49, p = 0.003), breech presentation (OR 3.18,
p = 0.033) and cesarean section (OR 2.53, p <0.001)
(table 3).

The prevalence of still low Apegar score at
5 minutes was 54 subjects (18.69%). The risk
factors that were statistically associated with low
Apgar score at 5 minutes were preterm delivery
(OR 2.79, 95% Cl 1.51-5.14) and birthweight
<2500 grams (OR 2.92, 95% CI 1.57-5.50).

Control group

(n = 289) P value
27.43+7.13 <0.001
134 (46.4) 0.038
2(0.7) 1.000
2(0.7) 0.154
21(7.3) 0.001
104 (36.0) 0.730
30 (10.4) 0.001
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Univariate analysis of factors associated with birth asphyxia

Case group Control group

Odds ratio 95%Cl P value

(n = 289) (n = 289)

Antepartum factors

Advanced maternal age 87 (30.1) 58 (20.1) 1.72 1.17-2.51 0.005
Teenage pregnancy 28(9.7) 39 (13.5) 0.69 0.41-1.15 0.153
Nulliparous 159 (55.0) 134 (46.4) 1.42 1.02-1.96 0.038
Obesity 17 (5.9) 19 (6.6) 0.89 0.45-1.75 0.731
ANC < 5 times 46 (15.9) 21(7.3) 2.42 1.40-4.17 0.001
Diabetes disorders 60 (20.8) 45 (15.6) 1.42 0.93-2.18 0.106
Hypertensive disorders 43 (14.9) 10 (3.5) 4.88 2.40-9.91 <0.001
Oligohydramnios 9(3.1) 2(0.7) 4.61 0.99-21.54 0.063
IUGR 30 (10.4) 4(1.4) 8.25 2.87-23.74 <0.001
Intrapartum factors

Chorioamnionitis 4(1.4) 1(0.3) 4.04 0.45-36.39 0.178
Breech presentation 34 (11.8) 5.7 7.57 2.92-19.66 <0.001
Fetal non-reassuring 43 (14.9) 14 (4.8) 3.43 1.83-6.43 <0.001
Meconium stain in fluid 48 (16.6) 41 (14.2) 1.21 0.77-1.90 0.420
Oxytocin use 61 (21.1) 83 (28.7) 0.66 0.45-0.97 0.034
Analgesia use 34 (11.8) 41 (14.2) 0.81 0.50-1.31 0.386
CPD 21(7.3) 25(8.7) 0.83 0.45-1.52 0.539
Shoulder dystocia 5(1.7) 1(0.3) 5.07 0.59-43.67 0.101
Cesarean delivery 189(65.4) 96(33.2) 4.23 3.00-6.01 <0.001
Vacuum extraction 11(3.8) 2(0.7) 11.80 2.56-54.37 0.002
Newborn factors

Multiple gestation 22 (7.6) 2(0.7) 11.82 2.75-50.77 <0.001
Birthweight < 2500 ¢ 126 (43.6) 17 (5.9) 12.37 7.19-21.27 <0.001
Preterm delivery 123 (42.6) 17 (5.9) 11.86 6.89-20.40 <0.001

Abbreviation: ANC = antenatal care; IUGR = intrauterine growth restriction; CPD = cephalopelvic disproportion; ¢ = grams
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Multivariate analysis of factors associated with birth asphyxia

Risk ORs
Breech presentation 3.18
Vacuum extraction 10.06
Cesarean section 2.53
Preterm delivery 6.62
Birthweight <2500 grams 3.49

Discussion

In Thailand, birth asphyxia rate or an Apgar
score at 1 minute < 7 is listed as one of the
important indicators used to monitor the status
of neonatal health, and the rate has been
suggested to be less than 25 per 1000 live births®.

This study demonstrated an association between
birth asphyxia, which were breech presentation,
vacuum extraction, cesarean section, preterm delivery
and birthweight < 2500 grams. These risk factors
were in accordance with previous studies™ """,

Breech presentation was 3.18 times higher
risk of birth asphyxia than cephalic presentation
which was similar to previous studies®"'*'"",
The explanation for this association may be that
breech presentation had higher risk of umbilical
cord prolapse, head entrapment, birth trauma
and perinatal mortality”.

The method of delivery was also the risk
factor of birth asphyxia. This study showed that
vacuum extraction and cesarean section were
associated with birth asphyxia which were similar to

previous studies®****

. The reasons were probably
the pre-existing risk factors of the mothers and
the neonates who need operative vaginal delivery
or cesarean section such as fetal distress, indicated

preterm, etc.

Adjima Soongsatitanon Sasiwan Suthasmalee

95% ClI P value
1.10-9.22 0.033
2.00-50.45 0.005
1.59-4.03 <0.001
3.26-13.46 <0.001
1.54-7.90 0.003

Preterm delivery was 6.62 times higher risk
of birth asphyxia than term delivery which was
similar to previous studies™*"”'***** This could be
the fact that preterm delivery is the cause of
respiratory distress syndrome, necrotizing
enterocolitis and intracranial hemorrhage.

Birthweight < 2500 grams was 3.49 times
higher risk of birth asphyxia than others which was

46198 This was confirmed

similar to previous studies
the fact that low birth weight was related to
complicated pregnancy such as preterm delivery,
anemia in pregnancy and poor control diabetes
mellitus'.

Although some studies have shown that
analgesic drugs and oxytocin use were associated
with birth asphyxia®®"", the study did not. This study
showed that the oxytocin use reduced the risk
of birth asphyxia, this discrepancy may be due
to awareness, close monitoring and active
management by clinicians.

The strength of this study was case control
design. We discuss nearly each and every risk factor
of birth asphyxia. The limitations of this study were
retrospective and unmatched study.

Regarding clinical application, the factors
that related to birth asphyxia risk can be used as

an initial screening to identify who are likely to have

Risk Factors Associated with Birth Asphyxia of Neonate at Faculty of Medicine, Vajira Hospital



birth asphyxia because proper team, equipment
and interventions could be prepared and applied
to the high-risk cases during intrapartum period
and immediately after birth. This may improve the
pregnancy and neonatal outcomes.

In conclusion, this study demonstrated
that the significant risk factors that associated
with birth asphyxia were breech presentation,
preterm delivery, low birth weight, operative
vaginal delivery by vacuum extraction and
cesarean section. Preventing preterm policy and
reduce operative vaginal delivery may improve

the neonatal outcome.
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Abstract

Background: Parenting and participation in interactive activities are both influence on child
development. Thai children usually live as extended families, or attend in various standard of
child care centers. So, the children who raised at home and those who attend child care
centers are also learned the different practices, and we cannot imply where is better for the
children.

Objectives: To compare the prevalence of developmental and behavioral risks in children raised at
home and those who attend child care centers. Additionally, to find out the associated factors
to these problems.

Methods: The caregivers of children aged 1 to 5 years old from Pediatric Outpatient Department
Srinagarind Hospital Faculty of Medicine Khon Kaen University, the Demonstration Daycare
Centers, and the child care centers under the Subdistrict Administration Organization
participated. Data has included the parent questionnaires and evaluated with the Thai version
of Parents’ Evaluation of Developmental Status (PEDS). The data were analyzed to compare
descriptive statistics and multivariable logistic regression was used to explore the associated
factors on developmental and behavioral problems.

Results: The fifteen percent of all the participants reported positive of the developmental and
behavioral concerns by the PEDS questionnaires, 55% of these were raised at home and
45% were child care center attendance (P = 0.254). The child’s gender was the only associated
factors of child developmental and behavioral risks. However, child center attendance was not
found as the significant factor to developmental and behavioral risks.

Conclusion: The prevalence of developmental and behavioral risks in the children raised at home
and those who attended child care centers did not differ, neither both kind of child care
centers. Thus, the developmental and behavioral risks were not mainly relied on the place
children raised.

Keywords: developmental and behavioral risks, parenting, child care center
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Introduction

Child development is related to various
factors, some of the factors can be promoted
to thinking processes, such as play activities,
problem-solving, positive discipline, and book
reading’. On the other hand, social-emotional
development can be improved through proper
child-responsiveness, increase attachment and
caregiver positive emotionality toward the child.
Lack of these opportunities will affect their capacity
for development®”.

Prior literature has revealed that less
frequency of parent-child interactive activities such
as book reading, storytelling, singing, and outdoor
activities predicted the risk of developmental
delay™®.

In most of Thailand’s rural area, people live
in extended families. Children are raised by
caregivers who can differ in style; strict and spoil,
which can confuse the children. Some parents have
to leave their children with their elderly grandparents
to work. Some are sent to childcare centers which
vary in standards, based on adult-to-child ratios,
and staff who have a good understanding of child
development as suggested by the American
Academy of Pediatrics and American Public Health
Association’.

Objectives

To compare the prevalence of developmental
and behavioral risks between children raised at
home and who attended child care centers,
and also to determine the associated factors to
child developmental and behavioral risks.

Methods
Subjects

We enrolled the caregivers of children 1 to
5 years of age, who raised at home, or those who
attended any of childcare centers under the
Subdistrict Administrative Organization, at the
Pediatric Outpatient Department and Well Child
Clinic, Srinagarind Hospital, Faculty of Medicine
Khon Kaen University. Additionally, the caregivers of
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children 1 to 5 years of age at the faculty affiliated
childcare center at Khon Kaen University were also
enrolled to the childcare group. Children with
chronic illness such as neurodevelopmental
disorders, epilepsy, congenital cyanotic heart
diseases, endocrinopathies and malignancies were
excluded. However, children with allergic rhinitis,
asthma and obesity were still in this project.
The parents or caregivers were informed consent
by the hospital’s health care providers and child
care centers’ staffs druing May through September
2016 about this project and the caregivers who have
completely answered our questionnaires were
enrolled to this project. Ethical approval was
obtained from the Khon Kaen University’s Human
Research Committee (HE591143).

Despite varying standards between the
childcare centers, data was collected equally in
number in both categories of childcare centers.
First, the faculty affiliated childcare center at Khon
Kaen University, in which 5-15 children per 1 staff
person. Second, the childcare centers under
Subdistrict Administrative Organization which
adult-to-child ratios is 20 children to 1 staff person.

Measurements

A questionnaire about the child and
caregiver’s information, parent-child interaction/
activities, which was developed by our team. The
interactions consist of reading, responsive reaction
to child’s attention, and playing. The frequency of
each interaction was score in 3 categories; 0- less
than once per week; 1- one to three days per week;
2 - four more days per week. Then all interactions
were altogether scored.

The Parents Evaluation Developmental Status
(PEDS)?, a questionnaire which evaluates child
developmental and behavioral concerns, consists
of 10 questions. The PEDS questionnaire is easy to use
and can be completed within few minutes™, it has
74% to 79% sensitivity to a range of developmental
problems and 70% to 80% specificity in correctly
detecting normal development'. A study in Thailand
revealed that the PEDS questionnaire had a 57.14%

Leelarapin Chongwatanasawat Chanyut Suphakunpinyo
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sensitivity and 97.6% specificity””. Results are
categorized into 5 groups; A- high risk, with the
presence of 2 or more significant concerns;
B- moderate risk, with the presence of 1 significant
concern; C- low risk, presence only of non-significant
concerns; D- respondent was unable to communicate;
E- absence of all concerns. In this study, we use the
Thai version of PEDS questionnaire, and we
determined categories A and B as positive for
developmental and behavioral problems.

Statistical Analysis

The collected data were analyzed by Stata
version 12.0 statistical program, and is presented as
the prevalence of developmental and behavioral
problems among children raised at home and of
those who attended childcare centers, and also
between the subgroups of different child care
centers. To compare differences between groups,
Chi-square tests was used for categorical variables.
Due to the non-normal distribution of the caregiver
and parents’ age, quantile regression using the
50th percentile (median) were used to investigate
associations between demographic variables.

Total
N =519

Nominal logistic regressions were used to determine
associated factors to the problems.

Results

There were 519 participating children,
255 participants were raised at home and the
others were attending childcare centers, among
these 134 attended the faculty affiliated childcare
center, and 130 attended childcare centers under
the Subdistrict Administration Organization as shown
in Figurel. There was an equal proportion of boys
and girls (boy, n = 263, 50.6%) but the age groups
were different between the home-raised and
childcare center attendees; 72.16% of children
raised at home were 1-2 years of age, and 46.97% of
children who attended childcare centers were 3-4 years
of age. The majority of the primary caregivers were
parents (n = 336, 64.74%) and grandparents (n = 165,
31.79%), there were fewer prevalence of grandparents
in the childcare group. Of these, less than half
earned a college degree (n = 232, 45.22%); about
one-third of the caregivers of children who were
raised at home and about one-half in of those who
attend childcare centers (Table 1).

Children raised at home
N = 255

Children who attended childcare centers

N = 254

The faculty affiliated childcare center

at Khon Kaen University

N =134

The childcare centers under the Subdistrict
Administrative Organization
N =130

The participations enrolled in this study
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Demosgraphic data of children raised at home and children who attended childcare centers

Children who were Children who attended

Characteristics raised at home childcare centers
N Percent N Percent
Child’s Age (months) <0.001
12-24 184 72.16 13 4.92
25-36 57 21.35 102 38.64
37-48 13 5.10 124 46.97
49-60 1 0.39 25 9.47
Gender 0.025
Boys 142 55.69 121 45.83
Girls 113 44.31 143 54.17
Caregivers 0.012
Parents 149 58.43 187 70.83
Grandparents 94 36.86 71 26.89
Relatives 8 3.14 2 0.76
Babysitters 4 1.57 4 1.52
Caregiver age (years; median) 37 36 0.57
Caregiver education 0.010
Elementary school 79 31.35 61 23.37
High school 76 30.16 65 24.9
College degree 97 38.49 135 51.72
Maternal age (years; median) 31 33 <0.001
Maternal education 0.140
Elementary school 18 7.09 12 4.6
High school 89 35.04 T7 29.5
College degree 147 57.87 172 65.9
Paternal age (years; median) 33 36 <0.001
Paternal education 0.058
Elementary school 25 10.33 15 6.05
High school 108 44.63 98 39.52
College degree 109 45.04 135 54.44

Developmental and Behavioral Risks in Children Raised at Home, Compared with Children Who Attend Child Care Centers | qa45
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Demographic data of children raised at home and children who attended childcare centers (Continued)

Children who were Children who attended
Characteristics raised at home childcare centers
N Percent N Percent
Family income (Baht/month) <0.001
< 10000 21 8.47 29 11.2
10000-20000 86 34.68 45 17.37
20001-30000 55 22.18 44 16.99
30001-40000 31 12.5 34 13.13
40001-50000 25 10.08 37 14.29
> 50000 30 12.1 70 27.03
Child temperament 0.087
Easy 165 66.27 145 55.34
Slow-warm up 22 8.84 30 11.45
Difficult 10 4.02 12 4.58
Mix 52 20.88 75 28.63
Television watching (hrs/day) 0.057
<2 200 80.32 191 73.18
>2 49 19.68 70 26.82
Other electronic media use (hrs/day) 0.004
<2 209 85.66 197 75.48
>2 35 14.34 64 24.52
Reading <0.001
Sometimes (< 4 days/week) 210 85.37 167 63.98
Often (4-7 days/week) 36 14.63 94 36.02
Caregiver-child interaction score (0-12) <0.001
Never (score 0) 25 10.29 10 3.81
Rarely (score 1-4) 53 21.81 51 19.54
Sometimes (score 5-8) 135 55.56 126 48.28
Often (score 9-12) 30 12.35 74 28.35

* Chi-square test
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It was found that both television watching
time and other electronic media use were 2 hours
or less per day in half of all the children,
but, most of the children who watched television
and used electronic media were 1 to 2 years
of age (37% equally). Almost one-third of caregivers
read to their children less than once a week.
Caregivers of children who attended the faculty
affiliated childcare center reported more
participation in reading together (43.94%, p = 0.007)

Vajira Medical Journal: Journal of Urban Medicine
Vol. 65 No. 6 November - December 2021

and less frequent TV viewing (80.3%) than who
attended childcare centers under the Subdistrict
Administration Organization, but the use of
electronic media between the two groups were
not different as shown in Table 2. In addition,
the interaction scores, which include reading,
responsive reaction to children, and playing,
were lower in the children who stayed at
home when compared to the children who go
to childcare centers.

Demographic data of children who attended childcare centers under the Subdistrict Administration

the childcare centers

under the Subdistrict

Characteristics

Organization and the faculty affiliated childcare center
Children who attended

Children who
attended the
faculty affiliated

childcare center

Administration Organization

N

Child’s Age (months)

12-24 a4
25-36 55
37-48 a8
49-60 23
Gender
Boys 67
Girls 63
Caregivers
Parents 80
Grandparents a7
Relatives 2
Babysitters 1
Caregiver education
Elementary school 48
High school 53
College degree 27

Percent N Percent
< 0.001
3.08 9 6.72
42.31 at 35.07
36.92 76 56.72
17.69 2 1.49
0.067
51.54 54 40.3
48.46 80 59.7
< 0.001
61.54 123 91.79
36.15 8 5.97
1.54 0 0
0.77 3 2.24
< 0.001
37.5 13 9.77
41.41 12 9.02
21.09 108 81.2

Developmental and Behavioral Risks in Children Raised at Home, Compared with Children Who Attend Child Care Centers | aa7
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Demographic data of children who attended childcare centers under the Subdistrict Administration
Organization and the faculty affiliated childcare center (Continued)

Children who attended Children who
the childcare centers attended the
Characteristics under the Subdistrict faculty affiliated
Administration Organization childcare center
N Percent N Percent
Maternal education < 0.001
Elementary school 11 8.66 1 0.75
High school 71 55.91 6 4.48
College degree 45 35.43 127 94.78
Paternal education < 0.001
Elementary school 12 9.92 3 2.36
High school 7 63.64 21 16.54
College degree 32 26.45 103 81.1
Family income (Baht/month) <0.001
< 10000 29 22.83 0 0
10000-20000 36 28.35 9 6.82
20001-30000 29 22.83 15 11.36
30001-40000 19 14.96 15 11.36
40001-50000 12 9.45 25 18.94
> 50000 2 1.57 68 51.52
Television watching (hrs/day) 0.009
<2 85 65.89 106 80.3
>2 a4 34.11 26 19.7
Other electronic media use (hrs/day) 0.916
<2 97 75.19 100 75.76
>2 32 24.81 32 24.24
Reading 0.007
Sometimes 93 72.09 74 56.06
Often 36 2791 58 43.94

* Chi-square test

448 | Developmental and Behavioral Risks in Children Raised at Home, Compared with Children Who Attend Child Care Centers

| Leelarapin Chongwatanasawat Chanyut Suphakunpinyo



The Parents’ Evaluation Developmental
Status (PEDS) were interpreted positive for
developmental and behavioral concerns in about
15.4% of all participants, 55% of these were raised
at home (P = 0.254).

The Parents’ Evaluation Developmental
Status (PEDS) reported greater concerns about
developmental and behavioral problems among
boys than girls (62.5% vs 37.5%, p = 0.021),
and greater in the children raised at home than
those who attended child care centers (55% vs
45%, p = 0.254), most of these concerns were
reported from the faculty affiliated childcare center
(61.11% vs 38.89%, p = 0.211). Most of the concerns
were about behavioral problems (10.6%) such as
waywardness, intemperance, bottle use and mobile
phone use. The second most common problem
was about developmental delay (9.06%), most
were related to language skills. And, the third
common concern was about the physical health
of children (7.32%), such as poor weight gain,
limited appetite and accident.

Multivariable analysis revealed that gender
was the only factor associated with developmental
and behavioral risks in this study; boys were at
greater risk about two times. Age of children,
caregiver’ factor and parents’ factors; age, education,
were not associated with the children’s developmental
and behavioral risks. Also, television and other
electronic media use were not significant differed
between both children with or without
developmental and behavioral risks. However,
childcare center attendance was not shown as
a significant factor in this study (Table 3).

Discussion

Our results revealed that the prevalence of
developmental and behavioral risks did not differ
between children who were raised at home and
those who attended child care centers, which is
inconsistent with previous studies from The National
Institute of Child Health and Human Development
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(NICHD)* and Loeb et al™ that children with longer
childcare center attendance were related to better
cognitive, language, mathematical skills, and also
more externalized behavioral problems. This may
be explained by the significant difference between
children’s age group between both groups, most
of the children raised at home were 1 to 2 years
of age, in which their caregivers might not detect
or even be concerned about the child’s
development, especially when there were no other
children to compare with.

There were also differences of developmental
and behavioral risks between the groups of childcare
centers, which were not statistically significant.
Thus, the important factor that affected to
developmental and behavioral risks was not related
to where the child was raised. This might be
explained by the fact that even though the children
attended childcare centers, they still lived and
spent most of their time with their parents or
caregivers. From our study the caregiver-child
interaction was found to be a more important
factor to the child development than where
the child has been raised. As suggested in prior
literature, the more quality of interactions between
mother and child, the better cognitive, language
and social outcomes. Family and parent
characteristics were more important predictors of
child development than childcare quality"**"".
However, the age of children in our population
samples were not equally distributed among
both categories, the difference of nationality, and
evaluation of developmental and behavioral
concerns in this study were by parental/caregiver
reports which represent the risk of those problems
without evaluation of the children. In addition,
we found that book reading among lowest-
income families was lesser than the highest groups
(6.98% vs 39.53%). Reading encourages positive
parent-child interaction, so a lack of reading
also increases the risk of developmental delay’.
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The statistical analysis revealed an overall of
15.4% positive concerns of developmental and
behavioral problems, which is slightly lower than
the nationwide Thai child developmental screening
(20%)*®. Boys were reported nearly twice than girls
as a predictor of developmental and behavioral
risks (62.5% vs 37.5%), furthermore, this study
was also found that caregiver-child interaction
a predicting factor of developmental and behavioral
risks. According to the study by Coghlan et al., child
development was significantly lower than average if
parenting behaviors were less of positive, and the
significant concerns from the PEDS questionnaires were
also reported twice in boys than girls (12.15 vs 6.5%)".

The most common concerns reported from the
PEDS questionnaires were about behavioral problems
(10.69%) and expressive language (9.06%), which were
lower than the study by Pornsamrit et al. which studied
children 9 months of age in well child visits (37.78% and
22.2% respectively)’. The third common concemn was
about physical health similarly to Cox et al®’.

Interestingly, there were an amount of concerns
that were inappropriate to the child’s developmental
level also some concerns were not related to the
questions in the PEDS questionnaires. For example, they
reported the concems as about playing with electrical
outlets and accidents instead of the concems regarding
the use of hand doing things. Additionally, the concerns
of receptive language were reported as uncontrollable,
consistent with the prior literature™?". This represents
that the caregivers did not have the proper knowledge
and/ or understanding about age-appropriate child
development, or else, they may have over-anxious
characters about child-rearing. The literature discovered
that maternal Middle-Eastern or Asian nationality and
household disadvantage (low income, low maternal
education, and paternal unemployment) were the
associated factors with moderate or high developmental
risk of PEDS”. However, we interpreted significant
concerns if the reports were consistent and not the age-
appropriate development.

Limitations
In this study we found two main characters of
Thai families, the first is over-concern caregivers

Developmental and Behavioral Risks in Children Raised at Home, Compared with Children Who Attend Child Care Centers
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who seem to compare their child to others; the
second is under-concern. These may confound the
collected data from PEDS questionnaires.

We suggest that PEDS questionnaires may not
suitable in the context of Thailand due to the over-
concern character as above; it may need to be
modified better suit our context.

Conclusions

Growth and development of children are important
and all parents should give their child proper attention.
Some parents try to search for the best school to
promote their child’s abilities. However, we must not
forget that the most important factor is parent-child
interaction regardless of where they are raised.
We suggest that the quality of a child’s development is
created by spending appropriate quality time with them.
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Abstract

Objective: To explore the health-related quality of life (HRQolL) of children with language
impairment (L), and to identify the factors that affect HRQoL in children with LI.

Methods: This study was a cross-sectional descriptive study. The participants were 100 children
with LI including specific language impairment (SLI), global developmental delay (GDD),
autistic spectrum disorder (ASD), down syndrome (DS), and intellectual disability (ID),
aged 2-7 years attending the Division of Developmental and Behavioral Pediatrics,
Faculty of Medicine Vajira Hospital between November 2019 and October 2020. The HRQoL
was assessed by the PedsQL™ 4.0- Thai version, parent proxy-report. Data were analyzed using
the descriptive and inferential statistics.

Results: Most of the children with LI were male (59%) with mean age of 3.96 + 1.72 years old.
Most of them were diagnosed with SLI, GDD, and ASD, accounting for 65%, 24%, and
24% respectively. The HRQoL of the children with LI were at high levels, accounting
for 54% (67.87£14.53). The highest HRQoL score was in social functioning (69.25+£18.94).
The lowest score was in school functioning (58.90+22.44). Factor associated with HRQolL
of the children with LI was behavior problems.

Conclusion: Language impairment affects children’s HRQoL, especially in school functioning.
Measuring HRQoL could serve as one of the methods used to provide the most appropriate
and holistic care for children with LI.

Keywords: health-related quality of life, children, language impairment
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Abstract

Objective: This study aimed to compare lengths of emergency department length of stay,
admission rates and revisit rates in acute asthmatic patients who had moderate and
severe clinical pictures before and after using Vajira hospital asthmatic care guidelines.

Methods: This was a retrospective comparative study. Medical records of patients who were
older than 18-year-old and had moderate and severe asthmatic attack were reviewed.
A total of 253 asthmatic patients were collected, including those who did not receive
Vajira hospital asthmatic care guidelines according to the 127 asthmatic and receive
Vajira hospital asthmatic care guidelines groups for the 126 asthma patients.

Results: Based on data analysis, it was found that recurrent asthmatic patients who did not
receive and received Vajira hospital asthmatic care guidelines. The median emergency
department length of stay was 210 minutes (IQR = 120-390 minutes) and 207 minutes
(IQR = 119 - 364 minutes) respectively, admission rates 4.70% and 6.30% respectively,
and revisit rates in acute asthmatic patients was 6.70% and 4.80%, respectively.
When comparing the differences in the pre and post receive Vajira hospital asthmatic
care guidelines, there was no statistically significant difference at the 0.05 level.

Conclusion: Patients with asthmatic patients who were treated according to Vajira hospital
asthmatic care guidelines. showed no statistically significant difference in the duration
of treatment in asthmatic patients at Vajira Hospital, Emergency medicine department
inpatient admission rate and the recurrence rate at the emergency medicine department.

Keywords: asthmatic attack, asthma guideline implementation, emergency department length of stay
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Abstract

Background: Laparoscopic living donor nephrectomy was performed in 2010 substituted open
living donor nephrectomy in Vajira hospital. This study aims to present result of surgery.

Method: A retrospective descriptive study was conducted. Eighty eight donors were performed
laparoscopic living donor nephrectomy and 88 kidneys were transplanted to recipients
between 2010 to 2020. Donor demographic data, number of renal vessels, operative time,
warm ischemic time, operative blood loss, length of hospital stay, complication,
serum creatinine after nephrectomy, serum creatinine of recipients and delay graft
function were retrospectively review from medical record.

Result: Mean operative time was 219+£38 minutes, mean warm ischemic time was 192.2+39.8
seconds. Mean intraoperative blood loss was 66156 milliliter, mean hospital stay length
was 5.442.4 days. Complication rate of donor was 3.4%. There was no vascular or ureteral
complication to recipients in this study.

Conclusion: Laparoscopic living donor nephrectomy in Vajira hospital is safe and feasibility.
Result of kidney function of the recipients at one year of follow up stilled good.

Keyword: laparoscopic living donor nephrectomy
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Introduction

End stage renal disease (ESRD) is a serious
problem affected public health system, economic
system, and patients’ quality of life. In Thailand,
more than 100,000 patients required dialysis'.
Kidney transplantation is the treatment of choice
for suitable patients with ESRD that increased
survival rate, reduced complications, improved
quality of life and reduced cost of treatment
compared with dialysis®”>. The problem of kidney
transplantation is long waiting list due to low
deceased donor. Living donor kidney transplantation
is another option for increased rate of kidney
transplantation with superior graft function and
survival. In the past, open nephrectomy for living
donor made the donor suffered from pain and slow
recovery rate after surgery. After the first laparoscopic
live donor nephrectomy was introduced in 1995 by
Ratner et al, this operation has emerged as the
preferred technique in many institutes due to less
postoperative pain, short hospital admission period,
returned to normal activity faster and improved
cosmetic outcome without compromised graft
function*>’. Eugene et al found that rate of kidney
donor volunteer increased after the education program
about laparoscopic live donor nephrectomy was
given to them’. The objective of this study aims to
report the result of laparoscopic living donor
nephrectomy in Vajira hospital.

Material and Methods

After approval was obtained from Vajira
institutional broad review, the donors’ data who
underwent laparoscopic living donor nephrectomy
were retrospectively reviewed from medical record
from 2010 to 2020. The potential donors were
evaluated in standard manner with medical history,
physical examination, kidney function test and renal
computerized tomography angiography to define
renal vascular anatomy. The donors’ data were
collected included age, sex, weight, height, body
mass index (BMI), comorbidity, estimated blood
loss, warm ischemic time, number of renal vessels,
incision for kidney extraction, length of hospital stay,
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complication, serum creatinine after nephrectomy,
serum creatinine of recipients and delay graft function.

Definition of terms

Warm ischemic time was defined as the time
from renal artery occlusion to the time of kidney
perfusion®. Complications were defined as unexpected
events within perioperative period that change
patient recovery, prolong hospital stay, or represent
of surgical technique change during operation.
Delay graft function was defined as the need for
dialysis at least one time due to poor allograft
function in the postoperative’. Operative time was
defined as time at first incision was done until the
last incision was closed.

Operative technique

The operation was done with the donor
under general anesthesia. Orogastric tube was
placed, Foley catheter was indwelled for bladder
drainage, and preoperative antibiotic was used.
The donor was placed in the modified right lateral
decubitus position on the operative table for good
exposure during explored extraction site. The table
was flexed near the patient’s iliac crest for good
exposure during operation. The operation was
performed by Dr. Bhapapak. The first horizontal
incision was done near paraumbilical area length
about 11-12 mm. Abdominal wall was opened layer
by layer until access peritoneal cavity. Ten mm.
port was placed into peritoneal cavity, then the
camerawas placedinto this port. Pneumoperitoneum
was made through this port. Intraabdominal CO,
pressure was fixed at 12 mmHg. The second port
was 5 mm. placed near subcostal area at level of
anterior axillary line. The third 10 mm. port was placed
near iliac fossa area as in figure 1. The second and
third ports were placed under direct vision. Colon
was mobilized medially along the Toldt’s line from
colonic angle to iliac vessels. Renal hilar fat was
dissected for identification renal vessels. Renal vein
and its tributaries were dissected from surrounding
tissue. Renal veins tributaries were secured by Hem
o loc clips or silk ligation or bipolar cauterization.
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After complete dissection renal vein, renal artery
was dissected from surrounding tissue. Adrenal
gland was separated from kidney and perinephric
fat was dissected from kidney but leaved some area
with kidney for kidney suspension during renal
vessels control. Ureter was identified and dissected
from surrounding tissue inferiorly down to iliac
vessels with preservation of periureteric tissue and
lower pole renal fat for well-vascularized ureter.
Gonadal vein was separated from ureter. After
complete mobilization of kidney and ureter, the
extraction site was done as low midline incision or
Pfannenstiel incision. In the Pfannenstiel incision
rectus sheath was divided sagittal, rectus abdominis
muscle was separated and peritoneal cavity was
opened. Assistant’s right hand or extraction bag was
introduced into peritoneal cavity. In case that used
extraction bag (figure 2), ureter was clipped and
divided at level of iliac vessels and pushed into
extraction bag. The kidney was pushed into bag and
lifted up during divided renal vessels. Renal artery
was clipped by two Hem O loc clips size 10 mm.
and divided, then renal vein was clipped by two
Hem O loc clips size 15 mm. and divided, then bag
was closed and kidney was removed. In case that
used assistant’s right hand, after divided ureter and
renal vessels, kidney was pushed into assistant’s

—»5 mm. port

10 mm. port for camera

10 mm. port
Low midline incision

Pfannenstiel incision

diagram of ports and incision for

kidney removal
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hand and removed. After kidney removal, extraction
site was closed and pneumoperitoneum was made
again and hemostasis was done. Tube drain was
placed and all incisions were closed.

Statistical analysis

Demographic data were described as number
and percentage and continuous data were described
as mean and standard deviation.

Result

Total 88 laparoscopic living donor nephrectomies
and 88 renal transplantations were performed.
Thirty three were men and 55 were women. All of
donors did not have underlying disease. Mean
donor age was 38.949.6 years. Mean body mass
index was 24.6x£4.2. All of laparoscopic donor
nephrectomy was performed on left side, 84 donors
had single renal artery, 4 had double renal arteries.
Mean operative time was 219+£38 minutes,
mean warm ischemic time was 192.2+39.2 seconds.
Mean intraoperative blood loss was 6656 milliliter,
mean hospital stay length was 5.4+2.4 days. Mean
serum creatinine before and after operation were
0.8240.15 and 1.2240.16 mg/dL. Low midline incision
as extraction was performed in 20 donors (22%),
then extraction site was changed to Pfannenstiel

Kidney extraction instrument in
Vajira hospital



incision in 68 donors (88%). Kidney extraction
instrument that was developed in our institute was
used in 38 donors (43%). The overall complication
rate was occurred in 2 donors (2%). In subgroup
analysis mean warm ischemic time in group that
extracted kidney via low midline incision was
219438 seconds and mean warm ischemic time in
group that extracted kidney via Pfannenstiel incision
was 188+36 seconds. One had port site bleeding
and needed reoperation to stop bleeding and had
postoperative acute kidney injury and needed
hemodialysis. One had reoperation due to omental
evisceration at port site. On recipient outcomes,
2 had acute graft rejection (2%), 2 had delay graft
function (2%), 84 had good graft function within
one week after renal transplantation. After follow
up to one year 86 recipients (97%) continued
graft function with mean serum creatinine 1.3+0.45
mg/dL. There was no ureteral complication at
one year follow up.

Demographic data of donors
Male N (%)
Female N (%)

33 (37.5%)
55 (62.5%)

Age (years) 38.919.6
BMI (kg/m?) 24.61+4.2
Creatinine pre operation (mg/dL) 0.82+0.15
Single renal artery N (%) 84 (95%)
Double renal arteries N (%) 4 (5%)
intraoperative and postoperative data

Operative times (minutes) 219+38
Warm ischemic time (seconds) 192.2+39.2
Blood loss (milliliter) 66156
Hospital length stay(days) 5.442.4
Creatinine post operation (mg/ dL)  1.22+0.16
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Discussion

Laparoscopic living donor nephrectomy was
introduced in 1995 and now is the standard
operation due to less postoperative pain, faster
recovery from operation, shorter hospital length of
stay and improve cosmetic outcome without
compromise kidney function to recipient’. In our
institute this operation was started in 2010, during
early period of operation, we extracted kidney
via low midline abdominal incision. After several
years of operation, we changed extraction site to
Pfannenstiel incision due to less postoperative pain
and better cosmesis'"'?. After we developed
instrument for extraction kidney in our institute,
we used it for extraction kidney and it could
reduce operative cost compared with commercial
instrument without compromised operative
outcomes. Major complications rate of this operation
in our institute was about 2%. Rate of major
complication in our study was comparable with
other studies'™'*. One had postoperative bleeding
from port site needed reoperation laparoscopically
to stopped bleeding and had acute kidney injury
that needed hemodialysis and the patient had fully
recovery after 2 weeks of operation. One had
omental evisceration at port site due to inadequate
closure abdominal sheath technique. Two cases of
complication occurred due to closure abdominal
wall technique, not from laparoscopic technique.
In our institute did not have renovascular and
bowel injury complications. Result to recipients in
our study did not have ureteral complication and
renovascular thrombosis. Rate of acute graft
rejection, delay graft function and kidney function
at one year is comparable with other studies'".
Operative times, intraoperative bleeding, warm
ischemic times did not decline over our experience
those may be from the operation needed meticulous
technique surgery, low intraoperative bleeding
and carefully controlling vessels technique from
the first case to the last case of our study. Limitation
of this study is retrospective study and performed
in single center.
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Conclusion

The study showed the feasibility and safety
to perform Laparoscopic living donor nephrectomy
in Vajira hospital. Result of kidney function of
the recipients at one year of follow up stilled
good and long term result of kidney function
should be follow up.
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Abstract

Objective: To compare oral status and oral health care behaviors between non-chronic kidney
disease and chronic kidney disease in diabetic patients.

Methods: This study is a retrospective study by reviewing medical records of 314 type 2 diabetic
patients attending health center 67 Thaweewatthana. The data includes demographic
characteristics, oral status (DMFT, number of functional teeth, pairs of occlude teeth,
periodontal status (CPI)), oral health care behaviors and glomerular filtration rate. Patients
were classified into 3 groups according to the severity of chronic kidney disease (CKD)
(GO: diabetes without CKD, n=113, G12: diabetes with mild CKD, n=142, G345: diabetes
with moderate to severe CKD, n=59). The quantitative data was analyzed by ANOVA
(Analysis of Variance) and LSD (Least Significant Difference) statistics. The significant level
was set as 0.05. The qualitative data was analyzed by Chi-square statistics. The significant level
was set as 0.05.

Results: Age (years) (GO: 60.248.8 G12: 64.5+9.1 G345: 70.2+10.5) and DM duration (years)
(GO: 8.4+5.2 G12: 10.3+5.7 G345: 12.448.3) were statistically significant (p<0.001). DMFT
(GO: 11.9£7.8 G12: 15.849.0 G345: 17.648.3), number of functional teeth (GO: 21.4£8.5 G12:
15.5+10.5 G345: 14.0£10.6), pairs of occlude teeth (GO: 4.1+3.2 G12: 2.6+3.0 G345: 2.1+3.0)
were statistically significant (p<0.001). No statistical significance was found in oral health
care behaviors and periodontal status between diabetes groups (p>0.05).

Conclusion: Statistical significance was found in age, DM duration, DMFT, number of functional teeth,
pairs of occlude teeth between non-chronic kidney disease and chronic kidney disease in
diabetic patients. These results can be applied as dental health education and provide dental
treatment plan for diabetics patients.

Keywords: oral status, chronic kidney disease (CKD), diabetes
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yodlsalaFess wui fUhewmmuitldibulsals (Go)
f8wu 113 1o ulsalnEodsssesd (612) 162 91
wazfhilselnFesiesiunansiaguuss (G345) 59 518
Anlusosas 36.0 45.2 uaz 18.8 AWAWU Aan
Tuns19dl 1 wudn e g1adsvesngugUisluIvIy
fendsdl fhowwruilidulsala (Go) 60.248.8 U
FuasuvuiidulsalnFosesreedu (612) uay
srozIunNaefaguLss (G345) dawiniu 64.5£9.1 U
uar 70.2410.5 T audndu ienadeuluouiiioy
Ananannnd 2 nguiidudasedefusneadi ANOVA
wuiegladediadiuunns19fuey 19dTeddy
(p<0.001) ilovhmsnaaeuIegfeada LSD (A51s7i 5)
wudie 3 ¢ forgiadeunneaiusgefideddny
(p<0.001) ffiheiianunwmsansaguniignioas 67.5
sfunsAnwautulszaufesay 64.3 Tansn1ssnw
Unaveseud 67 Jevar 81.8 Wievhmvaaeusnelaauans
TMUAILUANGTINVEY LA AU TWNNTEALSE SeRunsAnm
wagansn1sInwsEninangusUieiuImI (p>0.05)

¥
A v

15959 (N = 314)

naugUlBLUINII
U GO G12
(3ovaz) n=113 n =142
%8 111 (35.4) 37 (327) 47 (331) 27 (458)  0.178
e N 203 (64.6) 76 (67.3) 95 (66.9) 32 (54.2)
\de @) 64.0 60.2 64.5 70.2 <0.001%*°
o SD 9.9 8.8 9.1 10.5
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1%
=

5959 (N = 314) (p)

nauEUlBLUINIU
U GO G12
(3ovaz) n=113 n =142
lam 46 (14.6) 19 (16.8) 22 (15.5) 5 (85) 0.161°
anuam A 212 (67.5) 82 (726) 90 (634) 40 (67.8)
ATAUTE ne/%ing 54 (17.2) 11 (9.7 29 (20.4) 14 (23.7)
Bu 9 2 (0.6) 1 (0.9) 1 (0.7) 0 (0)
TallaiFeu 21 (6.7) 7 (62) 8 (5.6) 7 (1190 0598
. Uszau 202 (64.3) 71 (62.8) 91 (64.1) 38 (64.4)
SEHU .
» 1se/Uv/Ud 62 (19.7) 23 (20.4) 29 (20.4) 11 (18.6)
A3ANYY _ .
UERIRTRIZE
» : 29 (9.2) 12 (10.6) 14 (9.9) 3 (5.1
U39
Unneseud 67 257 (81.8) 86 (76.1) 120 (845 51 (86.4)  0.246°
URITNDIUDNLUA
. L 29 (9.2) 15 (13.3) 7 (4.9) 7 (11.9)
ans /99
13501 3103 13 (4.1) 5 (4.49) 7 (4.9 1 (17
Usznudsay 9 (2.9 5 (4.4) 4 (2.8) 0 (0
Ju 9 6 (1.9) 2 (1.8) 4 (28 0 (0)
a: NAEBUMEAIEAR Chi-square b: nedeuMEAIERR ANOVA * syeutisdnney <0.001

GO: nguthesmuilidulsala
G345: ngutharumuiiiulsalaesissszuiunanfieguus

401728 UN NV UI8LUImMITY (m15199 2)
wuin $evar 78.0 waz 79.6 LilnsAugsuarguyva
Sovay 86.9 dilsAnnuauladings waviouay 85.4 ludu
Tudengs fledviinaniiadoegsening 25.7-27.2
fednoglundulsadau feniwnaavanegsewing 7.3-7.4
Lunuaauuanssvesdaiuianie uazssduiiang
drausenineanauy Uigiuiminu (ANOVA, p>0.05)
wanuIngnszeznamaduuvuianuuansieiy

G12: ngutharuvnuiidulsalaiseazezsiu

agadltad1Ay (ANOVA, p<0.001) Ingluunazngy
fendadl funswmmuitlifulsala (Go) 8.452 ¥
frasumuiidulsalaidedisresdu (G12) uazszey
Uunanafiegunsa(G345) faninfu 10.3+5.7 U uag
12.448.3 U mwddu llevnmaaeuegaieaia
LSD (137991 5) wudngaeszazansiduumiy
fiauunnsnegadideddgyseninanguiieiuiving
1 3 ¢ (p<0.05)

™ a | v a1 < L vd o o a 6 a o
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ASI9N 2:

TOLAINTITAUNINTUNMUTEAUANUTUSIVBSL3ALAEES (N=314)

naugUlBLuIIU
ANV U GO G12 p-value
(Yovaz) n=113 n =142

mdulafings 273 (86.9) 89 (788) 128 (90.1) 55 (932)  0.64°
Tadsgdwiy  luduluenas 268 (854) 90 (79.7) 129 (90.9) 47 (79.7)

u 9 27 (8.6) 10 (9.7) 10 (7.0) 7 (11.9)

laiieia 245 (780) 90 (79.7) 113 (79.6) 42 (71.2)  0.15°
EOHGEY RhiGe 35 (11.1) 8 (7.1) 16 (11.3) 11 (18.6)

Puuszdn 30 (109) 15 (133) 13 (9.2) 6 (10.2)

ilpegu 250 (79.6) 88 (779) 116 (8L7) 46 (78.0) 0.456°
MSgUYVd BhtGe 42 (13.4) 15 (133) 16 (11.3) 11 (18.6)

gudszd 22 (1.0) 10 (8.9) 10 (7.0) 2 (3.0)
o Wit (1n./a) 26.9 27.2 27.1 25.7 0.206°
AYUNIANTY

sD 5.9 4.6 7.2 4.0
sy 1@dy (%) 7.4 73 74 7.4 0.879"
thenaazay  SD 13 1.0 14 1.6
Pusvezian  ade @) 10.0 8.4 10.3 12.4 <0.001%*°
maduumnu SD 6.3 5.2 5.7 8.3

b: NAaBURILAERR ANOVA

a: VIAABUMEANEDA Chi-square
GO: nguthermuilidulsala
G345: ngutharumuiiulsalaesissssuiunanafieguus

NHANTIUNTALAFYAINYBIUIN (151991 3)
wuindesar 79.6 wuseilutuas 2 ads Sevay 75.2
Wedfuvinasunaugeslsd seeaz 85.4 luld
thenthuiin Sevar 69.4 Tauthniitevhauazenn
NAIMUDINIS Sewar 72.6 lilavinanuazeinvenily
Wusedh Sesay 9.9 vhanuaveavenituidulsyi
monuswaniunseluudaiu Sesaz 67.2 lulaun
Sumsihvmeiiuanssuangly 1 3 gUasiuiminu
Yoway 28.7 fifluiilon $ovar 71.1 vesgAisiiuiien

** sgaulldngy <0.001

G12: nguthervnuiidulsalasesszezsiu

Mauageaiulisnn19e1@8Wu wusesay 23.3
fidranuageiafufiougnizlneldinay saudy
wUsediu lleviinisnageudaelaawadslaywuy
AULANA19989N1581uIuAS NSRS el us o U
glagnaity nsetaudin msvhanuazetates
UINUEMIUDINIT N1TVINAUdzZDIngDnNTU 155U
nMssnewImsiuanssunely 1 U msinselifiduiioy
n1sviAdazeailuiion seninenguiUlisiuninu
(p>0.05)
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A15199 3:

ToyangAnTINTiUAgUAINIILUNAINTEAUANLTULTITRdlAlaG e (N=314)

ngudUBlUINIY
WORANITTUNUAFUAIN 31U GO G12 p-value
(5ovaz) = n =142
Taiuuss 9 (2.9 1 (0.9 5 (3.5) 3 (5.1) 0.211°
ASLUTINU 1A%y 35 (11.1) 9 (8.0) 16 (11.3) 10 (17.0)
HOIU 2 A 250 (79.6) 92 (81.4) 113 (79.6) 45 (76.3)
>2 A% 20 (6.4) 11 9.7 8 (5.6) 1 (17)
Taile 14 (4.5 0 (0) 9 (6.3) 5 (85) 0.126°
.. fingeslsn 236 (75.2) 89 (78.8) 102 (71.8) 45 (76.3)
YURLANU . )
Liifingoslss 62 (19.7 23 (204) 30 (21.1) 9 (15.3)
lainsu 2 (0.6) 1 (0.9 1 (7 0 (0)
v 15 46 (14.6) 20 (17.7) 21 (14.8) 5 (85) 0267
1181UUUN o
Taild 268 (85.4) 93 (82.3) 121 (85.2) 54 (91.5)
A3 IR 23 (7.3) 10 (8.9) 9 (6.3) 4 (6.8) 0.648
ANUFLBA ﬁ'suﬁﬂ 218 (69.4) 82 (72.6) 96 (67.6) 40 (67.8)
nasmuems v 73 (23.2) 21 (18.6) 37 (26.1) 15 (25.4)
N3 iy 31 (9.9 10 (8.9) 14 (9.9) 7 (119 0.864°
ANUELDR 3—4ﬂ%y’a/€4’ﬂmv‘1 55 (17.5) 18 (16.0) 28 (19.7) 9 (15.3)
fanilu Taivi 228 (72.6) 85 (75.2) 100 (70.4) 43 (72.9)
AITAYINT el 103 (32.8) 43 (38.1) a4 (31.0) 16 (27.1) 0.288°
Auanssulu 1 U lavh 211 (67.2) 70 (62.0) 98 (69.0) 43 (72.9)
o Taififudioy 224 (71.3) 85 (75.2) 102 (71.8) 37 (62.7) 0.223°
UYL e A
Aunew 90 (28.7) 28 (24.8) 40 (28.2) 22 (37.3)
) thay 21 (233 7 (62 10 (7.0) 4 (68)  0.662°
N1INIAIUFAE DA -
. gl 64 (71.1) 20 (17.7) 28 (19.7) 16 (27.1)
Huegn (N =90) &
Udan 5 (5.6) 1 (0.9 2 (1.4) 2 (3.4)
a: NAEaUMEAIEAR Chi-square b: nedeuMuAIERR ANOVA * syeutidnney <0.001
Go: nguthatumuiilidulsale 612: nguifthewmmuidulsaladosiesiu

G345: ngutharumuiiiulsalaisesissszuiunanfieguus

™ a | v a1 < L vd o o a 6 a o
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dlefisandsraviiiunaugn (DMFT) (51971 4)
wuh nguithefiduummmuilidulseln Go) fmdvd
flunnougaedsvitiy 11.9+7.8 Sruduiluwsildauls
214485 3 uaziigauiluuiods 4.143.2 4 Jovaz 69.0
filuwildanlsognaios 20 4 Sovar 59.3 Hgauiluu
oghtios 4 4 nauithowmusmiulsalnEessseyiu
(612) ferdviilunnougaadsyiniu 15.849.0 $1udu
uuldanil 1554105 3 uazilgauituuiads 26430 4
Sovay 47.9 filuuildnlsiogaios 20 3 feva 31.0
fgauituwiegeey 4 A naudUlsummusuiuliale
L%@%ﬁi%EJ%UWUﬂaNﬁﬁquLLiﬂ (G345) Adviliiunnaugn
WABNAY 17.628.3 Sruiluuildauls 14.04106 3
wazilgauiiuuiade 2.143.0 ¢ Yovay 37.3 Tiluurt

dn1azgunmdasyin
o lde 11.9
ABUNUNDDUDN
! K SD 7.8
DR 29
SN
’ SD 2.7
LA 7.0
Aunou
SD 7.6
lde 27
Huan
! SD 3.7
WAy (%) 214
o . SD 8.5
Huwnlgaule
<20 (%) 35 (31.0)
>20 (%) 78 (69.0)
\nde (7) 4.1
1 ¥ SD 3.2
AFUNULY
v <4 (%) a6 (40.2)
>4 (%) 67 (59.3)

* szRutiudfny <0.001 Wenadaumerans ANOVA
GO: nauEtleumuilidulsale

ToyaaN1ILFUNNYRIUINTIUNAINTEAUANNTULTIRsALNEDSY (N=314)

THamilsiognaiion 20 & Yevay 30.5 Tgauituuriegiaios
4 ¢ dlovhmsmaaeusieada ANOVA wuin dadiluy
aougn I1iuiiuney wuituuilinuld S1uiuday
Huwn dauwansnaiuegreildedidnyegiados 1 ¢
(p<0.001) WlevihmsmareUBEFIBETA LSD (A3l 5)
wunguUasumuldidulsaladudUasiuinanu
saifulsrlndossszasiu (G0-612) waznduiithewvy
Liflsalafuithowvmuhaiulsalngessvesdiunans
Dlaguuse (G0-G345) dimnuuansavesdsiviliiuyneugn
Tuuiiunau Inuiluwildould wesdunudgauiuu
pgsliludRgyeanA (p<0.001) Tagldnwuauunneng
otnefitbddyssrnenduiithawvmuiuiulsalngess
srggauiuTEezUIunaNediagulss (G12-G345) (p>0.05)

nauEUlBLUIIU

G12 p-value
n =142

15.8 17.6 <0.001*
9.0 8.3

2.3 2.1 0.953
2.7 2.7

11.8 13.6 <0.001*
9.6 9.6

1.9 2.0 0.168
3.0 4.0

15.5 14.0 <0.001*
10.5 10.6

74 (52.1) 37 (62.7)

68 (47.9) 22 (37.3)

2.6 2.1 <0.001*
3.0 3.0

98 (69.0) 41 (69.5)

44 (31.0) 18 (30.5)

G12: ngugUrsumnuidulsalaFesissessiu

G345: ngudUsumunilulsalaGesissezUunaateguns
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A a = a o ¢ = o
BIBNANTUNNIEN1IEUINUR (Gﬂiq\'ﬁ/] 6) Iﬁ]ﬁlﬂﬂLLEJﬂ

* X
* *
— o
< v M 1Y v =
o g8 @ AUaefldidinuaininsivesn Ae guienddiuuiiy
= VAR . v o ' oy o
e vV luusiag sextant Weendn 2 & auvdedUlgluusazngy
_iE; - aadl ngudUleduuvunlidulsale (Go) 110 518
y < Y ] Y ¥ o £
9 o ArsiumuswiulsalnFesissegiu (G12) 122 519
AUsumusniulsalaEe FasverUiunaafieguuse
* * ' A { M
L (G345) 48 518 wuilungugUaeiduumvuiladdy
o O
o a o a o a o
2k S| & 15ala (GO) TanizUsviudund wRandniau wasUsviud
vV = o v o o |
s £ gniau Seuaz 10.0 56.4 way 33.6 AuaRU lungy
e - B @ AUreiduuimnusuiulsalasesissesdu (G12)
é L0 l\. {E a o I3 a = [ a o &
& 2 WUANMEUIUAUNR LINDNLAY LazUsvunoniay
9 =
g . B 2 Joway 18.0 41.0 uag 41.0 mud1du lungueUaeg
EYN * % S W ¥ o =
T;" S 8 & G L‘U’]WJ'mi??,JﬂUIiﬂvLmL%@’Nizﬁzﬂ’mﬂmﬂﬂﬁumﬂ (G345)
a7 < o- - r@a a o a 1% a o L]
= S e C & Wuan1eUIudUng witensniau wazUsiudsniay
= =2 % o w i o
= = Jeway 10.4 54.2 uay 35.4 audwU Wevinnsnaaey
= & Y oaa | : | v o w
S ~ I © s ABadAlAaLAT LUnUAULANG 1919l T Ay
O(_ a a o 1 ! Y
g & V8N UTTIUATENINGUE B UM (p>0.05)
@ AP
[ -
5 : I &
= - = N = a ¢
= S Bl 9138
& & S o a0y
= @7 o o © e U o, a | i
= 2 vV & AlrgumuilonainlsalugesUnNonagums
2 < - ,
(cN Y 1 1 o
oy S = £ .2 ngnliluuinu lnsanemnliaansaguaeungde
@ = S ~ o 2 3 ; o % v, v .
= < 5 - 2 3B FosnuazAUANTEAUINALAR uazdmudnumany
= g ;g & o v oogva & oo o
= 2 =3 uanimddgviliialsalaGessa 1 Tu 3 vesuite
- & v | ¥
> o = o a o v
&S . . k¢ S8 Tsalanavun® FaanansaduiuludlsalaGedszesgavng
= c — o N v = { o o Py I ¥ o =
g © & o Bk Pvewhmedilald mathilsalasesionuandsveznm
ss < \% °(_ = i v = ¥ A U 1
> R S g nstduumnuiisnauiu addunisdnerdinuingig
= 2 5 v 4 .
i IR oo 52 szgzhannduuimiuresiUlisiuvunis 3 nqu
(o C 3 - i = ! o ' v o W ~ X o
= = oY N E wanansiueglideddy tneintududdunusses
@ B & ¥ o i v
G bl Aususeedlsalaigess engwdslugUlsiuiminy
() I £ § G o S NP RV Y
2 = 9 5 < wiaznguslanuuanisiueeditduddty Fdiaenndes
Z S & & 2 o = Mo |
-5 S o oS, flun1sAnwIes Naruishi wagay NlinuANNLANAIN
e} @ = ;
o g€ .5 seninorgvesthoiumuilddusasilulsalasey
@ =0 i) v { o v | . . =
= § o 2~ 23 goavnefvhnsanala' us Naruishi uavmnuy Lildtinisnamiis
) <+ O v o 15 , = ¥ U cw
= = s & F5rrIaIreIMBduuImudeaiinuduiusiv
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= 2 o 2 2 Auguiswedsaly uasduuihimeluvesihuumn
5 g N Q I e & A o A +
2 = G 8 02 Mdulsalaszezaainvaanidiieuimuidulsale
X o) OI S (\Il 9§ 'é’ & o v I Ao o w DY) = &
7 w 58 g2 < ofiszeriusdileddyaenndesiunisinunil
< = ¥ o
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nsiSeuiiiguannzUsviudvesnguiUaeumnu

dnnzUsnud
Un@ Widenantau Usviumontau
(Govaz)  Fwaww (Gesaz)  dwwuw  (Gevaz)
GO 110 11 (10.0) 62 (56.4) 37 (33.6)
G12 122 22 (18.0) 50 (41.0) 50 (41.0) 7.119 0.13
G345 48 5 (10.4) 26 (54.2) 17 (35.4)

GO: nguthesmuilidulsala
G345: ngutharumuiiiulsalaisesiszzuiunandeuus

MnMsdsnanmrguamdesnuinni afi 8
Usumalng wa. 2560 lne dvinviunansnsagy nstewsie
NIENTATITUEY WUdUsernslungueny 60-74 U
fradeilugneugn 15.9 uazdsnnuiluildouldiade
18.6 @ Tiluegratios 20 & Sevay 56.1 figauiluvas
othation 4 fau Soeay 402° lumsinwiifthefengnde
64 U wuilunguitasummnuiliidulsalasidiads
lunneugainidadsvesUssrnslunguengfeaiu
vosUszina Srnuiluiliawldiods fovazvosiilu
ognstion 20 @ Sovavvesiiigauiiundsogation 4 gau
ginhAndsvesUssanstasiofeniu dulunduiie
wwmuiithlsaleFesisvesiu uavszesunaneieguss
finadeiluyneugalndidssuazganinilofivuiuna
msdssEiuUsEme dudouiuildodeds snd
AnadsveaUszenstisTodenfulussduseina el
oAnInnauithervmuilsidulsaladiongedemiin
Fotsuiugfihenguit@ulsalaszozdu 9 uandidiui
1gndu AnuguussvaslsAlutasnfinntudae

SonaaeumanuLAnNAUeA iy sTIngy
Feradn ANOVA fiszsiutudifey 0.05 wuin anewsil
Hunnougn dAuane1aiusenInengulUisiumiu
(371 @) Wenmeaeudiulszneusuiilugneusn
WuIITIUIUi unouliAuLAne 190 19l T dAgy
sgninangu luvafisuauiugiagsiuauiuge

o w

luwanmeiuegeiivedia Wevinnisnagsusien

A U
a o o

NUAUBANAN9DE 19T TFNAUTENI19NUIUH U Y

o

G12: ngutharunuiidulsalaiseSazezsiu

vaanguivasumudiliidulsalafufuasiuimiu
fdulsaladesvluszdunng 4 wuieafufediug
09URN @8AASBITUNITANYIVEY Ausavarungnirun
uazAy ivuendiiunneuge wazsuitunouisiy
asmﬁﬁaéwﬁ’zgmmgﬁummwummaﬂmlmL'%@%’qlg
e b NUAIILLANG 199099 1WIUR UK TENTIT 3 N
p1ainanflunlasunisinulaenisneunsoysaeeie
mMsgaudn dmnuit@alasuiuinauitunowdogeuny
wandliiuinadiilugnougaiiuszneulusmeenituy
flunou Huga udsdfmnzaulunsinnuguns
valsadiuy unnInAndiugy funeu Hugaiieseg1aned

Tsauivtudsniaudulsafndeiinissnauvos
ofozUiviud Mszneuluseien nszgnseusinily
BuBaUiiud waziedousiniu Snsianedleide
fasauaznszgnsousnily villiifulonalunisduda
dowuafiZeiigsnanie” lasdeuvaiiieiiviane
ileidausiiusiunsrinuarlalalay (cytokines) AAnaN
nsnEuveseitIsUTiug asnsariunnseualaiin
danasian1sinuveduieadesvadlala’ Wudeaiu
Greco uaz Breyer fiosuneindeuuaiiGensedulian
msshiauwarMshaevese ez Uiviud Ainmsdeuszam
Tinsvhauvewnendeniauni ian1siurediuiion
Gornidelatoadmarenisinuuede™ Tumendutiu
Rix wazAniy asuneimmhauveslaiitesasieades
UNSENSAUANTEAUIMILALALARITELYRITINY
dawarulsavesnszgnlsd® Feenasamfanszgnsounily
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arawuny tnglun1sanyid wunemnsInIsiaUSus
snauldduiusiuszeznisidulsalaisess (p>0.05)

v

FeINMIANIRauUMhil > usnuhAdnnuituaeu
Tussiitunnougaiisduesnsiloddymasiua s
voslanln Fesnauituiignosululiimnsouedlfuudng
\Annitugnieusruddniay uiduldlfiiiuignaey
luthuorainanlsauiviusdnay
nsdnwilinuauuendtsesAnads iy
thanaagaureUaeiuInune 3 nau anvnnis
prfummensiniuredsaummuauilalnEess
Tavoznaenunumasl wimssiuimeavaudady
Aadevoniwnaludenfiduiuslilnatureadnionuas
annsawdsundadldnelussezing 3 Weunwong
audadontas WiReItungAnIsUNITRagEAIN
FosUnilinuinfianuduius fuszfuanugunse
vadlsalndosdlufthoruwmu Wesnwgfngsunispua
aunmtesnanansnyfudsuldlugassseznandy
vidondsanlfiunmsaouriunauinu deyaildoralaly
neANIIUNIIAUAAUAMYRIUNlUTEETE VR
N13M539AANTRILaITN1TSNwINITIuANSTY
uAftheuvL enathessiuausuusadlsnlnEess
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Abstract

Background: The Bethesda system for reporting thyroid cytopathology (TBSRTC) is a standardized
and reproducible system. It is used worldwide to interpret fine-needle aspiration cytology
(FNAQ) of thyroid. A crucial issue of thyroid FNA is its accuracy comparing with the final
histologic outcomes. This may vary on many factors e.g., nature of lesion, quality of the
cytologic specimen, pathologist’s experience, etc.

Aim: To evaluate the accuracy of TBSRTC from FNAC. Nature of lesion which may impact
the accuracy was also studied.

Method: A retrospective study evaluating data of TBSRTC in our hospital during January 2013 to June 2021
were reviewed and compared to its final histologic outcomes to determine diagnostic accuracy.

Results: 3714 FNA procedures were done at Vajira Hospital from January 2013 to June 2021,
consisting of 3,266 (87.94%) females and 448 (12.06%) males. The female: male incidence ratio
was approximately 7:1. The age at diagnosis was ranged from 14 to 86 years (median 53 years).
A total of 527 patients (461 female; 87.5%, and 66 male; 12.5%) underwent surgical resection with
available histopathology evaluation. From those cases, the FNAC reports revealed 172 (32.6%)
cases as non-diagnostic/unsatisfactory (ND/US), 216 (41.0%) cases as benign, 87 (16.5%) cases as
atypical of undetermined significant or follicular lesion of undetermined significance (AUS/FLUS),
4 (0.8%) cases as follicular neoplasm or suspicious for follicular neoplasm (FN/SFN), 36 (6.8%)
cases as suspicious for malignancy (SM), and 12 (2.3%) cases as malignant. The risk of malignancy
(ROM) in operated thyroid specimen was 15.7%, 15.3%, 33.3%, 0%, 91.7%, and 91.7%, respectively

Conclusions: The accuracy of thyroid FNAC at our hospital was high in malignant groups including category V
and VI. However, the ROM in categories I, II, lll, and V exceeded the suggested limit in TBSRTC.
We strongly encourage medical practitioners in all professions to use TBSRTC because it is an international
standard that shares a common understanding and helps guide patient management.

Keywords: the Bethesda system for reporting thyroid cytopathology (TBSRTC), fine-needle aspiration
cytology (FNAQ), thyroid nodule.
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Introduction

The American Thyroid Association (ATA) had
defined thyroid nodule as an abnormal growth of
cells that forms a lump within thyroid gland’.
According to the International Agency for Research
on Cancer in 2020, more than 500,000 new cases
and over 40,000 deaths of thyroid cancer were
reported worldwide’. In Thailand, thyroid cancer
was the 15" most common cancer’.

The major goal of thyroid nodule diagnosis
was to differentiate non-neoplastic lesion, benign
tumors, and malignant tumors e.g., nodular goiter,
Grave’s disease from malignant tumors. The majority
of these lesions were derived from thyroid follicular
epithelium’.

The most widely used method for an initial
diagnosis of thyroid lesions was cytopathologic
examination of specimen obtained by fine-needle
aspiration, so called fine-needle aspiration cytology
aspiration (FNA). As a standard practice, a cytopathologist
examines all cellular aspects including quantity,
quality, and morphology. The results were then
reported according to a standardized reporting
system. The Bethesda system for reporting thyroid
cytopathology (TBSRTC) was the most widely used
system to report cytologic results. This system
categorizes FNAC sample into 6 groups based on
the nature of lesion or risk of cancer: I-Non-
diagnostic/Unsatisfactory, ll-Benign, Ill-Atypia of
Undetermined Significance/Follicular Lesion of
Undetermined Significance, IV-Follicular Neoplasm/
Suspicious for a Follicular Neoplasm, V-Suspicious
for Malignancy and VI-Malignant (Appendix 1)°.
Further management mainly depends on the
cytologic diagnosis.

Although FNAC was a fast, minimally invasive,
and effective diagnostic procedure*™ whereas the
report by TBSRTC was a standard and widely
accepted reporting system®, there were some
limitations in both parts. The interpretation may be
limited due to several factors, such as, proficiency
of a clinician, use of ultrasound to locate specific
site of lesion, techniques during the procedure,

quality of specimens, specimen handling and
preparation, and experience of pathologists™™.

Our objective was to evaluate the accuracy of
FNACwith TBSRTC compared with the histopathologic

examination of surgically removed thyroid lesions.

Methods
Study settings

An approval from the institutional review
board of the Faculty of Medicine Vajira Hospital was
obtained (COA107/2564). All thyroid FNAC smears
from January 2013 to June 2021 in our institution
were identified. In any cases with multiple FNAC
reports, the most severe FNAC result before surgery
was selected for analysis. Cytologic slides which had
only descriptive diagnoses from previous reports
were reviewed and re-classified independently by
2 pathologists into each TBSRTC category (N.B &
S.S). Only those with available histopathology in
the same setting were included. Final histologic
diagnosis of resected thyroid lesion was used as
a gold standard. All cases with discordant cytologic
and pathologic results were reviewed (N.B).

Statistical analysis

All statistical analysis was carried out using
SPSS for Windows Evaluation Version 26.0 (IBM Corp.
2019, Armonk, NY). Continuous data were presented
as mean and standard deviation for variables with
normal distributions and median (IQR) for variables
with non-normal distributions. Categorical data
were expressed as absolute numbers and
percentages. Cytologic diagnosis of each case was
compared to the histopathology.

Accuracy and a risk of malignancy for each
cytologic category were analyzed. The risk of
malignancy (ROM) was determined by the ratio
between histologically confirmed malignant
neoplasms and all cases with cytologic diagnosis
that had surgical specimen in that category according
to TBSRTC. Data were compared by Fisher’ exact test
or chi-square test as appropriated. P-value < 0.05
was considered statistically significant.

Accuracy of Fine Needle Aspiration Cytology of Thyroid Lesions: An 8-year Experience in Urban-based Tertiary Medical Center in Bangkok, Thailand
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Appendix 1:

Vajira Medical Journal: Journal of Urban Medicine
Vol. 65 No. 6 November - December 2021

The Bethesda System for Reporting Thyroid Cytopathology: Diagnostic Categories’

. Non-diagnostic or Unsatisfactory

- Cyst fluid only/ Virtually acellular specimen/ Other (obscuring blood, clotting artifact, drying

artifact, etc.)

Il. Benign

- Consistent with a benign follicular nodule (includes adenomatoid nodule, colloid nodule, etc.)

- Consistent with lymphocytic (Hashimoto) thyroiditis in the proper clinical context

- Consistent with granulomatous (subacute) thyroiditis

- Other

Ill. Atypia of Undetermined Significance or Follicular Lesion of Undetermined Significance

IV.. Follicular Neoplasm or Suspicious for a Follicular Neoplasm

Specify if Hurthle cell (oncocytic) type
V. Suspicious for Malignancy
- Suspicious for papillary carcinoma
- Suspicious for medullary carcinoma
- Suspicious for metastatic carcinoma
- Suspicious for lymphoma
- Other
VI. Malignant
- Papillary thyroid carcinoma
- Poorly differentiated carcinoma
- Medullary thyroid carcinoma
- Undifferentiated (anaplastic) carcinoma
- Squamous cell carcinoma
- Carcinoma with mixed features (specify)
- Metastatic malignancy
- Non-Hodgkin lymphoma
- Other

Results

From the study period, 3,714 FNA procedures
were performed in our hospital. A total of 527
specimens (1 from each patient) met inclusion
criteria and were included in the study. The majority
were female (461; 87.5%). Age of the patients
ranged from 14 to 86 years (median 53 years).

More than half of our initial cytologic
diagnoses were not according to the TBSRTC.
These included indeterminate lesions and atypical
follicular lesions (58 cases), suggestive of atypical
follicular lesion or atypia (18 cases), or suggestive of
nodular goiter (199 cases). The authors reclassified
them into the TBSRTC categories.
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We found approximately one third of the
cytologic specimens were non-diagnostic/
unsatisfactory (ND/US), whereas nearly half had
benign cytologic diagnosis. Equivocal diagnoses of
atypia of undetermined significance/follicular lesion
of undetermined significance (AUS/FLUS) and
follicular neoplasm/suspicious for a follicular
neoplasm (FN/SFN) were diagnosed in 87 cases
(16.5%) and 4 cases (0.8%) respectively. The other
cytologic diagnoses suspected of malignancy (SM)

Variable

Male

Female

Demographic data and TBSRTC Categories and histologic types

and malignant lesions were found in 36 cases (6.8%)
and 12 (2.3%) cases respectively. Characteristics of
the patients, cytologic and histopathologic diagnoses
are shown in Table 1.

The identification of noninvasive follicular
thyroid neoplasm with papillary-like nuclear features
(NIFTP) had recently been introduced in the WHO
Classification of Tumors of Endocrine Organs 2017
NIFTP was a new name for a very low risk thyroid
tumor previously known as an encapsulated

Total (n = 527)

66 (12.5)
461 (87.5)

Category I. Non-diagnostic or Unsatisfactory
Category II. Benign
Category II. AUS/FLUS

Category IV. Follicular Neoplasm or Suspicious for a Follicular Neoplasm

Category V. Suspicious for Malignancy
Category VI. Malignant

172 (32.6)

216 (41.0)
87 (16.5)
4 (0.8)
36 (6.8)
12 (2.3)

Non-n I ion
Nodular goiter
Chronic lymphocytic thyroiditis
Benign neoplastic lesion
Follicular adenoma
NIFTP
viali . .
Papillary thyroid carcinoma
Follicular carcinoma
Oncocytic carcinoma
Poorly differentiated thyroid carcinoma
Anaplastic thyroid carcinoma

Medullary thyroid carcinoma

330 (62.6)
18 (3.4)

45 (8.5)
1(0.2)

106 (20.1)

Abbreviation: Atypia of undetermined significance or follicular lesion of undetermined significance (AUS/FLUS)

506 | Accuracy of Fine Needle Aspiration Cytology of Thyroid Lesions: An 8-year Experience in Urban-based Tertiary Medical Center in Bangkok, Thailand

Nontawat Benjakul Supasan Sripodok Tanapong Tungjitsirisun Pattara Pattaravoratham Thararat Soiphet



non-invasive follicular variant papillary thyroid
carcinoma. Although the cells in a NIFTP had
features that look like papillary thyroid carcinoma,
this finding alone did not mean NIFTPs were
malignant. Because NIFTP tumors were not invasive
and were contained within the tumor capsule, they
were considered to have an uncertain malignant
potential.

Histologic examination of resected thyroid
specimens showed the followings: 330 (62.6%) of
colloid nodular goiter, 106 (20.1%) of papillary
carcinoma, 45 (8.5%) of follicular adenoma,
18 (3.4%) of chronic lymphocytic thyroiditis.

Comparison of FNAC with histological findings
was performed. Among 216 cases were diagnosed
as benign lesions by FNAC, 160 were non-neoplastic
lesions, 23 benign neoplastic lesions (follicular
adenoma), and 33 as malignant lesions revealed
from subsequent histologic examination. On the
other hand, only one case out of 12 cases which
were non-neoplastic lesions whereas the remaining

TBSRTC

Diagnostic Category

The details of cyto-histologic correlations of FNAC thyroid according to the TBSRTC system. [p-value < 0.001]
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11 case were carcinoma on histologic examination
(Table 2). False positive and false negative results
are shown in Table 3.

The highest malignancy rate in our operated
thyroid nodule was 91.7% for both categories V and
VI. Our ROM results in comparing to the acceptable
range by the TBSRTC are shown in Table 4.

Discussion

The age range of the patients included in
our study (14 to 86 years) was slightly wider and
higher compared with previous Thai studies which
reported 45.7+13.1 years®. Nevertheless, female
preponderance (7 times more common than male)
having both non-neoplastic and neoplastic thyroid
lesions was consistent with other studies which
found thyroid nodules 6-8 times more common in
female than males*'® "*". Nodular goiter was the
most common non-neoplastic diagnosis whereas
papillary thyroid carcinoma was the most prevalent
malignant tumor in our study.

Histologic type
n (%)

n (%)

OC PDTC ATC MTC NIFTP

[-ND/US 123 8 14 21 6 i i i i i
172 (32.6) (71.5) (4.7) (8.0 (122) (3.5)

[I-Benign 155 5 23 24 6 i 2 i 1

216 (41.0) (71.8) (2.3) (10.6) (11.1) (2.8) (0.9) (0.5)
NI-AUS/FLUS 46 4 8 22 5 ) 2 ) i )
87 (16.5) (52.9) (4.6) (9.2) (25.3) (5.7) (2.3)

IV-FN/SFN 4

4(0.8) ao0) ° . - ' ' ' ' - '
V-SM 1 1 0 32 i i 1 i i 1
36 (6.8) (2.8) (2.8) (88.9) (2.8) (2.8)
VI-Malignant 1 0 0 7 ) 1 1 1 1

12 (2.3) (8.3) (58.3) (8.3) (83) (83) (8.3)

Abbreviation: Non-diagnostic or Unsatisfactory (ND/US), Atypia of undetermined significance or follicular lesion of undetermined significance (AUS/FLUS), Follicular Neoplasm
or Suspicious for a Follicular Neoplasm (FN/SFN), nodular goiter (NG), follicular adenoma (FA), chronic lymphocytic thyroiditis (CLT), papillary thyroid carcinoma (PTC),
follicular carcinoma (FC), oncocytic carcinoma (OC), poorly differentiated thyroid carcinoma (PDTC), anaplastic thyroid carcinoma (ATC), medullary thyroid carcinoma (MTC),

Noninvasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP)
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Benign and malignant categories diagnosed by FNAC and their comparison with histopathological diagnosis.

FNAC TBSRTC | Number . . Number
. . Histologic type
Diagnostic of of Remarks %
Category patients patients
Nodular goiter 155 True negative
Chronic lymphocytic thyroiditis 5 (74.1%)
Follicular adenoma 23
[I-Benign 216 Papillary thyroid carcinoma 24
: : False negative
Follicular carcinoma 6
(25.9%)
Poorly differentiated thyroid carcinoma 2
Medullary thyroid carcinoma 1

False positive

Nodular goiter 1 (8.3%)

Papillary thyroid carcinoma

Oncocytic carcinoma
True positive

Poorly differentiated thyroid carcinoma (91.7%)

Anaplastic thyroid carcinoma

N |

Medullary thyroid carcinoma

Comparison between malignant and benign thyroid lesion groups and implied risk of malignancy from
TBSRTC °

TBSRTC’ Present study
Risk of Histopathology, n
Diagnostic Category, n malignancy  Nonneoplastic/  Malignant ROM (%)
(ROM) (%)  Benign lesions lesions

. Non-diagnostic or Unsatisfactory, 172 5to10 145 27 15.7
Il. Benign, 216 0to3 183 33 15.3
lll. Atypia of undetermined

significance or follicular lesion of ~10 to 30 58 29 333

undetermined significance, 87

IV. Follicular Neoplasm or Suspicious

25 to 40 4 0 0
for a Follicular Neoplasm, 4 ©
V. Suspicious for Malignancy, 36 50 to 75 3 33 91.7
VI. Malignant, 12 97 to 99 1 11 91.7
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Approximately one-third (32.6%) of total
FNAC were classified as non-diagnostic/
unsatisfactory. Despite the ROM of this category
(15.7%) was lower than reported from previous
studies in Thailand (about 19.2-22.6%)>"*", these
figures were higher than an acceptable range of 5-10
stated by TBSRTC® (Table 5). This could possibly be
due to various factors such as nature of disease,
collection methods, quality of the specimen,
and competency of an interpreting pathologist.
Some studies suggested a use of rapid onsite
evaluation by cytotechnologist or cytopathologist
to determine specimen adequacy or assisting
devices such as ultrasound guided FNAC'*"". These
techniques were expected to increase the diagnostic
yield and decrease rate of re-aspiration. Although
we could not determine the methods used in
specimen collection for cytological examination,
it would be important to provide feedback to the

Comparison of percentages of distribution of FNAC diagnoses using TBSRTC among published studies.

Vajira Medical Journal: Journal of Urban Medicine
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responsible departments and clinicians, such as
interventional radiologists, endocrinologists,
otolaryngologist, or surgeons to ensure quality
control and improve patient management.

In this study, benign category was the most
commonly found (41%). However, the ROM in
benign category (15.3%) was approximately 5 folds
higher than the expected range specified in TBSRTC’.
The possible reasons varied. Nature of the disease
including its characteristic features may affect the
cytological assessment. For example, papillary
microcarcinoma which is less than 1 cm in size is
certainly a challenge for a clinician to obtain
representative sample. This factor was especially
important if the procedure was executed without
a guiding-image or performed by an untrained physician.
Furthermore, this microcarcinoma may be an
incidental finding in thyroid nodule resected for the
treatment of non-malignant thyroid disease”*..

Risk of malignancy (ROM)

TBSRTC

Diagnostic
Category

Vajira Hospital
2013-2021
Theptarin Hospital®
2010-2017
Rajvithi Hospital'?
2013-2015
2010-2015

I-ND/US 15.7 20 22.1 19.2
I-Benign 15.3 4 2.8 14

-AUS/FLUS  33.3 9 46.2 37.9
IV-FN/SFEN 0 24 37.3 20.9
V-SM 91.7 57 74.3 81.5
VI-Malignant ~ 91.7 90 90 93.6

- oS = >
I > = 5 5 g
© py== U S (%) ©
> n (O] o) c
o} ] — U I =
8 2 S g o ©
T :C) 5 a o © £
T 53 Y=
© o= c X O 18)
= © = 0 N
= > + = ~
© 2o g}
on on = (9] E f
© c (= = -
c (] o = £ @]
= c 2 o e "
> 5% E |8
>
22.6 21.7 12 20.6 5tol10
15.2 14.8 5 12.4 0Oto 3
329 a4.4 17 14.9 ~10 to 30
58.3 54.5 25 24.7 25 to 40
78.1 70.4 72 92.3 50 to 75
92.5 91.9 98 100 97 to 99

Abbreviation: The Bethesda System for Reporting Thyroid Cytopathology(TBSTC), Non-diagnostic or Unsatisfactory (ND/US), Atypia of undetermined significance

or follicular lesion of undetermined significance (AUS/FLUS), Follicular Neoplasm or Suspicious for a Follicular Neoplasm (FN/SFN), Suspicious for Malignancy (SM),

King Chulalongkorn Memorial Hospital (KCMH)
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Although the prevalence of papillary
carcinoma in our study (20.1%) was lower than
a range of 22.6% to 38.8% reported in other
two previous studies in Thailand®", this type of
cancer was the most frequent malignant thyroid
neoplasm found in our study and other studies.
The different prevalence in each study was possibly
due to the number of cases recruited for each study.

The authors evaluated the diagnostic accuracy
determined by correlation between cytological
diagnosis according to FNAC TBSRTC category and
final histological diagnosis was evaluate in clearly
defined diagnostic categories. In TBSRTC category |I
showed 74% true negative (nodular goiter and
chronic lymphocytic thyroiditis) which was lower
than previous studies (78.3-96%)%'">'%'** While
TBSRTC category VI was 91.7% true positive
(carcinoma) which was comparable to previous
studies (90-100%)%"**>* 7%,

According to the TBSRTC, the upper limit
for AUS/FLUS category should be lower than 30%
of total thyroid FNAC. A higher ROM in this category
in our study (33.3%) was comparable to data
from previous studies in Thailand which showed
a range of ROM between 9 to 46.7%"". Interestingly,
there were Thai studies™ "
percentage than the recommended standard
by TBSRTC; besides, three of them had higher
number than the present one. On the other hand,
our number exceeded that of in the studies by
American'® and Japanese'’ institutions. A possible
cause that had could affect in our data was some
of the primary FNAC diagnosis were re-categorized
from to follow TBSRTC in our study. The AUS/FLUS
were re-interpreted from descriptive and non-
decisive lesions. Although there were criteria using
cyto-morphological features according to TBSRTC,
this gray zone of diagnostic category was commonly
found especially for a cytopathologist who works
alone and prefers to be on a safe side. Due to
the higher number in Thai studies, these might
imply that Thai pathologists had tendency toward
a gray-zone diagnostic category rather than
clear-cut one. We recommend implementing

showing a higher

a consultation system for a second opinion which
may eventually reduce this equivocal diagnostic
category.

The ROM of follicular or suspicious for
follicular neoplasm (category IV) in our study was
0%. This was because there were only 4 cases
reported under this category and none were
malignant. Regarding the category V of suspicious
for malignancy, our ROM was quite high (91.7%).
This was comparable to 92.3% of the Japanese
study'’ but was higher than 57-87.5% reported
in other studies®”'>'®. With the same reason
as described above in the AUS/FLUS category,
a non-confident cytopathologist may be reluctant
to make a definite diagnosis of cancer from cytolosgic
specimen. Continual education and training with
a consultation among team members with an
equivocal diagnosis would enhance the competency
of individuals. The ROM of other categories (lll, V,
and VI) were comparable to the tertiary medical
centers in Thailand®*"™ and Japan®.

Another concern was the identification of
NIFTP. The NIFTP had recently been introduced
in the WHO Classification of Tumors of Endocrine
Organs 2017". This diagnosis entity had been
studied to determine its nature as a benign or
malignant tumor. This uncertainty affects the ROM
in TBSRTC. According to TBSRTC, if NIFTP is
considered a malignant tumor, the ROM of was
10-30% in AUS/FLUS category; however, excluding
NIFTP from the malignant entity, the ROM is 6-18%
in the same diagnostic category. In our study,
we determined the ROM considering NIFTP as
a benign neoplastic lesion.

Conclusion

Our research found that the accuracy of
thyroid FNAC was high in the malignant groups,
including categories V and V. While, in comparison
to TBSRTC, the ROM was higher in diagnostic
categories |, II, lll, and V but lower in category VI.
The findings also demonstrated that our data
was comparable to other published studies including
from local and international ones.
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We encourage the use of fine needle
aspiration cytology (FNAC) to assess individuals
with thyroid nodules prior to surgery. The TBSRTC
had a well-developed set of reliable diagnostic
criteria for examining thyroid cytologic characteristics.

We strongly recommend that all cytotechnologists,
cytopathologists, and pathologists use the TBSRTC
as it is a standard system. The system allowed
medical practitioners of to make a cytologic
diagnosis according to the TBSRTC, so every medical
personnel with various expertise would share
common understanding and communicate to one
another under the same concept leading to the
most appropriate management for the patients.
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