
New Series

Offical Publication of:
Hong Kong College of Paediatricians
Hong Kong Paediatric Society

HK J Paediatr (New Series) Vol 24. No. 2 April 2019

ISSN 2309-5393 (onl ine)ISSN 2309-5393 (onl ine)ISSN 2309-5393 (onl ine)ISSN 2309-5393 (onl ine)ISSN 2309-5393 (onl ine)
ISSN 1013-9923 (pr in t)ISSN 1013-9923 (pr in t)ISSN 1013-9923 (pr in t)ISSN 1013-9923 (pr in t)ISSN 1013-9923 (pr in t)

Indexed in EMBASE/Excerpta Medica,Indexed in EMBASE/Excerpta Medica,Indexed in EMBASE/Excerpta Medica,Indexed in EMBASE/Excerpta Medica,Indexed in EMBASE/Excerpta Medica,
Science Citation Index Expanded (SCIE) and ScopusScience Citation Index Expanded (SCIE) and ScopusScience Citation Index Expanded (SCIE) and ScopusScience Citation Index Expanded (SCIE) and ScopusScience Citation Index Expanded (SCIE) and Scopus
Full text online at www.hkjpaed.orgFull text online at www.hkjpaed.orgFull text online at www.hkjpaed.orgFull text online at www.hkjpaed.orgFull text online at www.hkjpaed.org

Editorial
The Window of  Opportunity to Establish 63
Paediatric Research Networks in the
Greater Bay Area
Cheung

Original Articles
Prevalence, Risk Factors and Impact of  ADHD 65
on Children with Recent Onset Epilepsy
Ngan, Tsang, Kwong

Solid Liver Tumours with Cystic Appearance: 70
Do They Have the Same Outcome?
Yu, Khong, Chiang, Cheuk, Ha, Chan

Effectiveness of  Macau Hepatitis B 76
Vaccination Programme for Newborns
from Hepatitis B Carrier Mother
Choi, Wong, Ieong

Regular Flush-lock is Unnecessary to Maintain 80
Patency of  Resting Totally Implantable Venous
Access Device
Lee, Ong

Case Reports
Two Cases of  Acute Necrotising 85
Encephalopathy: Same Disease, Different
Outcomes
Lam, Wu

Experience in Hepatic Artery Embolisation in 90
Paediatric Hepatic Blunt Trauma
Wong, Mou, Chan, Lee

Two Chinese Boys with Non-dystrophic 93
Myotonia: Overview and Experience with
Use of  Mexiletine and Carbamazepine
Lau, Ko, Lee, Mak

Infantile Fibrosarcoma as the Great Mimicker 97
of Infantile Haemangioma on Imaging
Emilia Rosniza, Che Zubaidah, Arni, Faizah

Letters to the Editor
On Diagnostic Acumen: Old Tradition, 101
New Dimensions, and Personal Views
Yau

Letter to the Editor 104
Tang, Chao

Clinical Quiz
What is the Diagnosis? 106
Yu, Luk

Abstracts of Articles in Chinese 107

MCQs 111

HONG  KONG  JOURNAL  OF  PAEDIATRICS

Medcom Limited



Blank

BLANK



HK J Paediatr (new series) 2019;24:63-64

Hong Kong Journal of Paediatrics

   (New Series)
An Official Publication of
Hong Kong College of Paediatricians &
Hong Kong Paediatric Society
c/o Hong Kong College of Paediatricians, Room 801,
Hong Kong Academy of Medicine Jockey Club Building,
99 Wong Chuk Hang Road, Aberdeen,Hong Kong.

Editorial Board

Chief Editor
CHEUNG Yiu Fai 
Associate Editors
CHUNG Hon Yin 
LAM Hung San 
LEUNG Ting Fan 
Honorary Secretary
CHAN Ching Ching 
Members
CHAN Chi Fung *
CHAO Sih Yin 
CHEUK Ka Leung 
FUNG Po Gee 
HON Kam Lun 
HUI Wun Fung 
IP Patrick 
KWAN Yin Wah 
KWONG Ling 
LEE Pui Wah 
LI Albert Martin 
LIU Kam Wing 
SIU Luen Yee
TSAO Yen Chow 
TSE Kei Chiu 
WONG Hiu Lei 
YEUNG Chap Yung 
YEUNG Wai Lan 

Honorary Advisors to the Editorial
Board
Andrew BUSH, United Kingdom
Don M. ROBERTON, Australia
David K. STEVENSON, USA
GUI Yong-Hao, China

Business Manager
TSOI Nai Shun **

*Representing HK College of Paediatricians
**Representing HK Paediatric Society

Publisher
Hong Kong Journal of Paediatrics is published
by Medcom Ltd, Flat E8, 10/F, Ka Ming Court,
688-690 Castle Peak Road, Kowloon, Hong
Kong SAR. Tel: (852) 2578 3833, Fax: (852)
2578 3929, Email: mcl@medcom.com.hk
Indexed in EMBASE/Excerpta Medica, Science
Citation Index Expanded (SCIE) and Scopus
Website: www.hkjpaed.org

ISSN 1013-9923

Editorial

The mix of original articles from the Pearl of the Orient, Las Vegas of the East,
and Garden City in Asia makes this an interesting issue of the Journal. Ngan et al
reported the prevalence, risk factors associated with attention deficit hyperactivity
disorder (ADHD) and the impact of ADHD on seizure outcome in Hong Kong
children with recent onset epilepsy.1 With the finding of an increased prevalence
of ADHD among children with recent onset epilepsy compared with the general
population, they suggested screening for ADHD in this group of children. Yu et
al from Hong Kong reviewed their experience on solid liver tumours with a cystic
appearance and highlighted the difficulties in the initial diagnosis due to similar
imaging appearance and possible pathological overlap between undifferentiated
embryonal sarcoma and mesenchymal hamartoma.2 Lee and Ong from Singapore
reported that omission of routine heparin saline flush-lock did not compromise
the patency of totally implantable venous access devices in children with cancers
and blood disorders.3 Finally, colleagues from Macau contributed an article on the
evaluation of efficacy of hepatitis B vaccine and immunoglobulin in preventing
vertical transmission based on retrospective analysis of their hospital data.4

The contribution from investigators in Macau appears timely, especially given
the recent opening of the Hong Kong-Zhuhai-Macau Bridge only five months
ago. This world's longest sea crossing together with the high-speed rail link
represent important links in the development of the dynamic hub of the Greater
Bay Area, which includes the Hong Kong Special Administrative Region, the
Macau Special Administrative Region, and nine cities in Guangdong Province:
Guangzhou, Shenzhen, Zhuhai, Foshan, Huizhou, Dongguan, Zhongshan, Jiangmen
and Zhaoqing. This represents the largest cluster among other Bay Areas, notably
the Tokyo and San Francisco Bay Areas. Would this master plan that covers
56,000 square kilometres and a combined population of about 70 million people
heralds a new era of academic interactions, clinical exchanges and research
collaboration in paediatric medicine? The answer to this question and the eventual
outcome would depend among other factors on how well we prepare ourselves in
grasping the window of opportunity. In an editorial of the Journal not long ago, it
was remarked that the new Hong Kong Children's Hospital would provide an
unprecedented opportunity for paediatric research by being the tertiary referral
centre for complex, serious, and rare childhood diseases.5 One cannot but only
imagine the impact of evidence generated from a mega paediatric research network
with a drainage area of more the fifty thousand square kilometres inhabited by 70
million people on the care of our patients.

Appraisal of recent publications from colleagues in our neighbourhood can
provide us with an idea of the nature of innovative works performed by our friends,
and more importantly, show the potentials and opportunities for paediatric
research networking in the Greater Bay Area at different levels. Liang et al
explored the implementation of artificial intelligence-based system to diagnose
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paediatric diseases.6 The team showed that machine learning
classifiers can query massive electronic health records in a
manner similar to a hypothetical-deductive reasoning used
by physicians based on about 100 million data points from
about 1.4 million paediatric patient visits. Their model was
shown to be comparable to experienced paediatricians in
diagnosing common childhood diseases. At a cellular level,
He et al examined the role of myeloid-derived suppressor
cells in neonates and found that these cells may be critical
for the regulation of inflammatory processes such as
necrotising enterocolitis in newborns.7 At the patient level,
based on their large congenital heart patient cohorts included
in the Guangdong Registry of Congenital Heart Disease, Ou
et al examined risk factors of congenital heart disease in
Guangdong and found that found that maternal environmental
exposure, occupation and perinatal diseases, and medication
use are dominate risk factors in Southern China.8 At the
public health level, the gigantic Born in Guangzhou Cohort
study has to date recruited 33,000 babies and their mothers,
with the aim of reaching 50,000 baby-mother sets by 2020,
has already yielded important results and attracted intense
interest from the international academic community to mine
the vast dataset.9 These are just some of the examples that
serve to encourage us to strategise among ourselves to form
paediatric research network in the Area, which foreseeably
will become one of the largest paediatric research network
in the world.

We can learn from established large paediatric research
networks, based on which we could propose our agenda,
explore direction, and consolidate plans for collaboration and
networking in the Greater Bay Area. Several years ago, the
American Academy of Paediatrics have identified about 70
exclusively paediatric networks in North America.10 Of these,
half are specialty care networks, 29% are primary care and
21% are disease-specific networks. One of the most fruitful
outcomes of paediatric research networking is exemplified
by the Childhood Cancer Research Network, which registered
all patients with childhood cancers treated in the Children's
Oncology Group hospitals and institutions in North
America.11 The close collaboration of different experts,
ranging from clinicians, scientists, epidemiologist, and
biostatisticians have provided the much needed data for
clinical paediatric oncology practice. Another example is the
Pediatric Heart Network, established by the National Heart,
Lung, and Blood Institute in the United States in 2001.12 This
infrastructure consists of nine main clinical sites, conducting
studies ranging from phase 1, 2, and 3 clinical trials,

observation studies, and quality improvement, nursing, and
health services research studies. Challenges in the process
of forming and developing research networks are to be
expected. These would include and not limited to regulatory,
logistic, financial and interpersonal hurdles. Nonetheless, for
those committed to materialise our dream and want nothing
but success, these challenges are meant to be overcome.

Change is the only constant in life. Heraclitus, a Greek
philosopher, was the one quoted to have said this. This is an
era of rapid changes. Not only are we witnessing the changes,
by grasping the window of opportunity and embracing
collaboration, we are the ones who would shape a new era
of clinical and academic paediatrics in the Area.

YF Cheung
Chief Editor
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Prevalence, Risk Factors and Impact of ADHD on
Children with Recent Onset Epilepsy

MYY NGAN, BCH TSANG, KL KWONG

Abstract Introduction: Attention deficit hyperactivity disorder (ADHD) is the most common psychiatric comorbidity
amongst children with epilepsy. We identified the prevalence, risk factors associated with ADHD and the
impact of ADHD on seizure outcome in Hong Kong children with recent onset epilepsy. Methods: Children
aged 6-18 years old with recent onset epilepsy with follow up in a regional hospital were recruited.
Chinese Strengths and Weaknesses of ADHD-Symptoms and Normal-Behaviours Questionnaire was
administered. Children with ADHD scores above cut-off were compared to those below cut-off for
identification of demographic and seizure related variables. Results: Forty-eight children with recent
onset epilepsy were recruited. Ten (20.8%) had ADHD scores above cut-off. Younger age at seizure
onset (OR 1.41, 95% CI 1.05-1.88, p=0.009) and younger age at time of study (OR 1.32, 95%
CI 1.01-1.73, p=0.009) were significant risk factors for ADHD. ADHD was not associated with seizure
outcome, discontinuation of anticonvulsant or need of polytherapy. Conclusions: There is an increased
prevalence of ADHD amongst children with recent onset epilepsy compared with the general population.
Screening for ADHD in children with recent onset epilepsy is recommended.

Key words Attention deficit hyperactivity disorder;  Child;  Epilepsy
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Original Article

Introduction

Children with epilepsy are at higher risk for psychiatric
comorbidities with attention deficit hyperactivity disorder
(ADHD) being the most common co-morbid psychiatric
disorder.1 The reported prevalence of ADHD in children
with epilepsy is around 30-40% in the western population.
A recent study in Taiwan also showed an increased risk of
ADHD in Asian children with epilepsy with ADHD
symptoms seen in 24.6% of children with epilepsy.2

Two epidemiological studies carried out in the UK showed
that children with epilepsy had a significantly higher rate
of mental health disorders than the general population and
children with non-neurological chronic disorders.3 The risk
of mental health disorder was further increased in children
with complicated epilepsy. In the Isle of Wight Study
carried out in 1970, mental health disorders were present
in 29% and 58% of children with uncomplicated and
complicated epilepsy, compared with 7% of children in the
general population and 12% of children with non-
neurological chronic medical disorders.4 Thirty years later,
Davies et al showed similar findings with a higher
percentage of children with epilepsy having psychiatric
disorders; 9.3% in the general population, 10.6% in non-
neurological  chronic medical  disorder,  26% in
uncomplicated epilepsy and 56% in complicated epilepsy
had psychiatric disorders.5

Although it is well known that children with epilepsy
have comorbid psychiatric diseases, the onset of these
comorbid diseases in relation to the onset of epilepsy has
not been well studied. Accumulating evidence suggests that



ADHD in Recent Onset Epilepsy66

some comorbid diseases including ADHD may antedate
the onset of epilepsy.6 Underlying neurobiological
abnormalities, genetic predisposition and effect of
environmental factors that underlie both epilepsy and
ADHD remain to be clarified.

Literature concerning the impact of ADHD on seizure
outcome is scarce. This study aims to identify the
prevalence, risk factors associated with ADHD and the
impact of ADHD on seizure outcome in Hong Kong
children with recent onset epilepsy.

Methods

This is a prospective cohort study. Children aged 6-18
years old with recent onset epilepsy (≤2 years duration)
with follow up in a regional hospital were recruited between
January to July 2010. Children attending special schools
were excluded. Chinese Strengths and Weaknesses of
ADHD-Symptoms and Normal-Behaviours Questionnaire
(Chinese SWAN) was administered to all participants on
follow up. It was completed by their parents and returned
to our neurology nurse.

The Chinese SWAN rating scale has previously been
validated and applied in the local population.7 This is a 19-
item questionnaire with a 7-point response for each item,
ranging from +3 (far below average) to -3 (far above
average). The cut-off score for the Chinese SWAN rating
scale was 1.65SD above the mean scores calculated from
local community data.7 Community data was obtained from
the validation study of the Chinese SWAN7 and included
randomly selected children aged 6-12 years from
government funded primary schools across Hong Kong.
Schools for children with mental or physical disabilities
were excluded.

To evaluate socio-demographic and seizure-related
variables, children with scores above the cut-off were
included as ADHD cases and compared to controls, children
with scores below the cut-off.

Seizure aetiology was classified according to the
Internat ional  League Against  Epilepsy (ILAE)
classification as genetic, structural/metabolic and unknown
origin.8 All patients received neuroimaging including CT
brain or MRI brain. Genetic tests were carried out by the
Clinical Genetics Service of the Department of Health in
selected patients (e.g. a positive family history of epilepsy,
dysmorphic features or developmental delay). Metabolic
tests were performed for individual cases according to

clinical indication. Good seizure outcome was defined as
seizure free on medication for 1 year or more.

Demographic data including parents' education level,
parents' employment status, type of housing and whether
family is on comprehensive social security assistance
(CSSA) were obtained through interview. Seizure
characteristics including age of seizure onset, type of seizure
(generalised, focal, unknown), aetiology and epilepsy
syndrome classification, history of status epilepticus, EEG
finding, neuroimaging finding, antiepileptic drugs used and
seizure outcome were obtained through medical records.
We analysed seizure outcome at the last follow up before
July 2013.

Approval from regional hospital ethics committee was
obtained prior to the study.

Statistical Analysis
Data processing and analysis was performed using SPSS

version 11.0. Student's t-test was used for continuous
variables and chi-square test or Fisher's exact test was used
for categorical variables. Logistic regression was used for
multivariate analysis. P-value ≤0.05 was considered
significant.

Results

Forty-eight children (28 females and 20 males) with
recent onset epilepsy were recruited. Their mean age at the
time of recruitment was 12.1±3.4 years. The mean duration
of follow up was 4.3±0.7 years.

Socio-demographic data is depicted in Table 1. Seizure
type according to the ILAE 2017 classification9 was
generalised onset motor in 17 (35%), generalised onset non-
motor in 8 (17%), focal onset with impaired awareness
motor in 19 (40%), focal onset with impaired awareness
non-motor in 2 (4%) and unknown onset motor in 2 (4%).
Seizure aetiology was genetic in 13 (27%), structural/
metabolic in 9 (19%) and unknown in 26 (54%). Nine
patients had medical comorbidities: asthma (1), cataract
(1), scoliosis (1), pervasive developmental disorder (1),
obesity (1), ovarian tumour (1), hearing loss (1), obstructive
sleep apnoea syndrome (1) and limited intelligence (1).

Ten (20.8%) children, 5 girls and 5 boys had ADHD
scores above cut-off, of which 7 had scores above cut-off
in the hyperactive-impulsivity domain and 3 in combined
scores. Four patients had psychiatric assessment according
to clinical needs and two were put on stimulant medication.
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One patient had ADHD diagnosed prior to recruitment into
this study but did not require medication. Combined,
inattentive and hyperactive-impulsive scores in girls was
-2.12 (SD 3.32), -0.63 (SD 0.94), -1.1 (SD 1.34) and in boys
-1.19 (SD 2.99), -0.43 (SD 0.98), -0.31 (SD 1.00)
respectively. Hyperactive-impulsive subtype scores were
significantly higher in boys than girls (p=0.037).

Table 2 depicts the socio-demographic and seizure
related variables of cases and controls.

Age at time of study was younger in cases than controls,
10.1±2.2 years versus 12.6±3.5 years (OR 1.32, 95% CI
1.01-1.73, p=0.009). More children with ADHD lived in
rented housing (80% vs. 46.9%), were on comprehensive
social security assistance (CSSA) (25% vs. 18.9%) and had
medical co-morbidities (30% vs. 16.2%) although the
difference did not reach statistical significance.

Regarding seizure related variables, children with ADHD
had a younger age of seizure onset than controls, 7.5±3.1
years and 11.1±3.6 years respectively (OR 1.41, 95% CI
1.05-1.88, p=0.009). Frequent seizures (seizures occurring
weekly or more frequently) were more common in children
with ADHD (55% vs. 26%) but the difference was not of
statistical significance. Other clinical variables were not of
statistical significance.

The impact of ADHD on seizure outcome assessed by
seizure control and anticonvulsant requirement is shown
in Table 3. Thirty-five children (72.9%) in the entire cohort

had good seizure outcome (seizure free on medication for
1 or more years) and there was no statistical difference
between ADHD group and control group in achieving good
seizure control. There was also no statistical difference
between the ADHD and control groups in whether
anticonvulsants could be stopped and the need for multiple
anticonvulsants for seizure control.

Discussion

Children with epilepsy are at a higher risk of developing
ADHD. An increased prevalence of ADHD ranging from
29.1 to 38% has been reported in children with chronic

Table 1 Social demographic features of sample

Social demographic feature (n=48)

Sex
Male (no.) 20
Female (no.) 28

Mean age
Years ± SD 12.1±3.4

Father's educational level
University or above (%) 9.8

Mother's education level
University or above (%) 4.5

Father's employment status
Economically inactive (%) 22

Mother's employment status
Economically inactive (%) 47.7

Housing
Rented accommodation (%) 47.9

Comprehensive social security assistance scheme (%) 18.9

Table 2 Socio-demographic and seizure related variables of
cases and controls

Case Control P-value

N=10 N=38

Age
Mean (SD) years 10.1 (2.2) 12.6 (3.48) 0.009

Father's educational level
University or above (%) 0 12.5 0.355

Mother's educational level
University or above (%) 0 5.9 0.593

Father's employment status
Economically inactive (%) 22.2 21.9 0.650

Mother's employment status
Economically inactive (%) 30 52.9 0.285

Rented accommodation (%) 80 46.9 0.068

CSSA (%) 25 18.9 0.511

Co-morbidity (%) 30 16.2 0.285

Age at seizure onset
Mean (SD) 7.46 (3.1) 11.1 (3.58) 0.009

Frequent seizures at onset (%) 55 26 0.100

Seizure type
Generalised (%) 66.6 51.4 0.478

Seizure aetiology
Genetic (%) 30 26 0.551
Structural metabolic (%) 20 18 0.611
Unknown (%) 50 55 0.521

Status epilepticus (%) 0 2.6 0.809

Febrile convulsion (%) 22.2 10.5 0.322

EEG abnormalities (%) 88.9 89.5 0.673

MRI abnormalities (%) 37.5 43.5 0.552
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epilepsy10-12 which is not seen in children with other long
term medical illnesses.5 Children with newly diagnosed
epilepsy have also been reported to have an increased
prevalence of ADHD,4 and ADHD symptoms may even
antedate the onset of the first seizure.11 Chou et al reported
a bidirectional association between epilepsy and ADHD.13

Possible common neurobiological processes which may be
responsible for the development of both ADHD and
epilepsy are still to be identified.

The prevalence of ADHD in our cohort of children with
recently diagnosed epilepsy is 20.8%. This figure is higher
when compared to the general childhood population.
ADHD had been reported in 6.1% of Chinese schoolboys.14

Hermann et al reported a significantly higher rate of ADHD
(31.5%) in children with epilepsy compared to controls
(6.4%).11 The discrepancy in frequency can be partly
explained by variability in methodology, socioeconomic
and geographic factors.

ADHD in children with epilepsy show different
characteristics to ADHD seen in the general population.
Within our cohort of children with epilepsy, there was an
equal sex distribution amongst cases with ADHD which
differs from the general population where there is a male
predominance. This phenomenon is similar to that reported
by Dunn et al.10 This suggests that there are other factors
predisposing to ADHD in children with epilepsy which is
common to both sexes.

In the general population, ADHD-combined subtype is
the most common type. In children with epilepsy some
studies have reported a higher proportion of the inattentive
subtype,3,10 while an equal proportion of inattentive and
hyperactive-impulsive subtype has also been reported.15  In
our study the most common subtype was hyperactive/
impulsive type. Seven out of ten had hyperactive-impulsive
type and three out of ten had combined type of ADHD.
However, the above observation is limited by the relatively
small sample size.

Early age of seizure onset was a significant risk factor
for ADHD in this study. This can be explained by the
adverse effect of epileptiform discharges on the developing

brain. Attention control involves a complex interaction of
networks located in multiple areas of the brain including
the frontal, parietal, midbrain and thalamic areas.16  Cortical
pruning and increase in myelination occurs throughout the
brain during childhood with large changes happening in the
frontal and parietal regions during late childhood and early
adolescence.11 Disruption to these neurodevelopmental
processes may affect the normal formation and function of
the attention networks.

Although certain areas of the brain such as the frontal
lobes are associated with control of attention, seizure
localisation was not a significant risk factor for ADHD in
this study. This is probably related to the global impact of
epilepsy on the brain. This is consistent with findings from
other studies which showed no significant difference
between localisation related and generalised epilepsies.11

Comorbid ADHD did not have a significant negative
impact on seizure outcome in our cohort. There was no
increase in the need for multiple drugs for seizure control.
There was also no significant difference in achieving good
seizure outcome (seizure free for 1 or more years) or the
ability to stop anticonvulsants between cases and controls.
However the duration of follow up was short and long term
seizure outcome could not be assessed.

Chinese Strengths and Weaknesses of ADHD-Symptoms
and Normal-Behaviours Questionnaire (Chinese SWAN)
was used. This has been validated in a Hong Kong Chinese
population.7 The advantage of using this questionnaire is
that the normative score compares well with that of western
counterparts unlike other scales which produced a higher
questionnaire-rated hyperactivity in the Hong Kong
population. The Chinese SWAN questionnaire is phrased
in a neutral manner and compares a child's behaviour to
that of their peers instead of focusing on the presence of
problematic behaviour. It also uses a 7 point response scale
allowing for neutral responses. Other questionnaires
phrased questions with an emphasis on the presence or
frequency of problematic behaviour. In Chinese culture,
non-conforming behaviours are less well tolerated and often
regarded as problematic thus giving rise to a higher score.7

This study is unique in that the prevalence of ADHD in
children with epilepsy in our local population has not been
reported before. Most data in the literature report ADHD
in children with chronic epilepsy. There is limited literature
on ADHD in children with recent onset epilepsy. This study
adds to the literature on the increased prevalence of ADHD
in children with recent onset epilepsy. The impact of ADHD
on seizure outcome has also not been reported in the
literature before.

Table 3 Seizure outcome of cases and controls

Case Control P-value

Seizure outcome
Good (%) 90 68.4 0.052

Off anticonvulsant (%) 60 34.2 0.081

Polytherapy (%) 10 15.8 0.596
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Limitations of this study is that there is a relatively small
sample size. Despite a modest sample size we were able to
identify age of seizure onset as a significant risk factor for
development of ADHD. However no independent risk
factor could be retained on multivariate analysis suggesting
a multi-factorial cause for ADHD. Future studies with a
larger sample size may be beneficial in identifying further
risk factors for the development of ADHD in children with
recent onset epilepsy. Extending the study period over a
longer duration may also give more information on seizure
outcome.

ADHD has a negative impact on a child's academic17

and social performance. Children with epilepsy and ADHD
have poorer health related quality of life scores and
decreased adaptive abilities.18 It also poses a significant
psychological burden on the family members of children
with ADHD.19 Proactive screening for ADHD is
recommended not only for chronic epilepsy but also for
those with recent onset epilepsy.

Conclusion

There is a higher prevalence of ADHD amongst children
with epilepsy than the general population. This increase in
prevalence is demonstrated early in the course of disease.
Earlier age of onset of epilepsy is a risk factor for ADHD
symptoms. As ADHD has a negative impact on children's
academic and social performance, it is important to screen
for presence of ADHD symptoms in this group of patients
and offer appropriate intervention.
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Solid Liver Tumours with Cystic Appearance:
Do They Have the Same Outcome?

JL YU, PL KHONG, AKS CHIANG, DKL CHEUK, SY HA, GCF CHAN

Abstract Objective: Paediatric undifferentiated embryonal sarcoma (UES) and mesenchymal hamartoma (MH) of
liver have similar imaging cystic imaging characteristic but have totally different clinical behaviour. We
reviewed ours experience and compared that with the literature. Methods: Our patients' database over the
past 25 years and all articles available from PubMed up to December 2016 were searched. Case reports
recorded with demographic data, clinical information and investigations were recruited. The diagnosis of
all cases had to be confirmed by histopathology. The data was analysed by SPSS 11.0 software. Results:
We identified 2 cases each of UES and MH in our centre, and from the literature, there were a total of 219
cases of UES and 138 cases of MH. The age at diagnosis for UES ranged from 1-83 years but 39.73%
were between 6-10 years, whereas 65.22% of MH were found at <2 years (range, newborn-73 years). The
chief complaint for UES was abdominal distension with or without abdominal pain and 50.81% of them
had accompanied systemic symptoms. In contrary, only 9.57% of MH had systemic symptoms.
Interestingly, both tumours were more commonly found in the right hepatic lobe. The prognosis of these
two entities was quite different, 41/103 (39.81%) of UES died, whereas only 7/110 (6.36%) cases with
MH died. UES required additional chemotherapy whereas MH did not. With the limited information,
some authors suggested that the ultrasonography findings were better concordant with the histology than
computed tomography or magnetic resonance imaging. 54.9% UES patients' tumour was solid and only
30.36% were cystic. For MH, there was no significant difference in the nature of tumour. Conclusion:
Similar imaging appearance and possible pathological overlap between UES and MH makes the initial
diagnosis difficult to be established. Surgical biopsy and excision remained mandatory to confirm the
diagnosis and to guide the subsequent treatment option.
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Introduction

Liver tumour only accounts for approximately 0.5-2%
of all tumours found in paediatric age. Cystic-like hepatic
tumours of children such as undifferentiated embryonal
sarcoma (UES) and mesenchymal hamartoma (MH) are even
rarer. Although UES and MH are both hepatic tumours of
mesenchymal origin, UES is considered as a highly
malignant liver tumour with a relatively poor prognosis but
MH is a benign tumour. Due to the differences in prognosis
and treatment approach of these two rare forms of tumour,
it is essential to make timely and accurate diagnosis.
However, their closely resembling cystic appearance by
conventional imaging such as computed tomography (CT)
scan or magnetic resonance imaging (MRI) makes the initial
clinical diagnosis difficult to be established. Furthermore,
the overlapping clinico-pathologic features of these two
entities and the lack of information in the literature led to
frequent confusion. So, in this article, we reported 4 of our
cases (2 UES & 2 MH) in details and compared them with
previously reported cases (219 UES & 138 MH) and we
focused on their differences in terms of clinical presentation,
imaging findings and outcome.

Case 1

A 13-year-old boy was incidentally detected to have a
huge mass in the abdomen after a trivial abdominal trauma.
Physical examination revealed non-tender hepatomegaly.
His alpha fetal protein (AFP) and other tumour markers were
normal. Ultrasonography (USG) examination showed a huge
mass at right posterior hepatic lobe (14.7×12.3×
12.3 cm) which contained a mixed cystic portion at upper
and middle pole, with hyperechoic solid component at lower
pole. The low echogenicity of the cystic area suggested either
degraded blood product or semisolid contents. Feathery
strands and septum were noted inside the cystic space. Low
velocity arterial flow was identified at the solid area but the
rest did not show hypervascularity. CT (Figure 1a) showed
an 11 cm multiloculated lesion with both solid and cystic
component, hypervascular and well encapsulated in the right
lobe of liver. Abdominal MRI revealed that there was a well-
defined 11cm diameter mass of heterogeneous signal in both
T1-weighted images and T2-weighted images with evidence
of fluid level inside. Eccentric areas of soft tissue component
showing hypointense signal on T2-weighted images, and
presence of gradual and abnormal enhancement after
administration of intravenous gadolinium. In the early

arterial phase, there was evidence of neovascularity seen
especially over the lower part of the mass lesion. The patient
underwent fine needle aspiration biopsy. Histological
features were compatible with UES (Few strips of tumour
containing spindled tumour cells in a loose tissue culture
like stroma which included some endothelial lined vascular
spaces. The tumour cells showed ovoid nuclei with
considerable pleomorphism, vesicular chromatin and
occasional multinucleated tumour giant cells. Mitotic figure
was identified occasionally. Immunochemical study showed
negative expression for cytokeratin, s-100, actin, desmin,
HMB45 and CD31. MIB1 proliferation marker showed the
tumour cells had a high proliferation index). Chemotherapy
was started according to Intergroup Rhabdomyosarcoma
Study-IV (IRS-IV) protocol. After 3 courses of VAC
(vincristine, actinomycin, cyclophosphamide), follow-up CT
showed the solid component was reduced in size, but there
was only minimally interval change in the cystic part.
Extended right hemihepatectomy was done and
subsequently, he continued with the chemotherapy. At 6
months after completion of chemotherapy, CT found slightly
heterogeneous parenchymal attenuation at segment IVb and
repeated CT scan 3 months later revealed multiple hypo-
enhancing liver lesions which were highly suggestive of
metastasis. Tumour markers were normal at that time. USG-
guarded biopsy was done and the features of the lesions,
with presence of hepatocytes, bile ductules and some fibrous
septae, were suggestive of focal nodular hyperplasia (FNH).
The patient is currently well without evidence of local
recurrence or metastatic disease at 12 years after
chemotherapy.

Case 2

A 10-year-old girl presented with intermittent right
abdominal pain and distension for few months and it was
associated with malaise, anorexia and weight loss later. Her
serum ALT and AST were both elevated but AFP was normal.
CT scan (Figure 1b) showed enlarged right lobe of liver
with a huge solitary mass measuring 15.1×11.9×15.9 cm
and USG revealed a large mixed cystic and solid tumour
over right lobe of liver with similar characteristics as
case 1. Trisegmentectomy of liver was done due to rapidly
mounting abdominal distension and pain. The tumour
ruptured intraoperatively with peritoneal spillage. Histology
was compatible with high grade poorly differentiated
embryonal sarcoma. Tumour ruptured through the capsular
surface with smooth circumscribed border and was
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composed of spindle to stellate cells lying in a markedly
myxoid  background.  Tumour  g iant  ce l l s  were
hyperchromatic and contained markedly pleomorphic nuclei
with frequent mitosis and sometimes multinucleation in
scattered areas. Immunochemical study showed the
expression of desmin, weak positivity for smooth muscle
actin but negativity for AE1/3. She received IRS-IV protocol
but it was cut short to 24 weeks due to severe veno-occlusive
disease  with subsequent portal hypertension and recurrent
variceal bleeding. Fifteen months after chemotherapy,
follow-up CT revealed a well-defined round lesion which
enhanced at venous phase in seen at inferior tip of the liver.
USG subsequently revealed that the liver parenchymal
echogenicity was coarse, with cirrhotic change. There were
several (at least 3) lesions in the lower parts of the liver
with the largest one being 2.3 cm at the inferior tip. The
largest lesion was slightly hyperechoic with hypoechoic
centre. The other two were predominantly anechoic. USG-
guided liver biopsy showed no evidence of malignancy and
it was compatible with focal nodular hyperplasia. She
remains to have portal hypertension with episodic variceal
bleeding. At around 9 years post-treatment, she experienced
abdominal distension again and imaging revealing multiple
liver nodules and biopsy confirmed recurrence of UES. Her
family declined further treatment and she passed away a
few months later.

Case 3

A 15-year-old girl presented with abdomen mass for 6
months and physical examination revealed non-tender
gross hepatomegaly. CT scan revealed large cystic like

tumour in the liver. Tumour markers and liver function
tests were grossly normal except mildly elevated serum
AST. USG-guided tumour biopsy was performed without
any conclusion due to insufficient tissue. The patient then
received liver wedge biopsy and the histology revealed
tissue formed by hypocellular fibroblast-like stromal cells
in a loose myxoid background compatible with
MH. There was a markedly delicate chicken-wire
configuration of vascular supply to the tumour. Only a
very minimal bile duct element was noted in which
abnormally dilated and curved bile ducts were seen
mostly at the periphery of the tumour. No overt malignant
cells were seen. Immunochemical study showed
expression of actin, but negativity for cytokeratin markers
of AE1/3.MIB1 (Ki-67) proliferation index was very low.
The tumour was subsequently gross totally excised and
she has been in remission for 10 years now.

Case 4

An 11-month-old girl presented with progressive
abdominal distension for 14 days. Physical examination
showed a large right upper quadrant mass. USG revealed
multiple cystic mass (largest one 12×9.5×10.5 cm) with
internal septations in the right lobe of the liver. CT showed
multiple round hypodense lesions in the right lobe with well
defined margin which was contrast non-enhancing.
Laboratory tests showed normal liver function and AFP.
Extended right hepatectomy was performed and the
pathology confirmed MH. There was a loose myxoid stroma
containing slender myofibroblast-like cells with elongated
blood vessels and lymphatics. A few haphazardly arranged

Figure 1 The difference in CT scan appearance between UES (case 1, left) and MH (case 4, right)

(a) (b)
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islands of normal looking hepatocytes were also present.
Various sized and irregular branching bile ducts were
scattered within the stroma resembling those seen in "ductal
plate" malformation. The stromal cells were bland looking
with no bizarre cells and mitotic figures were not seen. The
clinical course of the patient remains uneventful and is now
9 years post-treatment.

Discussion

UES and MH are both rare hepatic tumour of
mesenchymal origin. UES accounts for 9-13% and MH
represents another 5-8% of primary liver tumours in
children.1,2 However, their management and prognosis differ
significantly. MH has good prognosis with surgical resection
alone but UES requires combined surgery and intensive
chemotherapy to achieve durable remission. However, it may
be difficult to distinguish UES from the MH at diagnosis
because of their similar cystic appearance in imaging with
overlapping features in histopathology.

We searched the English full-text literature on PubMed
up to December 31, 2016. The diagnosis of all cases was
confirmed by histopathology. Patients’ demographic data,
clinical information and investigations were reviewed. The
findings of our cases were summarised in Table 1. The data
analysis was by SPSS 11.0 computer software. There were
a total of 219 cases of UES and 138 cases of MH,
respectively (Table 2). Both MH and UES are predominantly

paediatric tumours. Majority (65.22%) of reported MH
occurred in children <2 years old (range: newborn-73 years,
79.72% <5 years, 82.62% <10 years) with a slight female
predominance (F:M=1:0.68). Similarly, around 150 of the
219 (73.07%) cases of UES occurred in children <15 years
of age (range:1-83 years, 11.42% <5 years, 51.15% <10
years) and there was no gender predilection (female to male
ratio 1.06:1). Three of our patients were older than 10 yrs
but it will be hard to draw any conclusion due to our small
sample size. However, both MH and UES are not really
that rare among adults in the literature (13.77% &
26.94% reported cases >16 years, respectively).

MH classically presents with abdominal distension
without associated systemic symptoms (52.13%) though
respiratory distress or obstructive jaundice may be found
in those with huge tumours.3-5 Abdominal pain occurred in
8.51% of MH cases and few of them might develop due to
the torsion of pedunculated tumour.6 In contrary, the chief
complaints of patients with UES often included abdominal
distension and pain together with systemic symptoms such
as nausea, anorexia and fever (50.81%). Interestingly, both
MH and UES are more commonly found in the right lobe of
the liver though some might occupy the whole liver.7-9 There
was no characteristic abnormality found in the laboratory
tests. The liver parenchymal and ductal enzymes can be
normal and AFP is typically not elevated. However, elevation
of AFP was occasionally reported in some cases9,10 In our
patients, only one patient with MH had elevated liver
parenchymal enzymes and AFP level.

Table 1 Summary of the clinical features of the 4 cases in our centre
Case Sex Age Initial Systemic USG CT Histololgy Chemotherapy Surgery Complication Outcome

symptoms symptoms findings findings

1 M 13y Nil Nil, Mixed Multioculated UES IRS-IV Hemi- Pneumonia In remission
incidental cystic solid & cystic hepatectomy 12 years
findings lesion component post-chemo

2 F 10y Abdominal Anorexia, Cystic Multioculated UES IRS-IV Tri- Tumour ruptured Died of
pain weight loss  & solid solid & cystic segmentectomy Pleural tumour

component effusion recurrence
VOD 9 years

Cirrhotic liver post-chemo

3 F 15y Abdominal Nil Multiple Multioculated MH Nil Tri- Nil In remission
distension cystic lesion solid & cystic segmentectomy 10 years after

component surgery

4 F 10m Abdominal Nil Multiple Multioculated MH Nil Right Nil In remission
distension cystic lesion solid & cystic hepatectomy 9 years after

component surgery

USG = ultrasonography; CT = computed tomography; UES = undifferentiated embryonal sarcoma; MH = mesenchymal hamartoma; VOD = Veno-
occlusive deirare
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Only few studies mentioned the image differences
between UES and MH. USG appearance of MH is typically
fluid-filled cysts as anechoic areas with septa and solid
components as echogenic intervening areas. The amount of
solid tissue is variable but rarely contains debris. However,
the presence of thin mobile septae and/or round hyperechoic
parietal nodules within the cysts is highly suggestive of MH.
The sonographic features of UES can vary from a
predominant solid echogenic mass to a cystic hypoechoic
mass with multiple separations.11 Buetow' reported that all
28 UES appeared predominantly solid (83%) in USG which
were excellently compatible with pathologic findings.12

Therefore, CT and MRI findings do not readily differentiate
these two tumours. By far, USG is still the most informative
investigation as compared to CT or MRI for both diagnostic
and follow-up screening examination. However,
misdiagnosis was also reported even with "typical" imaging
findings.13

Interestingly, both of our UES patients were found to
have multiple hypo-enhancing liver lesions, highly
suggestive of metastasis in 6 to 12 months after completing

chemotherapy. They were both confirmed to be focal
nodular hyperplasia (FNH) by biopsy subsequently. To our
knowledge, FNH is encountered in only 0.02% of children.14

In our review of the literature, we did not find any cases of
UES subsequently developed into FNH during remission.
The association between UES and FNH remained to be
verified. For FNH, USG is often the initial investigation that
identified a focal hepatic lesion with a central
hypoechogenic stellate scar.15 FNH is usually homogeneous
and iso-attenuating to the normal liver on CT scan.

UES behaves in a highly malignant fashion and the
prognosis is worse than MH. Forty-one out of 103 (39.81%)
reported cases of UES died, whereas only 7 out of 110
(6.36%) cases with MH died. In 1970s, Stocker et al reported
80% of the 31 patients with UES died with a median survival
time of less than one year.16 Leuschner et al reviewed cases
from 1950-1988 and showed a better disease free survival
of 37.5% in late 1980s.17 Italian and German reported that
17 children with UES treated with the protocol designed
for childhood rhabdomyosarcoma could achieve 79% long-
term survival with follow-up ranging from 2.4 to 20
years.18 With the development of multidisciplinary regimen
including surgical resection, chemotherapy and liver
transplantation, the prognosis of UES has improved over
the past 20 years. Ten paediatric cases with UES achieved
90% overall survival rate after partial liver resection and
adjuvant chemotherapy.19 100% event-free survival was
reported in recent case series using upfront total resection
and adjuvant chemotherapy.20 In our analysis of a total of
103 UES cases, pre-and post-operative chemotherapy
combined with surgery achieved the best results (Table 3).
Both of our UES patients had long survival (9 and 12 years)
after the treatment but late relapse remains possible as in
case 2.

In the literature, several cases of UES in fact developed
from MH or associated with MH.21-24 Some suggested it is a
continuum between UES and MH in histopathology and

Table 2 Clinical characteristics of MH & UES in liver by
literature review

MH (138) UES (219)
(cases/percent%) (cases/percent%)

Age at diagnosis (years)
0-2 90 (65.22) 0
3-5 20 (14.50) 25 (11.42)
6-10 4 (2.90) 87 (39.73)
11-15 5 (3.62) 48 (21.92)
16-20 2 (1.45) 18 (8.22)
>20 17 (12.32) 41 (18.72)

Presentation 94 185
Asymptomatic 28/94 (29.79) 5/185 (2.70)
Abdominal distension 49/94 (52.13) 32/185 (17.30)
Abdominal pain 8/94 (8.51) 54/185 (29.19)
Local & systemic symptoms 9/94 (9.57) 94/185 (50.81)

Location of tumour in liver 108 134
(data available)
Left 26/108 (24.07) 22/134 (16.42)
Right 71/108 (65.74) 91/134 (67.91)
Both 11/108 (10.19)    21/134 (15.67)

Nature (data available) 108 112
Cystic 54/108 (50.0) 34/112 (30.36)
Solid 34/108 (31.48) 46/112 (41.07)
Both 20/108 (18.52) 32/112 (28.57)

UES = undifferentiated embryonal sarcoma; MH = mesenchymal
hamartoma

Table 3 Mortality rate of UES with different treatment

Treatment Death/total cases

Surgery alone 13/41 (31.7%)

Surgery+pre-chemotherapy 14/41 (34.14%)

Surgery+post-chemotherapy 6/41 (14.63%)

Surgery+post+pre-chemocherapy 2/41 (4.88%)

Total mortality rate 41/103 (39.81%)
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cytogenetics.25 The evidence of a close relationship can be
found in the cytogenetic findings in MH & UES and a
common break point at 19q13.4 has been identified in MH
& also UES arising from MH.26 Nowadays, in view of the
risk of malignant transformation, early complete excision is
still strongly recommended by most experts, although, some
argued on its benign nature with the possibility of
spontaneous regression.

In conclusion, MH and UES are two closely resembling
or even linked entities but with a diverse clinical behaviour
and outcome. Timely and accurate diagnosis should be made
so that appropriate treatment can be applied. Clinical features
and imaging findings especially USG appearance are helpful
to differentiate the two conditions. With combined surgical
and chemotherapeutic approach, good long-term outcome
can be achieved in UES patients nowadays. Whether focal
nodular hyperplasia is commonly associated with UES after
treatment remains to be verified in future study.
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Effectiveness of Macau Hepatitis B Vaccination Programme for
Newborns from Hepatitis B Carrier Mother

KC CHOI, CL WONG, KM IEONG

Abstract Aims: First: To evaluate the effectiveness of Hepatitis B vaccine (HepB Vaccine) and Hepatitis B
immunoglobulin (HBIG) on preventing vertical transmission of hepatitis B virus from hepatitis B carrier
mother. Second: To assess the effectiveness of HepB Vaccine in providing adequate immune protection.
Methods: It is a retrospective study from 1st January 2009 to 31st December 2013 which includes newborns
from hepatitis B carrier mother delivered at Centro Hospitalar Conde de Sao Januario (CHCSJ) hospital
of Macau. There were total 1315 newborns involved in the study. Hepatitis B carrier status was defined as
patient who has hepatitis B surface antigen (HBsAg) during blood test. According to CHCSJ hospital
hepatitis B vaccination protocol, all subjects should receive both HBIG and first dose of HepB Vaccine
during birth, followed by second and third dose of HepB Vaccine at first and sixth month of age. For
preterm baby with birth weight less than 2 kg, an additional dose of HepB Vaccine was required during
second month of age. Blood test for HBsAg and hepatitis B surface antigen antibody (Anti-HBs) were
performed after nine months of age to check for hepatitis B infection and immunity post vaccination. For
non-infected subjects who did not develop adequate immune protection, a second course (three doses) of
HepB Vaccine will be offered. Results: Out of the 1315 subjects, only 980 subjects had post vaccination
blood test and HepB Vaccine given according to CHCSJ hospital hepatitis B vaccination protocol. Therefore,
hepatitis B vertical transmission rates and post vaccination immune protection can only be assessed on the
980 subjects. Twenty-two out of 980 subjects were tested positive for HBsAg. That equals to an overall
vertical transmission rate of 2.24% (95% confidence interval 1.29 to 3.18%). As an additional finding,
based on the 570 subjects' mothers who had hepatitis B envelope antigen (HBeAg) tested, 176 were positive
for HBeAg. The vertical transmission rate for HBeAg positive mothers were much higher reached 12.5%
(95% confidence interval 7.5 to 17.5%). Eight hundred and sixty-four out of 980 babies developed adequate
immune protection (as defined by antibodies level more than 10 mIU/ml) from hepatitis B virus after first
course of HepB Vaccine. For the remaining 94 babies without adequate protection, 74 agreed to have
second course of HepB Vaccine. However, only 29 babies had antibodies level tested after vaccination and
follow up blood test revealed all of them to have immune protection. Conclusion: Active and passive
immunisation with HepB Vaccine and HBIG for newborns of hepatitis B carrier mother are highly effective
in preventing vertical transmission of hepatitis B virus and also provide adequate immune protection for
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Introduction

Hepatitis B virus infection is a worldwide health
problem. It is estimated that there are about 248 million
hepatitis B carriers in the world. Approximately 600,000
die annually from hepatitis B virus related liver disease.1,2

The prevalence of hepatitis B infection varies greatly with
different geographic locations. High prevalence areas
include Macau, China and South-East Asia have rates
>8%. As compare to low prevalence areas like United states,
Canada and Australia which have rates around 0.1-2%.1-3

The principle mode of virus transmission varies from high
to low prevalence areas. In high prevalence area like Macau,
the principle mode of transmission is perinatal. If babies
acquire the virus during perinatal period, almost 90% will
develop chronic carrier status. On the other hand, if adult
acquire the infection, only 5% will become chronic carrier.4-6

It was shown that Chronic Hepatitis B carrier have higher
risk for developing chronic hepatitis, liver cirrhosis and
even hepatocellular carcinoma. Thus, it is important to
prevent the transmission of hepatitis B virus during the
perinatal period. From the previous studies, we knew that
the combination effect of Hepatitis B Vaccine (HepB
Vaccine) and Hepatitis B immunoglobulin (HBIG) could
reduce the rate of hepatitis B perinatal infection by more
than 90%.7,8 In regards to Macau, it has commenced its
own hepatitis B vaccination programme since 1989. All
newborns in Macau will receive HepB Vaccine and
newborn from hepatitis B carrier mother will receive an
addition of HBIG within 24 hours after delivery. Local
protocol in Macau requires newborns delivered by hepatitis
B carrier mother to be tested for hepatitis B surface antigen
(HBsAg) and Anti-HBs after 9 months of age or 1-2 months
after third dose of HepB Vaccine.9 Despite the fact that
Macau has its own hepatitis B vaccination programme since
year 1989, there has not been any formal study conducted
on the effectiveness of this programme in the prevention of
hepatitis B virus perinatal transmission. This study will
evaluate the effectiveness of the HepB Vaccine and HBIG
in preventing vertical transmission of Hepatitis B virus and
also determine the immune protection rate after vaccination.

In addition, for those babies who do not develop immune
protection after first course of HepB Vaccine. A second
course of vaccination will be offered follow up by antibodies
level testing.

Methods

Newborns from hepatitis B carrier mother delivered at
Centro Hospitalar Conde de Sao Januario (CHCSJ) hospital
of Macau were selected for this retrospective study. There
were 1315 newborns during the period from 1st January
2009 to 31st December 2013. Ethics approval from CHCSJ
hospital Medical Ethic Committee has been obtained for
this research project. Hepatitis B carrier status was defined
as patient who has HBsAg during blood test. According to
CHCSJ hospital hepatitis B vaccination protocol, all subjects
should receive both HBIG and first dose of HepB Vaccine
during birth, followed by second and third dose of HepB
Vaccine at first and sixth month of age. For preterm baby
with birth weight less than 2 kg, an additional dose of HepB
vaccine was required during second month of age. Blood
test for HBsAg and Anti-HBs were performed after nine
months of age. For subjects with Anti-HBs level less than
10 mIU/ml, a second course of HepB Vaccine will be offered
follow up by repeat antibodies level testing.

Results

Out of the 1315 subjects, only 980 subjects had post
vaccination blood test and hepatitis B vaccination given
according to CHCSJ hospital hepatitis B vaccination
protocol. Thus, hepatitis B vertical transmission rates and
post vaccination immune protection can only be assessed
on the 980 subjects. Twenty-two subjects out of 980 were
tested positive for HBsAg. That equals to an overall vertical
transmission rate of 2.24% (95% confidence interval 1.29
to 3.18%). All infected subjects were delivered by hepatitis
B envelope antigen (HBeAg) positive mother. As an
additional finding, 570 out of 980 subjects' mothers actually

most subjects. For subjects who did not develop adequate immune protection after first course of HepB
Vaccine, it is worth giving a second course of HepB Vaccine. The compliance rate to CHCSJ hospital
hepatitis B vaccination programme is not satisfactory and improvement has been made after the study
period. Follow up study will be needed in the future to look for any improvement in compliance rates.

Key words Hepatitis B;  Hepatitis B immunoglobulin;  Hepatitis B vaccine;  Newborns;  Vertical transmission
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had HBeAg blood test performed and 176 mothers were
positive for HBeAg. Out of the 176 HBeAg positive
mothers, 22 have infected infants and 154 have non-infected
infants. This equals to vertical transmission rates of about
12.5% (95% confidence interval 7.5 to 17.5%) for HBeAg
positive mother despite HepB Vaccine and HBIG injection.
864 out of 980 babies developed adequate immune
protection (as defined by antibodies level more than
10 mIU/ml) from hepatitis B virus after first course (three
doses) of HepB Vaccine. That equals to 88% (95%
confidence interval 86 to 90%) of immune protection rates.
In regards to the non-infected 94 babies without adequate
immune protection, 74 agreed to have second course (three
doses) of HepB Vaccine given. However only 29 of them
had repeated antibodies level testing and result revealed
all of them to be immune protected.

Discussion

According to previous studies, the risk of maternal-infant
transmission of hepatitis B virus is about 85-90% in infant
born to HBeAg positive mother and 32% in infant born to
HBeAg negative mother. Overall risk of transmission is
about 40%.10,11 In contrast, when both HepB Vaccine and
HBIG are given, less than 5% of infant become
infected.7,8 In this study, only 2.24% (95% confidence
interval 1.29 to 3.18%) of infant become infected.
According to Australian immunisation handbook, a single
course three doses of HepB Vaccine will provide immune
protection for about 90% of subjects.4 For non-responders
to first course of HepB Vaccine, repeat second course of
HepB Vaccine will provide adequate protection for most
subjects.12 In this study, about 88% (95% confidence
interval 86 to 90%) of subjects developed adequate
antibodies level after first course of HepB Vaccine. For
the non-responders who participate in the second course
of HepB Vaccine, those who agreed to have repeat blood
test had all responded well with production of adequate
antibodies level. These results are consistent with the data
from Australian immunisation handbook and international
studies. This means for non-responders after first course
of HepB Vaccine, it is worth giving a second course of
HepB Vaccine.

During the study period, there were 1315 newborns
delivered by hepatitis B carrier mother, however only 980
complied to CHCSJ hospital hepatitis B vaccination
protocol. That give us a compliance rates of 74.5% and
non-compliance rates of 25.5%. This is one of the

deficiency of CHCSJ hospital hepatitis B vaccination
programme. On further investigation into the 335 non-
compliance subjects, we noticed that 312 subjects failed to
have appropriate post-vaccination serology performed and
23 subjects did not have hepatitis B vaccination given
appropriately. After further investigations, we noticed that
246 out of the 312 subjects were regularly followed up by
Macau health centre (which is responsible for primary
health care in Macau public health system) and 66 out of
312 subjects had missed the follow up after birth. Among
the 246 subjects, possible explanations for not having post-
vaccination serology perform include 1) patient's parent
refuse to have the blood test, 2) the health centre doctor
might have forgotten to order the blood test, 3) the patient
might have blood test done outside the public health care
system like in private or in China. Therefore, it was not
shown in the health information system. In response to this
finding, a new Health Centre Paediatric Guideline was
issued in year 2016 which emphasised the importance of
performing post-vaccination serology for baby from
hepatitis B carrier mother and the guideline also provided
patient education information for the baby's mother to learn
about the importance of having the blood test.13 In the future,
we are trying to incorporate a computer alert system in the
current health information system. It will alert the health
centre doctor to perform post-vaccination serology for baby
from hepatitis B carrier mother.

During the study, all infected subjects were delivered
by Hepatitis E antigen positive mother and this is likely
due to the fact that baby deliver by HBeAg positive mother
had much higher vertical transmission rates which was
about 12.5% (95% confidence interval 7.5 to 17.5%) in
this study. However, testing for HBeAg during the antenatal
period is not compulsory in Macau. If testing for HBsAg
as well as HBeAg antigen are performed during the
antenatal period, we will be able to isolate this group of
higher risk patients and look for further ways to decrease
the vertical transmission rate of Hepatitis B virus by
additional intervention like anti-viral treatment. That is
something we can consider in the future.

As the result of this study, we found out that the
compliance rate to CHCSJ hospital hepatitis B vaccination
protocol was not satisfactory and further action has been
taken to improve the situation. On the positive side, Macau
hepatitis B vaccination programme has successfully reduced
the risk of hepatitis B vertical transmission and also
provided adequate immune protection to most of the
subjects. For non-responder to first course of HepB
Vaccine, it is worth giving a second course of HepB Vaccine
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as it has already done in Macau. In the future, we should
anticipate a fall in the prevalence of hepatitis B infection in
Macau.
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Regular Flush-lock is Unnecessary to Maintain Patency of
Resting Totally Implantable Venous Access Device

ACW LEE, ND ONG

Abstract Objective: The manufacturer recommends totally implantable venous access devices (TIVAD) be flushed
with a heparin solution every four weeks when they are not in use. However, there is no medical evidence
to support this practice. We seek to examine if catheter patency can be maintained when regular flushing
for TIVAD is omitted. Methods: From January 2010 to July 2017, patients whose TIVADs were accessed
more than 56 days from the last use were identified. The patency of the catheters and interventions taken
for catheter occlusion were noted. Results: 37 children with cancers/blood disorders and TIVADs had
had 89 accessions during the study period. The mean age of the children at the time of access was 8.2
(range 1.7-18.0) years. The median interval from the last access was 126 (range 57-706) days. Backflow
of blood from the TIVAD was not obtained on 6 patients/occasions (6.7%). Among them, the TIVAD
was still usable in 5 patients. The device was considered redundant and removed in the other patient.
Conclusions: The optimal frequency and perhaps necessity of routine maintenance flushing for TIVAD
has yet to be determined. Omission of routine heparin saline flush-lock during prolonged periods of rest
does not seem to compromise their patency.

Key words Central venous catheterization;  Port-A-cath;  Vascular access devices
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Introduction

Central venous access devices such as totally implantable
venous access devices (TIVADs) and exteriorised central
venous catheters (CVCs) are commonly used in paediatric
haematology and oncology patients for the facilitation of
medical treatment by providing an always-ready venous
access for prolonged period of use.1 These are mostly silicon
or polyurethane catheters with the proximal end inserted

surgically into the central veins, most commonly the superior
vena cava, through the subclavian vein or one of the jugular
veins. The distal portion of the catheter then lies in a
subcutaneous tunnel before connecting to the accession
point. In TIVAD, the accession point is a metal port that is
laid in the subcutaneous tissue of the chest wall. In CVC,
the distal portion of the catheter exits from the skin (hence
exteriorised) and is joined with the injection hub.

Ideally, all these venous devices meant for long-term use
should be safe with minimal infectious and mechanical
complications. Also, they should be easy to look after with
minimal burden to the caretakers once the patients are
discharged home. The choice between TIVAD and
exteriorised CVC often depends on clinician's and patient's
preference, and takes into consideration the ease of home
care and rates of complications. In our practice, TIVAD is
preferred as infectious complications generally occur less
and no technical precautions are needed when the child
goes home. Lebeaux et al,2 from a systematic review,
reported an infection rate of 0.2 per 1,000 catheter-days
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among paediatric oncology patients, as compared to 1.4 to
1.9 per 1,000 catheter-days when CVCs are used.3 A large
single-institution study also reports the use of TIVAD among
children with cancer is associated with the shortest length
of stay, intensive care unit time and antibiotic therapy when
compared with tunnelled CVCs and peripherally inserted
central venous catheters.4

Both TIVAD and CVC require maintenance flush-lock
at regular intervals when the venous devices are not in use.
Exteriorised CVC has to be flushed and locked with heparin
saline solution at least once a week and it is a common
practice that children have to return to the hospital twice a
week for catheter maintenance in between treatments.
TIVAD needs to be flush-locked once every 4 weeks. As
most chemotherapeutic regimens are scheduled every 21
to 28 days, this means that the patients can forget about the
maintenance flushing of their devices in between
treatments.

However, when TIVAD is left idle for more than four
weeks, a maintenance flush-lock with heparin saline
solution is commonly practised. This has to be done at
specialised medical centres, using a non-boring needle. It
becomes a nuisance and an added expense if the patient is
staying far away or abroad from the medical centre. In
young children, the sight of a needle going into their body
may still be a traumatic event even when local anaesthetic
cream has been applied. The practice of the 4-weekly flush-
lock for maintenance of patency originates the manufacturer's
recommendation.5 However, the practice is not supported
by medical evidence6 and is unwelcome by the paediatric
patients and their parents.7 In a previous correspondence,
we have briefly described our experience of omitting the
routine flush-lock of TIVAD.8 In the following report, we
will expand our findings to support the notion that TIVAD
patency can be safely preserved without the monthly
puncture.

Materials and Methods

Children with TIVAD (Port-A-cath, Smith Medical, St.
Paul, USA) who required venous access after an interval
of more than 56 days from the last use formed the subjects
of the study. The study period spanned from January 2010
to July 2017. The outcomes of the device accessions are
described.

In our practice, only designated staffs are allowed to
access or de-access the needle from the TIVAD. On de-

accession, the device is first flushed with 5-10 mL of normal
saline to clear any blood or medications, and is then locked
with 50 units of heparin saline in 5 mL (B. Braun,
Melsungen, Germany). The non-boring Gripper needle
(Smith Medical, St. Paul, USA) is clamped at positive
pressure prior to the end of the heparin saline flushing and
the needle is then removed by the same operator.

Upon accession, an appropriate-sized Gripper needle,
primed with a 10-mL syringe of normal saline, is used. If
an initial attempt to withdraw venous blood from the
TIVAD is not successful, a bolus of two to three milliliter
of normal saline will be pushed in with gentle pressure.
The normal saline flush may be repeated until venous blood
can be obtained, or will be stopped if there is undue
resistance to forward flow.

The TIVAD is considered patent if venous blood can be
withdrawn and there is little or no resistance to forward
flow. Otherwise, consideration will be given for the use of
urokinase to restore patency or device removal if further
central venous access is deemed unnecessary. In the former
situation, urokinase (Yao Chih Hsiang, Tao Yuan, Taiwan),
9,000 units in 1.5 mL contained in a 10-mL syringe, is to
be instilled into the TIVAD via the Gripper needle. If there
is resistance to forward flow, a negative pressure is first
created by suction with an empty 10-mL syringe. When the
syringe of urokinase is connected, a portion of the drug is
automatically sucked into the TIVAD. With further gentle
pushes and pulls, the dose of urokinase will be further
distributed into the device. The urokinase is then locked
under positive pressure for at least two hours, after which
attempts to withdraw blood from the TIVAD will be made
again.

Results

Based on an in-house protocol, regular flush-lock of
TIVAD has been purposely omitted no matter how long it is
not used. During the study period, 37 children of mean age
of 8.2 (range 1.7-18.0) years at the time of access were
identified. The underlying diagnosis included leukaemia
(n=16), neuroblastoma (n=11), lymphoma (n=3), and others
(n=7). A total of 89 device accessions were recorded. The
median interval after the last use was 126 (range 57-706)
days. The reasons that the TIVADs were used again
included contrast injection with or without sedation for
imaging (n=48), intravenous sedation for bone marrow
aspiration (n=21), emergency treatment for febrile illnesses
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or dehydration (n=11), treatment of disease recurrence
(n=8), and blood sampling (n=1).

Of the 89 attempts of access, the TIVAD was noted to be
patent on 83 occasions (93%). Catheter occlusion occurred
at a rate of 0.39 per 1,000 patient-days. On six occasions,
venous blood could not be obtained (Table 1). In four
children, urokinase was instilled into the device as an attempt
to restore patency. In one child, the forward flow was fine
and the TIVAD could be used without urokinase treatment.
In the other case, the venous device was deemed no longer
needed and it was removed without thrombolytic treatment.
After urokinase treatment, device patency was restored in
two patients completely. In the other two cases, patency
was restored partially and the TIVADs were usable for
intravenous therapy and transfusion. None of the children
had any signs of catheter-associated infections or
complications when their TIVADs were not in use during
the prolonged periods of rest.

Discussion

Central venous access devices are an essential
component in the modern management of childhood cancers,
complex haematological diseases, and haematopoietic stem
cell transplantation.9 Surgical aspects with respect to how
the devices should be inserted or removed,1,10 and medical
aspects looking into the management and prevention of
infectious and thrombotic complications have been well
studied.11 However, the nursing aspects with regard to the
day-to-day care of the TIVADs are largely based on
anecdotal experience. That there are variable approaches
concerning the flushing and locking of central venous
catheters as a result of deficiency in evidence is a notable

example.12 Up till now, there is no consensus to the optimal
heparin concentration of the flush-lock solution.
Concentrations at 0, 10, 25 and 100 units per milliliter have
been reported.13-16

Interestingly, routine catheter flushing has been remarked
as "a commonsense practice as no studies are available in
the literature".17 Until recently, the manufacturer's
recommendation of 4-weekly flush-lock practice for TIVAD
has been faithfully followed by most published nursing
protocols. The practice is not without risks. In a multicentre
study where ports were only accessed for flushing, Dal Molin
et al reported an infection rate of 0.06 per 1,000 days.18 The
gynecologic oncologists from the Alert Einstein College of
Medicine and Montefiore Medical Center were the first
group who have challenged the routine practice of the 4-
weekly flushing.16 They put patients on 3-monthly intervals
of flushing after completion of treatment. Of the 73 patients
followed up, seven experienced signs of catheter blockade.
However, the mean duration of accession in these seven
patients was not different from the other patients who did
not experience any problem in port patency (79 vs. 63 days,
p>0.05). In a subsequent study from the same institution, a
similar conclusion that port patency can be safely maintained
with 3-monthly flush-lock is made.19 Several groups have
since attempted to study the safety and efficacy of prolonging
the flush-lock intervals. Kefeli et al show that maintenance
port flush-lock can be safely prolonged at 6-week intervals.15

Palese et al show the interval can be extended to 8 weeks.20

Ignatov et al observe that port patency can be effectively
maintained when flush-lock is done every 12 weeks.14

Interestingly, infectious complications only occurred in
patients whose ports were accessed at shorter intervals in
the latter study.14 These studies are summarised in Table 2.

Our expanded experience as reported here confirms the

Table 1 Summary of the five occasions when the port was occluded without maintenance flush-lock
Patient Age at Diagnosis Nationality Reason for Interval from Remarks

No. access (years) access last use (days)

1 5.5 Neuroblastoma Indonesia Disease relapse 304 Patency restored with urokinase

2 16.5 AML Vietnam Blood sampling 390 Device removed; urokinase not used

3 12.7 Osteosarcoma Denmark PET-CT scan 126 Patency restored with urokinase

4 18.0 ALL Indonesia Pneumonia 187 Patency partially restored with urokinase

5 4.7 LCH Indonesia Disease relapse 706 Patency partially restored with urokinase

6 2.1 MRT China PET-CT scan 152 Forward flow fine
ALL, acute lymphoblastic leukaemia; AML, acute myeloid leukemia; LCH, Langerhans cell histiocytosis; MRT, malignant rhabdoid tumour
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same low incidence of catheter occlusion even when the
practice of flush-lock is discontinued when the TIVAD is
not in use for eight weeks or more. Given that there is a lack
of research to support the 4-week maintenance flushing, the
published literature is indeed in favour of alternative
approaches. Further research into the necessity of flush-lock
maintenance of TIVAD is therefore warranted.

Translating into clinical practice, children with TIVAD
are discharged from the hospital after the needle is removed.
Parents are not required to take any precaution about the
TIVAD and the children can shower and bath as their
normal siblings. When anti-cancer treatment is completed,
there is no urgency to remove the TIVAD. No special care
or procedure is required until one to two years later when
the risk of disease relapse is considered low enough for the
TIVAD to be removed. Note that in eight children when
their diseases relapse, the same TIVAD could be used again
for the second treatment.
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Two Cases of Acute Necrotising Encephalopathy:
Same Disease, Different Outcomes

KF LAM, SP WU

Abstract Acute necrotising encephalopathy of childhood (ANEC) was first reported by Mizuguchi et al in 1995. We
report two cases of ANEC with different outcomes, and alert our paediatricians to early identification of
radiological signs in this disease for an earlier diagnosis and intervention.
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Case Report

Introduction

Acute necrotising encephalopathy of childhood (ANEC)
was first reported by Mizuguchi et al. in 1995.1 It is defined
as an acute non-inflammatory encephalopathy, usually
following viral infection, most commonly influenza A, and
is associated with characteristic neuroimaging findings.2-5 The
disease has a high mortality and morbidity with poor
neurodevelopmental outcomes. We report two cases of
ANEC with different outcomes.

Case 1

A 17-month-old Southern Chinese girl with good past
health was admitted for high fever and influenza-like
symptoms. She developed repeated episodes of generalised
tonic-clonic seizure. Urgent computed tomography (CT)
brain showed subtle hypodense signal changes in bilateral
thalami and basal ganglia. Lumbar puncture was not

performed in view of unstable clinical condition. Intravenous
Ceftriaxone and Acyclovir were started empirically to cover
possible meningoencephalitis. Phenytoin successfully
brought her seizure under control. She was transferred to
paediatric intensive care unit (PICU)  for further
management. Blood tests showed elevated alanine
aminotransferase (ALT) up to 864 IU/L and aspartate
aminotransferase (AST) up to 1159 IU/L. Serum ammonia
was normal all along. Complete blood count, electrolytes,
glucose and C-reactive protein were normal. Nasopharyngeal
swab was positive for Influenza A H1 subtype. Oseltamivir
60 mg twice daily was given for 5 days. At 12 hours after
admission, she developed hypertension and bradycardia,
suggestive of Cushing phenomenon. Blood gas showed
respiratory acidosis. She was therefore intubated and put
on mechanical ventilation. Glasgow coma scale (GCS) was
5/15 at that time. CT brain was repeated 2 hours later but
she developed hypotension and bradycardia requiring fluid
resuscitation and 1 dose of intravenous adrenaline. CT brain
showed cerebral oedema, prominent hypodense areas in
white matter of bilateral cerebral and cerebellar hemispheres,
as well as in brainstem, thalami and bilateral basal ganglia
(Figure 1a). One dose of dexamethasone and 20% mannitol
were given for cerebral oedema. She also developed
hypotension and required multiple inotropes including
dopamine, dobutamine and adrenaline infusions. Her GCS
dropped to 3 and her pupils turned dilated and slow in
constriction to light. She developed hyperglycaemia on the
next day of admission and was given insulin infusion for 5
days to control the high blood glucose. She also developed
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diabetes insipidus with serum sodium up to 169 mmol/L on
the next day of admission. Vasopressin infusion was given
for 6 days. Electroencephalogram on the next day of
admission showed a generally suppressed background
composing of delta and theta activities with most parts of
the record below 5 uV, indicating a diffuse severe cerebral
dysfunction. No epileptiform discharge or electrographic
seizure was detected. Magnetic resonance imaging (MRI)
brain performed 6 days after admission showed bilateral
multifocal asymmetrical involvement of bilateral cerebral
hemispheres and cerebral white matters, basal ganglia,
thalami, brainstem tegmentum, as well as long segment of
cord involvement in cervical and upper thoracic spine.
Diffuse cerebral oedema with uncal herniation and brainstem
compression was seen (Figure 1b). Metabolic screening
including plasma amino acids, urine organic acids,
acylcarnitine profile were unremarkable. Her parents
declined external ventricular drainage or decompression
craniectomy as means to decrease intracranial pressure.
Pulsed methylprednisolone at 500 mg/m2 daily was given
on the sixth day of admission for 3 days. No neurological
improvement was seen and her GCS remained at 3. Brain
death was certified 13 days after admission and patient
eventually succumbed. Paramortem lumbar puncture was
refused by parents.

Case 2

A 12-month-old Southern Chinese boy with good past
health was admitted for high fever with cough, vomiting
and diarrhea. Physical examination on admission showed
normal GCS, normal muscle tone and negative Kernig sign.
Initially he was treated as upper respiratory tract infection
and acute gastroenteritis. Nasopharyngeal swab was negative
for influenza viruses. Serum alanine aminotransferase was
elevated to 136 IU/L and ammonia was normal. He was noted
to have increased muscle tone at 7 hours after admission.
Lumbar puncture was performed yielding clear
cerebrospinal fluid (CSF) and a normal opening pressure.
CSF examination found normal white cell count, normal
glucose and raised protein of  0.83 g/L. CSF viral study for
herpes simplex virus, varicella zoster virus and enterovirus
was negative. Intravenous Ceftriaxone and Acyclovir were
started empirically to cover possible meningoencephalitis.
He subsequently developed focal seizure with impaired
consciousness presented as increased right upper limb tone
and right hand fisting. One dose of intravenous lorazepam
was given. Urgent CT brain performed showed features

suspicious of acute necrotising encephalopathy with bilateral
symmetrical white matter hypodensity involving both
fronto-parietal lobes and cerebellum, bilateral basal ganglia,
thalami and posterior midbrain. His condition quickly
deteriorated on the day of admission. He showed
bradycardia, cyanosis and worsened consciousness. His GCS
dropped to 3. He was thus resuscitated with mask bagging
and transferred to PICU for intubation and ventilation.
Neurological examination showed unequal pupil size, brisk
deep tendon reflexes all over with bilateral cross adductor
reflex and left Babinski sign. No recurrence of seizure was
witnessed. Intravenous immunoglobulin at 2 grams/kg was
given on next day when the CT brain result was known and
pulsed methylprednisolone at 30 mg/kg/dose was given 2
days after admission for 5 days, followed by tapering course
of oral prednisolone. Metabolic workup showed normal
serum lactate, pyruvate, ammonia, plasma amino acids,
acylcarnitine profile and urine organic acids. MRI brain,
brainstem and spine was performed 4 days after admission
and showed extensive increase in T2W hyperintense signal
in bilateral thalami, posterior brainstem, periventricular
white matter and bilateral medial cerebellum (Figure 2).
Restricted diffusion with concentric rings appearance in
bilateral swollen thalami was seen. Acute necrotising
encepha lopa thy  o f  ch i ldhood  was  d iagnosed .
Electroencephalogram (EEG) on the second day of
admission showed a background composed of diffuse theta
and beta activity with large amount of high amplitude delta
activities reaching 300 uV and absence of normal sleep
changes, suggesting a diffuse encephalopathy. EEG repeated
on the eighth day of admission did not show interval
improvement. There was some improvement in conscious
state but he suffered from severe neurological morbidities
including spasticity and dystonia required Baclofen and
Benzhexol, feeding problem required tube feeding,
abnormal brainstem auditory evoked potential and visual
evoked potential. He was hospitalised for 4.5 months for
treatment and rehabilitation. Subsequently he developed
focal seizure at 18 months of age with EEG showing
epileptiform discharge from bilateral frontal and
parasagittal regions. Sodium valproate was started for
seizure control.

Discussion

ANEC is relatively rare and is almost exclusively seen
in East Asian infants and children.6 Diagnostic criteria
proposed by Mizuguchi et  al  include (1) acute
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Figure 1 (a) CT brain of case 1 showing hypodense lesions in white matter of bilateral cerebral hemispheres,
as well as in brainstem, thalami and bilateral basal ganglia. (b) MRI brain of case 1 showing multifocal lesion
in basal ganglia, thalami, periventricular white matter and brain stem.

(a)

(b)
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Figure 2 MRI of case 2 showing symmetric multifocal lesions at bilateral thalami with a whorl-like pattern
(a), periventricular white matter (b), brain stem (c) and cerebellum (d).

(a)

(c)

(b)

(d)
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encephalopathy following a febrile viral illness. Features
of acute encephalopathy include seizure and rapid
deterioration in level of consciousness. (2) Increase in
cerebrospinal fluid protein without pleocytosis.
(3) Abnormal liver function with elevation of serum
amino t r ans fe r ase  w i thou t  hype rammonaemia .
(4) Neuroradiological findings of symmetric multifocal
lesions involving bilateral thalami, cerebral periventricular
white matter, internal capsule, putamen, upper brainstem
tegmentum and cerebellar medulla.7-9 CT brain typically
shows hypodense lesions involving bilateral thalami.
Being able to pick up this radiological sign is crucial in
making an early diagnosis which in turn facilitates prompt
treatment.

Previous study by Yamamoto et al has developed a
severity score for ANEC. Brain stem involvement is one of
the most important prognostic factors.2 Treatment strategies
include pulse steroid therapy and immunoglobulin.3

A study by Okumura et al suggested that early steroid
treatment is associated with better outcome in patients
without brain stem lesion. The prognosis of ANEC is
uniformly bad regardless of treatment in patients with brain
stem lesions.2,5

Both of our cases have brainstem involvement but with
different outcomes. The fact that the second case received
earlier steroid and immunoglobulin treatment may have
averted the fatal outcome, although complicated by severe
neurodevelopmental morbidities.

Both cases did not receive influenza vaccination.
Influenza vaccination is well-proven to reduce the
prevalence of influenza-related complications. However,
there is no literature supporting the same theory for ANEC
as it is a rare disease. Hypothermia may lead to a favourable
outcome in ANEC10 but more research is needed to proof
its benefits.

In conclusion, acute necrotising encephalopathy of
childhood is a devastating disease with characteristic clinical
features and neuroimaging findings. Early and aggressive
therapies in patients with favourable prognostic factors may

improve the outcome. The characteristic CT finding of
bilateral thalamic hypodensity is valuable in alerting
paediatricians to an earlier diagnosis and intervention.
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Experience in Hepatic Artery Embolisation in Paediatric
Hepatic Blunt Trauma

HY WONG, JWC MOU, KW CHAN, KH LEE

Abstract Non-operative management is the current mainstay of treatment for hepatic blunt trauma unless
haemodynamic instability is present. Evidence for hepatic artery embolisation (HAE) for ongoing bleeding
in hepatic trauma is well established in adults but there are only several case reports in the paediatric
population. We herein report the first paediatric case of isolated grade IV hepatic injury successfully
managed with primary HAE at our institution.
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Case Report

Introduction

Hepatic trauma is mostly managed conservatively with
intensive monitoring and non-operative management
nowadays (NOM). Abdominal computerised tomography
(CT) scan is a reliable tool to detect ongoing arterial
bleeding in high grade hepatic trauma as evidenced by
active contrast extravasation.1,2 In a patient with relatively
stable haemodynamics, it is justified to choose hepatic artery
embolisation (HAE) over exploratory laparotomy to control
ongoing bleeding.3 HAE is a common adjunct, either
primary or postoperative, in adult trauma series but only
few reports are available in the paediatric literature.4-6 We
herein present our experience with primary HAE in an
isolated American Association for the Surgery of Trauma
(AAST) grade IV hepatic blunt trauma.

Case Presentation

A 7-year-old boy suffered from bicycle handlebar injury
to right upper abdomen. He presented to the casualty for
persistent abdominal pain after the injury. On presentation,
he was haemodynamically stable with an initial haemoglobin
of 12.9 g/dL. Focused assessment with sonography for
trauma scan was negative. Urgent CT scan with contrast of
the abdomen revealed a grade IV hepatic injury according
to the liver injury scale of the AAST without active contrast
extravasation. He was then admitted to the paediatric
intensive care unit for close monitoring. NOM was adopted
as initial management approach. He was haemodynamically
stable until post-injury day 3 with his haemoglobin dropped
to 8 g/dL. On physical examination, persistent right upper
quadrant dull pain without sign of ascites or fluid collection.
The anemia was only transiently responsive to blood product
transfusion. Contrast CT was repeated which showed interval
enlargement of acute right subcapsular haematoma with new
l ive r  pa renchymal  haematoma,  susp ic ious  o f
pseudoaneurysm formation over right lobe of liver without
any evidence of bile leak or intra-abdominal collection
(Figure 1a).

In view of repeated requirement for blood transfusion,
HAE of right hepatic artery with Gelfoam was performed
(Figures 1b and 1c). Due to the large liver haematoma
involvement of the right lobe, embolisation of right hepatic
artery was decided instead of supra-selective approach.
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A brush of contrast extravasation was seen on pre-procedure
angiogram but then disappeared after emobolistion. He did
not require further blood products transfusion with a static
haemoglobin level of about 12g/dL (Figure 2) after HAE.
Diet was resumed gradually and he was transferred to
general paediatric surgical ward 3 days later. Empirical
antibiotic was prescribed in view of a sizable haematoma.
There was a transient derangement of liver parenchymal
enzymes after HAE but it soon resolved. No major
complication was encountered after the procedure. Follow-
up ultrasound study 9 days after the procedure confirmed
size of liver haematoma remained static with no perihepatic
collection suggestive of bile leak. The patient remained
stable and was discharged 2 weeks after the injury with the

advice on avoidance from intensive physical activity. One
month later he was able to resume his normal daily activity.
The follow-up USG showed a gradually resolving
haematoma with normal biliary ductal configuration and
homogenous liver echotexture. In addition, serial
haemoglobin monitoring showed a static level while his liver
function tests were completely normalised by 2 months after
the injury.

Discussions

The current worldwide standard of care in managing
blunt liver injury is toward non-operative strategy whenever

Figure 1 (a) Huge subcapsular haematoma over right lobe displacing the hepatic vessels in pre-procedural CT imaging. (b) Brush of
contrast was noted in pre-procedure angiogram as shown by the arrow. (c) Post-HAE angiogram showing no contrast extravasation.

(a)

Figure 2 Haemoglobin trend before and after HAE. No further blood transfusion is required after HAE.

(b) (c)
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possible. Traditional guideline for emergency laparotomy
in blunt liver trauma includes transfusion requirement of
more than 40 mL/kg or clinical judgement of haemodynamic
instability.1,2 Cessation of hepatic bleeding from venous
origin is often accomplished by mechanical pressure such
as perihepatic packing or direct suturing of liver
parenchyma. On the contrary, bleeding from arterial origin
may not be adequately controlled by mechanical pressure;
and that is the basis for the implementation of HAE. There
are 2 roles of HAE in the management of hepatic trauma
(1) as a part of non-operative treatment if angiogram or CT
showed active bleeding and (2) when there is evidence of
inadequate haemostasis after laparotomy. The potential
complications of HAE include puncture site complication,
thrombo-embolic event, intra-abdominal compartment
syndrome and the most serious event will be hepatic
necrosis.3

Our institution is a tertiary trauma centre for paediatric
population. From 1998 till now, there are 146 paediatric
trauma cases admitted to our unit with 52 patients suffering
from solid organ injuries. Among the 52 patients, 43% had
hepatic injury and only one patient required emergency
laparotomy in view of ongoing hepatic bleeding and shock.
Our patient was haemodynamically stable on admission but
slowly deteriorated after initial resuscitation. In view of
major morbidity of laparotomy and his relatively stable
condition, he was considered as a candidate for HAE. Our
reported case is the first patient in our trauma series to
undergo HAE and no major complication was encountered.

The reason of conversion from a conservative strategy
to HAE was due to the maintained low haemoglobin level
which signified an ongoing bleeding though not to the
extent of shock. The criteria adopting selective HAE
includes (1) active contrast extravasation on CT scan, (2)
decrease in haemoglobin level, (3) transient episodes of

hypotension which is responsive to plasma volume
expansion, (4) absence of peritonism. However, the timing
of implementing HAE is controversial and the decision
mainly depends on the attending surgeons after serial clinical
assessment and the availability of expertise.

The successful hepatic angioembolisation in our case
allowed us to avoid a high morbidity laparotomy and gave
new insight in trauma care. Due to paucity of data in the
literature, further experience is essential before drawing a
clear recommendation and protocol for HAE in the
management of hepatic blunt trauma in paediatric
population.

Declaration of Interest

All the authors report no conflicts of interest.

References

1. Yu WY, Li QJ, Gong JP. Treatment strategy for hepatic trauma.
Chin J Traumatol 2016;19:168-71.

2. Letoublon C, Amariutei A, Taton N, et al. Management of blunt
hepatic trauma. J Visc Surg 2016;153:33-43.

3. Letoublon C, Morra I, Chen Y, Monnin V, Voirin D, Arvieux
C. Hepatic arterial embolization in the management of blunt
hepatic trauma: indications and complications. J Trauma
2011;70:1032-6.

4. Hawkins CM. The role of endovascular interventions in pediatric
trauma. Endovascular Today 2016:73-6.

5. Kobayashi T, Kubota M, Arai Y, et al. Staged laparotomies based
on the damage control principle to treat hemodynamically unstable
grade IV blunt hepatic injury in an eight-year-old girl. Surg Case
Rep 2016;2:134-9.

6. Ong CC, Toh L, Lo RH, Yap TL, Narasimhan K. Primary hepatic
artery embolization in pediatric blunt hepatic trauma. J Pediatr
Surg 2012;47:2316-20.



HK J Paediatr (new series) 2019;24:93-96

Two Chinese Boys with Non-dystrophic Myotonia: Overview
and Experience with Use of Mexiletine and Carbamazepine

WL LAU, CH KO, HHC LEE, CM MAK

Abstract Non-dystrophic myotonia (NDMs) is a group of heterogenous skeletal muscle channelopathies. This entity
is rare but potentially treatable. We reported two children with NDMs, namely myotonia congenita and
paramyotonia congenita. The first child presented with abnormal gait with difficulty to initiate movement.
The second child had stiffness and gait abnormality precipitated by cold weather. Needle electromyography
demonstrated myotonic discharges in both cases. Diagnosis was confirmed by identifying mutations in
CLCN1 and SCN4A genes respectively. The first patient had favourable response to treatment with
mexiletine. The second child had mild symptoms controlled with pro re nata carbamazepine.
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Case Report

Case Reports

Case 1
A 9-year-old Chinese boy presented with 'abnormal gait'

since age of 2, with difficulty in walking upstairs and was
described as having 'slow motion' and easy falls. No
progressive deterioration was noted. Neurodevelopment was
otherwise normal. Physical examination revealed an
overweight child with body mass index of 90-97th centile.

There was no dysmorphism or myopathic facies. Calf
hypertrophy was noted with normal consistency. A wide-
based gait was noted with excessive lumbar lordosis. Gower
sign was negative. After resting, the child has difficulty in
initiating movement with marked stiffness. After repeated
exercise, the stiffness resolved gradually, suggesting a 'warm
up' phenomenon. Handgrip myotonia was demonstrated.
Neurological examination of four limbs, cranial nerves and
systemic examination were unremarkable.

Complete blood picture, creatine kinase, liver, renal and
thyroid function were unremarkable. Urine metabolic
screening was normal. Needle electromyography (EMG) at
quadriceps and tibialis anterior muscles showed characteristic
'dive bomber' myotonic discharges, and no myopathic
features were noted. Genetic study by Sanger sequencing
showed a heterozygous variant of NM_000083.2:c.1876C>
T (p.Arg626*) in CLCN1 (rs201894078; CM1210486),
which is a known disease-causing nonsense variant1

predicted to cause premature truncation of the protein, with
normal pattern on multiplex ligation-dependent probe
amplification, confirming the diagnosis of autosomal
dominant myotonia congenita (MC, MIM#160800) or
Thomsen disease. The father, who also had calf hypertrophy
but no clinical myotonia, also carried the same variant,
suggestive of the same disease.
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The patient was started on carbamazepine up to 100 mg
twice a day initially, but this was stopped later due to
ineffectiveness and lethargy. Mexiletine was initiated and
gradually titrated up to a total daily dose of 300 mg
(6.6 mg/kg/day). Parents reported that the child has
improved strength when walking upstairs and less clumsiness
and stiffness on initiation of movement. There was no
significant delay to release hand grip after maximum
voluntary contraction, with improved smoothness and
reduced time needed to perform repetitive movements
(e.g. opening the fist 10 times). Regular monitoring of liver
function and QT interval was performed and results were
unremarkable. No adverse effects had been documented.

Case 2
An 8-year-old Chinese boy with normal development

complained of recurrent episodic limb pain over thigh and
calf muscles with stiffness and gait disturbance for 2 years.
Each episode lasted up to days and was usually triggered
by cold weather. During attacks the child would walk very
slowly with stiffness of lower limbs, described by mother
as "dragging his legs". Facial stiffness also occurred at
times. There was no history of haematuria or dyskinesia.
His mother, maternal grandmother, maternal aunt and
cousin also experienced similar episodic muscle stiffness
during cold weather back in their hometown in Sichuan.
The mother's symptoms remitted after she moved to Hong
Kong. Physical examination revealed normal growth and
gait at room temperature. Power was full in the four
extremities. Calf muscles were prominent. No 'warm up'
phenomenon or clinical myotonia was noted. Systemic
examination was unremarkable. Creatine kinase was
moderately elevated to 340 U/L (normal reference: 5 to
205 U/L) without myoglobinuria. EMG at quadriceps and
tibialis anterior muscles showed myotonic discharges
without myopathic features. Genetic study by Sanger
sequencing confirmed a novel heterozygous missense
variant NM_000334.4:c.4457G>T (p.Gly1486Val) in a
highly conserved residue in SCN4A. The mother also carried
the same variant. The variant was absent from controls in
the Genome Aggregation Database and was predicted to
be damaging (MetaSVM/SIFT/PROVEAN) or possibly
damaging (Polyphen-2) by in silico analyses. Based on the
presence of dramatic cold-sensitivity, he was diagnosed as
paramyotonia congenita (PMC, MIM#168300), with
differential diagnosis of sodium channel myotonia (SCM),
a condition with variable cold sensitivity, also dominantly
inherited and associated with SCN4A mutations. He was
put on pro re nata low dose carbamazepine. On follow-up

he did not report any relapse that required medication intake.
He defaulted further follow-up, precluding short-exercise
testing to differentiate between the two subtypes, and further
family screening and genetic study in other affected family
members.

Discussion

Myotonia occurs in many medical conditions
(Table 1).2 Non-dystrophic myotonia (NDM) belongs to
a group of skeletal channelopathies resulting in muscle
hyperexcitability without progressive weakness. NDM
encompasses MC, PMC and SCM, with an estimated
prevalence of 1 in 100,000.3 It can be distinguished
from myotonic dystrophy by the absence of systemic
manifestations.

MC is caused by mutation in voltage- gated chloride
channel gene (CLCN1, MIM*118425) on chromosome
7q34, and can be inherited in autosomal dominant
(Thomsen) and autosomal recessive (Becker) manners.3

Thomsen disease is more common in Chinese (86.1%),
while the recessive form is more common in the West.4

Mutation in CLCN1 gene leads to reduction in chloride
conductance,  with resul tant  muscle  membrane
hyperexcitability.3 A characteristic clinical feature is the
'warm up' phenomenon evident by significant muscle
stiffness following a period of rest which improves with
repeated exertion, identified in up to 95% of patients.3,4

Other features include muscle hypertrophy and episodic
muscle weakness, which are more prominent in recessive
form.3 Becker disease is also distinguished by later age of
onset, more severe myotonia with lower limb involvement
and depressed deep tendon reflexes.3

In PMC, an autosomal dominant condition caused by
SCN4A (MIM*603967) mutation on 17q23.3 affecting
sodium channel, the key feature is aggravation of myotonia
by cold temperature which helps to distinguish it from other
NDM.3 'Paradoxical' myotonia is another characteristic in
PMC in which muscle stiffness tends to be worsen by
exertion, unlike in MC.3 Myotonia predominantly affects
hands and face with eyelid myotonia, and can persist up to
hours or days. Muscle hypertrophy is less common.3

While the subtypes of NDM is primarily classified by
specific clinical manifestations and demonstration of
electrical myotonia with and without clinical myotonia, in
non-specific cases specialised neurophysiological protocols
can help direct target genetic testing by demonstration of
channel-specific electrophysiological patterns.3 In the short
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exercise protocol, supramaximal stimulation is applied to
the ulnar nerve at the wrist and compound muscle action
potential (CMAPs) are recorded at the abductor digiti
minimi (ADM) at baseline. CMAP is measured again after
10 seconds of sustained ADM contraction, 2 seconds post-
exercise, then every 10 seconds till 60 seconds post-
exercise.5 The protocol should be repeated 3 times and
sensitivity can be improved by limb cooling to 20-25
degrees Celsius.5 Decrements of 19% to 40% less than pre-
exercise baseline CMAP amplitude are abnormal.5 Table 2
lists the characteristic patterns in different types of NDMs.3
Target gene analysis may then be conducted to differentiate
the specific type of NMD.

Pharmacological treatment is only indicated in severe
cases with functional impairment.3 In 2012, mexiletine was
found to be effective in reducing patient-reported stiffness
and handgrip myotonia in a randomised placebo-controlled
trial involving 59 NMD patients.6 It was mentioned that
mexiletine acts on voltage-gated sodium channel to stop the
production of repetitive action potentials. Recommended
dosage ranges from 1 mg/kg/day up to 8 mg/kg/day.7 From
our experience, it takes up to a few months to a year before
clinical improvement can be seen. It is usually well tolerated.
Side effects include gastrointestinal discomfort (20%) and
lightheadedness (10%), liver function derangement, blurred
vision and tremor.7 As it is proarrhythmic,3 mexiletine is

Table 1 Differential diagnosis of electrical myotonia2,5

Clinical conditions Subtypes Electrical myotonia Clinical myotonia

Muscular dystrophy Myotonic dystrophy type 1 and 2 + +
Myofibrillar myopathy

Congenital myopathy Centronuclear myopathy + −
Nemaline myopathy
Congenital fibre type disproportion

Skeletal muscle channelopathies Non dystrophic myotonia + +
Hyperkalemic periodic paralysis

Metabolic Pompe disease + −
McArdle disease
Debrancher enzyme deficiency

Inflammatory myositis Dermatomyositis + −
Polymyositis

Endocrine Hypothyroidism + −

Drug Statin + −
Colchicine
Chloroquine / hydroxychloroquine

Table 2 Channel-specific electrophysiological patterns in NDMs3

MC (AD)  MC (AR) Paramyotonia Sodium channel

congenita myotonia

Short exercise test Little or no decrement Early decrement in Gradual and persistent No significant
without cooling in CMAP CMAP with quick recovery reduction in CMAP change of CMAP

and diminishes with repetition

Short exercise test Early decrement in Cooling − little further effect Reduction enhanced No significant
with cooling CMAP  with quick recovery further by cooling change

 and diminishes with
repetition may be seen

NDMs: Non-dystrophic myotonia; MC: myotonia congenita; AD: autosomal dominant; AR: autosomal recessive; CMAP: compound motor action potential
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contraindicated in patients with cardiac arrhythmia,
cardiomyopathy or coronary artery disease.6 Monitoring of
liver function and QT interval is mandatory.3,7

Sodium channel blockers such as carbamazepine and
phenytoin are also commonly used agents with varying
effects.3,7 Acetazolamide, a carbonic anhydrase inhibitor,
has also been reported to be beneficial.3 Class Ic anti-
arrhythmics, such as flecainide and propafenone, have
potential anti-myotonic effect but are seldom used in
clinical practice.3 Lifestyle modifications including
avoidance of cold and stress reduction can help in milder
cases.3

In NDMs, depolarising muscle relaxants such as
suxamethonium should be avoided due to potential
worsening of myotonia.7 Caution should be taken with use
of anaesthetic agents due to risk of malignant hyperthermia.7
While NDMs are generally regarded as benign conditions,
painful myotonias and fatigue are reported in a significant
number of genetically confirmed patients.8

Conclusion

Nondystrophic myotonia is a group of skeletal muscle
channelopathies with many overlapping clinical features.
Clinical finding of myotonia without progressive
deterioration or systemic involvement should raise the
suspicion of NDMs. Although rarely seen, this condition
can have significant negative impact on daily function.
Early recognition and initiation of treatment especially in
cases with severe symptoms would greatly improve quality
of life.
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Infantile Fibrosarcoma as the Great Mimicker of Infantile
Haemangioma on Imaging

MR EMILIA ROSNIZA, CD CHE ZUBAIDAH, T ARNI, MZ FAIZAH

Abstract Infantile fibrosarcoma (IF) is a rare malignant soft tissue tumour in infancy. It can be mistaken as a benign
vascular tumour as both share similar clinical presentation and imaging features. We present a
4-month-old girl that initially presented with a small red spot lesion over the right wrist since two weeks of
life which had progressively increased in size. The magnetic resonance imaging features were suggestive
of a benign vascular tumour that was thought to be an infantile haemangioma. Child underwent total excision
of the lesion. However, histopathological examination revealed an infantile fibrosarcoma. We discuss and
highlight the radiological features of IF, which often overlaps with vascular benign tumour and also discuss
some of the salient features to differentiate between these two diagnoses, as it will lead to different prognosis
and management. We believed that in a large soft tissue lesion, whenever the size increases rapidly and
disproportionate to the growth of the child, a malignant lesion needs to be excluded and IF should be in the
differential diagnosis especially when there is additional presence of intratumoural bleed.

Key words Infantile fibrosarcoma;  Infantile haemangioma;  MRI
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Case Report

Introduction

Infantile fibrosarcoma (IF) is a rare malignant soft tissue
tumour in the paediatric population which has been said to
be a great mimicker of infantile haemangioma (IH) either

clinically or radiologically.1,2 About one third of infantile
fibrosarcoma present at birth and is often seen in the first 5
years of life.2 Herein, we present a case report that aims to
discuss the clinical and radiological features of IF. We also
highlight recent literatures which stress on some
differentiating features between IF and IH that can aid in
the management of soft tissue lesions in children.

Methods

A 4-month-old baby girl, who was born at term,
presented at two weeks of life with a small red spot over
the right wrist, which has rapidly increased in size. On
examination, there was a raised erythematous dry skin mass
lesion measuring approximately 10 x 8 x 16 cm with
minimal serous discharge and contact bleeding (Figure 1).
There was no regional or distant lymphadenopathy palpable.
Her haemoglobin (Hb) and platelet counts on admission was
10 g/dL and 393x106/L respectively. Her coagulation profile,
i.e., PT/APTT levels, clotted, but there was no previously
documented deranged coagulation profile. She was
diagnosed with ulcerated infantile haemangioma in
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proliferative phase and was started on syrup propranolol with
differential diagnosis of tufted haemangioma.

There was an episode of active bleeding from the lesion.
No information was described on the colour change in the
case note. Compression was done and subsequently
bleeding stopped. Another episode of bleeding had
occurred, causing a drop in Hb level to 6.9 g/dL, requiring
blood transfusion. Culture sampling from the lesion grew
Staphylococcus aureus. She was treated with intravenous
(IV) cefuroxime for a week. Magnetic resonance imaging
(MRI) was performed three months after the initial
presentation to further evaluate the lesion. At the time of
imaging, the size was unchanged as compared to the size
prior to propranolol therapy.

MRI demonstrated a large superficial skin mass centred
at the dorsal right wrist. The mass extended superiorly up
to the distal third of the radius/ulna level and inferiorly to
the proximal carpal bones level. It measured 5.8 cm in
maximal dimensions. The mass was isointense compared
with muscle on T1 weighted (T1) imaging and hyperintense
on T2 weighted (T2) imaging with multiple flow voids within
representing intratumoural vessels. On post-contrast, the
mass showed homogenous enhancement with prominent
vessel at the periphery of the mass, which represented a
feeding artery. There was progressive enhancement of the
mass on contrast-enhanced dynamic magnetic resonance
angiography study, which demonstrated centripetal pattern
of enhancement (Figure 2).

The child underwent total excision of the mass lesion
with pre-operative diagnosis of infantile haemangioma. The
tissue specimen was reviewed by paediatric histopathologist
which was reported to show presence of cellular spindle-
shaped cells with tumour cells forming irregular fascicles
and occasionally arranged in a herringbone pattern. The
histopathological examination (HPE) was concluded as

infantile fibrosarcoma (Figure 3). Immunohistochemical
studies showed the tumour cells were positive to vimentin
and negative to Smooth Muscle Actin, desmin, CD34 and
S100. However, molecular tests for fusion genes were not
performed.

Unfortunately, there was no imaging study to exclude
lymph node and distant metastases before the operation
since the indication for operation was to stop the bleeding
of a lesion that was thought to be benign. Computed
tomography (CT) scan thorax was done post-operatively
after the HPE came back as IF which showed no distant
metastases.

Figure 1 Supination (a) and neutral (b) position of the right
hand photos show huge mass at the lateral dorsal right wrist, which
has red skin discoloration, central ulceration and prominent vessels
at the periphery.

Figure 2 Pre contrast T1WI (a) and T2WI (b), post contrast
fat-saturated T1 (c) and maximum intensity projection magnetic
resonance angiography (MRA) 3D T1 dynamic contrast enhanced
fat-saturated (d) sagittal sections; demonstrating homogenous
T1 hypointense and T2 hyperintense mass signal (arrow) and
homogenous enhancement post contrast (a-c). (d) The dynamic
MRA image shows enhancing mass (star) with an early opacified
prominent feeding artery at the periphery (white arrow) likely the
ulnar artery and radial artery (white arrowhead), supplying the
mass.
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Post excision, the patient underwent chemotherapy for a
total of 22 weeks (16 cycles IV vincristine and 8 cycles IV
actinomycin). She had a repeated MRI of the right forearm
and hand 4 months post excision (after 9 cycles of IV
vincristine and 5 cycles of IV actinomycin) that favours small
residual disease. Another MRI of the right forearm was
performed 3 months later after completion of chemotherapy
showed no evidence of residual tumour.

Discussions

The majority of soft tissue tumours during infancy,
between birth to 12 months of age are pathologically benign,
and consist of more than 75%, while 10% and 15% of them
are borderline and malignant respectively.1 Among the
mal ignan t  mesenchymal  tumours  in  in fancy ,
rhabdomyosarcoma (RMS) accounts for more than 75%
of cases as compared to non-RMS, the latter includes
undifferentiated sarcomas and infantile fibrosarcoma.1

IF is a rare malignant soft tissue tumour in the paediatric
population which accounts for 5-10% of all sarcomas in
infants less than 1 year of age.1,2 Infantile fibrosarcoma may
present at birth, and until 3 months of age they account for
more than 50% of IF cases in a study of 56 patients, also
known as congenital fibrosarcoma, or it can develop in the
first 5 years of life, but particularly in infants aged less than
2 years.1-3

IF usually presents with soft tissue mass on the extremity
which accounts for 66% of cases followed by the trunk

(25%).2 The tumour would commonly be large in size at
the time of presentation, >5 cm and it shows rapid increase
in size.2,3 The mass sometimes mimics the proliferative phase
of haemangioma causing errors in initial clinical diagnosis.4
The skin changes which includes bluish or reddish
discolouration is contributed by intratumoural haemorrhage
and necrosis which are also common tumour behaviour that
can also be applied to haemangioma.3,4 However, nothing
was described regarding the colour change in the case notes
for this patient.

The case showed similar findings to those in the
established literature of which the mass appears at 2 weeks
of life and rapidly increases in size within a period of three
months. There was an episode of ulceration and bleeding
causing a significant dropped in haemoglobin level
requiring blood transfusion. In view of the presentation,
benign vascular tumour such as haemangioma was
suspected and the low Hb was thought to be attributed by
the intratumoural bleeding. Vascular tumours are known
to cause haematological complications such as Kasabach-
Merritt syndrome which is a potentially life-threatening
coagulopathy, characterised by enlarging haemangioma with
severe thrombocytopenia.3,5 Kasabach-Merritt syndrome
(KMS) is unlikely to have been present in this patient as
her platelet was normal (no thrombocytopenia) and there
was no documented deranged coagulation profile. KMS is
commonly seen in proliferating haemangioma; but
unfortunately can also be seen in IF.3,5

Imaging of IF is usually non-specific.3,6-8 IF can be
confused with benign vascular tumour such as
haemangioma on ultrasound and CT.6 Even though MRI
findings are also not specific for IF, it is the modality of
choice as it is particularly useful in demonstrating the
disruption of soft tissue planes due to its multiplanar capacity,
thus helping in pre-operative treatment planning as well as
for follow-up.7 Some of the appearances are similar to
infantile or congenital haemangioma (IH/CH) which include
heterogenous signal intensity on both T1 and T2 and show
variable enhancement on post-gadolinium with the location
commonly in the extremities.3,7,8 A series of imaging features
of IF concluded that even though MRI does not show any
specific features for IF, this diagnosis need to be suspected
especially in case of an infantile soft tissue mass at the
extremity that showed intratumoural haemorrhages.8

Microscopically, IF has cellular spindle shaped cells with
tumour cells most often forming irregular fascicles and
occasionally arranged in a herringbone pattern. It is also
highly cellular.4 However, histological diagnosis of IF can
carry a diagnostic challenge as it can also mimic

Figure 3 HPE show cellular spindle shaped cells with tumour
cells forming irregular fascicles and occasionally arranged in a
herringbone pattern consistent with infantile fibrosarcoma.
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haemangioma on HPE; which is why molecular studies are
helpful in differentiating these two pathologies. Infantile
fibrosarcoma demonstrates distinctive reciprocal
translocation, t(12;15)(p13;q25), resulting in ETV6/NTRK3
gene fusion, unfortunately this could not be performed in
our setting at that point of time.4

IF has good prognosis of 80-90% 5 years survival rate
as compared to RMS that has poorer prognosis as IF rarely
metastasises (8%) despite showing higher risk of local
recurrence of up to 50%.1,2 Therefore, early diagnosis of IF
is important to avoid aggressive limb amputation excision
and since the prognosis is much more favourable. Definitive
surgical resection remains the mainstay of treatment
although complete resection is rarely feasible at diagnosis
due to the local infiltration and size. First-line chemotherapy
such as alkylating agent-free and anthracycline-free
regimen has been chosen for inoperable tumours.2

Chemotherapy toxicity has been manageable with
appropriate dose modification.1 Nevertheless, progression
and relapses, mainly local recurrences remain possible
despite of the good overall prognosis.2,9

Conclusion

A large soft tissue mass in the extremities among infant
population has no specific imaging features. Therefore,
imaging would not be able to differentiate between a benign
vascular mass lesion such as in infantile or congenital
haemangioma, or intermediate/malignant mass lesion such
as in infantile fibrosarcoma, tufted angioma or kaposiform
haemangioendothelioma. Whenever the lesion is rapidly
increasing in size and disproportionate to the growth of the
child, a malignant lesion needs to be excluded and the risk
is increased in the presence of intratumoural bleeding, and
IF should be in the differential diagnosis.
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On Diagnostic Acumen: Old Tradition, New
Dimensions, and Personal Views

Introduction

Diagnostic acumen may be defined as the ability to make
clinical diagnosis quickly and correctly.1 A successful
diagnostic process is the most important part in the
management of a patient. Today, despite the availability of
many new investigations, history and physical examination
is still useful in 60-70% of cases and should remain the
cornerstone of our diagnostic enquiry.2 With the increased
application of modern technologies and the new working
environment, the importance of traditional bedside
approach seems to have been dwindling. The high standard
of diagnostic acumen should be enhanced by re-
emphasizing clinical methods, intelligently applying new
technologies and modernising paediatric education.

Importance of History Taking and Differential
Diagnosis

Now in history taking, the clinician would need to
become more focused in gathering relevant information and
formulate a list of differential diagnostic hypotheses. The
number of diagnostic hypotheses in mind is usually around
five; more than this may not be actively retained.3 It is more
efficient if the clinician knows the local incidence of the
different diagnoses for the presenting symptom and forms
a mental checklist according to the clinical (pre-test)
probability. The diseases presenting to various levels of
complexity of clinical care are different. The important not-
to-be-missed diagnoses like meningitis in convulsion and
malignancy in recurrent headache should be considered.
When the clinical data do not fall into the common ones,
the rarities would need to be looked for. There are references
in which differential diagnoses are listed according to their
incidence, and the red-flag system is put up to prevent
clinicians from missing serious ones.4

Because the complexity of clinical care has been
increasing, one should not be totally dependent on one's

Letter to the Editor

memory or intuition for diagnosis especially in complicated
cases. Occasionally, checking on references from books,
the internet, or mobile phone apps may be necessary.
However, there is a risk of relying too much on the web
rather than internalising medical knowledge and clinical
experience in oneself. Formal and informal consultations
with other specialists is sometimes necessary.

Clinical checklists, diagnostic paths, algorithms, and
computer questionnaires are becoming more common and
they can be, to a certain extent, complementary to the
clinician's subjective history taking and discernment. As
explained in the later part of this article, they actually allow
the clinician to switch from the intuitive to analytic way of
reasoning and thus avoid common pitfalls and blind spots
in memory.5

Some patients and relatives are reluctant to tell others
their family problems. It is only after mutual trust building
and tactful probing that they may tell the doctor
psychosocial issues like separation of parents, financial
difficulties, adoption etc. Occasionally the patient and the
family members may need to be interviewed separately in
private. In Hong Kong, like other developed areas, there
have been more and more psychosomatic problems, e.g.
depression, irritable bowel syndrome. Paediatricians should
be better trained in diagnosing these new morbidities.

Variations in Physical Examination

In many consultations, the time limit only allows the
clinician to, based on the hypotheses generated from history
taking, do a general physical examination plus focused
examination on the relevant systems. It is important to know
what are the normal physical features and variations, e.g.
physiological enlargement of thyroid in adolescents, the
wide ranges in different reflex responses. Experience would
tell that, when the children are anxious, there are variations
in their neurological signs and developmental assessment
responses.

With progress in technology, more objective
measurements and diagnostic investigations are used as
complement to physical examination. There is a new
electronic stethoscope and a small handheld ultrasound
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machine being manufactured; hopefully these would become
more widely available for clinicians. For some physical
measurements, one needs to find the relevant nomograms
for children. Some are special, e.g. size of penis for boys
and clitoris for girls. In some cases, the measurement may
lie mildly outside the defined statistical percentiles; this does
not always indicate disease.

The trainees would, understandably, make some errors
in physical examinations during the early part of their
training; they can always improve under good supervision.
For some difficult cases, signs in hidden areas like the
buccal cavity, back, axilla, perineum and areas covered by
hair should be looked for. Managing more patients with
wide spectra of clinical problems would sharpen one's
diagnostic acumen.

Investigations − − − − − More or Less?

After the history taking and physical examination one
should have in mind some hypotheses about the differential
diagnosis. To confirm or rule out the hypotheses, or to assess
the severity or progress of the disease, ordering of
investigations would be considered. For some non-alarming
symptoms and signs, further testing is unnecessary because
it will not change the prognosis or treatment. Over-reliance
on technology has contributed to loss of clinical bedside
skills.6 Undisciplined use of laboratory tests and imaging
modalities is a major cause of increasing health costs and
leads to further inappropriate testing and patient harm.7

The interpretation of common investigations needs to
be familiarised. The local age-appropriate standards and
relevant references on interpretation of investigation results
should be consulted from time to time. The clinical
significance of marginally deviated results needs to be
considered. The use of statistical techniques to define
normal and abnormal (e.g. greater or lesser than two
standard deviations from the mean) automatically labels a
fixed proportion of the tested population as abnormal in
the test, regardless of whether this degree of deviation from
the average has any physiological significance.8 If available,
the sensitivity and specificity, or positive and negative
predictive values, or likelihood ratios of some particular
tests, such as those for autoantibodies titres, would need to
be known. Statistically speaking, if a healthy individual
undergoes 12 tests, such as those on a standard 12-test
chemistry panel that use the plus-or-minus-two-standard-
deviations rule for normalcy, the chance that all 12 results

will be normal is only 54%. If the tests are overdone, there
is a risk of obtaining questionable results that can generate
additional mindless search for answers to diagnostically
insignificant questions.8 There is a saying that doctors should:
'treat the patient, rather than the laboratory report'.9 Diseases
occur in spectra, and may evolve with time. If one feels
unsure or whenever appropriate, the test can be repeated.
Subsequent diagnostic tests for the same patient may show
up more abnormalities.

The many new genetic tests are very useful. But for
predictive tests, they are not 100% accurate and should
better be handled by the clinical geneticists. The recent
advances in the genetic and molecular basis of diseases,
enzymology, structures and functions of proteins etc. affect
our application and interpretation of the relevant laboratory
tests.

The selection of investigations and treatment modalities
depends also on the patient's or parents' informed choice,
psychosocial factors and, sometimes, financial situation as
well. A balanced approach is required to avoid unnecessary
venepunctures, painful procedures and invasive
investigations on children which may lead to the "paediatric
medical traumatic stress" problem.10 We should also pay
more emphasis on pain control measures like using local
anaesthetic patch,11 sugary solution and nitrous oxide
inhalation etc.

Diagnostic Process

The diagnostic process is actually a hypotheses
generating and active synthesising and deduction process
based on probabilities. In essence, there are two modes of
diagnostic thinking.12 Intuitive reasoning is fast, effortless,
reflexive, multi-channelled, used by experienced clinicians
as pattern recognition. The other is analytical reasoning
which is slow, deliberate and single-channelled. One uses
pattern recognition for easy or familiar cases within one's
specialty, and analytical thinking for difficult or unfamiliar
cases. Repeated presentations to the analytical mode will
eventually result in the patterns being recognised, and default
to the intuitive mode occurs. In practice, both modes are
common in the diagnostic process for senior doctors. They
unconsciously compare the patients before them with the
many cases they have seen previously, and they may
recognise different diseases and syndromes out of their
memory.5 The ability to recognise patterns is one of the most
powerful properties of the human brain, which till now no
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ordinary computer or algorithms can match.6 In future, it
would be interesting to see the development of Artificial
Intelligence in clinical diagnosis.

When new clinical data should come up during the
progress of the illness, the clinician can revise and cut down
the number of possible diagnoses till the final or most
probable one. In some cases, a therapeutic trial may form
part of the diagnostic process, balancing the risks, costs
and benefits. This involves the concept of "treatment
threshold" which means the probability at which the
clinician is "sure enough" of the diagnosis to begin
treatment.13

Many patients are getting medical information and
diagnosis from the internet, unfortunately such information
may not be accurate and can cause anxiety especially in
those with a hypochondriac tendency. Knowledge does not
equal wisdom; it is too easy for nonexperts to take, at face
value, statements made confidently by voices of authority.
Physicians are in the best position to weigh information
and advise patients, drawing on their own understanding
of available evidence as well as their training and
experience. Their diagnostic acumen is of no less
importance in this era of the internet.14

Conclusion

The good diagnostician picks up the alerting cues and
clues, asking probing questions, and thinks logically; the
process is an amalgam of common sense, instinct,
experience and observation.15 Our trainees, specialists and
senior paediatricians should continually develop our clinical
acumen and become master clinical diagnosticians so that
we can provide better healing service to children.
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Dear Editor,

I read with great interest regarding the original article
"Are there regionalisation of high complexity surgeries and
decentralisation of outpatient treatment services for cleft
lip and/or palate in the state of Sao Paulo, Brazil?" (HK J
Paediatr (new series) 2018; Vol 23. No. 3).1 The authors
mentioned that the regionalisation of surgeries for
craniofacial treatment involved only centres of excellence
is likely to be associated with better surgical results,
reduction of operative and postsurgical mortality and greater
access to provide more comprehensive care, especially in
view of the multi-disciplinary and inter-disciplinary
character of the management of patients with cleft lip and/
or palate anomalies. I cannot agree more with the authors.

In fact, it had been shown by the Clinical Standards
Advisory Group (CSAG) in the United Kingdom that
concentration of these highly complex operations into a few
specialised centers are associated with better surgical
outcomes and improved patients' satisfaction, as published
in the renowned Cleft Care UK Study (CCUK) (CSAG2).2
Furthermore, the importance of longitudinal audit on a
medical condition such as cleft lip and/or palate is of special
significance as the prevalence of cleft anomaly is relatively
low in the general population.

In Hong Kong, about 120 new patients with cleft lip and/
or palate are born annually,3 with data collected by the
questionnaire survey and a review of the care provided by
the Hospital Authority (HA) hospitals by Liu et al in 1998.
Since then, numerous collaborative researches on cleft care
have been conducted over the years in HA hospitals; ranging
from antenatal counselling for fetal cleft anomalies,4 to 16-
year review of the surgical technique in palatoplasty;5 and
most studies had already published in various local and
international journals. However, as there is currently no
central registry for congenital structural anomaly such as
cleft lip and/or palate, we could only rely on the Clinical
Data and Reporting System (CDARS) database, which
recorded all operations done in HA hospitals, to conduct
large scale, long term audits on cleft care.

In the current era, outcome assessment had become a

Letter to the Editor

core component of clinical practice.6 The minimum
requirements for accreditation established by the American
Cleft Palate Association (ACPA)7 states that the "cleft team
should have mechanisms to monitor its short and long term
treatment outcomes by documenting its treatment outcomes,
including baseline performance and changes over time". With
robust evidence pointing the advantages of having a
dedicated specialised team of healthcare professionals in
the comprehensive management of cleft patients, we believe
now is the appropriate time for us to establish a cross-cluster,
cross-sector, national data-base registry for cleft anomaly
in Hong Kong. Ideally, a task force should be set up in
developing systems for comprehensive appraisal of cleft care
– for accountability, quality improvement and health system
design. With visionary planning, and to ensure the
sustainability of cleft care in the future, apart from well-
established clinical pathway protocols, a continuous
successive training program for practitioners is also essential.

We are optimistic that with the re-organisation of
paediatric healthcare services at the Hong Kong Children
Hospital, our patients would continue to benefit from the
continual dedication of the committed multidisciplinary team
in the future.
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What is the Diagnosis?

WY YU, HM LUK

The clinical quiz was prepared by:
WY YU

HM LUK

Clinical Genetic Service, Department of Health, Hong Kong

The Big Toe Points to the Diagnosis

A 3-year-old male child is referred to genetic clinic for
suspected syndromal disease. He was born in full term with
birth weight of 3.2 Kg by non-consanguineous Chinese
couple. The perinatal history was unremarkable. He was
noted to have bilateral deformity of big toes at birth (Figure
1). X-ray showed bilateral hallux valgus without bone
destruction. Systemic review was normal. He had received
up-to-date immunisation without adverse side effects. The
family history was non-contributory. Based on the toe
deformity, a rare genetic disease was suspected that
confirmed by molecular testing.

Answer to "Clinical Quiz" on Pages 114-116
N.B. The Editors invite contributions of illustrative clinical cases
or materials to this section of the journal.

Clinical Quiz

Figure 1 The proband has bilateral deformity of big toes at birth
(with consents for publication by parents).
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MCQs

Instruction:
1. Please use pencil to shade the box for the best and correct answer (only one answer for each question).
2. Send back the answer sheet (see loose leaf page) to the Hong Kong College of Paediatricians. One point will be awarded

to each article if ≥3 of the 5 answers are correct. The total score of the 4 articles will be 4 CME points.

(A) Prevalence, Risk Factors and Impact of ADHD
on Children with Recent Onset Epilepsy

1. Children with epilepsy are at higher risk of having:
a. Hypertension
b. Asthma
c. Attention deficit hyperactivity disorder
d. Hypothyroidism
e. Hearing loss

2. What is the prevalence of ADHD in this cohort of children
with epilepsy:
a. 20.8%
b. 6.1%
c. 31.5%
d. 24.6%
e. 58%

3. What was identified as a significant risk factor for
development of ADHD in this cohort:
a. Seizure localisation
b. Low socioeconomic status of family
c. Frequent seizures
d. Early age of seizure onset
e. All of the above

4. How do the characteristics of ADHD in children with
epilepsy differ from that of children in the general
population:
I. Male predominance
II. Equal gender distribution
III. Combined subtype is the most common
IV. Hyperactive-impulsive subtype is the most common
V. Inattentive subtype is the most common
a. I, III
b. I, IV
c. II, III
d. II, IV
e. II, V

5. How does comorbid ADHD affect children with epilepsy?
a. Increases the need for multiple anticonvulsants
b. Associated with poorer seizure control
c. Poorer health related quality of life
d. Lowers chance of  being able to wean off

anticonvulsant
e. Higher risk of developing status epilepticus

(B) Solid Liver Tumours with Cystic Appearance:
Do They Have the Same Outcome?

1. Undifferentiated embryonal sarcoma has similar
radiographic appearance and is possibly linked with
which of the following tumour?
a. Hepatocellular carcinoma
b. Hepatoblastoma
c. Hepatic haemangioendothelioma
d. Mesenchymal harmatoma
e. Focal nodular hyperplasia of liver

2. By using current therapeutic approach including surgery
and chemotherapy, the long term prognosis of
undifferentiated embryonal sarcoma is now considered
to be?
a. Incurable
b. May need liver transplant to achieve a cure
c. Not very good with less than half of the patients

survive
d. Fairly good with around 75% of patients survive
e. Very good with more than 90% of patients survive

3. Which of the following statement about undifferentiated
embryonal sarcoma is correct?
a. Associates with elevated serum AFP
b. Obstructive jaundice is a common finding
c. Liver function test shows hepatitic picture
d. Low serum albumin and ascites are the warning signs
e. USG shows a mixed cystic & solid tumour
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4. Which one of the following features may help to
differentiate undifferentiated embryonal sarcoma from
mesenchymal harmatoma?
a. Age of onset
b. Sex
c. Abdominal sign
d. Family history
e. History of hepatitis

5. Evidence to suggest that undifferentiated embryonal
sarcoma and mesenchymal harmatoma are possibly
linked including the following:
a. Sarcomas can develop from harmatoma
b. They both share similar radiographic features
c. They can occur in the same family
d. They have similar biochemical findings
e. They have similar pathological features

(C) Effectiveness of Macau Hepatitis B Vaccination
Programme for Newborns from Hepatitis B
Carrier Mother

1. What is the overall risk of maternal-infant transmission
for hepatitis B virus before the era of hepatitis B
vaccination?
a. 85-90%
b. 32%
c. 40%
d. <5%
e. 50%

2. According to international studies, what is the vertical
transmission rate for hepatitis B virus after proper
hepatitis B vaccination and hepatitis B immunoglobulin
injection?
a. <5%
b. <1%
c. 10%
d. 20%
e. 40%

3. What is the principal mode of transmission for hepatitis
B virus in China and South-East Asia region?
a. Sexual (from unprotected sexual intercourse)
b. Perinatal transmission
c. Parenteral (e.g. sharing needles with IV drug user)
d. Horizontal transmission
e. Air borne

4. If hepatitis B virus is acquired during the perinatal period,
what is the percentage of patients who will develop
chronic carrier status?
a. 50%
b. 80%
c. 90%
d. 75%
e. 30%

5. Which of the following areas is/are considered as having
high prevalence for hepatitis B infection?
a. China
b. Australia
c. United States of America
d. South-East Asia
e. A and D

(D) Regular Flush-lock is Unnecessary to Maintain
Patency of Resting Totally Implantable Venous
Access Device

1. Totally implantable central venous devices require
regular flush-lock with heparin saline to maintain catheter
patency because:
a. It is a practice supported by randomised controlled

clinical trials.
b. It is recommended by the manufacturers.
c. It helps to reduce the risk of infection.
d. It helps to reduce the risk of venous thromboembolism.
e. It helps to reduce the risk of catheter rupture.

2. According to the published literature, which of the
following solutions has/have been used for the flush-
locking of totally implantable central venous devices?
a. Normal saline
b. Heparin saline 10 units/mL
c. Heparin saline 25 units/mL
d. Heparin saline 100 units/mL
e. All of the above

3. Which of the following statements concerning the
removal of needle from a totally implantable central
venous device is correct?
a. It is alright to leave blood or medication in the needle

before needle removal.
b. Urokinase has to be instilled every time prior to needle

removal.
c. A positive pressure at the time of clamping the needle

is recommended close to the end of the heparin flush-
lock.

d. Aseptic technique is generally not recommended
during needle removal.

e. None of the above.



113

4. Which of the following statements is true when a totally
implantable venous access device is accessed with a non-
boring needle?
a. Do not use aseptic procedure.
b. If blood can be withdrawn from the device, its patency

is confirmed.
c. The first drawn blood sample can be used for cell

counts and biochemistry tests.
d. If blood cannot be withdrawn, catheter patency can

be obtained by pushing a bolus of saline with as much
force as possible.

e. If blood cannot be withdrawn, nothing can be done to
restore its patency.

5. According to the conclusions of this study, which of the
following statements is/are true when children with totally
implantable venous access devices are discharged?
a. Parents are not required to take any action to safeguard

the device patency.
b. Children can shower or swim without any precaution

against device infection.
c. When ant-cancer treatment is completed, there is no

urgency to remove the device.
d. Regular flush-lock with heparin saline to maintain

device patency is not recommended.
e. All of the above

Answers of January issue 2019

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

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

(C) 1. a; 2. e; 3. b; 4. c; 5. d

(D) 1. b; 2. c; 3. c; 4. e; 5. a
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CLINICAL QUIZ (p106) ANSWER

What is the diagnosis?

Fibrodysplasia ossificans progressiva (FOP). Molecular testing of ACVR1 gene in this child confirmed there is
heterozygous pathogenic variant ACVR1{NM_001105.4}:c.[617G>A];[=]; ACVR1{NP_001096.1}:p.[(Arg206His)];[=].

FOP is an extremely rare disorder with a frequency of 1 in 2 million people across the globe . The culprit of this
disease is ACVR1 gene mutation. ACVR1 gene is located on the long arm of chromosome 2. A point mutation of
G>A in the intracellular glycine- and serine-rich domain of ACVR1 gives rise to classical FOP. Mutations found in
other amino acid in this domain or protein kinase domain are responsible for atypical FOP. ACVR1 is a receptor for
bone morphogenetic protein (BMP). Two main pathological mechanisms of ACVR1 mutation include ligand-
independent constitutive activity and ligand-dependent hyperactivity in BMP. A constant activation of ACVR1 leads
to overgrowth of bone, fusion of cartilage and heterotopic ossification of soft tissues. FOP is inherited in an autosomal
dominant pattern, while the majority of patients have a de novo gene mutation. Thus, patients are commonly identified
in the absence of family history with few exceptions having one affected parent. Owing to the fact that most cases of
FOP arise from a new mutation of ACVR1 gene, it is important to identify patients even when no significant family
history is reported.

What are the usual presenting symptoms?

The age of onset spans from 3 to 69. The average onset age is 5. The first "flare-up", which is defined to be a sudden
episode of soft tissue inflammation, can be a result of trauma, intramuscular injections, open operations, dental
procedures or simply a spontaneous event. The major feature of FOP is ectopic bone tissue formation over the neck,
spine and pectoral girdle regions. Such ossification takes place in a sequence from cranial to caudal, and proximal to
distal. Other signs and symptoms include shortened thumbs, fifth finger clinodactyly, malformed cervical vertebrae,
short broad femoral necks, deafness, scalp baldness and mild mental retardation. FOP is often misdiagnosed as
fibromatosis and fibrosarcoma, or even undiagnosed. This might refrain the patients from prompt management to
avoid deterioration of the condition. An early onset of hallux valgus in paediatric patients should always alert
clinicians to include FOP as one of the differential diagnoses. Clinical diagnosis of FOP can be substantiated when
symmetrical bunion and soft tissue swelling are noted, despite the absence of radiological findings.

What is the management and precautions?

Up to date, there are no curative treatments to FOP patients. The management approach can be mainly categorised
into supportive and prophylactic methods. Supportive treatment should be administered in case of flare-ups. The
International Clinical Consortium published a management guideline on FOP in 2011. In case of injury, FOP
patients first have lymphocyte and monocyte infiltration, followed by fibroproliferative, chondrogenic and eventually
ossified lesion formation. NSAIDs and systemic glucocorticoids are useful to tackle with white blood cell infiltration
in the inflammation cascade when soft tissues are injured. BMP antagonists can be prescribed before fibroproliferative
and chondrogenic lesions are formed. Mineralisation inhibitors can be used to halt further ossification of the injured
site. Once an ossified bone is formed, any medications will be in vain. Surgery is discouraged as osteotomy will
provoke the body's repair mechanism and more ectopic bones will be formed. Bone marrow transplantation is not
curative to this condition.
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Since it is difficult to predict the onset, duration, severity and outcome of the flare-ups, the most preferred
management to FOP is prophylactic treatment. Patients should be instructed to prevent falls since young age.
Intramuscular injections should be avoided in the immunisation program and anesthesia to prevent muscular lesion.
Patients with FOP are often misdiagnosed to have other types of soft tissue and musculo-skeletal disorders due to the
lack of literature review and rareness of the disease. Unnecessary biopsies may be done, thus triggering flare-ups.
Clinicians should be aware and include FOP as one of the differential diagnoses when early onset of bunion is
presented to avoid detrimental biopsies.
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