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Editorial

This issues we have several articles on some relatively common paediatric 
problems. The studies either directly touched on the latest advance in 
management or provided us some background information so new 
therapeutics can be applied in the future. 

Ventricular septal defect (VSD) and patent ductal arteriosus are the 2 most 
common types of congenital heart problems. Since a proportion of VSD can 
close spontaneously, the prediction of which lesions may close remains a 
topic of repeated debate. The closure rate does not only depend on the type 
of the lesion, but also the size and the underlying hemodynamic conditions. 
It will be hard to draw a definite conclusion. In addition, the length of time 
for the observation is another important determinant as well, as shown in the 
single centre longitudinal cohort review by Law TY et al, a much higher 
spontaneously closure rate was observed if we extend the observation period 
from 2 years to 6 years. Of interest, more than half of the peri-membranous 
VSD can close spontaneously. For the muscular VSD, if the size is big, the 
chance of spontaneous closure will drop significantly. The main limitation of 
this study is that the more sever VSD might be referred out for surgical 
treatment so only the milder form of lesions were allowed to be observed 
over a longer period. In recent years, with the advance in relative less 
invasive approach, more patients can undergo hybrid method of VSD closure 
using minimal invasive technique. This can reduce the surgical risk and 
hasten recovery. As a result, more parents may select earlier intervention and 
this may affect the proportion of those choosing  observation as well. 

The incidence of both type 1 and type 2 diabetes mellitus (DM) have been 
increasing significantly over the past decade. The sad fact about type 1 DM 
is that once it is established, patients require lifelong insulin injection, 
frequent blood monitoring and diet restriction. Therefore, depression can 
occur not only during the acute phase but can run in a chronic course then it 
may lead to problem in compliance and disease control. Chan CSY et al 
utilised a validated questionnaire, Patient Health Questionnaire-9 (PHQ-9), 
on a cohort of mixed DM (type 1 & 2) patients and found that almost 18% of 
them have depression. The risk factors included high body mass index, 
presence of diabetic-related complications, more frequent hospital 
admissions, poor family dynamics and parent-child relationship problems, 
known psychological or behavioural problems. Of interest, the use of 
continuous glucose monitoring system was associated with lower risk in 
developing depressive symptoms. Therefore, for high-risk patients the 
transcutaneous monitoring system should be used. The monitoring system 
provides real time glucose assessment, and the data can be shown and stored 
in patient's mobile phone. Since it does not require daily multiple punctures 
for glucose monitoring, the compliance is far better so less depression is 
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expected. Due to the instant feedback, for example after 
eating, the glucose control is also found to be better.

Advance in medical technology also affecting the 
surgical practice and one of such examples is Da Vinci 
robotic surgical system. Robot-assisted surgery is 
considered to have better accuracy and stability as 
compared to conventional laparoscopic-assisted surgery. In 
the study by Yang B et al they showed robotic surgery had 
less blood loss and shorter hospital stay for Meckel's 
diverticulum in children. But there was no significant 
difference in operative time, fasting time, or postoperative 
complications between the two approaches. However, one 
of the major drawbacks is the cost, robot-assisted surgery is 
significantly more expensive than laparoscopic-assisted 
surgery. We expect with time, especially in terms of rapid 
advancement in artificial intelligence (AI) and robotic 
technique, the application of robotic surgery will further 
increase. As more experts are using robotic surgery, we 
expect the cost will eventually come down due the higher 
utilisation rate.

Saliva drooling is an embarrassing functional defect 
socially. However, it does not generate enough attention 
from the clinicians because it is not a "life and death" 
situation. It is common among physical or mental retarded 
children, of whom many other comorbid condition already 
caught the attention of the healthcare providers.  Dr Hau SY 
et al reviewed the result of their Sialorrhea Improvement 
Program in a local hospital. The program involves both 

paediatric neurologists and occupational therapists. 
Affected children received a pre-designed set of treatments 
including occupational therapy, transdermal scopolamine 
and/or botulinum toxin injection. Different assessment 
protocols were adopted for anterior drooling group and 
posterior drooling group. Analysis demonstrated significant 
improvements in patients who were given transdermal 
scopolamine and botulinum toxin injection. Botulinum 
toxin A injection significantly decreased the aspiration 
pneumonia rate of patients suffering from posterior 
drooling. Mild side effects in terms of allergy and transient 
tiredness were reported in some patients who received  
transdermal scopolamine. None of the patient with 
botulinum injection developed clinically significant side 
effects. Of note, a new promising agent known as 
dihydroergotoxine mesylate has a longer duration of action 
and lesser side effects. It is currently approved for use in 
adult population which may replace scopolamine in the 
future for both adult and children.

From time to time, we must review the practice of old and 
common paediatric problems. There may be new 
development that can minimise the surgical risks, improve 
the efficacy, and enhance the disease control.

GCF CHAN

Chief Editor
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Introduction

Ventricular septal defect (VSD) is the most common 
structural congenital heart disease in newborns. Previous 
studies reported an incidence ranging from 1.56 to 53.2 per 
1000 live births.1-11 A local study in 1996 reported that the 
incidence of VSD in Hong Kong was comparable to that in 
the West.12 With the advancement and more widespread 
use of echocardiography and antenatal ultrasound, we 
expect more small defects would be diagnosed.

The natural history of isolated ventricular septal defects 

(VSDs) remained debatable. Most early studies were 
conducted in tertiary centres, resulting in selection bias 
towards the inclusion of more clinically significant defects. 
Recent studies in the West found a spontaneous closure 
rate ranging from 20% to 82% for perimembranous VSD 
and 64% to 97% for muscular VSD at 5 to 6 years of life.4,5

Studies in the Chinese population also reported similar 
findings, with spontaneous closure rate ranging from 24% 
to 57% for perimembranous VSD and 64% to 97% for 
muscular VSD respectively at 6 years of life.7,8,13 The 
previous study in Hong Kong reported a spontaneous 
closure rate of only 18% and 60% for perimembranous 
VSD and muscular VSD respectively at 2 years of life.12

There was no study on the long term spontaneous closure 
rate in the local population.

Study Objectives and Purpose

The present study aims to examine the incidence, 
anatomical type and disease course, including the 

Abstract Introduction: Ventricular septal defect is the most common congenital heart lesion in newborns. 
Incidence and natural history vary depending on the study method. Very few local studies are available.
This study aims to provide information about the incidence, anatomical type and disease course including 
the spontaneous closure rate of isolated ventricular septal defects diagnosed in infancy in Hong Kong. 
Methods: Infants who were diagnosed to have isolated ventricular septal defects with echocardiography 
were followed to at least 6 years of age or till defect closure. Patients' demographics, clinical data, 
echocardiogram images and reports were reviewed and analysed. Results: 237 infants with isolated 
ventricular septal defects were identified. The incidence was 4.97/1000 live births. The spontaneous 
closure rate was 60% for all defects, 55% for perimembranous defects, 79% for muscular defects and 7% 
for subarterial defects. Conclusion: This study provided updated local information on the incidence, 
anatomical type, natural history, and spontaneous closure rate of ventricular septal defects diagnosed in 
infancy.

Key words Echocardiography;  Heart septal defects, Ventricular;  Incidence;  Infant;  Remission, Spontaneous  
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would be arranged if surgical closure was considered 
necessary. When the classical heart murmur disappeared, 
an echocardiogram would be performed. Spontaneous 
closure of defects was confirmed when the defect could not 
be identified by 2D echocardiogram and colour flow 
mapping. The study included follow-up information of the 
patients up to at least 6 years of age or until spontaneous 
VSD closure. Patients who defaulted follow-up after 6 
months of age, but before documented spontaneous closure 
of VSD on echocardiography will be analysed as persistent 
VSD.

Statistics

Statistical analyses were performed with SPSS version 
27 software. Continuous variables were expressed as 
mean ± SD, while categorical variables were expressed as 
number of cases and percentages. Chi-square test was used 
for statistical analysis between categorical variables. The 
rate of events was calculated using Kaplan-Meier curves 
and compared by the log-rank test. The association of 
selected variables with the outcome was assessed using 
Cox's proportional regression model with stepwise 
multivariable procedures. Hazard ratios (HR) with the 
corresponding 95% confidence interval (CI) were 
estimated. A p-value less than 0.05 was regarded as 
statistically significant. 

Results

There were 40,664 live births in our hospital between 
1st January 2004 and 31st December 2014. Isolated VSDs 
were identified in 247 infants, of whom 202 were born in 
the hospital. The incidence of isolated VSD was 4.97 per 
1000 live births. Ten cases, who were lost to follow-up 
before 6 months of age (1 day to 5 months) with persistent 
defect on last encounter, were excluded from further 
analysis. 

Baseline characteristics of the 237 patients undergoing 
follow-up study were shown in Table 1. Of all patients, 116 
(49%) were male. Majority (95%) of them were ethnically 
Chinese. Thirty-two (14%) infants had birth weights below 
2500 grams while 28 (12%) infants were born prematurely 
before 37 weeks of gestation, including 1 (0.4%) infant 
born at 27 weeks of gestation. The mean gestation was 38.4 
weeks, with a range of 27 weeks to 42 weeks. The mean 
birth weight was 3005 g, with a range of 735 g to 4514 g. 

spontaneous closure rate of at least 6 years of age, of 
isolated ventricular septal defect diagnosed in infancy in a 
secondary hospital setting.

Methods

The Department of Paediatrics and Adolescent 
Medicine of Pamela Youde Nethersole Eastern Hospital in 
Hong Kong provided medical care to patients with 
congenital heart disease at secondary level rather than 
tertiary level. The patients were either babies born in the 
hospital or referred from primary care providers such as 
Maternity and Child Health Centres or private doctors. 
Patients with date of birth between 1st January 2004 and 
31st December 2014 with diagnostic code of ventricular 
septal defect managed in the unit were identified using the 
Clinical Data Analysis and Reporting System of the Hong 
Kong Hospital Authority. Only patients with isolated 
ventricular septal defects diagnosed in the first year of life 
were included. Exclusion criteria were 1) children >1 year 
of age at the time of first encounter, 2) defaulted follow-up 
before 6 months of life with persistent defect on last 
encounter or 3) associated with other congenital heart 
lesions, including but not limited to atrioventricular septal 
defect, tetralogy of Fallot, transposition of the great 
arteries, tricuspid atresia, and coarctation of the aorta. 
Patient with minor associated anomalies, including small 
patent ductus arteriosus, small secundum atrial septal 
defect, mild pulmonary stenosis and mild mitral 
regurgitation were included. 

Medical records were reviewed for patients' 
demographics, clinical data, echocardiogram images and 
reports. The following data were collected: sex, birth 
weight, gestational age, ethnicity, comorbid conditions, 
age at first presentation with signs of VSD, presenting 
symptoms, size and anatomical type, presence of other 
congenital heart diseases, presence of complications, 
presence of heart failure and need for medical or surgical 
treatment, and time of spontaneous defect closure.

Echocardiography with colour flow mapping was 
performed in all patients to confirm the diagnosis of VSD. 
The VSDs were categorised as muscular, perimembranous, 
or subarterial, according to the classification of Gatzoulis 
et al.14 Based on the dimension of defect at the first 
echocardiogram, the defects were classified as small 
(<3 mm), medium (3-6 mm), large (>6 mm). Follow-up 
visits were arranged at intervals of months to one year, 
depending on clinical need. Referral to a tertiary centre 
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The infants first presented at a mean age of 10.6 days, 
ranging from 0 days to 241 days. The most common 
presenting clinical feature was heart murmur (96%), 
followed by dysmorphism (2%), and heart failure 
symptoms (1%). Additionally, 0.8% of cases were detected 
during antenatal ultrasound.

There were six (3%) cases with chromosomal 
abnormalities, including three cases of Down syndrome. 
Three cases had multiple congenital malformations with 
no genetic diagnosis.

Death occurred in one infant with Down syndrome and 
medium-sized perimembranous VSD requiring medical 
treatment, who died on arrival to the hospital at the age of 
3 months with concurrent gastroenteritis.

Except for 17 (7%) cases lost to follow-up by 6 years 
of age, all cases had been follow-up until at least 6 years of 
age or until VSD closure. Among cases where VSD 
persisted (56, 24%), the mean follow-up duration was 8.5 
years, ranging from 6.3 years to 16 years.

Table 2 compared the characteristics of the 237 VSDs. 
Perimembranous VSDs were most common (140, 59%), 
followed by muscular VSDs (82, 35%) and subarterial 
VSDs (15, 6%). For muscular VSDs, midventricular 
defects were more common (43, 18%), followed by apical 
defects (31, 13%) and outlet defects (6, 3%). Most (91%) 
of cases had a single defect. The mean defect size was 
3.11 mm, with a range of 0.5 mm to 9 mm. Majority (66%) 
of the VSDs were small defects. The 156 small defects 
included mainly similar proportions of perimembranous 
(46%) and muscular (50%) VSDs, while only 4% were 
subarterial. Of 62 medium defects, most (87%) were 
perimembranous, while only 5% were muscular and 8% 
were subarterial. The 19 large defects were mostly 
perimembranous (79%), followed by subarterial (16%) 
and muscular (5%). There was a statistically significant 
association between anatomical site and size of VSD 
(p<0.001). Muscular VSD is associated with small defect 
while perimembranous and subaortic VSD had higher 

proportion of medium and large defect. Co-existing minor 
cardiac abnormalities on first imaging included patent 
foramen ovale (101, 43%), small patent ductus arteriosus 
(28, 12%), small atrial septal defect (16, 7%), mild 
pulmonary stenosis (2, 0.8%), mitral valve incompetence 
(3, 1%), and left superior vena cava (2, 0.8%). There was 
no statistically significant association between presence of 
co-existing minor cardiac defect and anatomical site 
(p=0.80) or size (p=0.36) of VSD. Subsequent 
complications associated with the VSD included right 
coronary cusp prolapse (8, 3%), aortic incompetence 
(5, 2%), left ventricle to right atrium shunting (9, 3%), and 

Table 1 Baseline characteristics of the study population 
Variable Number of cases (%) /
  Mean ± SD 
Sex 
 Male 116 (49%)
 Female 121 (51%)

Ethnicity 
 Chinese 225 (95%)
 Non-Chinese 12 (5%)
Birth weight (grams) 3005 ± 537
 ≥2500 205 (86%)
 <2500 32 (14%)
Gestational age (weeks) 38.4 ± 2.1
 Full-term ≥37  208 (88%)
 Preterm <37  28 (12%)
Age at first presentation (days) 10.6 ± 29.0

Co-existing minor cardiac abnormalities
 Patent foramen ovale 101 (43%)
 Small patent ductus arteriosus 28 (12%)
 Small atrial septal defect 16 (7%)
 Mild pulmonary stenosis 2 (0.8%)
 Mitral valve incompetence 3 (1%)
 Left superior vena cava 2 (0.8%)

Table 2 Comparison on anatomical type and size of VSDs 
 Perimembranous Muscular Subarterial Total
Small 71  78 7 156 (66%)
Medium 54 3 5 62 (16%)
Large 15 1 3 19 (8%)
Total 140 (59%) 82 (35%) 15 (6%) 
x2 49.5   
p <0.001
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double-chambered right ventricle or right ventricular 
outflow tract obstruction (3, 1%). All cases of right 
coronary cusp prolapse or aortic incompetence were 
related to subarterial VSDs while all cases of double-
chambered right ventricle or right ventricular outflow tract 
obstruction were related to perimembranous VSDs.

The disease course according to size and anatomical 
type was shown in Figure 1. Forty-seven (20%) cases 
developed heart failure that required medical treatment 
with a mean duration of 15.6 months. Twenty-one (9%) 
patients required surgical closure of VSD at a mean age of 
17.8 months and a range from 3 months to 64 months. The 
most common indication for surgery was heart failure 
despite medical treatment (18 cases, 86%), followed by 
right coronary cusp prolapse or aortic incompetence 
(2 cases, 10%) and right ventricular outflow tract 
obstruction (1 case, 5%). Of all cases that required surgical 
closure of VSD, 15 (71%) were perimembranous, and 
6 (29%) were subarterial. No muscular VSD required 
surgical closure. Eight (38%) patients had residual defect 
after surgery, two had pericardial effusion and one 
developed right ventricular outflow tract obstruction.

Spontaneous closure was observed in 149 patients 
(63%), of whom 143 (60%) occurred before 6 years of age. 
Rates of spontaneous closure at the end of 6 months, 1, 2 
and 6 years of age were 16%, 30%, 45% and 60% 
respectively (Figure 2). Kaplan-Meier curves for 
spontaneous closure showed a significant difference 

among perimembranous, muscular and subarterial VSDs 
(P<0.001) (Figure 2). The highest rates of spontaneous 
closure were seen in muscular VSDs at 22%, 43%, 65% 
and 79% respectively at the end of 6 months, one, two and 
six years of age; while the corresponding rates for 
perimembranous VSDs were 14%, 26%, 38% and 55% 
respectively. Only 1 of the 15 subarterial VSDs closed 
spontaneously, and it occurred at 38 months of age. After 6 
years of age, 6 (3%) defects, including 3 muscular and 3 
perimembranous, closed spontaneously at the age of 78 to 
140 months.

Risk factors for VSD persistence were identified 
through multivariate analysis and shown in Table 3. Larger 
defect size, subarterial location, heart failure requiring 
medical treatment, and male sex were found to be 
predictive factors for VSDs persistence. Perimembranous 
or muscular location, in contrast to subarterial, were found 
to be predictive factors for VSDs closure. Other variables, 
including number of defects, gestational age, birth weight, 
presence of genetic mutation or multiple congenital 
malformations were not found to be a risk factor for VSD 
persistence.

Discussion

Isolated VSDs were the most common congenital heart 
disease in newborns. A local study in 1996 mentioned that 

Figure 1. Flow chart of natural history of 237 VSDs.
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the incidence of VSD in Hong Kong was comparable to the 
West, but the exact incidence was not reported.12 The 
incidence of VSD in this study was 4.97 per 1000 live 
births. The present study was a retrospective cohort with a 
longer follow-up period of at least 6 years. The incidence 
reported in the previous study was variable, depending on 
the sample size, age, and screening methods. Our result 
was similar to the previous studies with retrospective 
review of medical records on clinically detectable VSDs 
(from 2.3/1000 to 10.45/1000).2,4,5 However, compared 
with the incidence reported from echocardiographic 

screening of all newborns (16.7/1000 to 53.2/1000), our 
study had a lower incidence.3,6-11 The difference can result 
from a higher detection rate of clinically asymptomatic, 
silent, and very small VSDs in echocardiographic 
screening. It was reported that heart murmur was detected 
in only 10.7% to 62% of defects.3,6,8,15 In contrast to our 
study, 96% of infants presented with a heart murmur. Thus, 
the true incidence of VSD in the local population is likely 
to be higher as some silent and asymptomatic VSDs 
remained undiagnosed and closed spontaneously before 
detection. However, the findings in our study likely 

Table 3 Cox multivariate analysis of factor for spontaneous closure in isolated VSDs  
Variable P-value HR 95% CI
Male vs Female 0.018 0.666 0.475-0.933
Age at first presentation 0.020 0.989 0.979-0.998
Type of defects
 Perimembranous 0.019 2.283 1.148-4.541
 Muscular 0.030 2.154 1.079- 4.300
 Subarterial 0.018 0.203 0.054-0.760
Defect size <0.001 0.724 0.607-0.864
Heart failure requiring medical treatment 0.013 0.354 0.156-0.803

Figure 2. Kaplan-Meier curves for spontaneous closure in perimembranous, muscular, subarterial and all VSDs.
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represent a reasonable minimum incidence of clinically 
detectable VSDs according to the usual medical practice.

In this study, the most common VSD location was 
perimembranous (59%), followed by muscular (35%) and 
subarterial (6%). Subarterial or subpulmonic VSDs were 
reported to be more common among Asians. Studies from 
Asian countries reported 1.3% to 14% of defects were 
subarterial or subpulmonic VSDs, while studies from the 
West reported only up to 1.8% (Table 4).2,5,7,8,16-18 The 
incidence of subarterial VSDs in our study was comparable 
with other studies from Asian countries. Subarterial VSDs 
rarely close spontaneously, and many required surgical 
closure because of coronary cusp prolapse or aortic 
regurgitation rather than heart failure. In our study, only 1 
out of 15 (7%) subarterial VSDs closed spontaneously, 
while 6 (40%) required surgery before 6 years old. 
Findings were comparable to previous studies, which 
reported spontaneous closure rates of 0-10% for subarterial 
VSDs (Table 4).2,7,8,19 However, the surgical closure rate of 
subarterial defects report varied between studies (0-100%), 
depending on the duration of study and case selection.2,7,8,19

The low rate of spontaneous closure of subarterial VSDs 
could be explained by the unique anatomical features, 
which in contrast to muscular or perimembranous VSDs, 
cannot be closed through muscular hypertrophy or 
tricuspid valve aneurysm formation. Spontaneous closure 
of subarterial VSDs is usually achieved by prolapse of 
aortic valve cusp and should be considered as pathological 
progression instead.20

The overall surgical closure rate of 9% was low 
compared to studies performed in referral centres with 
reported rates from 20-26%, likely because of a higher 
proportion of haemodynamically significant defects.19,21,22

On the other hand, studies with VSD diagnosed through 
echocardiographic screening of newborns reported lower 
surgical closure rates of 1.9% and 9.3%.6,9 However, in the 
study by Zhao et al which also employed newborn 
screening, the intervention rate was as high as 16%, 

explained by the more widespread use of transcatheter 
closure of perimembranous VSD in China.7 In our study, 
none of the muscular VSDs required surgical closure, as 
93% were small defects. On the other hand, the size of 
perimembranous VSDs varies, 11% were classified as 
large, and 10% required surgical closure eventually.

In the present study, spontaneous closure of VSD 
occurred more often within the first 2 years of life (45%) 
and reached 60% by 6 years of age, and became less likely 
thereafter. Muscular VSDs (79%) close more frequently 
and earlier than perimembranous VSDs (55%), while most 
subarterial VSDs did not close. Comparing with several 
studies with similar methodology and follow-up durations 
of 5-6 years, the spontaneous closure rate of 
perimembranous VSDs was similar to the reported 57% in 
the more recent study on the Chinese population but higher 
than the 20% and 28% reported in two earlier studies on 
the European population.4,13,23 Possible predilection on race 
cannot be excluded though more evidence would be 
necessary. On the other hand, the closure rate of muscular 
VSDs is similar to the reported 64-69% in the three 
studies.4,13,23 In the study employing echocardiographic 
screening of newborns with a longer duration of follow-up, 
the high rates of spontaneous closure of muscular VSDs 
(72.2% at 1 year of age and 97.2% at 7 years of age) may 
be explained by the inclusion of clinically silent cases as 
majority.7 The spontaneous closure rate of 
perimembranous VSDs for that study was similar (34.3% 
at 1 year of age and 51.4% at 7 years of age).7 Other studies 
with echocardiographic screening performed on all 
newborns also reported a higher rate of spontaneous 
closure of muscular VSDs, ranging from 71.4% to 83%, 
with a follow-up period of 10 months to 1 year.3,8,11,15 The 
differences in the findings suggested that the clinically 
silent VSDs detected by echocardiographic screening had 
a high chance of spontaneous closure.

In this study, factors including sex, age at diagnosis, 
type of defect, defect size were found to be related to 

Table 4 Comparison of outcome of studies from region
Study  Position (%)   Spontaneous closure (%)  Follow-up
 Perimembranous Muscular Subarterial Perimembranous Muscular Subarterial duration (months) 
        (Mean /Absolute)
Miyake T et al (Japan)16 70 16 14 47 83 10 83
Zhao Q et al (China)7 30.9 63.7 5.3 51.4 97.2 0 84
Lin MH et al (Taiwan)8 34 65 1 24 83 0 12
Cresti A et al (Italy)5 11.3 73.8 0.8 81.8 95 0 72
Turner SW et al (UK)23 36.9 62.1 <0.1 29 68 0 65
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spontaneous closure of VSD. Such findings were 
consistent with those reported in previous studies. Cresti et 
al reported that perimembranous location, multiple defects, 
and male gender were associated with defect persistence.5

Turner et al reported defect size, morphology and young 
age of diagnosis were associated with spontaneous 
closure.2 Xu et al found that VSD location was independent 
predictors of spontaneous closure.17 Li et al found that 
defect size was a representative factor of spontaneous 
closure.13 Zhao et al reported perimembranous site and 
defects larger than 4 mm were risk factors for VSD that do 
not close spontaneously.7 

Limitation

The incidence of VSD from this study should be only a 
minimum incidence that did not include patients born in 
the hospital but diagnosed elsewhere and did not return at 
all. A fraction of the deliveries came from visitors from 
Mainland China who had a short postnatal stay, thus 
limiting time for diagnosis and follow-up. As a result, 7% 
of cases were lost to follow-up by 6 years of age. This loss 
may have led to an underestimation of the true rate of 
spontaneous closure, as VSDs in participants lost to 
follow-up were classified as persistent in this study. 
Secondly, this study was a single-centre retrospective 
study with a relatively small sample size. Therefore, 
statistical bias cannot be easily avoided. Finally, the mean 
follow-up duration of the patients whose VSD remained 
patent was 8.5 years. Previous studies had shown that 
VSDs closed spontaneously during adolescence.2

Therefore, we expect the rate of spontaneous closure 
would increase on long-term follow-up.

Conclusion

This study provided updated local information on the 
incidence, anatomical type, natural history, and 
spontaneous closure rate of ventricular septal defects 
diagnosed in infancy in a secondary paediatric service 
setting in Hong Kong. The incidence of clinically 
detectable VSD was at least 4.97 per 1000 live births. 
Perimembranous VSD was the most common type of VSD, 
followed by muscular VSD. After six years of life, 60% of 
the VSDs closed spontaneously, mainly occurring in 
muscular and perimembranous VSDs and rarely in 
subarterial VSDs. 
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Introduction

Paediatric diabetes mellitus (PDM) in Hong Kong is of 
increasing prevalence over the past decade. The incidence 
of type 1 diabetes mellitus (DM) rose from 2.2 per 100,000 

person/year between the period 1997-2007 to 4.3 per 
100,000 person/year between the period 2008-2017,1

meanwhile that of type 2 DM increased from 1.27 per 
100,000 person/year in 1997-2007 to 3.42 per 100,000 
person/year in 2008-2017.2 DM is a life-long endocrine 
illness that requires high patient effort and compliance 
over diet, medications including insulin injections, regular 
blood sugar level monitoring and frequent hospital follow-
ups. Debilitating acute and chronic complications occur 
with poor glycaemic control, including diabetic 
ketoacidosis, hypoglycaemia, diabetic nephropathy, 
neuropathy and retinopathy. 

According to the SEARCH for Diabetes in Youth Study 
involving more than 2600 diabetic youth aged 10-21 in the 
United States, up to 14% of DM adolescents reported mild 

Abstract Objectives: To evaluate the prevalence and severity of depressive symptoms in paediatric diabetes 
mellitus (PDM), and identify factors associated with the development of depressive symptoms. Research 
Design and Method: The Patient Health Questionnaire-9 (PHQ-9) was completed by 90 paediatric 
patients with diabetes from year 2020-2022 who received regular follow up in Princess Margaret 
Hospital. Data including demographics and characteristics of patients were collected and analysed. 
Results: Sixteen out of 90 patients (17.8%, 95% CI: 9.9%-25.7%) reported moderate or above severity 
of depressive symptoms as defined by a PHQ-9 score ≥10. 13.7% and 12.2% of patients had a PHQ-9 
score ≥10 in year 2021 and 2022 respectively, compared to none in year 2020. Higher body mass index 
(p=0.048), presence of diabetic-related complications (p=0.049), greater number of hospital admissions 
related to poor diabetic control (p=0.003), poor family dynamics with parental marital conflicts 
(p=0.002) and parent-child relationship problems (p<0.001), known psychological or behavioural 
problems (p<0.001) were identified as factors associated with increased risk for developing depressive 
symptoms. Patients who used continuous glucose monitoring system (p=0.014) and had more frequent 
blood sugar monitoring (p=0.002) were associated with less risk for developing depressive symptoms. A 
higher HbA1c value (p=0.023) was found to be positively related to depressive symptoms in the 
subgroup analysis for patients with type 1 DM but not type 2. Conclusion: Depressive symptoms are 
common in PDM patients. Regular mental health screening by using a validated self-reported 
questionnaire is a cost-effective and reliable method that should be advocated in all eligible PDM 
patients.

Key words Depressive symptoms;  Paediatric diabetes mellitus;  PHQ-9
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should have undergone regular follow-up at Princess 
Margaret Hospital, be aged 10 years or older, possessed the 
ability to comprehend either simple Chinese or English, 
and have received a standard mainstream school education. 
Individuals with documented mental retardation, as 
evidenced in any medical record or those enrolled in 
special education programs, were excluded due to their 
compromised capacity to comprehend and complete the 
Patient Health Questionnaire-9 (PHQ-9) questionnaire.

The investigators have obtained the hospital 
Institutional Review Board review and approval prior to 
conducting the study.

Data Collection
The PHQ-9 served as the instrument for evaluating the 

severity of depressive symptoms among eligible patients. 
This validated and efficacious self-reported tool is 
recommended by the American Diabetes Association and 
the U.S. Preventive Services Task Force for screening 
depression within the general population, encompassing 
children and adolescents. The PHQ-9 is a 9-item 
questionnaire meticulously designed in accordance with 
the DSM-5 criteria for major depression. Previous studies 
have substantiated the utility of employing a cut-off score 
of 11 in the PHQ-9 for screening depression in adolescents, 
demonstrating a sensitivity of 89.5% and specificity of 
77.5%.9 Our centre uses a cut-off score of 10 or above for 
screening moderate to severe depression with reference to 
universal adult guidelines.10

Since 2020, the PHQ-9 questionnaire has been 
administered annually to all PDM patients aged 10 years or 
above during their scheduled follow-up appointments in 
our clinic specifically for the screening of diabetes-related 
complications. The completed questionnaires were 
gathered and presented to clinicians for score calculation. 
A total score equal to or exceeding 10 is categorised as 
indicative of moderate depression, while a score of 15 or 
higher is deemed as severe depression. Patients scoring 10 
or above are proactively referred to clinical psychologists 
for comprehensive assessment and counselling, provided 
they have not previously availed themselves of mental 
health services. These individuals would also undergo 
additional evaluations by clinicians during subsequent 
follow-up sessions to determine the necessity of a referral 
to a child psychiatrist.

Demographics, clinical and laboratory data from 
PDM patients who had completed the PHQ-9 questionnaire 
over the period 2020-2022 were gathered from the Clinical 
Management System, which included age at diagnosis, 

depressed mood, while 8.6% reported moderate to severe 
depressed mood.3 This percentage is higher compared to 
the adult DM population in which only 8.3% of them were 
quoted to suffer from depression.4 The prevalence of 
depression in DM adolescents is also much higher 
compared to non-diabetic adolescents, as only 1.1% of 
adolescents aged 10-14 and 2.8% aged 15-19 suffered from 
depression in the general population as reported by the 
WHO in 2021.5 Psychological stress and depression can 
result from difficulty managing multiple daily insulin 
injections, fluctuating blood sugar levels or morbidity 
resulting from complications. Simultaneously depression 
in patients with diabetes also impacts adherence to diabetes 
care.6

Mental health screening in adolescents with diabetes, 
including depression, is therefore a standard of medical 
care in diabetes according to latest recommendations.7

There are validated tools but not usually included in our 
local metabolic risk assessment module designed for 
diabetes complication screening.8

Regular screening for depressive symptoms in PDM 
patients allows early identification of patients who are at 
risk of depression. Timely psychological intervention will 
lead to better diabetic control and the overall well-being in 
these patients.

Research Design and Methods

Participants 
Our study site, Princess Margaret Hospital, is one of the 

paediatric endocrinology centres in Hong Kong managing 
more than 150 PDM patients per year over the past 15 
years, out of less than 900 PDM patients across the 
territory at the time of this manuscript writing.

We aim to conduct an observational study on the 
prevalence of depressive symptoms in PDM patients and to 
identify factors associated with depressive symptoms in 
the Department of Paediatrics and Adolescent Medicine, 
Princess Margaret Hospital, between the period 1 January 
2020 to 31 December 2022.

Eligible participants for this study encompassed 
individuals diagnosed with any forms of diabetes mellitus, 
as delineated by criteria including HbA1c ≥6.5%, a 2-hour 
oral glucose tolerance test glucose level ≥11.1 mmol/L, or 
a random glucose level ≥7 mmol/L, along with the 
presence of classical symptoms of diabetes or confirmation 
on two or more occasions, even in the absence of 
symptoms. Inclusion criteria stipulated that participants 
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duration of diabetes, gender, ethnicity, body mass index 
(BMI), type of diabetes, treatment regimen received, 
frequency and mode of blood glucose monitoring, HbA1c 
values, number of hospital admissions related to poor 
glycaemic control, presence of diabetic-related complications, 
socioeconomic state as defined by housing status and 
eligibility for comprehensive social security allowances, 
family dynamics included parental marital relationship and 
parent-child relationship conflicts, family history of 
psychiatric illnesses, presence of known behavioural or 
psychological problems and their annual PHQ-9 scores. 

Primary and Secondary Outcome
The primary outcome under investigation is the 

prevalence of depressive symptoms in PDM patients, 
utilising the PHQ-9 questionnaire as the designated 
screening tool. Individuals reporting a PHQ-9 score equal 
to or exceeding 10 on one or more questionnaires spanning 
the years 2020 to 2022 will be categorised into the 
"depressive symptoms" group for subsequent analysis. 
Secondary outcomes encompass the identification of 
factors correlated with depressive symptoms in PDM 
patients, as well as the determination of the definitive 
psychiatric diagnoses for patients registering a PHQ-9 
score of 10 or above.

Statistical Analysis
To compare statistical differences between groups, 

independent-sample t test was used for parametric continuous 
variables, while Mann-Whitney U test was used for non-
parametric continuous variables. Pearson Chi-square test or 
Fisher's Exact test were used for analysing categorical data. 
Multiple logistic regression analysis (forward elimination 
procedure) was performed by including factors found to be 
significant at the level of p<0.1 in the univariate analysis.

Descriptive results were presented by N (%) for 
categorical variables. Continuous variables were presented 
by Mean±SD and Median with Interquartile range for 
parametric and non-parametric variables respectively.

Statistical analysis was performed using IBM SPSS 
Statistics for Windows, Version 26.0 (IBM Corp., Armonk. 
NY, USA computer software). A p-value of <0.05 was 
considered statistically significant.

Results

Patient Demographics, Characteristics and 
Prevalence of Depressive Symptoms

The study encompassed a cohort of 90 patients, with 46 
(51.1%) identified as male and 44 (48.9%) as female. Of 
the participants, 48 (53.3%) were diagnosed with type 1 
DM and 40 (44.4%) were diagnosed with type 2 DM. One 
patient each (1.1%) was diagnosed with neonatal DM and 
Maturity Onset Diabetes of Youth respectively. The 
majority of the cohort, comprising 82 individuals (91.1%) 
were identified as Chinese. 

A total of 16 out of 90 patients (17.8%, 95% CI: 9.9%-
25.7%) disclosed the presence of moderate or more severe 
depressive symptoms, as discerned through a PHQ-9 score 
of ≥10. As delineated in Table 1 and Figure 1, the 
substantial majority of patients, constituting 90%, 
exhibited either none or minimal depressive symptoms in 
the year 2020 with none of the participants reported 
moderate or more severe depressive symptoms. However, 
an elevated proportion of patients indicated moderate or 
more severe symptoms in the subsequent years, with 
percentages of 13.7% in 2021 and 12.2% in 2022, as 
illustrated in the data. Notably, the statistics presented in 
Table 1 and Figure 1 reflect the actual number of patients 

Table 1 Prevalence of paediatric diabetes mellitus patients with depressive symptoms in year 2020-2022 
Severity of depressive symptoms (PHQ-9 score) Year 2022 (N=90) N(%) Year 2021 (N=58) N(%) Year 2020 (N=10) N(%)
No (0) 17 (18.9) 13 (22.4) 1 (10.0)

Minimal (1-4) 38 (42.2) 21 (36.2) 8 (80.0)

Mild (5-9) 24 (26.7) 16 (27.6) 1 (10.0)

Moderate (10-14) 6 (6.7) 6 (10.3) 0 (0.0)

Moderately severe (15-19) 3 (3.3) 2 (3.4) 0 (0.0)

Severe (20-27) 2 (2.2) 0 (0.0) 0 (0.0)
Overall 16/90=17.8% (95% CI: 9.9%-25.7%)
PHQ-9: Patient Health Questionnaire-9
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reporting depressive symptoms, as indicated by their 
annual PHQ-9 scores. Patients are classified in the 
"moderate to severe depressive symptoms" group if they 
reported a PHQ-9 score of 10 or higher at least once during 
the 3-year study period. Consequently, the number of 
patients reporting depressive symptoms presented each 
year in Table 1 and Figure 1 may overlap across the three 
years if they recorded a high PHQ-9 score greater than 
once during this period.

Factors Associated with Depressive Symptoms
Baseline demographics and characteristics of patients, 

stratified by the presence or absence of depressive 
symptoms as defined by a PHQ-9 score ≥10 and <10, 
respectively, are succinctly presented in Table 2a. Patients 
with elevated BMI (p=0.048), a higher frequency of 
hospital admissions linked to poor diabetic control 
(p=0.003), the presence of diabetic-related complications 
including microalbuminuria, diabetic neuropathy or 
retinopathy (p=0.049), parental marital conflicts 
(p=0.002), parent-child relationship problems (p<0.001), 
and documented psychological or behavioural problems 
(p<0.001) demonstrated a greater propensity to develop 
depressive symptoms. Conversely, the utilisation of a 
continuous glucose monitoring system (CGMS) (p=0.014) 
and more frequent blood sugar monitoring (p=0.002) 
emerged as protective factors against the development of 
depressive symptoms. 

Table 2b presented the result of logistic regression. The 
model was applied to identify significant variables 
associated with depressive symptoms. Results showed that 
patients with known psychological or behavioural 
problems (OR: 6.922, 95% CI: 1.688 to 28.380) and 
parent-child relationship problems (OR: 15.067, 95% CI: 
3.292 to 68.962) were more likely to develop depressive 
symptoms

Subgroup Analyses for Type 1 and Type 2 DM 
Patients

In the subgroup analysis focusing on patients with 
type 1 DM, as illustrated in Table 3a, a discernible 
association was observed. Patients exhibiting higher 
HbA1c values (p=0.023), a heightened frequency of acute 
hospital admissions linked to poor diabetic control 
(p=0.044), documented psychological or behavioural 
issues (p=0.033), and instances of parental-child 
relationship problems (p=0.001) were found to be more 
predisposed to reporting depressive symptoms. In 
alignment with the overall analysis, it was noted that 
patients utilising CGMS (p=0.034) and engaging in more 
frequent blood sugar monitoring (p=0.003) displayed a 
reduced likelihood of developing depressive symptoms.

Logistic regression model as shown in Table 3b for 
patients with type 1 DM showed similar results, with 
known psychological behavioural problems (OR 25.263, 
95% CI 1.784-357.819) and parent-child relationship 

Figure 1. Prevalence of paediatric diabetes mellitus (PDM) patients with depressive symptoms in year 2020-2022.
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Table 2a Demographics and characteristics for all patients (N=90)  
  Overall (N=90) PHQ-9 score <10 (N=74) PHQ-9 score ≥10 (N=16)
  N (%) / Mean±SD / N (%) / Mean±SD / N (%) / Mean±SD / P-value
  Median (IQR) Median (IQR) Median (IQR) 
Gender    0.080
 Female 44 (48.9%) 33 (44.6%) 11 (68.8%) 
 Male 46 (51.1%) 41 (55.4%) 5 (31.3%)
Type of diabetes mellitus (DM)    0.602
 Neonatal  1 (1.1%) 1 (1.4%) 0 (0.0%) 
 Type 1 DM 48 (53.3%) 41 (55.4%) 7 (43.8%) 
 Type 2 DM 40 (44.4%) 31 (41.9%) 9 (56.3%) 
 Maturity Onset Diabetes of Youth 1 (1.1%) 1 (1.4%) 0 (0.0%) 
Age at diagnosis 10.91± 4.66 10.75±4.69 11.64±4.59 0.490
Duration of diabetes (years) 6.86 (1.09-10.62) 6.86 (4.37-10.62) 6.77 (2.66-11.37) 0.681
Ethnicity     0.629
 Non-Chinese 8 (8.9%) 6 (8.1%) 2 (12.5%) 
 Chinese 82 (91.1%) 68 (91.9%) 14 (87.5%) 
Body mass index  24.30 (21.26-30.51) 23.35 (21.15-29.66) 28.49 (23.77-33.60) *0.048
Housing type    0.427
 Public housing 49 (54.4%) 38 (51.4%) 11 (68.8%)
Home Ownership Scheme flat 4 (4.4%) 4 (5.4%) 0 (0.0%) 
 Private flat 37 (41.1%) 32 (43.2%) 5 (31.3%) 
Comprehensive Social Security Assistance   0.684
 No 80 (88.9%) 65 (87.8%) 15 (93.8%) 
 Yes 10 (11.1%) 9 (12.2%) 1 (6.3%) 
HbA1c value  7.20 (6.3-8.45) 7.15 (6.30-8.10) 8.75 (6.53-10.40) 0.057
Use of Continuous Glucose Monitoring System (CGMS)   *0.014
 No 61 (67.8%) 46 (62.2%) 15 (93.8%) 
 Yes 29 (32.2%) 28 (37.8%) 1 (6.3%) 
Frequency of blood sugar monitoring (times per day)   *0.002
 None or < once per day 19 (21.1%) 11 (14.9%) 8 (50.0%) 
 1 6 (6.7%) 6 (8.1%) 0 (0.0%) 
 2 17 (18.9%) 12 (16.2%) 5 (31.3%) 
  3 8 (8.9%) 6 (8.1%) 2 (12.5%) 
 ≥4 11 (12.2%) 11 (14.9%) 0 (0.0%) 
 On CGMS 29 (32.2%) 28 (37.8%) 1 (6.3%) 
Treatment     0.285
 Lifestyle modification 5 (5.6%) 4 (5.4%) 1 (6.3%) 
 Oral medications only 26 (28.9%) 22 (29.7%) 4 (25.0%) 
 Oral medications +  5 (5.6%) 4 (5.4%) 1 (6.3%)
 once daily long-acting insulin 
 Multi-daily doses of insulin (MDI) 44 (48.9%) 38 (51.4%) 6 (37.5%) 
 Oral medications + MDI 6 (6.7%) 3 (4.1%) 3 (18.8%) 
 Insulin pump 4 (4.4%) 3 (4.1%) 1 (6.3%)
Presence of diabetic-related complications    *0.049
 No 69 (76.7%) 60 (81.1%) 9 (56.3%) 
 Yes 21 (23.3%) 14 (18.9%) 7 (43.8%) 
Complications    0.087
 No complications 69 (76.7%) 60 (81.1%) 9 (56.3%) 
 Microalbuminuria 18 (20.0%) 12 (16.2%) 6 (37.5%) 
 Retinopathy 3 (3.3%) 2 (2.7%) 1 (6.3%) 
 Neuropathy 0 (0.0%) 0 (0.0%) 0 (0.0%) 
Number of acute hospital admissions  0 (0-1) 0 (0-1) 1 (0-3) *0.003
 related to poor diabetic control
Parental marital relationship     *0.002
 Normal 80 (88.9%) 70 (94.6%) 10 (62.5%) 
 Divorced / Dispute 10 (11.1%) 4 (5.4%) 6 (37.5%) 
Family history of psychiatric problems    0.448
 No 87 (96.7%) 72 (97.3%) 15 (93.8%) 
 Yes 3 (3.3%) 2 (2.7%) 1 (6.3%) 
Known psychological or behavioural problems    *<0.001
 No 74 (82.2%) 66 (89.2%) 8 (50.0%) 
 Yes 16 (17.8%) 8 (10.8%) 8 (50.0%) 
Parent-child relationship problems    *<0.001
 No 78 (86.7%) 70 (94.6%) 8 (50.0%) 
 Yes 12 (13.3%) 4 (5.4%) 8 (50.0%)
*p<0.05. Continuous variables were analysed by independent-samples t test or Mann-Whitney U test. Categorical variables were analysed by Pearson Chi-
square test or Fisher's Exact test.
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problems (OR 114.424, 95% CI 5.797-2258.661) being 
factors associated with depressive symptoms. 

In the subgroup analysis for patients with type 2 DM as 
illustrated in Table 4a, number of acute hospital admissions 
related to poor diabetic control (p=0.001), poor parental 
marital relationship (p=0.006), known psychological or 
behavioural problems (p=0.029) and parental-child 
relationship problems (p=0.034) are associated with 
depressive symptoms. Unlike that in type 1 DM, HbA1c 
value (p=0.144), use of CGMS (p=1) and frequency of 
blood sugar monitoring (p=0.578) did not result in 
statistical significance in patients with type 2 DM.

Logistic regression model for patients with type 2 DM 
as shown in Table 4b showed poor parental marital 
relationships (OR 44.702%, 95% CI 2.744-728.173, 
p=0.008) and number of acute hospital admissions related 
to poor diabetic control (OR 7.285, 95% CI 1.610-32.960, 
p=0.010) being factors associated with developing 
depressive symptoms.

Outcome in Patients Screened Positive for 
Depressive Symptoms

Among the 16 patients with a PHQ-9 score of ≥10, 13 
were proactively referred for assessment by either clinical 
psychologists or child psychiatrists, while 3 opted to 
decline the referral. Notably, 5 patients (31.3%) were 
subsequently diagnosed with either dysthymia or 
depression. For the remaining individuals, one was 
diagnosed with adjustment difficulty towards illness, 
another with features of anxiety, and a third with 
oppositional defiant disorder and attention deficit 
hyperactivity disorder. At the time of manuscript writing, 
the remaining patients had not received formal psychiatric 
diagnoses; however, ongoing follow-up by clinical 
psychologists or child psychiatrists was planned. Among 
those referred, the average duration from referral to first 
assessment by clinical psychologists and child 
psychiatrists was approximately 8-10 weeks and 3-6 
months respectively depending on service availability. 
This potential delay in mental health assessment may 
contribute to suboptimal diabetic management due to 
persistent emotional distress. Among the 5 patients 

diagnosed with dysthymia or depression, 3 were initiated 
on antidepressant medications and continued to receive 
regular psychiatric follow-up care. 

Discussion

Similar studies have been published in various 
countries, yet this is the first study ever done in Hong Kong 
addressing mental health in PDM patients. This provides 
novel local data for an ethnically Chinese paediatric 
population, incorporating a validated screening tool 
(PHQ-9) into a clinical diabetes assessment framework. 
Furthermore, we identified culturally relevant 
psychosocial correlates, including family dynamics such 
as parent–child relationship problems and marital 
conflicts, which have not been explored in previous 
regional studies. We found that 17.8% of PDM patients in 
our unit reported moderate-or above severity of depressive 
symptoms, which is similar to figures quoted in the 
SEARCH for Diabetes in Youth Study in U.S.A. This 
indicates that diabetic children are prone to developing 
depressive symptoms worldwide. We also noticed that a 
larger proportion of patients reported moderate or above 
severity of depressive symptoms in 2021 and 2022 
compared to 2020. A possible postulation for this 
phenomenon could be attributed to the COVID pandemic, 
when being home-bound could lead to increased family 
conflicts, and a lack of physical activity could lead to 
overweight and subsequently worsen diabetic control. 

We identified several factors associated with 
depressive symptoms. Risk factors including number of 
hospital admissions related to poor diabetic control, family 
conflicts with poor parental marital relationship and 
parent-child relationship problems, and patients with 
known psychological and behavioural problems were 
consistent in both overall and subgroup analyses. Patients 
with higher BMI and the presence of diabetic-related 
complications were identified as a risk factor in the overall 
analysis but not in subgroups, while higher HbA1c value 
was identified as a risk factor in patients with T1DM but 
not type 2. Certain protective factors for depressive 

Table 2b Logistic regression model for depressive symptoms in all patients 
Variables OR (95% CI of OR) P-value
Known psychological behavioural problems  6.922 (1.688-28.380) 0.007
Parent-child relationship problems 15.067 (3.292-68.962) <0.001
OR: Odds Ratio; CI: Confidence interval.
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Table 3a Demographics and characteristics for patients with type 1 diabetes mellitus
  PHQ-9 score <10 (N=41) PHQ-9 score ≥10 (N=7)
  N (%) / Mean±SD / Median (IQR) N (%) / Mean±SD / Median (IQR) P-value
Gender   0.106
 Female 20 (48.8%) 6 (85.7%) 
 Male 21 (51.2%) 1 (14.3%) 
Age at diagnosis 8.05±3.99 8.02±4.19 0.986
Duration of diabetes (years) 10.03 (6.86-13.31) 11.72 (6.06-15.98) 0.715
Ethnicity   1.000
 Non-Chinese 6 (14.6%) 1 (14.3%) 
 Chinese 35 (85.4%) 6 (85.7%) 
Body mass index  22.01 (19.42-23.58) 23.22 (19.32-27.42) 0.405
Housing type   0.340
 Public housing 17 (41.5%) 5 (71.4%) 
 Home Ownership Scheme flat  1 (2.4%) 0 (0.0%)
 Private flat 23 (56.1%) 2 (28.6%) 
Comprehensive Social Security Assistance    0.562
 No 37 (90.2%) 6 (85.7%) 
 Yes 4 (9.8%) 1 (14.3%) 
HbA1c value  7.90 (7.15-8.65) 10.30 (8.70-10.40) *0.023
Use of Continuous Glucose Monitoring System (CGMS)   *0.034
 No 15 (36.6%) 6 (85.7%) 
 Yes 26 (63.4%) 1 (14.3%) 
Frequency of blood sugar monitoring (times per day)   *0.003
 None or < once per day 1 (2.4%) 3 (42.9%) 
 1 1 (2.4%) 0 (0.0%) 
 2 2 (4.9%) 1 (14.3%) 
 3 4 (9.8%) 2 (28.6%) 
 ≥4 7 (17.1%) 0 (0.0%) 
 On CGMS 26 (63.4%) 1 (14.3%) 
Treatment    0.480
 Multiple daily doses of insulin 38 (92.7%) 6 (85.7%) 
 Insulin pump 3 (7.3%) 1 (14.3%) 
Presence of diabetic-related complications   0.601
 No 34 (82.9%) 5 (71.4%) 
 Yes 7 (17.1%) 2 (28.6%) 
Complications   0.317
 No complications 34 (82.9%) 5 (71.4%) 
 Microalbuminuria 6 (14.6%) 1 (14.3%) 
 Retinopathy 1 (2.4%) 1 (14.3%) 
 Neuropathy 0 (0.0%) 0 (0.0%) 
Number of hospital admissions related to   1.00 (0.00-1.00) 3.00 (0.00-6.00) *0.044
 poor diabetic control
Parental marital relationship   0.148
 Normal 38 (92.7%) 5 (71.4%) 
 Divorced / Dispute 3 (7.3%) 2 (28.6%) 
Family history of psychiatric problems   1.000
 No 39 (95.1%) 7 (100.0%) 
 Yes 2 (4.9%) 0 (0.0%) 
Known psychological or behavioural problems   *0.033
 No 38 (92.7%) 4 (57.1%) 
 Yes 3 (7.3%) 3 (42.9%)
Parent-child relationship problems   *0.001
 No 40 (97.6%) 3 (42.9%)
 Yes 1 (2.4%) 4 (57.1%)
*p<0.05. Continuous variables were analysed by independent-samples t test or Mann-Whitney U test. Categorical variables were analysed by Pearson Chi-
square test or Fisher's Exact test.
PHQ-9: Patient Health Questionnaire-9; SD: Standard deviation; IQR: Interquartile range 
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symptoms were also identified in the overall and subgroup 
analysis for patients with type 1 DM but not type 2, 
including use of CGMS and more frequent blood sugar 
monitoring. 

We acknowledge that certain associations identified, 
such as elevated HbA1c, poor diabetic control, and greater 
number of hospital admissions, may act as confounders 
rather than independent risk factors. These factors may 
reflect the bidirectional relationship between depression 
and diabetes management: depressive symptoms can 
reduce treatment adherence, while poor glycaemic control 
and recurrent hospitalisations can exacerbate emotional 
distress. Similarly, poor family dynamics and parent–child 
conflicts likely represent overlapping psychosocial 
pathways affecting both mood and diabetic outcomes. We 
have clarified this interpretation in the discussion to avoid 
overemphasis on duplicative clinical implications.

In a study published by Hood from the Boston in 
Diabetes Care 200611 using the Children's Depression 
Inventory (CDI) questionnaire as a screening tool for 
depressive symptoms in 145 PDM patients and their 
parents, female gender, less frequent blood sugar 
monitoring, higher HbA1c values, higher diabetic-related 
parent and youth conflicts were found to be factors 
associated with depressive symptoms. In the SEARCH for 
diabetes Youth study published in 2006 involving 2672 
youths with diabetes,3 the Centre for Epidemiologic 
Studies Depression Scale was used for screening, and 
depressed mood was found to be more common in males 
with type 2 DM and in those with higher mean HbA1c and 
frequency of AED visits due to diabetes. In another study 
published by Janet Silverstein from Florida in Diabetes 
Care 2015 using CDI as screening questionnaire,12

depressive symptoms were identified in 13% of type 1 DM 
patients and 22% of type 2 DM patients, and were 
associated with lower family income and obesity in type 1 
DM patients. A. Picozzi published a study evaluating 
relationship between depression and glycaemic control in 
adolescent diabetics in 2019 by using the PHQ-9 
questionnaire,13 female patients, those with longer duration 
of diabetes, younger age at diagnosis and higher HbA1c 
were found more likely to develop depression. 

Comparing our study results with various similar 
studies, we can see conflicting results and high 
heterogeneity in factors associated with depressive 
symptoms in PDM patients. This can be due to variations 
in cultural background, ethnicities and healthcare systems 
in different countries. Despite the above, few factors 
associated with depressive symptoms quoted above are 
consistent with findings in our study, including higher 
HbA1c values, obesity, less frequent blood sugar 
monitoring, non-CGMS users, family conflicts and 
number of hospital admissions related to poor diabetic 
control. Female gender was found to have borderline 
statistical significance (p=0.08) in association with 
increased risk of depressive symptoms in our study.

Elevated HbA1c levels signify suboptimal glycaemic 
control, and the relationship between HbA1c and 
depression is bidirectional. On one hand, individuals 
experiencing depressive symptoms may exhibit reduced 
motivation for adhering to dietary and exercise 
regimens, resulting in suboptimal glycaemic control. On 
the other hand, if a patient contends with poor glycaemic 
control, they face an augmented risk of developing 
complications associated with hyperglycaemia, such as 
diabetic ketoacidosis. This heightened vulnerability to 
complications could contribute to an increased 
frequency of hospital admissions and disrupt the 
patient's normal lifestyle, consequently elevating the risk 
of developing depressive symptoms. Presence of long 
term diabetic-related complications is also identified as 
a factor associated with increased risk of depressive 
symptoms in the overall analysis of our study, which is 
supported by multiple studies suggesting that elevated 
HbA1c value directly corelates with the developing of 
microvascular complications.14-16

Obesity is also shown to be related to depression by 
sharing similar genetic component involved in both 
pathologies, including glucocorticoid, leptin and dopamine 
receptor genes.17 Pro-inflammatory cytokines produced 
from chronic stress would induce inflammation and 
accumulation of fatty tissue, while inflammatory cytokines 
produced from adipose tissue could induce synaptic 
changes and neurogenesis, in turn causing depression.18

Table 3b Logistic regression model for depressive symptoms in patients with type 1 diabetes mellitus
Variables OR (95% CI of OR) P-value
Known psychological behavioural problems  25.263 (1.784-357.819) 0.017
Parent-child relationship problems  114.424 (5.797-2258.661) 0.002
OR: Odds Ratio; CI: Confidence interval.
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Table 4a Demographics and characteristics for patients with type 2 diabetes mellitus 
  PHQ-9 score <10 (N=41) PHQ-9 score ≥10 (N=7)
  N (%) / Mean±SD / Median (IQR) N (%) / Mean±SD / Median (IQR) P-value
Gender   0.456
 Female 12 (38.7%) 5 (55.6%) 
 Male 19 (61.3%) 4 (44.4%) 
Age at diagnosis 14.64±1.80 14.46±2.42 0.807
Duration of diabetes (years) 4.12 (2.41-5.36) 3.98 (2.05-7.24) 0.833
Ethnicity    0.225
 Non-Chinese 0 (0.0%) 1 (11.1%) 
 Chinese 31 (100.0%) 8 (88.9%) 
Body mass index  30.43 (25.66-33.48) 32.75 (27.58-39.50) 0.201
Housing type   1.000
 Public housing 20 (64.5%) 6 (66.7%) 
 Home Ownership Scheme flat 3 (9.7%) 0 (0.0%) 
 Private flat 8 (25.8%) 3 (33.3%) 
Comprehensive Social Security Assistance   0.557
 No 27 (87.1%) 9 (100.0%) 
 Yes 4 (12.9%) 0 (0.0%) 
HbA1c value  6.30 (5.70-6.80) 6.60 (6.05-9.90) 0.144
Use of Continuous Glucose Monitoring System (CGMS)   1.000
 No 29 (93.5%) 9 (100.0%) 
 Yes 2 (6.5%) 0 (0.0%) 
Frequency of blood sugar monitoring (times per day)   0.578
 None or < once per day 10 (32.3%) 5 (55.6%)
 1 5 (16.1%) 0 (0.0%)
 2 9 (29.0%) 4 (44.4%)
 3 1 (3.2%) 0 (0.0%)
 ≥4 4 (12.9%) 0 (0.0%)
 Use of CGMS 2 (6.5%) 0 (0.0%) 
Treatment   0.235
 Lifestyle modification 4 (12.9%) 1 (11.1%) 
 Oral medications only 22 (71.0%) 4 (44.4%)
 Oral medications + once daily long-acting insulin 2 (6.5%) 1 (11.1%)
 Oral medications + multiple daily doses of insulin  3 (9.7%) 3 (33.3%)
Presence of diabetic-related complications   0.097
 No 24 (77.4%) 4 (44.4%)
 Yes 7 (22.6%) 5 (55.6%)
Complications   0.108
 No complications 24 (77.4%) 4 (44.4%)
 Microalbuminuria 6 (19.4%) 5 (55.6%)
 Retinopathy 1 (3.2%) 0 (0.0%)
 Neuropathy 0 (0.0%) 0 (0.0%)
Number of hospital admissions related to  0.00 (0.00-0.00) 1.00 (0.00-2.00) *0.001
  poor diabetic control
Parental marital relationship   *0.006
 Normal 30 (96.8%) 5 (55.6%) 
 Divorced / Dispute 1 (3.2%) 4 (44.4%) 
Family history of psychiatric problems   0.225
 No 31 (100.0%) 8 (88.9%) 
 Yes 0 (0.0%) 1 (11.1%) 
Known psychological or behavioural problems   *0.029
 No 26 (83.9%) 4 (44.4%) 
 Yes 5 (16.1%) 5 (55.6%) 
Parent-child relationship problems   *0.034
 No 28 (90.3%) 5 (55.6%) 
 Yes 3 (9.7%) 4 (44.4%)
*p<0.05. Continuous variables were analysed by independent-samples t test or Mann-Whitney U test. Categorical variables were analysed by Pearson Chi-
square test or Fisher's Exact test.
PHQ-9: Patient Health Questionnaire-9; SD: Standard deviation; IQR: Interquartile range 
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Environmental factors also play a role as children with 
obesity might be stigmatised or teased by peers due to their 
appearances, leading to depressive symptoms. Our study 
result supported the postulation that obesity patients with 
higher BMI are associated with more depressive symptoms 
thus creating negative impact on diabetic control be they 
type 1 or type 2. 

Family members play a crucial role in providing 
support and guidance to their children with diabetes. 
Concepts like carbohydrate counting, sick day rules and 
managing multiple daily injections are often too 
complicated for paediatric patients to handle alone. Family 
conflicts, be they marital conflicts or parent-child 
relationship problems, would induce additional stress to 
children hence lead to depressive symptoms. 

Use of CGMS and more frequent blood sugar 
monitoring are protective factors against depressive 
symptoms. Continuous monitoring of blood sugar levels 
allow patients to have an all-time overview of their sugar 
profiles and gain better understanding in the fluctuations of 
their sugar profiles, thereby preventing prolonged 
unrecognised hypoglycaemia or hyperglycaemia that could 
lead to discomfort and long term comorbidities. CGMS 
also reduces the need of frequent finger-pricking which 
could lead to pain in children. Frequent blood sugar 
monitoring, similarly, allows patients to have a better 
picture on their daily blood sugar levels, hence improving 
glycaemic control, reducing number of hospital 
admissions and complications in long run. 

One of the limitations in our study is the relatively small 
sample size and short duration of study period. There was 
found to be variations concerning factors associated with 
depressive symptoms in the overall and subgroup analyses. 
Screening for depressive symptoms was only implemented 
in our centre since the year 2020, and it is not yet a routine 
practice to screen for depressive symptoms in PDM 
patients in other hospitals in Hong Kong. Patient sample in 
our study was therefore limited to a single centre. A longer 
study duration and extending routine depression screening 
to all hospital units in Hong Kong would allow a more 
comprehensive data collection and analysis to better 

evaluate and understand depression in PDM patients. 
Other limitations included the majority of patients being 
Asians with lack of patients with other ethnicities, and a 
lack of assessment on the effect of depression treatment on 
glycaemic control. Also, with the study being conducted 
mainly during the COVID pandemic, more children, even 
those without diabetes, might report depressive symptoms 
related to the pandemic itself, thereby overestimating the 
prevalence of depressive symptoms in PDM patients. 
Extending the study to a period after the pandemic would 
help to provide more relevant data for evaluation.

Conclusion

Depressive symptoms are common in paediatric 
patients with diabetes mellitus. Psychological well-being 
in this group of patients is usually under-addressed by 
clinicians or healthcare providers. Our findings provide 
novel evidence in a local Hong Kong population and 
highlight the interrelationship between glycaemic control, 
family dynamics, and mental health. Complexity, 
knowledge requirements in disease management and its 
long term complications are often creating more distress 
and frustrations to both patients and their carers than 
expected. Unrecognised depression in PDM patients 
would worsen diabetic control and increase their risks for 
developing diabetic complications.

With this study, we aim to highlight and advocate the 
importance of regular mental health screening for all PDM 
patients. Using validated self-reported questionnaire as a 
screening tool is a cost-effective and reliable way to 
identify patients who are potentially at risk for depression. 
Timely referral, diagnosis and management of depression 
will lead to better disease control and quality of life in 
these patients. Improving coordination between diabetes 
and psychological services, including reducing referral 
delays, could further enhance treatment outcomes. In the 
future, extending mental health screening to carers of PDM 
patients might also be useful, as carer stress could also 
affect patient's diabetic control tremendously. 

Table 4b Logistic regression model for depressive symptoms in patients with type 2  diabetes mellitus 
Variables OR (95% CI of OR) P-value
Parental marital relationship problems 44.702 (2.744-728.173) 0.008
Number of acute hospital admissions related to poor diabetic control 7.285 (1.610-32.960) 0.010
OR: Odds Ratio; CI: Confidence interval.
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Introduction 

Meckel's diverticulum (MD) is a prevalent intestinal 
malformation observed in children, with an incidence rate 
ranging from 1% to 3% in the population.1 While a 
considerable proportion of individuals with MD may remain 
asymptomatic, others may encounter complications such 
as gastrointestinal bleeding, inflammation, perforation, 
intussusception, intestinal obstruction, and hernia.2,3 The 
clinical presentation of MD varies, making its diagnosis 
challenging. Nevertheless, in cases where patients exhibit 
clinical symptoms, surgical resection is the recommended 
treatment.4

The paediatric surgery community has widely 
embraced laparoscopic-assisted MD resection.5 The 
introduction of the Da Vinci robotic surgical system has 
significantly impacted the field of surgery. Robot-assisted 

Abstract Introduction: Meckel's diverticulum is a common gastrointestinal malformation in paediatrics, with 
limited literature on robotic surgical treatment in children. This study explores robotic surgery in 
Meckel's diverticulectomy. Methods: A study enrolled 84 children who underwent wedge resection for 
Meckel's diverticulum in our hospital over the past 6 years. It compared the clinical data, surgical details, 
and postoperative outcomes of traditional laparoscopic-assisted surgery and robot-assisted surgery. 
Results: Robot-assisted surgery showed advantages in blood loss and hospital stay duration (P<0.05). No 
significant differences were found in operative time, fasting time, or postoperative complications 
between the two types of surgery (P>0.05). Notably, robot-assisted surgery costs significantly more than 
laparoscopic-assisted surgery (P<0.05). Conclusions: Robot-assisted wedge resection for Meckel's 
diverticulum in children offers reduced bleeding, shorter hospital stays, and no additional complications. 
Nevertheless, its primary disadvantage is the high cost.

Key words Children; Da Vinci surgical robot; Laparoscopic-assisted surgery; Meckel's diverticulum; Robot-assisted 
surgery
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create a pneumoperitoneum at a pressure of 6-12 mmHg, 
based on the patient's age and weight. An 8 mm trocar was 
utilised to puncture the umbilical incision before the 
insertion of a Da Vinci endoscope. An 8 mm trocar 
puncture was employed as the primary operating aperture 
in the right upper abdomen and left lower abdomen, 
respectively. Instruments such as forceps and 
electrocoagulation hooks were used. The surgical 
procedure was designated as "lower abdominal surgery," 
with the umbilical incision connected to the No. 2 arm and 
the left lower abdominal and right upper abdominal 
incisions connected to the No. 1 and No. 3 robotic arms, 
respectively (Figure 1).

With the camera's assistance, each mechanical arm 
and surgical device was installed. The ileum was 
examined in a retrograde manner, starting from the 
ileocecal region. Following identifying the diseased 
intestinal segment (as illustrated in Figure 2A), a hook 
claw needle was inserted at the designated mapping 
point on the individual's body surface (MD) and firmly 
fixed in position. The diverticulum vessels were 
cauterised using electrocoagulation (Figure 2B), 
followed by removal of the diverticulum and a few 
intestinal tubes at the base by wedge resection (Figure 
2C). The diverticulum was placed in a retrieval bag and 
removed (Figure 2D). A 4-0 absorbable suture was 
utilised to continuously suture the entire intestinal tube 
(Figure 2E), with the serosal muscle layer wrapped 
around the anastomosis (Figure 2F). After verifying the 
absence of visible abdominal bleeding, retract the lens 
and proceed with abdominal closure.

Laparoscopic-assisted Surgery 
The patient was positioned in a supine manner, and 

5 mm incisions were performed above and below the 
umbilicus. Subsequently, pneumoperitoneum was 
achieved following the puncture of the pneumoperitoneum 
needle. The lens and forceps were introduced after 
inserting a 5 mm Trocar punctured at the two umbilical 
incisions. Starting at the ileocecal region, perform a 
retrograde search for the affected segment of the intestine. 
After identifying the MD, grasp it with forceps, enlarge the 
two umbilical incisions, combine them into a single 
incision, and extract the affected intestinal segment 
through the umbilical incision. Then, a wedge resection of 
the MD and suture of the intestinal tube will be performed. 
Patency, absence of leakage, and absence of bowel 
bleeding were assessed before it was returned to the 
abdominal cavity, and the abdomen was closed.

surgery (RAS) offers improved accuracy and stability 
compared to conventional laparoscopic-assisted surgery 
(LAS).6 However, there is limited documentation on robot-
assisted MD resection.

This study collected all patients diagnosed with MD 
after surgery at our hospital over the past 6 years, 
compared differences between RAS and LAS in paediatric 
MD wedge resection, and examined postoperative 
outcomes. It evaluated the clinical value of RAS in 
paediatric MD patients. This study is also anticipated to 
broaden the range of robotic surgery applications.

Methods

Clinical Data
A cohort of 84 patients who underwent MD wedge 

resection at our hospital was enrolled in the study between 
June 2017 and May 2023. Patients excluded from the study 
were those who underwent emergency surgery or resection 
as a result of incidentally discovering MD during surgery. 
At the same time, patients whose postoperative pathology 
did not support MD, patients with underlying diseases, and 
patients who did not undergo wedge resection were also 
excluded. The patients' clinical data, surgical specifics, and 
postoperative results were collected. The study received 
approval from the local Ethics Committee. Information 
regarding the Da Vinci RAS option was disseminated to all 
patients' families, who autonomously selected without 
adherence to any predetermined grouping criteria. All 
procedures were performed by consultant surgeons who 
were systematically trained and certified.

Data Processing
Continuous data were reported as median and standard 

deviation, whereas nominal variables were presented as 
frequencies and percentages. The data were subjected to 
statistical analysis utilising IBM SPSS software (version 
R27.0.1). Chi-square tests or Fisher's exact tests are 
utilised for nominal variables, whereas Student's t-tests or 
Mann-Whitney U tests are employed for continuous 
variables. A P-value lower than 0.05 typically suggests a 
statistically significant distinction.

Surgical Procedure
Da Vinci Robot-assisted Surgery

The patient was positioned in a supine manner, and an 
8 mm incision was performed at the central location of the 
umbilicus. A pneumoperitoneum needle was inserted to 
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Results

In our dataset, 32 patients (26 males and six females) 
underwent RAS. The mean age of the individuals in this 
study was 63.37 months, with an average weight of 20.66 
kg. The mean operation time was 81.25 minutes, with an 
average blood loss of 2.16 ml. The mean duration of 
postoperative fasting was 3.91 days, the average length of 
postoperative hospital stay was 7.03 days, and the average 
hospitalisation expenses amounted to $8760.

Among the patients in our study, 52 individuals (39 
males and 13 females) underwent LAS. The mean age of 
the individuals in this study was 75.13 months, with an 
average weight of 21.11 kg. The mean operation time was 
90.25 minutes, and the average blood loss was 4.69 ml. 
The mean duration of postoperative fasting was 3.92 days, 
the average length of postoperative hospital stay was 8.81 
days, and the mean hospitalisation expenses amounted to 
$2636.

In this study, none of the patients received blood 
transfusion therapy during their surgical procedures. 
Patients who underwent RAS had all surgical procedures 
conducted within the abdominal cavity. Conversely, 
patients who underwent LAS pull out the MD through a 
larger umbilical incision for wedge resection and intestinal 
anastomosis. In the RAS cohort, one patient developed a 
postoperative respiratory tract infection, while in the LAS 

Figure 1. The positioning of the puncture instrument for the 
robotic-assisted resection of Meckel's diverticulum using the 
Da Vinci Surgical System.

Figure 2. The procedure of Da Vinci Robot-assisted Meckel's diverticulum resection.
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group, one patient experienced residual abdominal infection 
after being discharged, which was effectively managed 
upon readmission for anti-infective treatment. Postoperative 
complications, such as elevated levels of abdominal fluid, 
increased infection markers, and the simultaneous presence 
of symptoms like abdominal pain and fever, are commonly 
classified as residual abdominal infections. The primary 
treatment strategy consists of anti-infective therapy, routine 
blood testing, abdominal ultrasound for ascites, and 
observation of abdominal symptoms in paediatric patients. 
Once the parameters return to normal and symptoms 
alleviate, the patient is deemed to have recovered. 
Additionally, another patient in the LAS group developed a 
postoperative incision infection.

Two surgeons performed the RAS procedures, while 
six performed the LAS procedures, including the two from 
the RAS group. No significant differences in surgical 
outcomes were observed among different surgeons within 
the same approach. Upon comparing preoperative clinical 
data between the two groups, no significant differences 
were found in gender distribution, age, or weight. Patients 
in the RAS group showed a notably higher prevalence of a 
history of blood in their stool. When examining surgical-
related data for the two patient groups, it was noted that 
individuals in the RAS group had lower blood loss and a 
shorter postoperative hospital stay (P<0.05). However, 
there was no significant difference in the rate of gastric 
mucosa detection or in fasting time after surgery, whereas 
patients undergoing RAS had notably higher 
hospitalisation costs (P<0.05) (Table 1).

Discussion

MD is a prevalent anomaly in the gastrointestinal tract. 
Our collected data indicates a higher prevalence of male 
patients, with a ratio of 3-5 times that of female patients.7,8

Haematochezia, characterised by significant rectal bleeding, 
is the primary symptom that drives patients with MD to seek 
medical assistance.9,10 In our study cohort, the RAS group 
exhibited a notably higher frequency of bloody stools. This 
observation suggests that parents may be more inclined to 
select RAS as a treatment option when confronted with 
severe manifestations of the disease, possibly due to 
heightened concerns regarding disease severity.

The preoperative diagnosis of a complete MD can be 
challenging. Due to the relatively high cost associated with 
RAS, a standard laparoscopy and grasp forceps are 
typically utilised through a minimally invasive umbilical 
incision to investigate the bowel. RAS is only conducted 
upon the identification of MD. In cases where MD is not 
detected, RAS is discontinued, and the umbilical incision 
is enlarged. Subsequently, the intestinal tube is extracted 
from the incision to examine an endogenic diverticulum.

MD is generally associated with the gastrointestinal 
tract. It has the same wall structure as the intestinal tube11

and often contains ectopic gastric mucosa, which is the 
primary cause of gastrointestinal bleeding in patients.12 We 
typically opt for wedge resection for MD with a distinct 
basal structure. Wedge resection can minimise intestinal 
damage and the extent of intestinal anastomosis, thereby 
lowering the risk of postoperative intestinal fistula or 

Table 1 Comparison of clinical data between Robot-assisted surgery (RAS) and laparoscopic-assisted surgery (LAS) patients 
Group RAS mean ± SD or N (%) LAS mean ± SD or N (%) P-value
Male 26 (81.25) 39 (75) 0.506
Age (month) 63.37±44.46 75.13±44.27 0.241
Weight (kg) 20.66±13.07 21.11±10.91 0.864
Haematochezia 31 (96.88) 36 (69.23) 0.002
Surgical duration (minute) 81.25±23.31 90.25±32.25 0.143
Intraoperative bleeding volume (mL) 2.16±1.32 4.69±3.64 <0.001
Ectopic Gastric Mucosa 31 (96.88) 47 (90.38) 0.4
Postoperative fasting time (day) 3.91±0.73 3.92±0.76 0.921
Postoperative hospitalisation time (day) 7.03±1.28 8.81±2.43 <0.001
Postoperative complications 1 (3.22) 2 (3.85) 1
Hospitalisation expenses (dollar) 8760±771 2636±1328 <0.001
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adhesions. For individuals with MDs with unclear basal 
structure or structural disorder due to infection, simple 
wedge resection may leave residual MD tissue, especially 
the residual ectopic gastric mucosa, leading to incomplete 
symptom relief. In such cases, the diseased bowel 
containing MD is usually excised and anastomosed.4,5

Compared with traditional laparoscopic surgery, the Da 
Vinci robot offers greater stability and accuracy, and its 
primary lens provides a 3D field of view and higher 
resolution, which supports delicate intra-abdominal 
operations.13 On the other hand, in paediatric surgery, the 
narrow abdominal space often poses challenges for 
laparoscopic surgery, and the Da Vinci robot's operating 
device can bend and deflect at the head end, which also 
provides excellent convenience for paediatric surgery 
operators.14,15

In our study, most RAS chose wedge resection, while 
LAS patients did not have a high wedge resection rate. 
We believe the reason may be that RAS is performed 
in the abdominal cavity, while LAS is performed 
extracorporeally, and different surgical methods affect the 
surgeon's choice of resection method. If we directly 
compared the patient data from these two groups, it could 
introduce significant bias into the results. Therefore, we 
selected wedge resection cases from both groups for our 
study. We followed up with all patients three months after 
discharge, and no complications were found except for one 
LAS patient who was hospitalised for a second time due to 
residual abdominal infection. It has been reported that 
wedge resection is a safe choice for all types of MD except 
for patients with intestinal complications;7 our study's high 
wedge resection rate for RAS may also support this view. 
Compared with complete intraperitoneal surgery, 
extracorporeal bowel resection and anastomosis could 
increase the risk of intestinal adhesions and incisional 
infection.16

However, Da Vinci's RAS also has its drawbacks. 
Firstly, Da Vinci RAS has a high surgical cost. Beyond the 
substantial expense of the robotic system itself, there are 
high costs for specialised consumables. For instance, the 
additional cost of consumables for a single MD wedge 
resection – such as limited-use instruments and robotic arm 
sterile sleeves – can alone exceed 2,000 dollars. In this 
study, the average hospitalisation cost for patients in the 
RAS group reached 8,760 dollars, while that of the LAS 
group was only 2,636 dollars. Moreover, medical 
insurance does not cover most of the costs associated with 
Da Vinci robot procedures. Our hospital has many 
sponsorship funds for treating congenital malformations, 

allowing patients to waive most of their uninsured 
expenses. Still, we are not sure if this applies equally to 
other hospitals. Secondly, the Da Vinci RAS has higher 
requirements for the robotic arm's placement and spacing 
than the LAS. A small operating space can significantly 
increase the difficulty of the operation.

Moreover, the Da Vinci surgical robot's operating 
devices are 5 mm and 8 mm, lacking the 3 mm devices of 
traditional laparoscopy. The operating device is too large 
for small-weight children (<5 kg), making the surgery 
difficult.17 We attempted a Da Vinci RAS on a 1.6 kg 
patient, but despite using flexible robotic arms, the surgery 
remained complicated. In traditional LAS, the operator 
directly holds the forceps and is more sensitive to force 
feedback. However, the operator of the Da Vinci robot 
cannot receive force feedback from the forceps during 
remote control via the operating table. Therefore, 
excessive clamping force can cause tissue damage, 
particularly during intestinal surgery in newborns. Finally, 
the installation and disassembly of the Da Vinci robot 
surgical device are more complex than traditional LAS and 
are constrained by the Da Vinci robot's arm structure. 
Operations such as abdominal irrigation, extraction, and 
suspension often require additional auxiliary devices.

With the continued expansion of the RAS application 
range, we believe its use cost will continue to decline. 
Moreover, RAS is a future-oriented technology, and its 
application will enable remote surgery and AI-operated 
surgery.18,19 We should actively expand the scope of 
application for this technology and further explore the 
potential of applying robots to new diseases or surgical 
procedures.

This study is a single-centre retrospective study with a 
small sample size and fewer surgical operators. The 
duration of Da Vinci RAS at our centre is short, and there 
may be deviations in the conclusions. It is necessary to 
conduct prospective, multicenter, larger-scale, and more 
extensive period studies.

Conclusion

The Da Vinci Robot-assisted MD wedge resection in 
children is safe and feasible. It can reduce intraoperative 
blood loss and postoperative hospitalisation time for 
patients, without increasing the incidence of postoperative 
complications. However, it has a higher hospitalisation 
cost, which needs to be made known to patients and their 
families.
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Abstract Objective: Drooling is a common problem in children with neurological problem, leading to physical and 
psychological complications. The aim of this study is to share our experience on managing this group of 
children and evaluate the effectiveness of a Sialorrhoea Improvement Program. Method: Retrospective 
review of children attending the Drooling Clinic of Caritas Medial Centre in Hong Kong from May 2015 
to October 2023. Under the Sialorrhoea Improvement Program, children were managed jointly by 
paediatric neurologists and occupational therapists. They received treatment including occupational 
therapy, transdermal scopolamine and/or botulinum toxin injection. For anterior drooling group, severity 
was measured by Drooling Severity (DS), Drooling Frequency (DF), Visual Analogue Scale (VAS), 10-
minute drooling quotient (DQ10), and the number of bibs per day. For posterior drooling group, severity 
was measured by the number of chest infection over 6 months. Baseline and post-treatment outcome 
scores were compared. Results: 23 children with 28 treatment episodes were included. Among 17 
episodes in anterior drooling; DS improved from 3.7 (baseline) to 2.5 (post-6 months, p<0.005). DF 
improved from 3.2 (baseline) to 2.1 (post-6 months, p<0.005). DQ10 improved from 30.0% (baseline) to 
7.2% (post-6 months, p<0.005). VAS improved from 6.2 (baseline) to 3.5 (post-6 months, p<0.005). 
Number of bibs per day improved from 5.5 (baseline) to 3.1 (post-6 months, p<0.005). Subgroup analysis 
demonstrated improvement of DS, DF, DQ10, VAS, number of bibs per day in both transdermal 
scopolamine and botulinum toxin injection. Among 11 treatment episodes in posterior drooling, the mean 
number of chest infection over 6 months diminished from 3.5 to 1.5 post botulinum toxin injection 
(p=0.007). Regarding safety profile, side effects with allergy and transient tiredness were reported in 
transdermal scopolamine group. None experienced side effect with botulinum injection. Conclusion:
Sialorrhoea improvement program with occupational therapy, transdermal scopoline and botulinum toxin 
injection, provided a sustained improvement in children with anterior drooling problem. Side effects 
were more common with transdermal scopolamine. Botulinum toxin A injection is effective to decrease 
posterior drooling and reduce frequency of chest infection from aspiration.

Key words Botulinum injection; Drooling; Scopolamine; Sialorrhoea
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Exclusion criteria to the anterior drooling program 
were children aged more than 18 years old, children lack of 
family support resulting in poor treatment compliance, 
children with history of surgical treatment to reduce 
drooling, children with marked deterioration in 
neurological function.

Intervention 
Under the Sialorrhoea Improvement Program, children 

were managed jointly by paediatric neurologists and 
paediatric occupational therapists as day-patients.

A comprehensive medical assessment, social 
evaluation, motor and oromotor assessment were 
conducted in all children. Medical condition was reviewed, 
which included the underlying medical diagnosis, disease 
comorbidity, current drug use, feeding and neurological 
functions. Social evaluation included intrinsic motivation 
and self-management. Motor and oromotor assessment 
looked into children's head control, positioning, mouth 
closure, lip seal and swallowing. The probable mechanism 
of drooling was formulated and the drooling complications 
were identified. Goal and options of treatment were 
discussed with caregivers. 

Under the program, all subjects received occupational 
therapy. The therapy targeted on (1) postural control 
training, (2) oromotor training and (3) behavioural therapy. 
Postural control training aimed to achieve good posture 
with proper trunk and head control. Oromotor training 
aimed to provide a general sensory stimulation with the use 
of tools and techniques like brushing, stroking and 
vibration. Hyposensitive could increase sensory awareness 
and improve oral perception and self-awareness. Oromotor 
therapy helped in normalising the muscle tone of lip, 
cheeks and tongue, and develop good lip, tongue and jaw 
control. Children were taught to slurp-swallow on demand, 
stay dry and improve swallowing frequency. Behavioural 
therapy was provided if patient had too little swallowing or 
wiping. Intervention strategies included instruction with 
prompting, positive and negative social reinforcement, as 
well as self-management procedure. These promoted 
frequent swallowing and wiping in children. Apart from 
out-patient training, home program was conducted to focus 
on oromotor training and stimulation. Home training was 
carried out by caregivers for five to 10 minutes twice a day, 
five days per week. 

Further stepping up to pharmacological treatment 
would be offered if patients had suboptimal improvement 
with first line occupational therapy. The decision was 
made based on multidisciplinary clinical assessment 

Introduction 

Drooling is defined as unintentional loss of saliva from 
the mouth. It is a normal physiological phenomenon in 
infants below 18 months. However, it is considered 
pathological after four years of age.1 It can be classified 
into anterior drooling, where saliva spills from the lip 
of the mouth,2 or posterior drooling, where saliva 
spills over the tongue into the faucial isthmus of the 
pharynx.3 It occurs as a result of neuromuscular and 
sensory dysfunction, hypersalivation or maxillofacial 
abnormality.4

The overall prevalence of significant chronic drooling 
in childhood is 0.6%, it increases to 58% for children with 
severe neurological condition such as cerebral palsy.2 The 
prevalence of anterior drooling and posterior drooling in 
children with cerebral palsy is about 40% and 10-15% 
respectively.3 Severe drooling can lead to physical and 
psychological complications, including skin irritation, 
dehydration, recurrent aspiration pneumonia, social 
embarrassment and psychological stress on the child and 
caregivers.2-5

Management of drooling requires a multidisciplinary 
team approach.6 Treatment options include behavioural 
and oromotor training, pharmacological interventions and 
surgical management. In this study, we aim to share our 
experience in managing children with drooling problem in 
Caritas Medical Centre of Hong Kong. We would like to 
evaluate the effectiveness of the Sialorrhoea Improvement 
Program in this paediatric rehabilitation centre. 

Method

This is a retrospective analysis conducted in the Caritas 
Medical Centre in Hong Kong. Paediatric patients with 
drooling problem were managed in the Drooling Clinic. 

Anterior Drooling:
Subjects

Children seen in the Anterior Drooling Clinic of the 
Caritas Medical Centre between April 2016 to October 
2023 were recruited in the study.

Inclusion criteria to the anterior drooling program were 
children aged less than 18 years old with underlying 
neurological deficits, children suffered from anterior 
drooling, children with drooling leading to disability and 
complications, children with supportive family to 
participate in serial assessments and therapies.
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incorporating assessment scores, including Drooling 
Severity Scores (DS), Drooling Frequency (DF), and Visual 
Analogue Scale (VAS), 10-minute Drooling Quotient 
(DQ10), and the number of bibs per day, alongside 
caregiver treatment preferences. Occupational therapy 
remained consistent before and after initiation of second 
line pharmacological treatment. Drug options included 
transdermal scopolamine and intraglandular botulinum 
toxin A injection. Transdermal scopolamine was an anti-
cholinergic medication applied as a patch behind the ear. 
On the other hand, intraglandular botulinum toxin A 
injection was a more invasive intervention. Informed 
consents were obtained prior to injections. Toxin was 
injected with a special designed 25-Gauge needle to the 
parotid gland (1/3 total dose) and submandibular gland (2/3 
total dose) under ultrasound guidance. One to two sites for 
each gland were targeted. The total injection dose of 
botulinum A toxin was 2-4 unit/kg. Treatment choice was 
individualised and based on discussion with caregivers. 
Option for botulinum toxin A might be offered to patients 
who could not comply with regular patch application every 
48 to 72 hours, and those who could not tolerate side effects 
such as skin allergy, dry mouth, drowsiness or confusion. 
Scopolamine is contraindicated in glaucoma. 

Outcome Assessment 
Anterior drooling severity was measured by subjective 

and objective scores. Subjective scores included DS, DF, 
and VAS. Objective scores included DQ10, and the 
number of bibs per day. Assessment was performed at 
baseline, 1-month post treatment, 3-month post treatment 
and 6-month post treatment. Subjective scores were rated 
by the same caregivers at different timepoints. Objective 
scores were rated by designated occupational therapists.

Drooling Severity and Drooling Frequency
Drooling Severity and Drooling Frequency are 

questionnaire based assessment, where caregivers are 
asked to rate severity and frequency. Drooling Severity 
scores from 1-5, while Drooling Frequency scores from 
1-4.7,8

The severity of drooling is categorised into five levels. 
A score of 1 indicates that the individual is dry and never 
drools. A score of 2 represents mild drooling, where only 
the lips become wet. A score of 3 reflects moderate 
drooling, with wetness on both the lips and chin. A score of 
4 describes severe drooling, where saliva extends to the 
point that clothing becomes damp. A score of 5 signifies 
profuse drooling, causing wetness on clothing, hands, 

trays, and surrounding objects.
Drooling frequency is graded on a four-point scale. A 

score of 1 means the person never drools, 2 indicates 
occasional drooling, 3 reflects frequent drooling, and 4 
signifies constant drooling.

Visual Analogue Scale
Visual Analogue Scale rates the drooling severity on a 

10-point visual scale. Caregivers are asked to score the 
extend on a 10 cm-line. A higher score indicates greater 
severity.9

10-minute Drooling Quotient
10-minute Drooling Quotient is a semiquantitative, 

direct observational method. It quantifies the number of 
drooling episodes occurred. DQ is defined as the 
percentage of observed drooling occasions out of 40 (the 
number of 15s interval in 10 minutes). Two measurements 
are included and the score is averaged.7

Number of Bibs per Day
It is the number of bibs changed per day due to 

drooling.10

Posterior Drooling:
Subjects

Children aged 1-18 years with severe to profound grade 
neurological deficits with recurrent aspiration pneumonia 
who were long-term residents at the Developmental 
Disabilities Unit of Caritas Medical Centre between May 
2015 to October 2023.

Intervention
Botulinum toxin A was injected with a special designed 

25-Gauge needle to the parotid gland (1/3 total dose) and 
submandibular gland (2/3 total dose) under ultrasound 
guidance. One to 2 sites for each gland were targeted. The 
total injection dose of botulinum A toxin was 2-4 unit/kg. 

Outcome Assessment
Subjective and objective assessment scores could not 

be applied in posterior drooling. Instead, posterior drooling 
severity was indirectly estimated by the number of the 
chest infections over a censored period of six months. 
Chest infections were identified based on documented 
physician diagnosis, supported by clinical presentation of 
fever, cough, sputum production, tachypnoea, and 
investigation showing pneumonic changes on Chest 
X-ray. Assessment was performed at baseline six months 
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before treatment, and six months post-treatment. Data 
were extracted from the in-patient documentation and 
electronic patient records.

Statistical Analysis 

Statistical analysis was performed using the Statistical 
Package for the Social Sciences (SPSS) version 26. 

For anterior drooling, outcome scores at baseline, 
1-month post-treatment, 3-month post-treatment and 
6-month post-treatment within the same intervention group 
were analysed by Friedman's test, which is the non-
parametric alternative to the one-way ANOVA with 
repeated measures. Subgroup comparison was analysed by 
Mann-Whitney U test. 

For posterior drooling, baseline and post-treatment 
chest infection episodes were analysed by Wilcoxon 
Signed Rank test. 

Statistical significance was defined as two-tailed 
probability <0.05. 

Results

Twenty-seven children were identified from the 
Sialorrhoea Improvement Program of Caritas Medical 
Centre from May 2015 to October 2023. They were 
referred from the Developmental Disability Units (DDU) 
and Ventilator Assisted Care Unit (VAC) of the Caritas 
Medical Centre, other paediatric units or special schools. 
The total treatment episodes with occupational therapy, 
transdermal scopolamine or botulinum toxin injection 
were 36. Eight treatment episodes were excluded. Among 
the eight episodes, six had incomplete data. Patients 
discontinued from treatment with transdermal scopolamine 
because of adverse side effects in the remaining two 
episodes. A total of 23 children with 28 treatment episodes 
were included for analysis of treatment outcome. There 
was 16 children with 17 treatment episodes in anterior 
drooling group; seven children with 11 treatment episodes 
in posterior drooling group.

Table 1a shows the demographic data of the anterior 
drooling group. Mean age of children was 10.5 years 
(range 1-17 years). Male to female ratio was 1:1. 64% of 
children suffered from cerebral palsy. 70% had moderate to 
severe mental retardation. Epilepsy was observed in 41% 
of children. Half of the children were non-ambulatory, 
while four required gastrostomy feeding. In addition to 

occupational therapy, there were seven treatment episodes 
of transdermal scopolamine, five treatment episodes of 
botulinum toxin injection. The results demonstrated an 
overall sustained improvement of drooling over six months 
with Sialorrhoea Improvement Program (Table 2). DS 
decreased from 3.7 (baseline) to 2.5 (post-6 months, 
p<0.005). DF decreased from 3.2 (baseline) to 2.1 (post-6 
months, p<0.005). DQ10 decreased from 30.0% (baseline) 
to 7.2% (post-6 months, p<0.005). VAS decreased from 6.2 
(baseline) to 3.5 (post-6 months, p<0.005). Number of bibs 
decreased from 5.5 (baseline) to 3.1 (post-6 months, 
p<0.005). Similarly, both transdermal scopolamine and 
botulinum toxin injection demonstrated a sustained 
improvement of drooling over 6 months in the subgroup 
analysis, with a statistical significant reduction of DS, DF, 
DQ10, VAS, number of bibs from baseline (Table 3). When 
comparing transdermal scopolamine and botulinum toxin 
injection, no significant difference in the outcome scores 
were observed. Mean difference of DS between six months 
post treatment and baseline was -1.5 in transdermal 
scopolamine subgroup vs -1.5 in botulinum subgroup 
(p=0.64). Mean difference of DF between 6 months post 
treatment and baseline was -1.3 in transdermal 
scopolamine subgroup vs -1.8 in botulinum subgroup 
(p=0.63). Mean difference of DQ10 between 6 months post 
treatment and baseline was -22.8 in transdermal 
scopolamine subgroup vs -36.0 in botulinum subgroup 
(p=0.20). Mean difference of VAS between six months 
post treatment and baseline was -3.0 in transdermal 
scopolamine subgroup vs -2.7 in botulinum subgroup 
(p=1.00). Mean difference of number of bibs between 6 
months post treatment and baseline was -2.6 in transdermal 
scopolamine subgroup vs -2.4 in botulinum subgroup 
(p=0.53). For safety profile, three children experienced 
allergic reaction with local itchiness and redness around 
patch, one child had transient increased tiredness. No 
adverse effect was reported in the botulinum toxin 
injection group.

Table 1b shows the demographic data of the posterior 
drooling group. Mean age of children was six years (range 
1-11 years). Male to female ratio was 1:1.3. Majority had 
cerebral palsy, mental retardation and epilepsy. All of them 
were non-ambulatory with gastrostomy feeding. All 
patients received botulinum toxin injection. The mean 
number of chest infection over 6 months diminished from 
3.5 before treatment to 1.5 post-treatment (p=0.007) 
(Figure 1). Two children received repeated botulinum 
injections in consecutive years as drooling worsen after six 
months. No adverse side effects were reported.
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Table 1a Demographics of patients with anterior drooling 
Treatment Sex Age (yr) Diagnosis Feeding Degree of Intervention Botulinum Side
episode     disability  toxin injection effect
       site and dose 
1 M 10 CP,   Oral Non-ambulatory Occupational �� �
   moderate MR   therapy
2 M 4 Maxillofacial problem  Oral  Ambulatory Occupational  �� �
   (underbite teeth)   therapy
3 M 1 CP, severe MR PEG  Non-ambulatory Occupational �� �
      therapy
4 F 6 Angelman syndrome,  Oral  Ambulatory Occupational �� �
   severe MR, epilepsy   therapy
5 F 12 CP, severe MR,   Oral  Non-ambulatory Occupational �� �
   epilepsy   therapy
6 M 13 Dyskinesia, mild MR Oral  Ambulatory Occupational � Allergy: 
      therapy,  itchiness and
      Transdermal  redness around
      scopolamine  patch
7 F 13 CP, mild MR  Oral  Ambulatory Occupational therapy,  �
      Transdermal scopolamine
8 M 17 CP, mild MR Oral  Ambulatory  Occupational therapy,  �
      Transdermal scopolamine
9 F 12 Suspected mitochondrial PEG Non-ambulatory  Occupational therapy,  �
   disease severe MR,    Transdermal scopolamine
   epilepsy
10* M 16 CP, severe MR Oral Ambulatory Occupational therapy, � Allergy: redness
      Transdermal scopolamine   around patch
11 M 16 CP, moderate MR, Oral  Ambulatory  Occupational therapy,  � Tiredness
   epilepsy   Transdermal scopolamine
12 F 6 Severe MR PEG Non-ambulatory  Occupational therapy, � Allergy: redness
      Transdermal scopolamine  around patch
13 M 12 CP, severe MR, Oral  Non-ambulatory  Occupational therapy, R parotid,  �
   epilepsy   Botulinum toxin   L submandibular
      injection gland 
       2 unit/kg
14* M 15 CP, severe MR Oral  Ambulatory  Occupational therapy, R parotid,  �
      Botulinum toxin  L submandibular
      injection  gland 
       1.3 unit/kg
15 F 10 Hemiparesis,   Oral Ambulatory  Occupational therapy, L parotid,  �
   moderate MR,    Botulinum toxin R submandibular
   epilepsy   injection gland 
       1.5 unit/kg
16 F 12 CP, mild MR Oral  Non-ambulatory  Occupational therapy,  Bilateral parotid �
      Botulinum toxin  and submandibular
      injection   gland 
       3 unit/kg 
17 F 4 CP, severe MR, PEG Non-ambulatory  Occupational Bilateral parotid and �
   epilepsy   therapy, Botulinum   submandibular gland
      toxin injection 4.4 unit/kg
*10 and 14  were same patient 
CP: cerebral palsy; MR: mental retardation; PEG: percutaneous gastrostomy
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Table 1b Demographics of patients with posterior drooling 
Treatment    Sex  Age (yr)  Diagnosis  Feeding Degree of Botulinum toxin Side
episode     disability injection site and dose effect
1 M 4 CP, severe MR, epilepsy   PEG Non-ambulatory R parotid, L submandibular  �
      gland 
      2.9 unit/kg 
2 F 6 CP, severe MR, epilepsy  PEG Non-ambulatory R parotid, L submandibular �
      gland 
      1.9 unit/kg
3 F 8 CP, severe MR, epilepsy  PEG Non-ambulatory Bilateral parotid and  �
      submandibular gland 
      3.6 unit/kg
4* F 2 CP, severe MR, epilepsy  PEG Non-ambulatory Bilateral parotid and �
      submandibular gland 
      4.8 unit/kg 
5* F 3 CP, severe MR, epilepsy PEG Non-ambulatory Bilateral parotid and �
      submandibular gland 
      4 unit/kg
6* F 4 CP, severe MR, epilepsy PEG Non-ambulatory Bilateral parotid and �
      submandibular gland 
      4.4 unit/kg
7* F 5 CP, severe MR, epilepsy PEG Non-ambulatory Bilateral parotid and �
      submandibular gland 
      5 unit/kg
8 M 9 CP, severe MR, epilepsy  PEG Non-ambulatory Bilateral parotid and �
      submandibular gland 
      3.5 unit/kg
9 F 1 CP, severe MR, epilepsy PEG Non-ambulatory Bilateral parotid and �
      submandibular gland 
      3.6 unit/kg 
10# M 10 Suspected mitochondrial   PEG  Non-ambulatory Bilateral parotid and  �
   disease, severe MR, epilepsy   submandibular gland 
      4.1 unit/kg 
11# M 11 Suspected mitochondrial  PEG Non-ambulatory Bilateral parotid and �
   disease, severe MR, epilepsy   submandibular  gland  
      3.3 unit/kg
*4, 5, 6, 7 were same patient; #10, 11 were same patient
CP: cerebral palsy; MR: mental retardation; PEG: percutaneous gastrostomy

Table 2 Anterior drooling; change in Drooling parameter over 6 months in Sialorrhoea Improvement Program (n=17) 
Parameter                             Baseline                1-month                     3-month                  6-month   p value
 Mean SD Mean SD  Mean SD  Mean SD 
DS  3.7 0.90 3.2 1.08 2.6 0.87 2.5 0.94 <0.005

DF 3.2 0.98 2.4 0.63 2.3 0.60 2.1 0.75 <0.005

DQ10 30.0% 25.56% 18.5% 22.69%  8.9% 9.17%  7.2% 14.83% <0.005

VAS 6.2 2.03 4.9 1.93 4.1 2.38 3.5 2.40 <0.005

No of bibs 5.5 4.24 3.5 3.27 3.3 3.32 3.1 3.11 <0.005
DS: Drooling Severity Scores; DF: Drooling Frequency; DQ10: 10-minute Drooling Quotient; VAS: Visual Analogue Scale; SD: standard deviation
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skin rash.15 In our centre, we offered transdermal 
scopolamine. Two children experienced significant side 
effect warranted treatment cessation after two months. One 
child experienced allergy while the other child had 
emotional disturbance and poor appetite. They were 
excluded for outcome analysis. Three other children as 
well reported allergy with itchiness and redness around 
patch. In one case, allergy was transient which was 
subsided later. In another case, instead of applying behind 
the ear, scopolamine was placed on the forehead without 
allergy. In the last case, drug was stopped after 6 months 
due to persistent allergic reaction. Apart from allergy, one 
child reported increased transient tiredness. In the current 
series, side effect of transdermal scopolamine was 
common, accounting for 57% of cases. Although 
scopolamine was found to improve drooling severity, its 
effectiveness may be offset by the adverse side effects. 

When fasting, up to 70% of saliva is produced by the 
submandibular gland, 20-25% by parotid gland, 10% by 
sublingual gland. During meal, saliva is mostly produced 
by parotid glands. Botulinum A toxin is a product of 
Clostridium Botulinum. It works by blocking the 
neuroglandular junction leading to reduction in saliva 
production. It is effective in 90% of children with the 
effects lasting for six weeks to six months.1,2 Faria et al 
demonstrated improvement in respiratory infection with 
shortened hospital stay and antibiotic use in neurologically 
impaired children.16 For safety profile, major side effects of 
botulinum toxin injection are dysphagia, thickened 
secretion, carotid artery and facial nerve damage.1,17 Hung 
et al concluded that botulinum injection was a safe, 
reversible and effective treatment for patient with cerebral 
palsy for more than 3 months with few side effects.1

Similarly, our study demonstrated that botulinum injection 
provided a sustained improvement over 6 months, without 
any side effect reported. Currently, there is no standard 
guideline for the target gland injection and botulinum 
dosage.1 Earlier in our program, contralateral parotid and 
submandibular gland were targeted. This can keep 50% of 
saliva during fasting and postprandial state, potentially 
reducing the side effect of xerostomia. After 2018, 
botulinum toxin was targeted on bilateral parotid and 
submandibular glands instead. In view of majority of 
saliva originating from the submandibular glands, 2/3 of 
total dose was given accordingly in our practice. Total 
botulinum injection dose was 2-4 unit/kg as suggested by 
recent studies.1,18 Further large scale study is needed to 
evaluate the optimal injection method and drug dose. 

Comparing transdermal scopolamine and botulinum 

Discussion

Drooling is a common problem in children with neuro-
disabilities, which can result in physical complications and 
psychological impacts.2,8 Objective and subjective scales 
have been developed to measure anterior drooling severity. 
Objectively, drooling can be quantified by the 
Sochaniwsky's technique where saliva is collected in a 
cup-like device held against the chin of a person with staps 
attaching on the head bonnet. However, result can be 
inaccurate because of leakage.11 Another method to 
quantity of saliva is measuring by radioisotopes. Yet, it is 
invasive.12 In our study, 10-minute Drooling Quotients and 
number of bibs were used for assessment, which are easier 
and less invasive methods.7,10 Subjectively, the Drooling 
Severity, Drooling Frequency and Visual Analogue Scale 
were validated scoring methods. In contrary, evaluation of 
posterior drooling severity is potentially more difficult as 
signs and symptoms can be non-specific and silent. Silent 
aspiration is presented in 71-97% of children with cerebral 
palsy. Radionuclide salivagram, video fluoroscopic 
swallow studies to document aspiration are not commonly 
used in view of its invasive nature.3,13

The management of drooling is tailored to each 
individual with a stepwise approach. Generally, 
conservative management is considered as the first line 
treatment. However, majority of patients requires second 
line treatment with anti-cholinergic medication. Botulinum 
toxin injection and surgical approach are alternative 
choices.2 In our study, out of 16 children with anterior 
drooling, 11 required second line treatment. The reason for 
suboptimal improvement with first line occupational 
therapy may be accounted by the intellectual disability 
with poor motivation of patients, leading to ineffective 
training or poor compliance. In Hong Kong, studies 
conducted by To et al and Yam et al revealed that Oromotor 
Habilitation Program and oromotor training can 
significantly reduce drooling severity in children.1,14

However, local evidence on pharmacological intervention 
are still lacking. Our study provides further evidence that 
both transdermal scopolamine and botulinum toxin 
injection are effective in severe cases refractory to 
occupational therapy alone, and the improvement is 
sustained to at least 6 months post-treatment. 

Anti-cholinergic medication works by blocking the 
parasympathetic innervation of the salivary gland, 
reducing the production of saliva. Side effects of the drug 
include dry mouth, urinary retention, constipation, urinary 
tract infection, drowsiness, irritability, facial flushing and 
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Table 3a Anterior drooling; change in Drooling parameter over 6 months in the Botulinum A toxin sub-group (n=5) 
Parameter                         Baseline                     1-month                        3-month                       6-month   p value
 Mean SD Mean SD  Mean SD  Mean SD 
DS  4.2 0.44 3.6 0.54 3.2 1.09 2.8 1.10 0.027
DF 3.6 0.89 2.4 0.54 2.2 0.45 1.8 0.45  0.014
DQ10 43.0% 17.17% 29.5% 21.38% 12.5% 7.28% 7.0% 9.58% 0.011
VAS 6.4 1.24 5.3 1.08 3.8 2.70 3.1 1.72 0.039
No of bibs 7.0 3.32 5.0 4.00 5.4 3.51 4.6 2.70 0.037
DS: Drooling Severity Scores; DF: Drooling Frequency; DQ10: 10-minute Drooling Quotient; VAS: Visual Analogue Scale; SD: standard deviation

Table 3b Anterior drooling; change in Drooling parameter over 6 months in the transdermal scopolamine sub-group (n=7) 
Parameter                       Baseline                   1-month                   3-month                 6-month   p value
 Mean SD Mean SD  Mean SD  Mean SD 
DS  3.4 1.27 2.5 1.13 2.2 0.75 2.1 0.90 0.012
DF 3.1 1.21 2.1 0.69 2.3 0.76 1.9 0.69 0.015
DQ10 24.6% 27.21% 17.1% 25.99% 6.4% 7.34% 1.8% 3.76% 0.047
VAS 6.0 2.07 4.5 2.54 4.1 2.33 3 2.21 0.009
No of bibs 3.4 3.36 2.1 3.13 1.6 2.15 0.9 1.21 0.007
DS: Drooling Severity Scores; DF: Drooling Frequency; DQ10: 10-minute Drooling Quotient; VAS: Visual Analogue Scale; SD: standard deviation

Figure 1. Posterior drooling: Number of chest infection over 6 months. Pre and post treatment analysis. Mean number of chest infection 
over 6 months diminished from 3.5 to 1.5 post injection (p=0.007).



Managing Sialorrhea in Children94

injection, Hung et al revealed there is no significant 
difference in their effectiveness. However, transdermal 
scopolamine results in more severe side effects.1 Similarly, 
our results revealed that both treatments offer a sustained 
effectiveness, yet side effect was only observed in 
scopolamine group. We propose that botulinum toxin 
injection may be a better option for children who 
developed adverse effect to scopolamine. However, 
repeated botulinum injections may be necessary as the 
effect will wean off naturally. Besides, its effectiveness 
may be diminished in the subsequent injections.19

Therefore, throughout discussion with caregivers is 
necessary for the treatment choice.

In our study, Table 2 presents the outcomes of all 
anterior drooling cases within the Sialorrhoea 
Improvement Program, irrespective of treatment modality. 
In Tables 3a and 3b, patients who received Botulinum A 
toxin injections or transdermal scopolamine had 
previously undergone occupational therapy without 
adequate response. Importantly, the occupational therapy 
regimen remained consistent before and after initiation of 
second-line pharmacological treatment, which minimised 
the likelihood that the subsequent improvements were 
attributable solely to occupational therapy. While it is 
difficult to isolate the individual therapeutic effects of 
occupational therapy and pharmacological treatments, the 
subgroups analysed specifically included patients with 
suboptimal initial responses to occupational therapy alone. 
From a pharmacokinetic perspective, the effect of 
Botulinum A toxin tends to tail off after 3 months, while 
there were no dose adjustments for the transdermal 
scopolamine patch during the study period. Therefore, we 
may infer that pharmacological treatment may have 
primarily contributed to the early improvements observed 
from baseline to 3 months post-treatment in these initial 
suboptimal responders, while occupational therapy play an 
important role in sustaining improvements from 3 to 6 
months. 

One of the limitations of our study is the small sample 
size. Secondly, the study design was non-blinded. Besides, 
some of the clinical information and details were lacking 
due to incomplete documentation in the Clinical 
Management System. Therefore, a further large scale, 
randomised controlled study is recommended to evaluate 
the effectiveness of different intervention of drooling. 

Conclusion

This study shows that a Sialorrhoea Improvement 
Program with occupational therapy, transdermal 
scopolamine and botulinum toxin injection is effectiveness 
in managing children with drooling. It offers a sustained 
effectiveness over 6 months. 
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Introduction

Factor X (FX) deficiency has a prevalence of 1 in 
1,000,000 worldwide, and FX plays a crucial role in the 
coagulation cascade. The first sign of FX deficiency is a 
prolonged prothrombin time (PT) and activated partial 
thromboplastin time (APTT), which correct with a 50:50 
mixing test. Chromogenic and immunologic assays are 
used to measure FX: C levels. Reduced FX: C activity 
correlates with bleeding severity. Several classifications 
exist for FX activity and bleeding severity. The European 

Network of Rare Bleeding Disorders defined cut-off FX 
activity levels as 56, 40, 25, and 10 IU/dL for grades 1, 2, 
and 3 bleeding. Another classification states that FX 
activity levels >40, 10-40, and <10 IU/dL indicate clinical 
features: asymptomatic, minor triggered bleeding, or high 
risk of bleeding, respectively.1

Congenital FX deficiency is an autosomal recessive 
disorder with variable clinical severity, with inheritance 
patterns ranging from heterozygous to homozygous. 
Genetic mutations occur in the glutamic acid domain on 
exon two and at the catalytic site of F10 on exons 7 and 8. 
Missense mutations have been identified in certain patients 
or families. Severe cases of the disease result from 
homozygous or compound heterozygous mutations.2

Treatment indications include acute bleeding episodes, 
preparation for surgery, and prophylaxis against severe and 
recurrent bleeding. Therapeutic options include fresh-
frozen plasma, cryoprecipitate, prothrombin complex 
concentrates, FIX/X, or FX replacement.3,4 In this case 

Abstract Purpose: To describe the clinical, laboratory, genetic, and familial features of a child with mild factor X 
deficiency and associated multisystem findings. Methods: A 6-year-old boy with daily epistaxis 
underwent coagulation testing, family evaluation, pedigree analysis, and exome sequencing. Findings:
Prothrombin time was prolonged, activated partial thromboplastin time was normal, and factor X activity 
was 20.3%. The father and sister also had prolonged prothrombin time, supporting familial inheritance. 
Exome sequencing identified a novel heterozygous F10 variant, F10 (NM_000504.4):c.785G>A, 
p.(Gly262Asp), classified as likely pathogenic. Additional variants were detected in DMGDH, TRPA1, 
and TNFRSF13B, correlating with fish-like odor with muscle fatigue and familial episodic pain. No 
immunological work-up, including serum immunoglobulin measurements, was available in this report; 
therefore, the TNFRSF13B finding was interpreted cautiously and was not considered diagnostic of 
CVID or another primary immunodeficiency. Pedigree analysis showed recurrent bleeding and episodic 
pain on the paternal side. Conclusions: This case expands the molecular spectrum of F10-related disease 
and supports exome-based evaluation in families with bleeding and multisystem phenotypes when 
routine coagulation studies and family history suggest a broader inherited disorder in affected relatives.

Key words Dimethylglycine dehydrogenase; Exome sequencing; Factor X deficiency; Familial episodic pain syndrome; 
TRPA1
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genetic finding of potential relevance only, and no 
diagnosis of CVID or another primary immunodeficiency 
was made. Episodic pain syndrome was common in the 
patient's father's family, including an uncle, his sister, an 
aunt, a grandfather, and three of the aunt's children (Figure 
2). However, an immune deficiency has not yet been 
diagnosed in the family. Family segregation analyses of the 
mutations are currently in progress.

Discussion

Factor X deficiency is a rare bleeding disorder. The 
severity of symptoms varies depending on different genetic 
mutations, mostly located in the glutamic domain of exon 
2.1 Gokcebay et al reported an infant homozygous for an 
FX gene mutation in exon 2 (Gly51Arg) and an FX serum 
level of 0.03 U/ml. This infant experienced umbilical cord 
bleeding and a cephalic hematoma and was treated with 
fresh frozen plasma and activated prothrombin complex 
concentrate (aPCC). PT (INR) was only elevated.5 Nagaya 
et al identified four heterozygous mutations [p.Gly154Arg, 
p.Val236Met, p.Gly263Val, and p.Arg387Cys] and a 
compound heterozygous F10 gene mutation (p.Gly406Ser 
and p.Val424Phe).6 Another case report showed that a 
heterozygous nonsense mutation in the F10 gene caused 
prolonged vaginal bleeding after polypectomy.7

In neonates, FX levels below 10% may cause severe 
bleeding such as CNS bleeding, gastrointestinal bleeding, 
hematomas, and hemarthroses. Additionally, a severe 
deficiency can lead to epistaxis and menorrhagia. The EN-
RBD study results showed a target level range of 10% to 
20%, up to 40%, to prevent bleeding. In addition to fresh-
frozen plasma, APCC, FIX/FX, and FX concentrates are 
available for the treatment of FX deficiency. Treatment 
doses and schedules differ depending on surgery 
preparation, prophylaxis, or bleeding episodes. 
Tranexamic acid is preferred for menorrhagia, nosebleeds, 
and in preoperative and surgical settings to reduce 
excessive fibrinolysis.8

report, we describe a rare cause of epistaxis, novel 
mutations in the F10 and DMDGH genes, and the patient's 
family, with clinical features compatible with TRPA1-
related familial episodic pain syndrome.

Case Report

A 6-year-old boy, born in Turkey, with no known 
chronic medical conditions, was admitted to the paediatric 
haematology-oncology clinic due to epistaxis lasting about 
10 minutes and occurring daily. There is no consanguinity 
in the family. His family history revealed prolonged 
bleeding episodes in his father, uncle, aunt, and his uncle's 
sister. The patient denied mucosal bleeding, spontaneous 
bruising, or prolonged bleeding after dental procedures. 
Physical exam showed a weight of 22 kg (50-75th 
percentile), a height of 127 cm (>95th percentile), and 
normal systemic findings. Additionally, he had a prolonged 
PT (21.1 seconds) with a normal aPTT. His family also 
showed prolonged PT in his father (16.9 seconds) and 
sister (13.7 seconds). Factor and coagulation levels, along 
with their normal ranges for age, are listed in Table 1. The 
exome study performed in the clinic identified the NM_
000504.4:c.785 G>A p.Gly262Asp heterozygous mutation 
in the F10 gene, which is a nonsynonymous SNV effect 
causing factor X deficiency. This mutation is a new change 
not listed in Clinvar, with a DANN score of 0.988. Based 
on the ACMG guidelines (PP3, PM2, PP2), this mutation 
is classified as pathogenic (Figure 1).

The clinic exome study identified additional mutations 
(Table 2) associated with the patient's clinical features. For 
instance, the patient showed a fishy odor and muscle fatigue 
caused by dimethylglycine dehydrogenase deficiency. The 
patient also experienced episodic pain, including upper-
body pain triggered by cold, physical stress, and fasting. 
Frequent fevers were reported clinically; however, no 
immunological investigations, including serum IgG, IgA, or 
IgM levels, had been performed at the time of this report. 
Therefore, the TNFRSF13B variant was recorded as a 

Table 1 PT (prothrombin time), aPTT (activated partial thromboplastin time), and factor levels of the patient and his family 
Severity of depressive symptoms (PHQ-9 score) Patient Father Mother Sister (7 years old)
PT (s) 21.1 (10.1-12.1) 16.9 (11-14) 13 (11-14) 13.7 (10-12.1)
APTT (s) 32.6 (26-36) 27.8 (27-40) 28.7 (27-40) 26.8 (26-36)
Factor VII (%) 75.3 (65-180) 97.7 (61-127) 97.7 (65-180) 69.4 (61-127)
Factor X (%) 20.3 (88-94) 65.9 (70-150) 78.5 (70-150) 69.5 (88-94)
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Figure 1. Next-generation sequencing shows: (A) NM_000504.4:c.785 G>A p.Gly262Asp in Factor X gene; 
(B) TRPA1 (Transient receptor potential cation channel subfamily A) gene mutation; (C) TNFRSF13B (Tumour 
necrosis factor receptor superfamily member 13; 604907) gene mutation; (D) DMGDH (Dimethylglycine 
dehydrogenase) gene mutation.
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Figure 2. (A) Pedigree for Factor X deficiency. (B) Pedigree for episodic pain syndrome.

Table 2 Genetic mutations in the index case 
Gen Nucleotide   Zygosis dbSNP Effect Variant  Disease
 protein    classification (Dominance,
 change     OMIM#)
F10 NM_000504.4:c.785 G>A het � Nonsynonymo � Factor X Deficiency
 p.Gly262Asp   us-SNV   (AR; 227600)
DMGDH NM_000504.4:c.785 G>A het rs13904 4238 Stop gain Pathogenic/V Dimethylglisin
 p.Gly262Asp    US/Likely benign  dehydrogenase
      deficiency (AR; 605850)
TRPA1 NM_007332.3:c.2564 A>G het rs39812 3010 Nonsynonymo  Pathogenic Familial episodic pain
 p.Asn855Ser   us-SNV  syndrome (AD; 615040)
TNFRSF13B  NM_012452.3:c.198C>A het rs14471 8007 Stop gain Pathogenic Tumour Necrosis Factor
  p.Cys66Ter      Receptor superfamily
      member 13B;604907
AR: autosoomal recessive; AD: autosomal dominant; dbSNP: Single Nucleotide Polymorphism Database



Novel F10/DMGDH Variants in a Child100

Our study identified a mild FX deficiency linked to a 
nucleotide change NM_000504.4:c.785 G>A p.Gly262Asp
and a new mutation associated with FX deficiency. 
Recurrent episodes of epistaxis were treated with a nasal 
tampon. We plan to use tranexamic acid for uncontrolled 
nasal bleeding. During trauma and surgery, treatment 
options include fresh-frozen plasma and plasma-derived 
concentrates.9

Familial episodic pain syndrome type 1 (FEPS1) has 
been linked to TRPA1 variants. In our patient, episodic 
upper-body pain was triggered by cold, physical stress, and 
fasting, and a similar pain pattern was present in multiple 
paternal relatives. These findings are clinically compatible 
with TRPA1-related FEPS1 syndrome. The pain is 
localised in the upper body, similar to that in his family.10

Dimethylglycine dehydrogenase deficiency, also 
known as fish-odor syndrome, is generally considered 
benign and is associated with mild muscle involvement.11

We report a novel variant consistent with the clinical 
presentation: a heterozygous stop-gain in NM_
013391.3:c.972 G>A p.Trp324 mutation, classified as 
pathogenic/VUS/likely benign.

Conclusion

This case describes a child with mild factor X 
deficiency due to a novel F10 variant, additional DMGDH
and TRPA1 variants, and a family history suggestive of a 
broader multisystem inherited phenotype. The 
TNFRSF13B finding should be interpreted cautiously, as 
no immunological evaluation was available and no 
diagnosis of CVID or another primary immunodeficiency 
was established in this report.
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Introduction

Saccular cysts of the larynx in newborn infants are of 
significant concern because they can lead to airway 
compromise and respiratory complications. They account 
for about 1.5% of congenital disorders of the larynx.1

These cysts arise from the saccule, a small structure within 
the larynx that typically functions as a reservoir for 
lubricating secretions.2 It results from developmental 
failure to maintain patency of the orifice between the 
saccule and the ventricle.3 Obstruction of the saccule 

causes secretions to accumulate, resulting in a cystic 
formation that can compromise the airway. This causes 
symptoms such as stridor, dyspnoea, or acute respiratory 
distress at birth.1,2,4

Case Presentation

A term male infant was born at 38 weeks via 
emergency Caesarean section for fetal distress. He was 
born with a poor APGAR score, weighing 2.57 kg, and had 
to be intubated due to bradycardia and desaturation despite 
administration of positive-pressure ventilation and was 
transferred to the neonatal intensive care unit (NICU) for 
ventilation support. The intubation was difficult, as a mass 
was seen pushing the epiglottis and obstructing the vocal 
cord. Intubation was successful only after two attempts, 
using a 3.5-mm sized endotracheal tube (ETT). 

The patient was referred to the Paediatric 
Otorhinolaryngology service for further management. He 
was subsequently planned for direct laryngoscopy, 
bronchoscopy and marsupialisation of the cyst under 
general anaesthesia. Intraoperatively, a large round mass 
was seen at the left false cord, extending posteriorly to the 
aryepiglottic fold and arytenoid, and medially, covering the 
ETT and left vocal cord (Figure 1). The mass was cystic 
with a smooth surface and prominent vessels over the 

Abstract Saccular cysts are extremely rare, but they can pose a significant risk to the airway of a newborn. We 
describe a case of saccular cyst in a term infant born via emergency Caesarean section for fetal distress, 
who immediately presented with respiratory difficulties. Multiple provisional diagnoses were made 
before the definite diagnosis of saccular cyst was confirmed using direct laryngoscopy and surgically 
treated with marsupialisation. Postoperatively, the infant's condition steadily improved, and was 
discharged home well. This case highlights the importance of quick recognition and timely intervention 
in newborns with airway obstruction.

Key words Airway obstruction;  Endoscopic marsupialisation;  Larynx;  Saccular cyst 
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The symptoms depend on their size and location. A 
huge cyst may present at birth with severe airway 
obstruction, as seen in our patient. In the worst-case 
scenario, the patient may require an immediate 
tracheostomy if the airway cannot be secured. In our case, 
the large rounded cyst significantly narrowed the lumen of 
the larynx and glottis, pushing the ETT to the contralateral 
side. On the other hand, smaller cysts may be 
asymptomatic or have milder symptoms like inspiratory 
stridor, dysphonia and feeding difficulties.6,7 The 
likelihood that a saccular cyst would develop into cancer is 
between five and 30 percent.8 However, malignant 
transformation in congenital saccular cysts is rare, and the 
reported literature relates to older patients and smoking.9

The diagnosis of a saccular cyst is best made via direct 
laryngoscopy.1 The characteristic finding is a smooth, 
mucus-filled mass protruding into the airway, with no 
communication to the laryngeal lumen. Unlike 
laryngoceles, which are air-filled mass that do 
communicate with the laryngeal lumen.3 The diagnosis and 
treatment are best performed during the same setting. By 
using a rigid telescope, direct visualisation of the 
pharyngolarynx can easily identify the pathology. 
Magnetic resonance imaging (MRI) and contrast-enhanced 
computed tomography (CECT) scans can also help to 
confirm the diagnosis by determining the contents, 
location, and extent of the cysts.2 In a lateral plain 
radiograph, saccular cysts may appear as a faint 
hypodensity at the level of the glottis. In a CECT scan, the 
cyst appears as a well-defined mass with an enhancing 
lesion, while in an MRI, it appears as a well-defined mass 
with fluid signal intensity on T2.8,10

Surgical intervention is crucial in preventing severe 
airway compromise and can be performed by endoscopic 
or external approaches depending on the size and location 
of the cyst.2,4,8 Currently an endoscopic approach with a 
carbon dioxide (CO2) laser is thought to be the preferred 
method of treatment, in view of its ability to provide 
precise ablation and haemostasis through its control of 
tissue penetration depth. This can avoid rupture of the cyst 
wall that can potentially lead to recurrence.1,2,8 The 
minimally invasive approach of this procedure allows for 
patients' rapid recovery. Joo et al. published a single-
institution experience in managing seven patients with 
anterior-type saccular cysts with CO2 laser without 
recurrence. This study also suggests that this type of 
treatment is only best for cysts equal to or less than 3 cm.2

As the CO2 laser is not available at our centre, we opted 
for endoscopic marsupialisation, which is also widely 

surface of the cyst. Upon marsupialisation, there was thick 
mucinous clear secretion, supporting the diagnosis of 
saccular cyst. The cyst wall was sent for histopathology 
examination, and the result returned as a benign laryngeal 
cyst.

He was extubated after five days and subsequently able 
to wean off oxygen supplementation on postoperative day 
10. He was able to tolerate oral feeding and was discharged 
home on postoperative day 17. He was followed up one 
month after the operation and subsequently at a three-
monthly interval. During the latest follow-up after one year 
and three months, he remained well with no episodes of 
respiratory distress or cyanosis. He was also able to 
tolerate feeding well with good weight gain. The repeated 
flexible scope was unremarkable. 

Discussion

Saccular cysts are rare congenital lesions of the larynx, 
representing a small but significant cause of upper airway 
obstruction in infants as compared with other congenital 
airway lesions such as laryngomalacia, vocal cord 
paralysis and subglottic stenosis. However, the lesion can 
also exist concomitantly with other laryngeal conditions 
such as laryngomalacia.5 Although the saccular cysts are 
benign, their position in the laryngeal framework may 
compromise respiration and general development. 
Sometimes, fatal complications may arise from a 
misdiagnosis or a treatment delay. In our case, the infant 
presented with acute respiratory distress and inaudible 
crying, which precluded a definite diagnosis at the point of 
presentation. At the time of presentation, it was essential to 
establish an airway as quickly as possible.

Figure 1. Direct laryngoscopy view showing the saccular cyst 
before (A) and after (B) marsupialisation.
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accepted as the first-line treatment for saccular cysts.3,6,7

Prowse and Knight published a case series of 10 patients 
with ductal and saccular cysts and found that single-stage 
endoscopic marsupialisation was an effective intervention 
of treatment with minimal risk of recurrence.7 This 
technique allows for adequate drainage of the cyst while 
preserving normal laryngeal structures. The use of cold 
instruments in marsupialisation minimises thermal damage 
to the delicate surrounding tissues, reducing the risk of 
postoperative scarring or airway stenosis. Our goal was to 
minimise tissue handling and anaesthesia time in order to 
reduce post-operative surgical site oedema. In our case, the 
infant tolerated the procedure well and experienced no 
postoperative complications.

The treatment of saccular cysts remains controversial 
and a subject of debate, as some paediatric 
otorhinolaryngologists believe that cysts treated 
endoscopically are more prone to recur, and as such, close 
continuous follow-up is mandatory.1,7 Recurrence is the 
most frequent complication of treatment, accounting for 
24%, and is more often observed in older studies, where 
most of them are treated conservatively.1 Several case 
series report recurrences within three months after 
treatment; thus, it has been proposed that patients have 
endoscopic surveillance after one month of surgery, 
followed by three monthly surveillances in the first year of 
follow-up, and every six months for subsequent years.1

This case highlights the critical role of the paediatric 
otorhinolaryngologist in managing congenital airway 
anomalies. With early surgical management, the prognosis 
for saccular cysts is excellent, as seen in this case, where 
the patient remained asymptomatic at one year and three 
months follow-up. 

Conclusion

Even though saccular cysts are rare, they are a critical 
and significant aspect of paediatric airway management. 
This case highlights not only the importance of 
establishing an airway but also the use of diagnostic 
laryngoscopy and bronchoscopy to determine an early 
diagnosis. Management strategies continue to evolve with 
technical advancements and refinements, with a recent 
trend towards minimally invasive endoscopic techniques. 
Although saccular cysts have good prognoses, long-term 
monitoring is important to detect potential recurrence. 

Further research is necessary to establish more definitive 
guidelines and improve clinical outcomes.
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Genetic Landscape of Paediatric 
Channelopathy and Cardiomyopathy in 
Hong Kong
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Introduction: Cardiac channelopathy and 
cardiomyopathy are important causes of sudden cardiac 
death. Genetic background in Asian paediatric population 
is scarcely reported. We aim to report the genetic 
underpinnings of these patients in the single paediatric 
tertiary cardiac centre in Hong Kong.

Methods: All patients with the diagnosis of cardiac 
channelopathy or cardiomyopathy, who had genetic testing 
performed in our centre from 2007 to 2022, were included 
in this cohort study. The phenotype classification, 
methodology of genetic testing and results were reviewed. 
Genetic yields were assessed.

Results: A total of 167 probands were identified. 
Ninety-seven probands were found to carry at least one 
pathogenic or likely pathogenic (P/LP) variants (58.1%), 
while 34 probands (20.4%) were found to have variants of 
uncertain clinical significance (VUS) only. P/LP variants 
were identified in 60 channelopathy (65.2%) and 37 
cardiomyopathy (49.3%) patients. The yield of P/LP 
variants was the highest among catecholaminergic 
polymorphic ventricular tachycardia (83.3%), and lowest 
for Brugada syndrome (BrS) (40%) probands. Probands 
with arrhythmogenic cardiomyopathy, BrS and dilated 
cardiomyopathy had the highest rate of VUS, up to 66.7%. 
Clinical features of selected probands with significant 
mortality or morbidity were described in correlation with 
the variant details. The yield of subsequent cascade genetic 
screening of first-degree relatives was 27.3%.

Conclusion: The genetic landscape of paediatric 
cardiac channelopathy and cardiomyopathy in the single 
tertiary paediatric cardiology centre in Hong Kong was 
described. It facilitated the genotype-guided management 
and identification of affected family members for sudden 
cardiac death prevention.

Nasal Extracellular Vesicle Proteomics 
Uncovers Promising Biomarkers for Atopic 
Asthma Diagnosis in School-Age Children
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Background: Wheezing affects many preschool 
children; most episodes are transient, but ~25% progress to 
persistent asthma. Diagnosing asthma in children <6 years 
is challenging, with 25-35% lacking clear evidence, 
leading to over- and under-diagnosis. Stage-specific 
biomarkers are needed to predict asthma progression. 
Extracellular vesicles (EVs; 30-200 nm) from nasal fluid 
are promising for early detection, outperforming free 
proteins. Paediatric EV profiles in atopic asthma remain 
underexplored. This proof-of-concept study examines 
school-age children with confirmed diagnoses.

Methods: We recruited 8 atopic asthmatic, 8 non-
atopic non-asthmatic, and 4 atopic non-asthmatic children 
(6-12 years). Nasal EVs were isolated by size-exclusion 
chromatography and ultrafiltration. Proteomics used LC-
MS (nanoElute UHPLC-timsTOF Pro 2, DIA mode). 
Biomarkers were identified by [og₂ fold change] >1, 
adjusted p<0.05, or high ROC AUC. Logistic regression 
built an optimal model. PPI, GSEA, Pearson correlation, 
and ANOVA ensured biological specificity.

Findings:* EV Protein D improved asthma alignment 
beyond symptoms/family history (likelihood ratio test). 
Proteins A-C combined yielded AUC =0.938. Protein E 
correlated with FEV1% across groups. Proteins B and E 
differed significantly between SABA users and non-users 
in asthmatics.

Conclusions:* Nasal EV proteins A-D robustly reflect 
current asthma status and are promising for progression 
prediction.

Future Plans: Streamline EV isolation procedures; 
validate in a larger cohort (n=50) using 
electrochemiluminescence; compare machine learning 
models for diagnostic reliability.

*Protein names concealed due to pending patent application.
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Accuracy of the Oxygen Desaturation 
Burden Index in Diagnosing Childhood 
Obstructive Sleep Apnoea: A Proof-Of-
Concept Study

NTK YUEN, CT AU, M YANG, KCC CHAN, AM LI

The Chinese University of Hong Kong, Hong Kong SAR, China

Background: The oxygen desaturation burden index 
(OBI) recently emerged as a novel severity marker of 
childhood obstructive sleep apnoea (OSA). Its advantages 
over traditional diagnostic or severity metrics, such as the 
obstructive apnoea-hypopnoea index (OAHI), lie in its 
simplicity, low cost, minimal manpower requirements, 
child-friendliness and automated scoring. However, to 
date, no studies have evaluated the accuracy of OBI in 
diagnosing OSA.

Purpose: To determine the accuracy of OBI in 
diagnosing childhood OSA, and the correlation between 
OBI and OAHI.

Methods: Non-obese children aged 5-11 years who fall 
into any of the following groups were identified from our 
existing polysomnography (PSG) database: Non-snoring 
controls with OAHI <1/hour, mild OSA (OAHI 1-5/hour), 
and moderate-to-severe OSA (OAHI ≥5/hour). Subjects 
from the three groups were age- and gender-matched in a 
1:1:1 ratio. The oximetry channel was extracted from their 
PSG recordings. An automated algorithm was developed to 
compute the OBI, defined as the total area 
(depth×duration) of desaturations of ≥3% below baseline, 
divided by the total recording time.

Findings: One hundred twenty-six subjects were 
included in the analysis. Diagnoses of OSA (OAHI ≥1/
hour) and moderate-to-severe OSA (OAHI ≥5/hour) using 
OBI yielded an area under the receiver operating 
characteristic curve of 0.788 and 0.949, respectively. The 
optimal OBI cut-off for predicting moderate-to-severe 
OSA was 2.94% min/hour, and the corresponding positive 
and negative likelihood ratios were 22.7 and 0.198, 
respectively. The Pearson correlation coefficient between 
OBI and OAHI was 0.708 (p<0.001).

Conclusions: This proof-of-concept study suggests 
that OBI has a good diagnostic performance for moderate-
to-severe OSA and correlates with OAHI.

Prevalence of Sleep-Disordered Breathing 
and Actigraphy Findings in Paediatrics on 
Dialysis: A Pilot Study
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Introduction: Sleep-disordered breathing (SDB) 
encompasses obstructive sleep apnoea (OSA) and central 
sleep apnoea (CSA), which are common in adults with 
chronic kidney disease (CKD). However, data remains 
limited in the paediatric population.

Purpose: To evaluate the prevalence of SDB, sleep 
qualities, and sleep-wake patterns in paediatric dialysis 
patients.

Methods: We performed a pilot observational study at 
the Hong Kong Children's Hospital from May to December 
2025. Children and young people aged between 3-23 years 
old were recruited. They wore an actigraph for 14 days 
continuously and completed a sleep diary. Unattended 
polysomnography (PSG) was performed before dialysis. 
SDB diagnosis was assessed based on the American 
Academy of Sleep Medicine age-specific guidelines.

Findings: 15 paediatric patients receiving dialysis 
(median age = 11 years [IQR:7.5-18.5]) completed PSG 
study. SDB was diagnosed in 13 (86.7%) subjects, 
primarily OSA (86.7%). Prevalence of mild, moderate, and 
severe OSA were 26.7%, 13.3%, and 46.7%, respectively. 
Two patients (13.3%) had comorbid CSA and OSA. 
Actigraphy data from 9 participants showed impaired sleep 
qualities with short total sleep time (348.7 minutes [315.1-
393.2]), poor sleep efficiency (56.3% [55.7-63.5]), and 
prolonged sleep onset latency (57.8 minutes [48.6-75.1]). 
Nonparametric circadian rhythm analysis revealed low 
inter-daily stability (0.44 [0.34-0.56]), relative amplitude 
(0.73 [0.51-0.87]), and high intra-daily variability (0.93 
[0.75-1.17]).

Conclusion: OSA is a highly prevalent comorbidity 
among children on chronic dialysis, accompanied by poor 
sleep quality and disrupted rest-activity rhythm.
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A Review of Outcome and Associated 
Factors for Respiratory Syncytial Virus 
Lower Respiratory Tract Infection in a Public 
Tertiary Paediatric Unit in Hong Kong 
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Background: Respiratory syncytial virus (RSV) 
infection is a major cause of lower respiratory tract 
infection (LRTI) in paediatric population. Understanding 
the risk factor of severe RSV infection is important to 
guide the priority of RSV prophylaxis due to its scarce 
availability. 

Purpose: The study aimed to review the demographics 
and the outcome predictors in paediatric admissions for 
RSV LRTI in patients aged under 2 years old. 

Methods: A single-centre retrospective study was 
conducted at Queen Elizabeth Hospital in Hong Kong. 
Patients aged under 2 years old, born at gestational age 
greater than or equal to 29 weeks, being admitted from 
January 1, 2020 to December 31, 2023 with diagnosis of 
RSV infection were included. They were classified into 
term and preterm infant groups. The proportion of lower 
respiratory tract infection and disease severity were 
compared. Risk factors for lower respiratory tract infection 
and pulmonary outcome were investigated. 

Findings: Around half of all subjects were suffering 
from LRTI secondary to RSV infection. No significant 
differences in the proportion of LRTI and disease severity 
were noted between the preterm and term group. Higher 
respiratory rate (OR 1.10, p value <0.001) and higher C-
reactive protein level (OR 1.02, p value 0.04) on admission 
were associated with higher risk of LRTI, while the 
presence of fever on initial presentation (OR 2.97, p value 
0.007) and the need of oxygen at Emergency Department 
(OR 13.4, p value 0.002) were associated with higher risk 
of requiring ventilatory support during hospitalisation. 

Conclusions: The high incidence of LRTI reflected the 
heavy disease burden of RSV infection in paediatric 
population. The disease outcomes of both preterm and 
term infants did not show significant difference. Future 
prospective multicenter study can be beneficial to identify 
risk factors for stratification of priority in receiving RSV 
prophylaxis, which is scarce and expensive.

Correlations Between Selected 
Photogrammetric Parameters and the 
Obstructive Apnoea-Hypopnea Index (OAHI) 
in Chinese Prepubertal Children with 
Obstructive Sleep Apnoea (OSA)

NTK YUEN, M YANG, WHM LEUNG, T CHEN, YYH CHOW,
CT AU, KCC CHAN, AM LI

The Chinese University of Hong Kong, Hong Kong SAR, China

Study Objective: This study aimed to evaluate 
correlations between selected photogrammetric parameters 
and the obstructive apnoea-hypopnea index (OAHI) in 
Chinese prepubertal children with obstructive sleep apnoea 
(OSA).

Methods: A cohort of children aged 6-11 years 
underwent overnight polysomnography (PSG) to 
determine OAHI and standardised 2D facial 
photogrammetry. Subjects were classified by OAHI into 
three groups: Non-OSA (OAHI <1 event/h), Mild OSA 
(OAHI 1-<5 events/h) and Moderate-to-severe (MS) OSA 
(OAHI ≥5 events/h). Fifteen photogrammetric variables 
(angles, linear measurements, and ratios) were analysed. 
Pearson correlation coefficients were calculated between 
log-transformed OAHI and photogrammetric variables.

Results: The analysis encompassed 124 children 
(mean age: 8.7±1.7 years; 83 males). There were 51 non-
OSA, 40 mild OSA and 33 moderate-to-severe OSA 
subjects. Log-transformed OAHI exhibited a notable 
inverse association with the anterior mandibular height to 
whole face height ratio (sto-gn/n-gn; r=-0.411, p<0.001), 
alongside positive associations with the maxillary-
mandibular relationship angle (sn-n-sl; r=0.229, p=0.010), 
cervicomental angle (np-cer-me; r=0.208, p=0.033), and 
mandibular width-length ratio (gol-gor/go-me; r=0.207, 
p=0.021). For detecting moderate-to-severe OSA (OAHI 
≥5), the anterior mandibular height to whole face height 
ratio (≤ 0.618) yielded the highest AUC of 0.68 (95% CI 
0.58-0.79), with sensitivity 64%, specificity 67%, positive 
predictive value 41%, and negative predictive value 84%. 
The maxillary-mandibular relationship angle (≥8.26°) 
achieved the highest sensitivity (79%) and NPV (85%).

Conclusions: Specific 2D photogrammetric 
parameters–particularly a lower anterior mandibular height 
to whole face height ratio and a larger maxillary-
mandibular relationship angle – were significantly and 
independently associated with increasing OSA severity. 
These findings highlight the potential of simple 
photographic analysis as an adjunctive, non-invasive tool 
for identifying OSA risk in children.
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Safety of Therapeutic Plasmapheresis in 
Paediatric Patients
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Introduction: Plasmapheresis is an extracorporeal 
procedure that removes undesirable macromolecules, such 
as pathogenic autoantibodies and toxins, from a patient's 
plasma. It has been increasingly applied in the paediatric 
population. Current local data on the use of plasmapheresis 
in children are limited.

Objective: The objective is to evaluate the safety and 
outcome of plasmapheresis in children at a major tertiary 
centre in Hong Kong. 

Methodology: This is a 22-year retrospective review 
of therapeutic plasmapheresis performed at the paediatric 
intensive care unit (PICU) of Queen Elizabeth Hospital, 
Hong Kong, from January 1, 2003, to December 31, 2024. 
A total of 40 patients with 229 sessions of plasmapheresis 
were included. Information on patient characteristics, 
indications of plasmapheresis, plasmapheresis regimes, 
complications, and outcomes were retrieved and further 
analysed.

Results: From 2003 to 2024, 23 male and 17 female 
patients, with a median age of 10.3 years (IQR 7.9, 15.4), 
received therapeutic plasmapheresis in our PICU. The 
smallest patient was 19 months old with body weight of 11 
kg. The application in PICU has significantly increased in 
the last decade. Neurological diseases (65.0%) were the 
leading indications of plasmapheresis in this study. Minor 
complications occurred in 43.2% of plasmapheresis 
sessions, with the most frequent complications being 
hypokalaemia (14.0%), hypocalcaemia (13.1%), and 
hypotension (12.7%), which were readily corrected. 
Patients with a lower body weight were at a higher risk of 
developing complications, in particular hypokalaemia 
(p=0.017), hypotension (p=0.009), hypothermia 
(p=0.021), and hypersensitivity (p=0.02) during 
plasmapheresis. A higher proportion of fresh frozen plasma 
used in replacement fluid was associated with a lower 
bleeding diathesis (p<0.01), yet there was a higher 
incidence of hypersensitivity (p=0.009). No patients 
suffered long-term sequelae or died as a result of the 
plasmapheresis procedure. Around three-quarters of the 
cases experienced clinical improvement following the 
treatment, while two patients died from the progression of 
the primary disease.

Conclusions: Therapeutic plasmapheresis has been 
increasingly recognised as an alternative treatment for 

children with various immune-mediated diseases. It is 
overall a safe procedure, even for small children. Despite 
patients with a lower body weight were more likely to 
suffer from complications. These complications are 
generally short-lived and reversible. 

Haemorrhagic Cystitis After HSCT: What is 
The Long Term Bladder Function Outcome?

JYY TO, JWS HUNG, W CHAN, KL CHEUK, MLC YEONG, 
AHM TO, FSD YAM, KLY CHUNG, N CHAO, PYH TAM

Department of Surgery, Hong Kong Children's Hospital, Hong Kong 

SAR, China

Background: Haemorrhagic cystitis (HC) is a known 
complication of hematopoietic stem cell transplant 
(HSCT). While acute morbidity is significant, no study has 
evaluated long-term bladder function in this cohort. We 
aimed to characterise the long-term urological outcomes of 
paediatric HSCT survivors who developed HC.

Methods: A retrospective cohort study (January 2018-
December 2023) was conducted on patients under 18 who 
underwent HSCT at a tertiary oncology centre. Inclusion 
criteria were all patients with HSCT done identified from a 
prospective regional database. Data such as age, gender, 
diagnosis, types of HSCT, conditioning regime and 
presence of concurrent graft versus host disease (GVHD) 
and veno-occlusive disease (VOD) were collected. Bladder 
function of patients who had haemorrhagic cystitis were 
objectively assessed by International Consultation on 
Incontinence Questionnaire (ICIQ) and uroflowmetry. 
Parent and patient score, uroflowmetry parameters were 
analysed. Continuous and categorical data were analysed 
using Mann Whitney-U test and Chi square test with SPSS 
version 29.0.2.0.

Results: HSCT was performed on 108 patients 
(Male=64) with a median age of 9.5 (IQR 4.6-12.9). HC 
was diagnosed in 21 patients (Group A=19.4%). 
Significant risk factors for development of HC included 
older age (12.9 yKs[IQR 7.7-15.2] vs. 8.1 yEs[IQR 4.1-
12.5], p<0.05), GVHD (81%[17/21] vs. 36%[31/87], 
p<0.05), and VOD (67%[14/21] vs. 12%[10/87], p<0.05). 
At a median follow-up of 34 months (IQR 29.5-52), 13 HC 
survivors underwent assessment. The median ICIQ score 
was 12 (IQR 11-14), indicating moderate-severe 
symptoms. Uroflowmetry abnormalities were present in 
84.6%, with reduced bladder capacity being the most 
common finding.
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Conclusion: Haemorrhagic cystitis after paediatric 
HSCT is associated with older age, GHD, and VOD. 
Standardised questionnaires revealed a significant burden 
of moderate subjective incontinence. This, combined with 
a high prevalence of objective uroflowmetry 
abnormalities, underscores the necessity for structured 
long-term urological follow-up.

Acute Kidney Injury and Renal Trajectories in 
Severe Paediatric Pneumococcal Pneumonia 
Requiring Critical Care

CI KUOK, ML Hsu, KKN WONG, SHF LAI, MHC LAM, 
WKY CHAN

Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong SAR, 

China 

Introduction: This study aimed to determine the 
incidence of acute kidney injury (AKI) in children with 
severe pneumococcal pneumonia and evaluate the 
progression of renal injury.

Methods: We retrospectively reviewed children 
admitted to PICU due to pneumococcal pneumoniae 
between 2013 and 2024. The primary outcome was AKI 
within the first 7 days. Acute kidney disease (AKD) was 
defined as persistent renal dysfunction lasting 7-90 days 
following AKI onset, defined by KDIGO creatinine criteria.

Findings: Sixty-nine children (32 boys, 46%) with a 
median age of 5.3 years were included. AKI occurred in 25 
patients (36%): stage 1 in 11 (16%), stage 2 in 6 (9%), and 
stage 3 in 8 (12%). Five children with stage 3 AKI required 
dialysis. During the first week, stage 3 AKI was associated 
with a lower haemoglobin nadir (5.3 vs 8.6 g/dL, p=0.024), 
lower platelet nadir (13 vs 223 × 10⁹/L, p<0.001), and 
higher peak bilirubin (84 vs 9 µmol/L, p=0.001), findings 
consistent with haemolytic uraemic syndrome. ALT levels 
did not differ significantly. Of the children who developed 
AKI (n=25), 11 (44%) developed AKD. Most (23/25) 
recovered kidney function during their admission, with 
longer recovery times observed in those with more severe 
AKI. Over a median follow-up period of 5.7 years (IQR 
2.0-8.4), two children (25%) with stage 3 AKI developed 
chronic kidney disease (CKD) with persistent proteinuria.

Conclusions: Approximately one-third of children 
with severe Streptococcus pneumoniae pneumonia 
developed AKI, and 20% of those required dialysis. One-
quarter of stage 3 AKI patients progressed to CKD during 
follow-up.

Effectiveness of Family Approach Intervention 
for Improvement of Resilience of Children 
from Families with Maternal Mood Disorder:
A Pilot Study

FY CHAN,1 Y SATO,1 PS HUI,2 KM CHOW,3 KY WU,4

KB CHAN4

1Department of Paediatrics, Faculty of Medicine, The Chinese University of 

Hong Kong; 2The Hong Kong Council of the Church of Christ in China; 3The 

Nethersole School of Nursing, Faculty of Medicine, The Chinese University 

of Hong Kong; 4Private Clinical Psychologist, Hong Kong SAR, China

Introduction: Maternal psychological distress, often 
rooted in trauma, can impair parenting, threaten infant 
safety and hinder children's cognitive, behavioural and 
emotional development, while disrupting family 
functioning. Given intergenerational mental health risk, 
strengthening children's protective factors – especially 
resilience supported by character strengths – is essential for 
long‑term well‑being. This study evaluates the effectiveness 
of a comprehensive family intervention, addressing parental 
trauma while building child resilience and positive 
behaviour.

Methods: Twenty families with maternal psychiatric or 
mood disorders and children under 16 were recruited. 
Parents received psychological interventions, including 6-8 
sessions of trauma‑focused therapy when indicated and 
counselling/CBT for psychiatric symptoms. Children joined 
a positive‑education mentorship programme. Parental 
outcomes (C‑PSS, C‑EPDS, WHOQOL‑BREF‑HK, 
ADEXI) and child outcomes (CHEXI, ANASS, CBCL, 
RS‑10) were assessed pre‑ and post‑intervention using 
validated Chinese measures.

Results: Among the 20 families, 8 parents received 
trauma intervention, and 9 joined intensive parenting 
groups. Sixteen children (mean age 9) received extensive 
mentorship. Parents demonstrated large, statistically 
significant reductions in trauma symptoms, with symptoms 
shifting from moderate-severe to mild-moderate levels. 
Environmental quality of life also improved significantly. 
Children showed medium improvements in parent-rated 
planning/regulation, moderate reductions in inhibition 
difficulties, large reductions in behavioural/emotional 
problems and medium improvements in resilience. Self-
efficacy changed minimally.

Conclusion: A multifaceted intervention combining 
tailored parental trauma therapy with a child-focused 
positive mentorship program effectively improved maternal 
psychological status and significantly enhanced children's 
emotional control and behaviour. The findings support a 
family-systems approach.
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Portrait of Adolescent Gender Dysphoria: 
Basic Demographics and Hidden Concerns: 
- A Local Center Experience 

BPY LEUNG, R RONALD, S LEUNG, W CHAN

Adolescent Medical Centre, Department of Paediatrics, Queen Elizabeth 

Hospital, Hong Kong SAR, China

Introduction: Although gender dysphoria (GD) 
remains uncommon in the general population, referrals and 
related admissions have risen in recent decades. This 
review outlines key demographic characteristics and 
significant health risks observed in adolescents with GD 
under our care.

Methods: We retrospectively reviewed demographic 
characteristics, behavioural patterns, and high-risk 
behaviours in adolescent patients with gender dysphoria 
managed at the Adolescent Medical Centre (AMC) from 
January 2016 to October 2025, using descriptive statistics 
with limited subgroup comparisons.

Findings: Between 1/2016 and 10/2025, AMC received 
32 confirmed cases (11 natal females, 21 natal males). The 
natal sex ratio reversed over time: 2016-2020 had 14 cases 
(F:M ratio 1.8:1), while 2020-Oct 2025 had 18 cases (F:M 
ratio 1:8). Reported onset was earlier in natal females 
(3-12 years, mean 6.23) than natal males (7-21 years, mean 
12). 75% (n=24) had psychiatric comorbidities, mainly ASD 
(n=12) and depression (n=8). Half the cohort (n=16) used self-
purchased gender-affirming hormones (2 transmasculine, 13 
transfeminine, 1 non-binary), 2 were on puberty blockers and 
14 on cross-sex hormones (predominantly oral estradiol +/- 
cyproterone acetate). Adverse effects were common: 61.5% 
transfeminine patients developed hyperprolactinaemia (one 
symptomatic with galactorrhoea). Two transfeminine 
adolescents self-administered intramuscular estrogen, 
resulting in supra-physiological serum estradiol levels; one 
presented with advanced bone age and final short stature. One 
transmasculine patient who self-medicated with testosterone 
injections underwent top surgery in Thailand at age 18 and 
later developed polycythaemia requiring repeated 
venesections. Other high-risk behaviours observed included 
drug overdose, suicidal attempts, and self-initiation of 
psychiatric medications including lithium.

Conclusions: GD in adolescence is an emerging 
clinical phenomenon that, without appropriate support and 
management, may carry substantial health risks. Further 
research and multidisciplinary services development are 
essential to optimise outcomes for this vulnerable 
population.

Parent-Reported Health-Related Quality of 
Life in Children with Repaired Cleft Palate 
and Its Association with Speech Outcomes

OY YIU,1 WHS WONG,2 NSY CHAO,3 WWY TSO,2 P IP2

1Speech Therapy, Department of Allied Health, Hong Kong Children's 

Hospital; 2Department of Paediatric & Adolescent Medicine, The Hong 

Kong University; 3Department of Surgery, Hong Kong Children's 

Hospital, Hong Kong SAR, China

Introduction: Cleft palate ± lip (CP±L) is the most 
common craniofacial anomaly and may affect speech, 
appearance, and psychosocial well-being. Despite 
advances in multidisciplinary care, health-related quality 
of life (HRQoL) in affected children remains understudied 
in Hong Kong.

Purpose: To compare generic HRQoL in children with 
non-syndromic CP±L with local normative data and to 
examine its association with speech outcomes.

Methods: Cross-sectional study of 25 children aged 5-
12 years with non-syndromic CP±L treated at Hong Kong 
Children's Hospital. Parent-reported PedsQL 4.0 Generic 
Core Scales were collected and compared with published 
Hong Kong normative data from 25,427 typically 
developing children using unpaired t-tests. Perceptual 
speech impairment was measured by percentage 
consonants correct (PCC) using the Cantonese-Cleft 
Speech Assessment Tool, and perceived intelligibility by 
the parent-reported Intelligibility-in-Context Scale (ICS). 
Associations between PedsQL scores and speech measures 
were assessed with Spearman's correlation.

Findings: Parent-reported PedsQL total score in 
children with CP±L was higher than Hong Kong norms 
(84.93 vs 80.65) but did not reach statistical significance 
(p=0.095). Physical (89.75 vs 82.63, p=0.008) and social 
functioning (86.2 vs 80.14, p=0.047) were significantly 
higher; emotional functioning showed no difference. 
School functioning was not compared due to normative 
data collection during COVID-19 school suspension. 
PedsQL total score strongly correlated with ICS 
intelligibility (r=0.641, p<0.001) but not with PCC 
(r=0.069, p=0.745).

Conclusion: Children with repaired non-syndromic 
CP±L exhibit comparable or even superior parent-reported 
HRQoL compared with healthy peers, affirming the 
effectiveness of current multidisciplinary care in 
preserving quality of life. The strong association between 
HRQoL and everyday speech intelligibility but not 
articulation accuracy underscores the importance of 
functional communication for psychosocial well-being. 
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We Meet Again! Use of AI and VR for Grieving 
Teens to Reconnect with Late Family 
Members and for Preparing the Anticipatory 
Grief of a Patient with Duchenne Muscular 
Dystrophy

E WONG, S LEUNG, SMY WONG, IYM YEUNG, WKY CHAN

Adolescent Medical Center, Department of Paediatrics, Queen Elizabeth 

Hospital, Hong Kong SAR, China 

Background: Ten years after the first Dreams Together 
Project, the Adolescent Medical Centre (AMC) at Queen 
Elizabeth Hospital, Hong Kong, restarted the initiative in 
2022 in response to overwhelming patient demand and 
with the support of charitable donations. A series of 
activities was launched to fulfill patients' dreams.

Introduction: Among these dreams were wishes to 
reconnect with late family members. To address this 
profound need, the AMC explored the use of artificial 
intelligence (AI) and virtual reality (VR) to achieve what 
was once considered an impossible mission.

Results: In 2024, the project supported two teenagers 
grieving the loss of family members by enabling 
reconnection through immersive virtual experiences. As 
one participant expressed, "I've missed him a lot," and 
another shared, "I'm so moved to see her again." These 
highly personalised encounters provided corrective 
emotional experiences, representing a novel application of 
AI and VR in addressing children's grief in Hong Kong. In 
2025, the project expanded to anticipatory grief work, 
introducing the creation of a personalised virtual human 
for a patient with Duchenne Muscular Dystrophy. This 
innovation enables the patient to continue shaping dreams 
and life stories that may inspire others and contribute 
meaningfully to society.

Discussion: This presentation will outline the 
preparation process of personalised virtual content and 
explore the hypothetical therapeutic applications of AI and 
VR in mourning and anticipatory grief. By integrating 
cutting-edge technology with psychosocial care, the 
project demonstrates new possibilities for supporting 
adolescents and patients facing profound emotional 
challenges.

Trends and Social Patterns in Low Birth 
Weight in Hong Kong, 1988-2022

Y SHEN

Hong Kong University of Science and Technology, Hong Kong SAR, 

China

Background: Low birth weight (LBW) is a key 
indicator of infant health with long-term implications for 
development and well-being. Despite substantial social 
and medical changes in Hong Kong over recent decades, 
little is known about how LBW patterns have evolved 
across different maternal populations.

Purpose: To document trends in LBW from 1988-2022 
and assess whether changes differ between native-born and 
immigrant mothers, and to evaluate the degree to which 
demographic and socioeconomic shifts account for these 
patterns.

Methods: Using population-level data from the Hong 
Kong Birth Registry, I measured trends in overall LBW 
and trends in moderate LBW (1.5-2.5 kg) and very LBW 
(<1.5 kg). For births to native-born mothers, I applied 
decomposition analysis to quantify how much of the LBW 
trend is attributable to changes in maternal age structure 
and parental education and occupation.

Findings: Overall LBW prevalence remained stable 
across the period, but this masks pronounced divergence 
by maternal nativity. Among immigrant mothers, LBW 
increased only modestly (4.07%→4.73%). Among native-
born mothers, LBW rose substantially (4.97%→7.35%), 
largely driven by moderate LBW. Decomposition results 
show that demographic and socioeconomic compositional 
changes explain little of this trend. The increase occurred 
across all socioeconomic strata, including among more 
advantaged mothers.

Conclusions: Rising LBW among native-born mothers 
appears not to reflect worsening maternal health but 
shifting cultural norms around pregnancy weight gain–
particularly among higher-SES mothers–leading to a 
greater prevalence of moderate LBW. These findings 
highlight the need to consider social and behavioral 
influences when addressing infant health patterns in Hong 
Kong.
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Enhancing Medication Experience in Children 
with Kidney Diseases: The Medseasy 
Programme

FYF LAI,1 PW CHUNG,2 TW HO,2 MH POON,1 SK TANG,2

J CHEUNG,2 EYH CHAN,2,3 LTA MA2
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Background/Introduction/Purpose: The MedsEasy 
Programme was initiated in August 2024 at the Paediatric 
Nephrology Centre of the Hong Kong Children's Hospital 
to address challenges with liquid medications, which often 
have unpleasant tastes that can hinder acceptance and 
adherence. The Programme aims to empower children with 
pill-swallowing skills, enhancing the medication 
experience for both patients and the family. 

Methods: Patients aged five years and above, taking 
liquid or crushed medications, participated in individual 
swallowing trials conducted by a clinical pharmacist and 
nurse. The process utilised candies and dummy capsules of 
increasing sizes, combined with positive encouragement, 
assistive tools, demonstration videos, and pamphlets. 
Successful participants transitioned to tablets or capsules 
with clinician approval.

Findings: Between August 2024 and February 2025, 
thirty-eight sessions were conducted for 29 children. At 
least one medication was converted for 26 out of 29 
patients (89.7%), while five needed additional sessions. 
The initiative is projected to save approximately 0.5 
million Hong Kong dollars within one year for the 71 
medications converted. Feedback revealed that 100% of 
parents rated the Programme as "Very satisfactory," and 
97% agreed it effectively educated their children to 
swallow tablets.

Conclusions: The MedsEasy Programme has 
successfully empowered children with kidney disease, and 
helps to improve medication adherence and a more 
positive treatment experience.

Enhancing Nursing Care for Neonates on 
Nasal Continuous Positive Airway Pressure 
(nCPAP) to Prevent Skin Injury in Neonatal 
Intensive Care Unit

SM CHING, CM WONG, YT YEUNG

United Christian Hospital, Hong Kong SAR, China

Introduction: Nasal continuous positive airway 
pressure (nCPAP) provides ventilatory support for 
neonates with respiratory problems in Neonatal Intensive 
Care Unit (NICU). However, complication such as 
nCPAP-related skin injury is common. Immature skin with 
a longer duration of nCPAP use exacerbates the skin 
injuries. Therefore, implementation of preventive 
measures and provision of in-service education are 
recommended.

Objectives:
1. Enhance nurses' knowledge regarding nCPAP-

related skin injuries through an educational video.
2. Review the compliance of the preventive measures 

through documentation analysis.
3. Evaluate the effectiveness of the preventive 

measures by comparing the incidence rates of 
nCPAP-induced skin injury before and after the 
intervention.

Methods: A quality improvement project was 
conducted from April to October 2025, enrolling 43 NICU 
nurses and 46 neonates newly admitted who required 
nCPAP for more than 24 hours and had gestational age 
below 38 weeks. Interventions included a nurse 
educational video, and implementation of a 6-to-8‑hourly 
prong–mask rotation practice.

Findings:
1. Mean score in nurses' knowledge tests increased 

from 5.09 to 7.72 out of 8 (51.6% improvement), 
and 96.22% overall compliance with the rotation 
practice was achieved. 

2. The incidence of nCPAP‑related skin injury 
decreased from 64% to 33.33%, with a 30.67% 
absolute and 47.90% relative risk reduction, and 
median time to injury onset was delayed from 4 to 7 
days.

Conclusion: Nurse education with evidenced-based 
nursing strategies, including regular skin assessments, 
proper interface application techniques, and systematic 
interface alternation can improve nursing care quality and 
significantly reduced nCPAP‑related skin injuries in 
NICU.
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A Multifaceted Support Group for Parents of 
Preterm Infants: Strengthening Family and 
Clinical Team Resilience

YW HUI, LY KWOK, HY SO

Department of Paediatrics & Adolescent Medicine, Kwong Wah Hospital, 

Hong Kong SAR, China

Background: Transition from the Neonatal Intensive 
Care Unit (NICU) to home is accompanied by anxiety for 
parents. Ongoing peer-informed support is essential for 
enhancing family well-being. 

Purpose: This study aims to evaluate the effectiveness 
of a structured support program for families of "Preterm 
Graduate".

Methods: Parents of preterm infants discharged from 
the NICU were recruited in the "Preterm Parent Support 
Group" from 2014. These activities were transitioned to an 
online platform in response to the COVID-19 pandemic. 
Then restarted Preterm Parent Support Group on-site 
activity from 2024. It provided support to families and 
enhanced the empowerment of clinical teams. It included:

1. Biannual Group Activities
Organised gatherings for families of graduates were 
implemented to foster peer connections and alleviate 
loneliness. 

2. Clinical Confidence Building
These events provided an opportunity for NICU 
staff to assess infant development in a relaxed 
environment, thereby enhancing their confidence in 
the care of preterm infants and improving 
communication with families.

3. Volunteer Recruitment
Over 60 parents of graduates were trained as peer 
volunteers, offering support to parents currently 
navigating the NICU experience.

Finding: The program established sustainable 
community for families. Feedback from 2024 to 2025 
participants total 80 parents indicated high satisfaction, 
NICU staff reported increased awareness regarding the 
long-term implications on preterm infants and families. 
The peer volunteer provided relatable support, helping to 
alleviate emotional distress for parents currently in NICU. 

Conclusion: This support group serves as a dual 
intervention, strengthening family resilience and 
confidence among staff while fostering a continuous cycle 
of support for preterm infants from hospitalisation through 
childhood.
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Kidney Failure in a Child with Pierpont 
Syndrome Expanding the Phenotype 
Spectrum and Implications for Kindey 
Replacement Therapy 
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Background: Pierpont syndrome is a rare autosomal 
dominant disorder caused by pathogenic variants in 
TBL1XR1 gene, characterised by distinctive craniofacial 
features, plantar lipomatosis, and neurodevelopmental 
disorders. Urological malformations were described, but 
significant kidney function impairment has never been 
described in previous cases.

Method: We reviewed electronic medical record for 
identification of patients with Pierpont Syndrome.

Finding: We report an 8-year-old girl with genetically 
confirmed Pierpont syndrome who developed bilateral 
dysplastic kidneys and progressed to kidney failure, 
requiring peritoneal dialysis from age four. Her course was 
complicated by recurrent inguinal hernia, peritoneal 
dialysate leakage, and respiratory compromise related to 
central and obstructive apnoea. She has been enlisted for 
kidney transplantation.

Conclusion: Although causality cannot be established, 
the concurrence of bilateral dysplastic kidneys and kidney 
failure in this rare genetic disorder raises important clinical 
questions. The case also highlights the importance of 
multidisciplinary care in dialysis and transplant planning. 
Further studies are required to clarify the potential role of 
TBL1XR1 gene in kidney development and long-term 
outcomes in Pierpont syndrome.

A Single-Centre Retrospective Comparison 
of External Versus Internal Jugular Vein 
Central Venous Cannulation in a Paediatric 
Cohort: Efficacy, Safety, and Long-Term 
Outcomes

HY CHAN, PMY TANG, NSY CHAO

Paediatric Surgery, Hong Kong Children's Hospital, Hong Kong SAR, 

China

Background: Secured long-term vascular access in 
children remains clinically significant. While image-
guided central venous catheter (CVC) insertion is gaining 
popularity, traditional surgical cut-down is well established 
to be safe and effective, especially in children with lower 
body weight. The internal jugular vein (IJV) and external 
jugular vein (EJV) are two common sites. Current 
literature reports similar short-term safety but lacks robust 
data on long-term outcomes. This study aims to compare 
the efficacy, safety, and six-month outcomes of EJV versus 
IJV CVC insertions in children aged 18 and below.

Methods: We retrospectively reviewed the operation 
records for all CVC insertions performed by paediatric 
surgeons at Hong Kong Children's Hospital between April 
1, 2024, and March 31, 2025. Exclusion criteria included 
CVC insertion not performed as the sole surgical 
procedure. Patient demographics, procedural details, 
operative time, and postoperative outcomes were 
collected. Their clinical courses were reviewed at six 
months post-insertion, and the reasons for pre-mature CVC 
removal were reviewed.

Results: Of the 73 procedures, 51 (70%) were via the 
EJV and 22 (30%) via the IJV. The median patient weight 
was higher in the EJV group (EJV 18.4kg vs. IJV 13.25kg, 
p<0.05). Fifty-four cases were done on virgin necks (80% 
of EJV vs. 59% of IJV cases, p=0.08). The median 
operative time was slightly shorter for EJV insertions (EJV 
51 vs. IJV 58 minutes, p<0.05). Guidewire use was similar 
(EJV 47% vs. IJV 32%, p=0.3). First-attempt success was 
high in both groups (EJV 94% vs. IJV 100%, p=0.5), with 
five cases where IJV was used as a salvage site after failed 
EJV insertion. There were no significant intra-operative or 
short-term post-operative major complications, including 
pneumothorax, cardiac arrhythmia and carotid injury. At 
six months, there were 16 premature unplanned line 
removals (EJV 22% vs. IJV 23%, p>0.1). Reasons 
included line infection (EJV 7.8% vs. IJV 4.5%, p>0.1) 
and catheter dislodgement (EJV 14% vs. IJV 18%, p>0.1).
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Conclusion: Both EJV and IJV cannulations were safe, 
with comparable long-term complication-related removal 
rates. IJV is inevitably applied more in smaller children/
infants due to smaller EJV. Due to the retrospective nature 
of this review, we cannot identify the precise deciding 
factors in influence the surgeon's choice of vein. Moreover, 
dislodgement / migrations involving cuff or tip are both 
common, it is speculated to be confounded by patient 
weight and age where cuff migrations could be most 
common in toddlers who pull and scratch, but this 
relationship is uncertain without logistic regression, and 
could be investigated in future studies.

Use of Ambulatory Blood Pressure for 
Diagnosis and Monitoring of Paediatric 
Hypertension

KKN WONG, MCI KUOK, WKY CHAN

Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong SAR, 

China

Introduction: This study aimed to review the 
characteristics of paediatric hypertension, identify factors 
that differentiate primary from secondary hypertension, 
and evaluate the usefulness of 24-hour ambulatory blood 
pressure monitoring as a tool for managing hypertensive 
patients.

Methods: We conducted a retrospective study of 
paediatric patients (≤18 years old) who underwent 24-hour 
ambulatory blood pressure monitoring (ABPM) at Queen 
Elizabeth Hospital between 2022 and 2023. Our study 
compared the characteristics of hypertensive versus non-
hypertensive and primary versus secondary hypertension 
patients.

Results: A total of 126 patients (Median age:15 years) 
were included in our analysis, of whom 110 (87%) 
underwent 24-hour ABPM for diagnostic purposes. Thirty-
four cases (31%) were diagnosed with hypertension, with 
the majority (n=22, 65%) having primary hypertension. 
We found that 41% had white coat hypertension, 24% had 
true hypertension, 7% had masked hypertension, and 28% 
had no hypertension. Compared to primary hypertension, 
patients with secondary hypertension were significantly 
younger (14 vs. 16 years, p=0.013), had known renal 
disease (58.3% vs. 4.5%, p<0.010) and abnormal 
ultrasound kidney results (60% vs. 0%, p=0.003). Thirty-
three percent of patients with secondary hypertension were 
obese, which is comparable to the proportion of obesity in 

primary hypertension patients. The use of ABPM in the 
monitoring group has facilitated a change in management 
in 50% of patients.

Conclusion: Younger age, renal diseases and abnormal 
kidney ultrasound results were associated with secondary 
hypertension. One-third of patients with secondary 
hypertension were obese, indicating that evaluation for 
secondary causes of hypertension may still be necessary in 
obese individuals.

A SWOT Analysis of Adolescent Gender 
Dysphoria (AGD) Amongst High School / 
University Students

KMJ KAM, KNR YUEN, CMD LUI

Bioethics Resource Centre, Holy Spirit Seminary College of Theology 

and Philosophy, Hong Kong SAR, China

Background: There is presently no single formal, 
peer-reviewed "SWOT Analysis of Adolescent Gender 
Dysphoria".

Methods: Based on literature data from 2024 and 
2025, we performed a SWOT Analysis of AGD in 
secondary/high school and university settings.

Findings:
Strengths: Self-Report Rates: 2025 data indicated 3.3% 

of U.S. youth (aged 13-17) and 2.72% of young adults 
(aged 18-24) identified as transgender. Strong Support 
Networks: adolescents in supportive environments (family, 
peers, and schools) showed lower rates of depression, 
anxiety, and suicidal ideation. Identity Exploration Tools: 
"identity-based resources" help nonbinary and questioning 
students navigate their social-structural location.
Weaknesses: High Psychiatric Comorbidity: Over 70% 
diagnosed with AGD have at least one other psychiatric 
diagnosis, commonly depression, anxiety, or ADHD. 
Mental Health Vulnerability: Transgender and nonbinary 
students faced higher rates of self-harm (nearly 80%) and 
suicide attempts (up to 48%-53%) compared to cisgender 
peers. Low Diagnostic Instability: only 36.4% retain a GD 
diagnosis after five years, with persistence rates as low as 
27.3% for females aged 15-19. Opportunities: Improved 
Clinical Standards: relevant professional/societies should 
update best practices for paediatric GD treatment with 
clearer pathways for care. Health Centres: some shifted 
terminology from "disorder" to "mismatch," focusing on 
gender-affirming models that reduce stigma. Early
Intervention: access to gender-affirming care (GAC), 
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including social transition and puberty suppression.
Threats: Legislative Bans: many localities prohibit 
transgender youth from sports and restrict bathroom 
access. Mandatory Disclosure: some mandate school 
officials disclose a student's transgender identity to 
parents, potentially removing "secondary space" for 
exploring identity. Care Accessibility: geographic isolation 
and insurance barriers were major obstacles; many were 
unable to find experienced providers.

Conclusion: Debated Prevalence Trends: 2025 reports 
suggested either a "sharp decline" (from 6.8-3.6%) or a 
"net increase" (from 2-9%) in nonbinary identification, 
creating public and academic polarisation over nature of 
AGD as a "social trend" versus a stable identity. 

Acute Appendicitis in Neutropenic Children: 
A Children Hospital's Case Series 

KY FUNG, PMY TANG, NSY CHAO

Department of Paediatric Surgery, Hong Kong Children's Hospital, Hong 

Kong SAR, China

Introduction: Acute appendicitis in children with 
haematological malignancy is uncommon. Some present 
atypically leading to delayed diagnosis while others may 
have higher surgical risks, making diagnosis and 
management challenging. This case series aimed to 
describe the presentation, management, and outcome of 
children with haematological malignancies and acute 
appendicitis.

Methods: A retrospective study was performed on all 
patients managed in our institution from 2019 to 2025 for 
acute appendicitis and haematological malignancies.

Results: Out of nine patients with haematological 
malignancies and acute appendicitis, six had acute myeloid 
leukaemia, and three had lymphosarcoma, lymphoma, and 
nodular lymphoma respectively. All were neutropenic at the 
time of diagnosis. Children with abdominal pain were 
diagnosed earlier than those with neutropenic fever only 
(average 1.7 days from symptom onset vs 7.7 days). All 
had computerised-tomogram findings suggestive of 
appendicitis. Three were treated conservatively with 
intravenous antibiotics; six had surgery (4 laparoscopic-
appendicectomy, 1 laparoscopic-appendicectomy converted 
open, and 1 laparotomy). Histology found acute 
appendicitis in one, invasive fungal appendicitis in two, 
and no evidence of appendicitis in three. Those treated 
conservatively recovered well without interval or delayed 

appendicectomy. Children who had undergone operation 
recovered uneventfully except for two with invasive fungal 
infection, who succumbed within 30-days postoperatively.

Conclusion: Diagnosis with the choice of appropriate 
and timely management are challenging in neutropenic 
children with appendicitis. Conservative treatment remains 
viable in cases of simple appendicitis. However, surgery 
can still be performed in neutropenic children with good 
recovery and no wound complications. Furthermore, 
invasive fungal infections in neutropenic children may 
predict mortality. 

Longitudinal Changes in Body Mass Index 
Following Kidney Transplantation in 
Children: A Territory Wide Study 

MT WU,1 ALT MA,2 TW HO,2 JYL TUNG,3 EYH CHAN,2,4 

SWY POON3

1Department of Paediatrics and Adolescent Medicine, Pamela Youde 

Nethersole Eastern Hospital; 2Paediatric Nephrology Centre, Hong Kong 

Children's Hospital; 3Endocrine Team, Department of Paediatrics and 

Adolescent Medicine, Hong Kong Children's Hospital; 4Department of 

Paediatrics, Faculty of Medicine, The Chinese University of Hong Kong, 

Hong Kong SAR, China

Background: This study evaluates the incidence and 
trajectory of weight gain after paediatric kidney 
transplantation in Hong Kong.

Purpose: To evaluate the incidence and trajectory of 
weight gain after kidney transplantation in Chinese 
children.

Methods: A retrospective cohort study was carried out 
in the Paediatric Nephrology Centre in Hong Kong, 
including all Chinese children who had received a kidney-
only transplantation from 2013-2023. Body mass index 
standard deviation score was used as a proxy for adiposity.

Findings: 53 Chinese children (58.5% male, mean age 
at transplant 13±5 years) were followed for 5.5±3 years. 
The most common primary kidney disease was congenital 
anomalies of the kidney and urinary tract (34.6%). Most 
patients had deceased-donor kidney transplantation 
(88.7%) with the mean waiting time from kidney 
replacement therapy initiation to transplant being 2.67 
years. Pre-transplantation, 13.2% of patients were 
classified as overweight or obese, which increased to a 
maximum of 30.2% at 1-year post-transplant (p=0.05) and 
remained elevated at 23.3% at the end of follow up. Rapid 
weight gain within the first-year post-transplant was 



Proceedings 121

observed in 64.2% of patients. Family history of obesity 
(p=0.03) and pre-existing obesity (p=0.02) were predictors 
of weight gain post-transplant. Overweight or obesity was 
not associated with short-term metabolic and kidney graft 
outcomes.

Conclusions: Significant weight gain is common 
following kidney transplantation. Early intervention is 
worthwhile to halt further progression.

Effective Screening Tool for Identification of 
Maternal Substance Abuse for Early 
Intervention to Reduce Adverse Impact on 
Our Next Generation

YK SHIU,1 MF CHAN,2 PH LEUNG,2 YM FU,1 TM FUNG,2

CC SHEK1

1Department of Paediatrics and Adolescent Medicine; 2Department of 

Obstetrics and Gynaecology, Princess Margaret Hospital, Hong Kong 

SAR, China

Background: Comprehensive Child Development 
Service (CCDS), a tertiary-wide program for early 
identification and intervention for high-risk pregnant 
women and their infants, has been proved to improve the 
health and developmental outcome of infants born by 
substance-abusing mothers. Early identification of 
substance abusing mothers during antenatal period using 
history and risk-factors-based newborn urine test for drug-
of-abuse (DOA) have effectively identified those pregnant 
women with substance use disorder (SUD) so that 
antenatal and postnatal interventions were provided to the 
babies and families to improve their outcomes. However, 
the current screening methods for maternal SUD are not 
applicable to cases with no antenatal visit. While asking 
pregnant women for history of substance abuse is not 
reliable, universal newborn urine test for DOA is not cost 
effective.

Method: Since 2021, Princess Margaret Hospital 
implemented a policy of urine test for DOA for every 
newborn delivered in the hospital by mothers having no 
antenatal visit. We calculated the positive detection rate of 
maternal SUD by rate of newborn urine positive for DOB 
in all urine tests using 'no AN' as the only risk-factors-
based criteria for newborn urine toxicology test.

Results: Newborn urine positivity rate was 64.7%, 
57.1% and 66.7% in years 2022, 2023 and 2024 
respectively.

Conclusions: Use of 'no AN' as criteria for testing of 
newborn urine for DOA is a sensitive and cost-effective 
method to identify mothers with SUD for early 
intervention and child protection service to reduce the 
adverse impact of maternal substance abuse on our next 
generations. 

Genetic Results of a Tertiary Surgical 
Neonatal Intensive Care Unit in Hong Kong

MMC TSANG,1 JCK CHAN,2 YY CHEE,1 RMS WONG,1

SSW CHENG,2 THT CHENG,3 BHY CHUNG,4 HM LUK2

1Department of Paediatrics and Adolescent Medicine, Hong Kong 

Children's Hospital; 2Department of Clinical Genetics, Hong Kong 

Children's Hospital; 3Department of Pathology, Hong Kong Children's 

Hospital; 4Department of Paediatrics and Adolescent Medicine, 

University of Hong Kong and Hong Kong Genome Institute, Hong Kong 

SAR, China 

Introduction: The Neonatal Intensive Care Unit (NICU) 
of Hong Kong Children's Hospital (HKCH) is a unique 
centre that caters for neonatal surgical, cardiac, metabolic 
and other subspecialised cases in Hong Kong. Genetic 
testing is often performed in infants with congenital 
anomalies or critical illness with suspected genetic aetiology.

Purpose: To evaluate the diagnostic yield and clinical 
utility of genetic testing for NICU patients of HKCH.

Methods: Retrospective review of all NICU patients 
with Clinical Genetic consultations between July 2022 and 
September 2025 was performed. Data collection included 
patients' antenatal history, presenting symptoms, indication 
for referral, subspecialties involved and the genetic tests 
results.

Findings: This study included 228 patients in total. Six 
out of 37 cases with antenatal testing had genetic diagnosis 
made. Postnatal testing in 84 patients yielded 25 genetic 
diagnoses (30.8%), 40 normal results (49.4%), 14 variants 
of uncertain significance (17.3%) and 2 incidental findings 
(2.5%). Seventy-five percent of patients with clinically 
suspected syndromal disorders had genetic diagnosis 
made. The diagnostic yield was higher in those with 3 or 
more systems involved compared to those with 1 to 2 
systems involved (60% vs 22%).

Conclusions: The diagnostic yield from genetic testing 
in our centre is comparable to international benchmark 
data. This study emphasises the importance of pre-test 
assessment, patient selection, genetic counselling and post-
testing management with multidisciplinary team input to 
maximise the diagnostic yield and clinical utility of genetic 
service in NICU patients.
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Early Diagnosis of Childhood Onset 
Takayasu Arteritis by PET-CT Scan: A 
Paediatric Case Report

KN AU

Background: Traditional Takayasu arteritis (TA) 
criteria focus on vascular signs like hypertension and pulse 
deficits. The 2022 ACR/EULAR classification emphasizes 
early symptoms and the key role of noninvasive imaging. 
Patients may first present with constitutional symptoms 
before vascular damage appears, early imaging is crucial 
for prompt diagnosis and treatment to prevent vascular 
injury.

Case Report: A 14-year-old girl was admitted in 
January 2025 with intermittent low-grade fever, malaise, 
decreased appetite, poor sleep and general discomfort for 
weeks. She had a kick of fever initially then no more 
documented fever occurred during hospitalisation. Initially 
labeled as URTI with somatic complaints, her CRP was 
elevated at 133 mg/L and fell to 63.6 mg/L by discharge. 
Fever recurred two months later. The physical exam was 
unremarkable with normal pulses and blood pressure; no 
fever was documented. CRP was high and ESR was 
>120 mm/hr, blood cultures were negative. ANA was 1:80 
(speckled), anti-dsDNA negative; Complements C3, C4 
and Anti-ENA, ANCA were negative. An early PET-CT 
identified peri-aortitis involving the descending aorta at 
T8-L1. No involvement of renal or superficial temporal 
arteries was noted. Subsequent MRA confirmed acute 
aortitis at T8-L1 with mild periaortic inflammation and 
mild fusiform dilatation, without stenosis or dissection. 
There are also acute vasculitis involving the proximal 
aspect of the celiac trunk, superior mesenteric and bilateral 
renal arteries and mild stenosis of the origin of the celiac 
trunk is suspected. dTreatment started in May 2025 with IV 
methylprednisolone (500 mg × 3 days), followed by high-
dose oral prednisolone (60 mg daily) and methotrexate. 
Prednisolone was tapered gradually after 2 weeks. CRP 
and ESR normalised within 1 month, with follow-up 
PET-CT showing reduced aortic inflammation. MRA 
reassessment in October 2025 showed significant 
improvement in aortitis and the vasculitis changes 
involving proximal celiac trunk, superior mesenteric and 
bilateral renal arteries have resolved.

Discussion: Diagnosis of (TA) is often delayed 
because early symptoms are nonspecific and vascular signs 
appear late. PET-CT enabled early diagnosis by detecting 

inflammation despite vague symptoms. PET-CT precisely 
localises inflammation in ambiguous cases, while MRA 
demonstrated better sensitivity in identifying vasculitis in 
other vessels. The patient showed good response after 
starting immunosuppressive therapy. 

The Mysterious Lemierre Syndrome in 
Children

HCM LAM, KYW CHAN

Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong SAR, 

China

Background: Lemierre syndrome is a rare but 
potentially fatal condition. It is an oropharyngeal infection 
complicated by internal jugular vein (IJV) thrombosis and 
septic embolic events. The commonest microorganism is 
Fusobacterium necrophorum. This disease typically affects 
young adults but can also rarely involve young infants. The 
initial presentation of Lemierre syndrome can be non-
specific, whereas its potential complications can involve 
multiple systems.

Case: A 5-month-old infant was admitted for fever and 
mild diarrhoea. He developed left facial and neck swelling 
several days afterwards. Ultrasound neck showed 
thrombosed left internal jugular vein and left 
submandibular abscess. He was treated with total 8 weeks 
of antibiotics and anticoagulation. He recovered well 
without need of surgical intervention. There were no 
neurological deficits. However, his follow up magnetic 
resonance venogram (MRV) of head and neck showed 
persistent thrombosis of left upper IJV. 

Conclusion: Lemeirre syndrome is a rare complication 
of oropharyngeal infection. Timely use of broad-spectrum 
antibiotics is key in management, while the use of 
anticoagulation remains controversial. In our review of 
paediatric cases with Lemierre syndrome, 7 out of 9 
patients were treated with anti-coagulation. However, 
currently there is no consensus on the optimal management 
in IJV thrombosis in Lemierre syndrome. In our case, 
follow up MRV showed persistent thrombosis of left upper 
IJV, but its clinical significance remained undetermined.
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Paediatric Multidrug-Resistant Mycobacterium 
Abscessus Otomastoiditis with Intracranial 
Extension: Success with Multidrug Treatment 
and Adjunctive Therapies

PPK HO, EWH CHUNG, NWT HO, WH CHAN, YS YAU, 
SMY WONG

Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong SAR, 

China

Background: Mycobacterium abscessus otomastoiditis 
is an uncommon but serious paediatric infection, often 
complicated by osteomyelitis, intracranial extension, and 
venous thrombosis. Multidrug resistance and inducible 
macrolide resistance severely restrict treatment options and 
prolong disease course. 

Case Report: We report a previously healthy 9-year-
old girl who developed progressive left otomastoiditis after 
ear device retention. Over two years, she presented with 
persistent otalgia, fever, and a growing postauricular mass. 
Imaging showed extensive temporal bone osteomyelitis, 
epidural abscess, and left sigmoid sinus thrombosis. 
Repeated cultures yielded M. abscessus resistant to 
macrolides (inducible), fluoroquinolones, tetracyclines, 
and cefoxitin. Despite prolonged combination therapy with 
amikacin, imipenem/cilastatin, linezolid, cotrimoxazole, 
tigecycline, rifabutin, ceftazidime, and clofazimine, along 
with multiple mastoidectomies and craniectomy for 
abscess drainage, disease progression persisted. Treatment 
was complicated by drug-induced hepatotoxicity and 
cranial nerve palsies. Whole exome sequencing identified 
a heterozygous TYK2 variant of uncertain significance, 
raising the possibility of underlying immune 
dysregulation. Adjunctive interferon-γ and hyperbaric 
oxygen therapy (HBOT) were subsequently instituted, 
producing radiological and clinical improvement, with 
gradual resolution of abscesses and stable neurological 
deficits.

Conclusions: This case underscores the formidable 
therapeutic challenges of refractory M. abscessus 
otomastoiditis in children. Multidrug resistance mandates 
prolonged parenteral therapy guided by susceptibility, 
while surgical source control remains essential but 
insufficient alone. HBOT may augment antibiotic effect in 
avascular osteomyelitis, and immunomodulatory therapy 
can be considered in suspected host immune defects. 
Multidisciplinary management and individualised 
adjunctive strategies are vital for optimising outcomes in 
these complex infections.

Paediatric GAD65 Antibody-Associated 
Encephalitis Presenting with Thyroid Storm 
and Refractory Epilepsy: The Diagnostic 
Challenge

PS CHEUNG, KY LIU, KH MA, KW TSUI

Department of Paediatrics and Adolescent Medicine, Alice Ho Miu Ling 

Nethersole Hospital, Hong Kong SAR, China

Background: Glutamic acid decarboxylase 65 
(GAD65) antibody-associated encephalitis is a rare 
autoimmune disorder that can manifest with acute seizures 
and evolve into chronic treatment-resistant epilepsy. 

Clinical Case: A 13-year-old female presented with 
seizures and altered mental status following a viral 
prodrome. Initial cerebrospinal fluid (CSF) infection 
analysis, autoimmune encephalitis panels, MRI and EEG 
were unrevealing. Subsequent evaluation revealed 
thyrotoxicosis (FT4 >100 pmol/L), TRAb 22.3 IU/L with 
Burch-Wartofsky score of 65 (febrile, tachycardia 120-129 
bpm and seizures), supporting Graves' disease with thyroid 
storm. Her neurological symptoms were initially attributed 
to thyrotoxic encephalopathy, and improved transiently 
with levetiracetam and thyrotoxicosis under control.
Despite resolution of thyrotoxicosis, she developed 
psychosis and treatment-refractory temporal lobe seizures 
(déjà vu, palpitation and dyspnoea) despite dual anti-seizure 
medication regimen with levetiracetam and lamotrigine. 
Further evaluation in Shenzhen revealed high-titre anti-
GAD65 in serum and CSF, confirming the diagnosis of anti-
GAD65 autoimmune epilepsy. She demonstrated clinical 
improvement following immunotherapy with steroids, 
intravenous immunoglobulin, and rituximab. Her psychotic 
symptoms were stabilised with infrequent seizures, Graves' 
disease was in remission at the latest follow-up.

Conclusion: This case illustrates a diagnostic 
challenge in autoimmune encephalitis syndromes (AESs). 
Anti-GAD65 associated encephalitis characteristically 
manifests as temporal lobe epilepsy and often has a less 
robust response to immune therapies. The case highlights 
the necessity of re-evaluating refractory neuropsychiatric 
symptoms and maintaining a high index of suspicion in 
AESs, and testing for specific autoantibodies like anti-
GAD65 especially in temporal lobe seizures, which is not 
included in our local routine autoimmune encephalitis 
panel. 
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Premature Thelarche Treated by Dietary 
Intervention

SSF LEUNG

Paediatric Department, CUHK Medical Centre, Hong Kong SAR, China

Introduction: Dietary intervention has been shown to 
be effective in the management of some Paediatric 
problems, including lactation failure and early childhood 
obesity. It may also be useful in treating premature 
thelarche as shown below.

Case Presentation: A girl of 7.3 years complained of 
bilateral breast tenderness for 2 weeks. Examination 
showed that both of her breasts had enlarged (2 cm in 
diameter) with tenderness. A thorough assessment of her 
growth had shown that she had been growing along her 
own genetic potential over the last 4 years and there was no 
advanced bone age, suggesting a diagnosis of premature 
thelarche. A simple dietary assessment revealed that she 
like cow milk, beef and meat ball, dislike vegetables and 
tofu. A 45 minutes of dietary counselling was given to the 
mother using educational tools which include the Harvard 
Food Pyramid, Food portions providing 7 g protein, 
Dietary recommendations from World Cancer Research 
Fund and a recipe booklet of plant-based diet for the family 
(available on request). Follow up showed a disappearance 
of tenderness within 7 days and regression of breast 
enlargement within 3 months.

Conclusion: Plant-based diet has been proven to be 
effective in preventing and reversing some chronic 
diseases. Education on such dietary habit through 
Paediatricians when interviewing infants and children is 
worthwhile to prevent many problems, including 
childhood obesity which is getting more and more 
prevalent in Hong Kong.

Paediatric Home Care Team Service Through 
the Decade: A 10-Year Retrospective

MY CHAN, YMI YEUNG, KYW CHAN

Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong SAR, 

China 

Introduction: Advancements in medical technology 
and treatment modalities have markedly improved survival 
rates for young infants and children afflicted with life-
threatening diseases. Many of these patients depend on 
complex medical technologies, including tracheostomy, 

invasive ventilator support, gastrostomy, and parenteral 
nutrition. To address the unique challenges faced by these 
families and to meet the increasing demand for services, a 
multidisciplinary Paediatric Home Care Team (PHCT) was 
established at Queen Elizabeth Hospital in October 2013. 
This paper aims to review the outcomes of the PHCT over 
the past decade.

Paediatric Home Care Team (PHCT): The PHCT 
comprises specialised sub-teams, including those focusing 
on respirology, gastroenterology, nephrology, and 
endocrinology. Each sub-team is led by experienced 
paediatric nurses who collaborate closely with attending 
specialist paediatricians. Upon referral, the home care team 
conducts a thorough assessment of family support systems 
and the feasibility of providing home care. A case manager 
collaborates with the paediatrician to identify appropriate 
support and training options. Subsequently, a 
comprehensive care plan is developed that outlines the 
required training, as well as the sourcing of consumables 
and equipment. To ensure that parents are adequately 
equipped to provide care, their knowledge and skills are 
assessed using standardised checklists. This evaluation 
process guarantees the maintenance of high standards of 
care. Following discharge, the specialist in charge arranges 
ward follow-ups if needed. A dedicated hotline is also 
available for inquiries, with specialists available for 
additional follow-up actions.

Results: From October 2013 to October 2024, the 
PHCT received a total of 654 referrals. The range of home 
care services provided includes: Home Oxygen Therapy, 
Tracheostomy Care, Non-invasive Ventilator Support, 
Home Mechanical Ventilator Support (HMV), 
Gastrostomy/Jejunostomy Feeding, Nasogastric Tube/
Nasojejunostomy Feeding, Home Parenteral Nutrition, 
Diabetes Management and Monitoring, Subcutaneous 
Injection (SC) of medications, including growth hormone 
and biologics, Central Venous Catheter (CVC) Care. It is 
noteworthy that some patients require training across 
multiple categories, reflecting the complexity of their 
healthcare needs.

Conclusion: The Paediatric Home Care Team has 
substantially enhanced the quality of life for children with 
special healthcare needs. By empowering parents and 
technology-dependent patients to transition from acute 
hospital care to home settings, the PHCT plays a pivotal 
role in facilitating improved quality of life for these 
children and their families.
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Quality Improvement Program: Implementation 
of Early Lactation Consultation Sessions for 
the Mothers of Preterm Infants in NICU

MY IP, LK SO, SF CHANG, WY TANG, SWW AUYEUNG, 
YT LEE, SM CHENG

Department of Paediatrics, Prince of Wales Hospital, Hong Kong SAR, 

China

Background/Introduction: Lactation service is 
essential to enhance the breastfeeding outcomes in 
Neonatal Intensive Care Unit (NICU). However, studies 
showed that the prevalence and duration of breastmilk 
feeding were usually lower in the preterm group. To 
promote breastfeeding, Lactation consultation (LC) 
sessions commenced in Prince of Wales Hospital NICU 
from May 2024. The service provides early access of 
breastfeeding support to the mothers and increases 
breastmilk feeding in preterm infants.

Purpose: 
- To provide early lactation consultation sessions to the 

mothers of preterm infants. 
- To increase the availability and sustainability of 

breastmilk feeding for the preterm infants.
Methods: The intervention included providing an early 

lactation consultation session within 5 days of NICU 
admission to the mothers of below 32-week gestation 
preterm infants. Two follow-up LC sessions at 1 week after 
the first visit and 1-month old of the infant were 
performed. Content included breastfeeding counselling, 
educating the benefits of breastmilk feeding, hand 
expression and safe milk storage. Retrospective data for 
the pre-intervention and post-intervention were collected 
to investigate the effectiveness of program.

Findings: Results showed an increased breastmilk 
feeding of <32-week gestation preterm infants. For the pre-
intervention group, breastmilk feeding at 1 month and at 
discharge were 76.1 % and 32.8% respectively. For the 
post-intervention group, breastmilk feeding at 1 month and 
at discharge increased to 86.7% and 68.9% respectively. 
Mothers showed high satisfaction and overall rating 
reached 4.87 out of 5.

Conclusions: The program was successfully 
implemented, resulting in increased breastmilk feeding in 
preterm infants. Based on these positive outcomes, we 
would promote and sustain the program in our unit.

Post Discharge PICU Follow-Up Service:
A New Initiative and Paradigm Shift

WMJ CHIU, MY CHAN, KYW CHAN

Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong SAR, 

China

Background/Introduction: Most children admitted to 
a paediatric intensive care unit (PICU) now survive 
because of advancement in intervention and care. PICU 
discharge is a challenging procedure with risks and 
complications for patients. The importance of follow-up 
for patients newly discharged from PICU is being 
increasingly recognised.

Purpose: To enhance smooth transition to general 
ward so as to streamline continuity of care; provide support 
to general ward staff; improve communication between 
PICU & general ward staff; and provide education to 
parents if necessary.

Method: This follow-up service initiated in March 
2022. All cases discharged from PICU to paediatric general 
wards at the Queen Elizabeth Hospital were included. 
Cases admitted to PICU for procedures only, such as 
bronchoscopy and renal biopsy, as well as cases discharged 
to the general beds attached to PICU were excluded. All 
eligible cases were reviewed by the Nurse Consultant (NC) 
or Associate Nurse Consultant (ANC) of PICU in person at 
3 time points.

Findings: From March 2022 to July 2025, 344 cases 
newly discharged from PICU joined the follow-up services 
and reviewed at 3 time points. 66.2%, 37.2% and 63.9% of 
cases were reviewed at upon discharge from PICU; 24 
hours after discharge from PICU; and 48 ~ 96 hours after 
discharge from PICU respectively. Seven periodic PICU 
discharge case meetings were carried out by the PICU 
medical and nursing team for case discussion.

Conclusion: We successfully developed and 
implemented a follow-up service for patients newly 
discharge from PICU. This service may help to improve 
the standard of care after PICU admission.
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Quality Improvement Project in Preventing 
Medical Adhesive-Related Skin Injuries 
(MARSI) in Neonatal Intensive Care Unit

SS SUNG, CN CHAN, PY CHENG, CY SHUM, WL CHAN,
YT WAN, MY IP, SM CHENG

Department of Paediatrics, Prince of Wales Hospital, Hong Kong SAR, 

China

Background: Neonates in the Neonatal Intensive Care 
Unit (NICU), especially during their first two weeks of 
life, are at risk of developing medical adhesive-related skin 
injuries (MARSI). This is highly related to gestational age, 
birth weight, medical conditions, length of hospitalisation 
and the awareness of MARSI prevention in clinical setting. 
MARSI negatively impact the health outcomes of 
neonates, which requires attention to the issue.

Purpose: This quality improvement project aimed to 
reduce the incidence rate of MARSI in NICU by 
implementing a program, which standardised the nursing 
practice on application and removal of medical adhesives 
and enhanced nurses' awareness to MARSI prevention.

Methods: The Plan-Do-Study-Act (PDSA) cycle was 
adopted to guide the preparation, implementation and 
evaluation phase of the project. Sixty-one NICU nurses 
were recruited for the program, which was delivered in 
small groups. The program provided education on MARSI, 
introduced Neonatal Skin Condition Score (NSCS) for 
skin assessment, and guided nurses on selecting, applying, 
and removing medical adhesives. Video tutorials were 
included for effective learning.

Findings: Pre- and post- intervention data analysis 
showed a significant reduction in the incidence rate of 
MARSI from 17.4% to 0%. In addition, nurses' knowledge 
level of nurses regarding MARSI increased from 35% to 
97%.

Conclusions: The program on MARSI prevention had 
successfully minimised the incidence of MARSI in NICU, 
improved the awareness and knowledge level of nurses. 
Sustaining the good practice will be essential to promote a 
healthier and better quality of life for the neonates.

I See Finally! Family Board Game Session 
to Enhance Understanding and Tailor 
Psychosocial Support to Relieve Carers' 
Stress in Managing Teens with ADHD and 
Comorbidities

Eve WONG, S LEUNG

Adolescent Medical Centre, Department of Paediatrics, Queen Elizabeth 

Hospital, Hong Kong SAR, China

Introduction: Parenting a child with attention deficit 
hyperactivity disorder (ADHD) is challenging; parenting a 
teenager with ADHD and additional comorbidities can be 
even more demanding. Studies have shown that families of 
children with ADHD experience higher psychological 
distress, reduced parenting self-efficacy and consistency, 
more stressful life events, poorer family quality of life, and 
greater parenting anger. To address these challenges, an 
innovative family board game session was introduced at 
the Adolescent Medical Centre, Department of Paediatrics, 
Queen Elizabeth Hospital. This intervention aimed to 
enhance carers' understanding and provide tailored 
psychosocial support to relieve stress in managing 
adolescents with ADHD and comorbidities.

Method: The tile-based board game Rummikub, 
played with modified rules, was used as the intervention 
tool. Assessment: A one-off initial dynamic assessment 
was conducted with the adolescent and their parents/
caregivers. Intervention: Follow-up sessions (2-3) were 
held at 1-2 month intervals. Each session lasted 45-90 
minutes. Facilitation: The boardgame facilitator also 
served as the assessor, providing debriefing after each 
dynamic assessment. Outcome Measures: Evaluation was 
conducted using  (i)  A structured checklist and rating 
scale; (ii) Self-reported progress by the adolescent; 
(iii) Self-reported progress by parents/caregivers; 
(iv) Academic performance at school.

Results: The experiential board game process enabled 
families to step into their children's shoes and better 
understand their "lived experiences" of difficulties with 
selective, focused, limited, alternating, or sustained 
attention, as well as distractibility, impulsivity, and 
hyperactivity. Families reported immediate stress relief, 
greater empathy and acceptance, a clearer sense of 
direction in treatment, provide practical solutions to 
support daily functioning and academic studies.

Conclusion: This innovative approach demonstrates 
how a simple, interactive board game can serve as a 
powerful psychosocial tool to enhance family 
understanding and reduce caregiver stress in managing 
adolescents with ADHD and comorbidities.
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The Modification and Improvement of 
Endotracheal Tube Securement in PWH PICU

HY TO, KH LEUNG, KKY LAM, TO CHAN, YT LEE

Department of Paediatrics (PICU), Prince of Wales Hospital, Hong Kong 

SAR, China 

Background: In PWH PICU, endotracheal tube (ETT) 
was commonly secured by doctor-led stitches method 
using adhesive tape and stitches. This provided a low 
unplanned extubation rate, but the following risks were 
also observed, including frequent restrapping, risk of 
needle stick injury, and difficulty in oral and skin care. In 
fact, nurse-led non-stitches methods were suggested to be 
beneficial to the reduction of above risk.

Objectives: This project aimed to implement a nurse-
led non-stitches ETT securement in PICU and determine 
the impact in reducing the identified risk.

Methodology: The non-stitches ETT securement 
method was separated into adhesive tape (Phase 1: 
Transpore Clear with H-technique, Phase 2: Zinc oxide 
with H-technique) for ETT<5 mm and securement device 
for ETT>5 mm. The primary outcomes were frequent 
restrapping rate, oral assessment scale and pressure injury 
rate. The secondary outcome was nurses' compliance, 
evaluated by knowledge level, quality of practice and 
confidence level.

Finding: Under nurse-led non-stitches ETT 
securement, oral assessment scale and pressure injury rate 
maintained a high quality of performance. The rate of 
frequent restrapping was statistically significantly reduced 
(OR 0.096, P=0.049). In the nurses' compliance, the 
targeted knowledge level and quality of practice were 
achieved. The confidence level in new role allocation, 
applying device, and aftercare were also satisfactory, but 
that in strapping material and strapping technique were 
below target.

Conclusion: Nurse-led non-stitches method could 
provide an effective ETT securement by eliminating the 
risk of needle-stick injury and reducing restrapping rate. 
However, extensive study and education in nurse-led 
practice about adhesive tape and strapping technique are 
necessary.

Implementation of Quiet Time Programme for 
Preterm Infants in Neonatal Ientensive Care 
Unit

WY FOK, SS KWOK, WH LAM, YW MAN, PK MO,
KK WONG, MY Ip, SM CHENG

Department of Paediatrics, Prince of Wales Hospital, Hong Kong SAR, 

China

Introduction: Preterm infants in Neonatal Intensive 
Care Units (NICU) are exposed to excessive sensory 
stimuli, potentially impacting their development. Quiet 
time reduces controllable light and sound while 
minimising infant handling. Studies show benefits 
including stabilised heart and respiratory rates, improved 
sleep quality, reduced stress, and better development 
outcomes.

Purpose: This programme aimed to implement and 
evaluate a quiet time period in the NICU at Prince of Wales 
Hospital by implementing a structured quiet time 
programme; enhancing nurses' knowledge; and raising 
staff awareness about maintaining a quiet environment.

Methods: A daily 60-minute quiet time period (12:45-
13:45) was implemented for infants born before 37 weeks 
gestation. The intervention encompassed noise reduction 
(<65 dB), light control (<50 Lux), and minimal handling. 
Staff education was conducted through group training 
sessions. Data collection occurred over 2 months (August-
October, 2024), measuring vital signs, activity levels, and 
environmental parameters before, during, and after the 
quiet time period.

Findings: Environmental modifications achieved 
sound reduction of 1-9 dB and light reduction to 0 Lux. 
While physiological parameters remained stable, increased 
sleep was observed during quiet time periods. Staff 
knowledge improved from 45% to 98% post-educational, 
with high compliance rates (90-100%).

Conclusions: The Quiet Time programme effectively 
reduced environmental stimuli and increased staff 
knowledge and awareness. Continued implementation and 
refinement of the programme is recommended.
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Inspiratory Muscle Training in Patient with 
Mixed Connective Tissue Disease: A Case 
Study

HCS LAU,1 WW HUI,1 MYR CHAN,1 KN CHEONG,2

F CHOI,2 MC POON,1 WW CHAN1

1Allied Health Department; 2Department of Paediatric and Adolescent 

Medicine, Hong Kong Children's Hospital, Hong Kong SAR, China

Background: Mixed connective tissue disease 
(MCTD) is a rare systemic autoimmune disease 
characterised by overlapping connective tissue disorders. 
Interstitial lung disease (ILD) is prevalent in MCTD 
patients and can lead to compromised respiratory function 
with prolonged hospitalisation. Inspiratory muscle training 
(IMT), a therapeutic modality, designed to improve 
respiratory muscle strength by breathing through a device 
that provides adjustable resistance.

Purpose: The effect of IMT on ILD remain 
underexplored. This case involved a 15-year-old male 
diagnosed with multisystem MCTD with ILD, requiring 
prolonged PICU hospitalisation and rehabilitation. IMT 
was introduced to address his respiratory complications 
and aimed to reduce hospitalisation sequelae. 

Methods: The patient was initially presented to PICU 
with multisystem vasculitis and myositis, resulting in 
encephalopathy, ILD and generalised muscle atrophy. IMT 
was prescribed daily, completing 30 repetitions of 30% of 
maximum inspiratory pressure (MIP). To evaluate 
inspiratory muscle strength and respiratory function, MIP 
and forced vital capacity (FVC) was measured.

Findings: Initial assessment showed MIP of 
17 cmH2O, significantly below the normative value of 
95 cmH2O for boys aged 12-19. Over 3.5 months, MIP 
increased by 359%, reaching 78 cmH2O. FVC improved 
from 1.45 L to 2.82 L (41% to 82% of predicted value). 
This improvement was reflected on patient's walking 
tolerance, progressing from walking 10m under 
supervision to tolerating outdoor walking for 2 hours, 
regaining independence in daily activities.

Conclusions: IMT effectively improved inspiratory 
muscle strength, respiratory function and functional ability 
in patients with MCTD with ILD, and should be 
recommended as a key component of pulmonary 
rehabilitation.

Effects of Non-Pharmacological Interventions 
on Sleep Quality in Paedatric Oncology 
Patients and Survivors: A Systematic Review

SY MAK,1 AT CHEUNG,2 WHC LI2

1Hong Kong Children's Hospital; 2The Chinese University of Hong Kong, 

Hong Kong SAR, China

Background: Sleep disturbances are prevalent among 
paediatric oncology patients, driven by cancer, treatment 
side effects, and hospital environments, negatively 
impacting quality of life. Non-pharmacological 
interventions offer safe, adaptable solutions, but their 
efficacy in this population lacks consensus.

Purpose: This systematic review evaluates the 
effectiveness of non-pharmacological interventions in 
improving sleep quality among paediatric oncology 
patients (0-21 years) during treatment or survivorship.

Methods: PubMed, Scopus, CINAHL, and PsycINFO 
were searched (2000-2025) for randomised controlled 
trials and quasi-experimental studies. Keywords included 
paediatric cancer, non-pharmacological interventions (e.g., 
cognitive-behavioural therapy, exercise, music therapy), 
and sleep outcomes (e.g., sleep quality, duration). 
Pharmacological or respiratory sleep disorder studies were 
excluded. Data were synthesised narratively; study quality 
was assessed using Joanna Briggs Institute tools.

Findings: Nine studies (n=397) tested music therapy, 
sleep hygiene education, relaxation (e.g., progressive 
muscle relaxation), exercise, and massage in leukaemia 
and solid tumour patients. Music therapy and relaxation-
exercise interventions significantly improved sleep quality. 
Massage and education-relaxation increased sleep 
duration. Progressive muscle relaxation reduced fatigue in 
one study. Small samples, short durations, and biases (e.g., 
unclear randomisation) limited evidence strength. No 
adverse events occurred.

Conclusion: Non-pharmacological interventions, 
particularly music therapy and relaxation-exercise, show 
promise for improving sleep in paediatric oncology 
patients, but methodological weaknesses necessitate larger, 
standardised trials to establish guidelines.
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A Nurse-Initiated Enhancement Program on 
Targeted Oxygen Titration for Neonates in 
NICU

HC LEE, CY LUK, HY KWOK, SF CHEUNG, TK NG,
KY WONG, GS CHIU, SC CHEUNG

Department of Paediatrics and Adolescent Medicine, Queen Mary 

Hospital, Hong Kong SAR, China

Introduction: Oxygen is the most frequently 
administered medication in neonatal intensive care units 
(NICUs); however, individualised oxygen titration is 
essential to minimise adverse outcomes. Despite its 
importance, global compliance with target oxygen 
saturation remains suboptimal. In 2024, our institution 
achieved only 54.7% compliance with target oxygen 
saturation. This quality improvement project aimed to 
enhance compliance through evidence-based 
interventions.

Purposes: (1) To increase the duration of time neonates 
spent within the target oxygen saturation range by 20% and 
reduce time spent in hyperoxia; (2) To achieve over 80% 
accuracy in alarm limit-setting practices.

Methods: A pretest–posttest design based on the Plan-
Do-Check-Act framework was employed. Neonates 
requiring oxygen therapy with FiO₂ >0.21 were included. 
Outcome measures were (1) the proportion of time within 
the target SpO₂ range, obtained from the Clinical 
Information System (CIS); and (2) the accuracy of alarm 
limit settings, assessed through spot audits. Interventions 
included an evidence-based titration protocol, nurse 
education, retrospective chart review on the CIS 
enhancement, and cue card display.

Findings: Between April and August 2024, 68 nurses 
were trained and 62 neonates (gestational age 24-41 
weeks) were recruited, generating 4,626 hours of SpO₂ 
data. The percentage of time within target range increased 
by 20% (p<0.001), while hyperoxia decreased from 44.5% 
to 21.3% (p<0.001). Alarm-setting accuracy reached 88%.

Conclusion: The program significantly improved 
target oxygen titration and reduced hyperoxia, 
demonstrating the effectiveness of structured protocols and 
staff engagement in optimising neonatal oxygen therapy.

Implementation of Premature Infant Oral 
Motor Intervention (PIOMI) to Promote Early 
Oral Feeding

SW CHENG, YT CHAN, HY TING, WY CHAN, GS CHIU, 
KY WONG, M WONG

Background/Introduction: Premature infants 
frequently have immature suck-swallow-breathe 
coordination, leading to delayed oral feeding and 
prolonged hospitalisation. PIOMI is an evidence-based 
8-step oral stimulation protocol that acclerates feeding 
progression. However, a practice gap existed in the QMH 
NICU, where only occupational therapists (OTs) were 
trained in PIOMI. Furthermore, the unit initiated PIOMI at 
32 weeks' corrected gestational age (CGA), deviating from 
the updated protocol that recommends starting at 29 
weeks.

Purpose: To integrate PIOMI into routine care in a 
level III NICU, evaluate its effects on time to full oral 
feeding and length of stay, and access nursing knowledge, 
competency, and satisfaction.

Methods: A pretest-posttest design was implemented 
in the QMH NICU. Pre-intervention infant data (Jan-Apr 
2025, n=18) were compared with post-implementation 
data (Jul-Sep 2025, n-17), stratified by gestational age. All 
69 nurses completed PIOMI training via simulation 
and return-demonstration, and pre/post knowledge 
questionnaires.

Findings: For infants ≥34 weeks, the days to full oral 
feeding decreased significantly from 8.57 to 2.25 days 
(mean difference -6.32, p=0.01), while length of stay 
decreased by 4 days (p=0.25). No significant 
improvements were found in the 32-33+6 week group. 
Nursing adherence to PIOMI protocol reached 79.1%. 
Mean knowledge scores increased from 46.2% to 92.3%, 
and most nurse reported high confidence and satisfaction.

Conclusions: Incorporating PIOMI into NICU care is 
feasible, improves feeding outcomes in infants ≥34 weeks, 
and enhances nurses' developmental-care competency. 
Future studies should incorporate refresher training and 
parental involvement.
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To Explore the Introduction of Evidence-
Based Screening Tools that Can Enhance 
Nurses' Knowledge, Self-Efficacy, and 
Attitudes in Handling Patiens with Mental 
Health Problems 

HWH WONG

Paediatric and Adolescent Medicine, Caritas Medical Centre, Hospital 

Authority, Hong Kong SAR, China

Background: In the 2022/23 school year, 3.7% of 
secondary students in Hong Kong planned suicide, and 
1.6% attempted it within the past year. Approximately 
5,000 primary and 700 secondary school students require 
referrals to healthcare institutions, highlighting a critical 
issue. Currently, there are no standardised assessment tools 
or training programs for nurses to screen adolescent 
emotional problems in pediatric wards, leading to potential 
delays in addressing patients' needs. Paediatric nurses 
often lack experience in communicating and exploring 
about family backgrounds and protective factors, which 
are crucial for providing support.

Purpose: A cross-sectional descriptive survey was 
conducted to assess the knowledge, self-efficacy, and 
attitudes of 19 registered paediatric nurses in a general 
hospital in Hong Kong regarding patients with suicidal 
issues.

Methods: A range of training sessions was conducted, 
including the introduction of screening tools: Patient 
Health Questionnaire - Adolescent and the Ask Suicide-
Screening Questions. Additionally, self-directed learning 
was facilitated through a one-hour video and an emotional 
zone PowerPoint presentation, along with a 1.5-hour 
sharing session organised by the Child & Adolescent 
Psychiatry Nurse Consultant. Data were gathered using 
pre-, post-, and three-month follow-up questionnaires to 
evaluate the long-term impact on nurses.

Finding: Nurses' knowledge and self-efficacy 
improved over time, but there was no correlation between 
experience or education level and their ability to manage 
suicidal behaviours.

Conclusions: Introducing evidence-based assessment 
tools for pediatric nurses can enhance early detection and 
intervention for mental health issues.

Assessing Knowledge, Attitudes, and 
Educational Interventions for Pasteurised 
Donor Breast Milk Acceptance among 
Mothers in a Hong Kong Neonatal Unit

WY CHAN, JE TSO, CY LAW

Department of Paediatrics and Adolescent Medicine, Kwong Wah 

Hospital, Hong Kong SAR, China

Introduction: The established Hong Kong Breast Milk 
Bank (HKBMB) provides Pasteurised Donor Breast Milk 
(PDBM) as a critical alternative for NICU infants whose 
mothers have insufficient breast milk supply. However, 
parental acceptance rate remains low (approximately 
20%).

Purpose: This study aimed to identify the barriers and 
facilitators affecting PDBM acceptance and evaluate an 
educational video's impact on maternal knowledge and 
attitudes.

Methods: Pre- and post-intervention questionnaire 
study was conducted from July to September 2025 in the 
NICU/SCBU of Kwong Wah Hospital. Under convenience 
sampling, 52 mothers of hospitalised infants participated. 
They completed pre-intervention questionnaires assessing 
baseline knowledge, and attitudes, watched a standardised 
educational video on PDBM/HKBMB, and completed 
post-intervention questionnaires. 

Findings: Low PDBM acceptance is driven primarily 
by knowledge gaps and safety concerns, not cultural 
aversion. Key facilitators included healthcare professional 
support and peer testimonials, while key barriers included 
donor ambiguity and safety concerns. The educational 
video was highly effective in bridging the knowledge 
deficit and building trust. Post-intervention, knowledge 
improved. Trust in HKBMB (scale 1-10) shifted higher, 
with 50% scoring 9 or above post-intervention. Preference 
for PDBM over formula increased from 79% to 92%. 

Conclusions: Interactive education should be 
delivered to increase PDBM acceptance. Future promotion 
must address safety protocols and transparency to build 
parental trust, utilising healthcare professionals and 
multimedia to maximise this vital public health resource's 
utilisation.
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Quality Improvement Program: Prevention 
and Management of Diaper Dermatitis

IK CHAN, WY TANG, SP LAW, WSR CHAN, YS CHOW, 
WY LAM, WT LIE, YK YIM, SM CHENG

Department of Paediatrics, Prince of Wales Hospital, Hong Kong SAR, 

China 

Introduction: Diaper dermatitis (DD) is used to 
describe inflammatory reactions of the skin in the perineal 
and perianal areas (diaper area). The rate of babies in the 
Special Care Baby Unit (SCBU) suffering from diaper 
dermatitis was 27%. Therefore, we conducted a CQI 
program to address this issue. 

Purpose: The program aimed to reduce DD by 
implementing an evidence-based protocol for buttock care. 
It also raised awareness and improved knowledge among 
healthcare professionals and parents to prevent and 
manage DD effectively. 

Methods: The PDSA cycle serves as the guiding 
framework for the CQI program. During the Plan phase, 
the team focused on formulating strategies to enhance 
prevention and management of DD. In the Do phase, 
interventions were standardised, including changing diaper 
use practices and strengthening skin care. Staff and parents 
were also educated to raise awareness of DD. The Study 
phase involved collecting and analysing data on the 
incidence and severity of DD, while the Act phase 
incorporated the lessons learned to refine and optimise the 
interventions. 

Findings: The prevalence rate of DD in SCBU 
decreased from 27% to 15% between November 2023 and 
January 2024. After the program, 97.6% of cases were 
accurately assessed, with 89% receiving appropriate care, 
highlighting improved awareness of DD among staff and 
parents. 

Conclusions: The developed protocol is effective in 
reducing diaper dermatitis of babies. This protocol has 
become the standard of care in our unit when caring for 
babies.
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(A) Incidence and Disease Course of Isolated 
Ventricular Septal Defects Presenting in 
Infancy in Hong Kong

1. Which of the following is the most common 
congenital heart lesion in newborns?

 a. Coarctation of aorta
 b.  Patent ductus arteriosus
 c.  Ventricular septal defect
 d.  Atrial septal defect
 e. Tetralogy of Fallot

2. What is the incidence of isolated ventricular septal 
defect (VSD) in Hong Kong?

 a. 2.3 per 1000 live births
 b.  4.97 per 1000 live births
 c.  10.45 per 1000 live births
 d.  16.7 per 1000 live births
 e. 53.2 per 1000 live births

3. Which of the following is the correct sequence for 
VSDs prevalence identified in this study?

 I. Perimembranous VSD
 II. Muscular VSD
 III. Subarterial VSD
 a. II > I > III
 b.  I> II > III
 c.  II > III > I
 d.  I > III > II

e. III > I > II

4. Which of the following defect is more common among 
Asians?

 I.  Perimembranous VSD
 II. Muscular VSD
 III. Subarterial VSD
 a. I
 b. II
 c. III
 d.  I and II
 e. II and III

5. Which of the following is NOT a risk factors for VSD 
persistence?

 a. Larger defect size
 b. Subarterial location
 c.  Heart failure requiring medical treatment
 d.  Number of defect
 e. Male sex

(B) Depressive Symptoms in Children with Diabetes 
Mellitus and Their Associating Factors: An 
Observational Study in a Single Centre in Hong 
Kong

1.  Which instrument was used in this study to assess 
depressive symptoms in paediatric diabetes patients?

 a. Patient Health Questionnaire-9 (PHQ-9) 
 b. Centre for Epidemiologic Studies Depression Scale 

(CES-D)
 c.  Beck Depression Inventory (BDI)
 d.  Children’s Depression Inventory (CDI)
 e. Hamilton Depression Rating Scale (HAM-D)

2. A paediatric diabetes clinic is planning to implement 
routine mental health screening. Based on the 
methodology of this study, which of the following is 
the most appropriate approach

 a.  Screen only patients with poor glycaemic control
 b.  Screen all patients aged ≥10 years using a validated 

questionnaire annually
 c.  Screen only those with known psychiatric history
 d.  Use clinician judgement without formal tools
 e.  Screen only during hospital admissions

3. According to the study, which family-related factor 
was most strongly associated with depressive 
symptoms in paediatric diabetes patients?

 a. Sibling rivalry
 b. Parental overprotection
 c.  Low socioeconomic status
 d.  Parent–child relationship problems
 e. Grandparent caregiving
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4. Which factor was found to be protective against the 
development of depressive symptoms in PDM 
patients?

 a. Higher HbA1c level
 b. Increased number of hospital admissions
 c.  Use of continuous glucose monitoring system 

(CGMS)
 d.  Presence of diabetic complications
 e. Known behavioural problems

5. Why is regular screening for depressive symptoms in 
paediatric diabetes patients particularly important?

 a. Depression is rare but easily overlooked.
 b. Depressive symptoms can worsen glycaemic 

control and increase diabetic complications if left 
unrecognised.

 c.  It primarily identifies patients with behavioural 
issues.

 d.  Screening helps differentiate type 1 from type 2 
diabetes.

 e. It reduces the need for insulin therapy.

(C) Feasibility of Robot-Assisted Wedge Resection for 
Children with Meckel's Diverticulum

1.  Which of the following most accurately describes 
Meckel's diverticulum in children? 

 a. It is a rare congenital malformation of the 
oesophagus

 b. All affected patients present with obvious clinical 
symptoms

 c. It is an ileal diverticulum resulting from 
incomplete obliteration of the vitelline duct

 d. Pancreatic tissue is the most common ectopic 
tissue found

 e. Diagnosis relies primarily on clinical presentation 
without requiring ancillary investigations 

2.  What is the recognised main technical advantage of 
robotic surgical systems compared to conventional 
laparoscopic surgery? 

 a. Significantly reduced procedure costs
 b. Provision of three-dimensional visualisation and 

enhanced operational stability
 c.  More sophisticated force feedback systems
 d.  Smaller instrument size, particularly suitable for 

neonates
 e. No requirement for pneumoperitoneum 

establishment 

3.  Which of the following represents a disadvantage of 
robotic surgical systems in paediatric Meckel's 
diverticulum resection? 

 a.  Higher postoperative complication rates
 b. Significantly prolonged operating time
 c.  Lower requirements for preoperative diagnosis
 d.  Inability to perform intracorporeal anastomosis
 e. Lack of force feedback potentially increasing 

tissue injury risk 

4.  What is the typical initial exploratory approach for 
children with suspected Meckel's diverticulum when 
preoperative diagnosis is challenging? 

 a. Direct progression to robot-assisted laparoscopic 
surgery

 b. Initial open exploratory laparotomy
 c.  Conventional laparoscopy through an umbilical 

mini-incision
 d.  Reliance on CT angiography for definitive 

diagnosis
 e. Performing technetium-99m scintigraphy 

5. Which of the following is NOT considered a future 
direction for robotic surgery technology? 

 a.  Further cost reduction through expanded 
applications

 b. Laying the foundation for artificial intelligence-
operated surgery

 c.  Providing a technical platform for telesurgery
 d.  Complete replacement of all conventional 

laparoscopic procedures
 e. Exploring application possibilities for new 

diseases or surgical techniques 

(D) Implementation of Sialorrhoea Improvement 
Program to Improve Drooling Problem in 
Children

1.  Which of the following(s) is/are complications of 
drooling? 

 a. Recurrent aspiration pneumonia
 b. Dehydration 
 c.  Skin irritation 
 d.  Social embarrassment 
 e. All of the above
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2.  Which of the following is an objective score for 
anterior drooling? 

 a. 10-minutes Drooling Quotient (DQ10) 
 b. Visual analogue scale (VAS) 
 c.  Drooling severity (DS) 
 d.  Drooling frequency (DF) 
 e. Episode of chest infection

3.  Beyond what age is drooling considered pathological? 
 a. 18 months old 
 b.  2 years old 
 c.  3 years old 
 d.  4 years old
 e. 5 years old

4. What is the treatment option of drooling?
a. Anti-cholinergic medication 

 b. Botulinum toxin injection 
 c.  Surgery 
 d.  Oromotor and postural control training 
 e. All of the above

5.  What is the primary mechanism by which transdermal 
scopolamine treats drooling? 

 a. Increases saliva production
 b. Stimulates swallowing reflex
 c.  Blocks parasympathetic innervation of the salivary 

gland
 d.  Enhances muscular control of the lips
 e. Facilitates self-management techniques

Answers of January issue 2026

(A) 1. b; 2. c; 3. d; 4. b; 5. c

(B) 1. b; 2. b; 3. b; 4. c; 5. d

(C) 1. c; 2. c; 3. c; 4. c; 5. c

(D) 1. c; 2. c; 3. b; 4. b; 5. c
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