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Assoc Prof Arjandas S/O Mahadev conducts a review for a patient with a lower limb condition.

KK Women’s and Children’s Hospital (KKH) sees about 34,000 visits each year from children
and adolescents with orthopaedic and spine conditions such as scoliosis, cerebral palsy
and limb deformities.

KK Women’s and Children’s Hospital
100 Bukit Timah Road, Singapore 229899
Tel: +65 6-CALL-KKH (6-2255 554)
Fax: +65 6293 7933
Facebook: www.facebook.com/KKH.sg

Taking a unique approach amongst the region, KKH has created a seamless continuum of
care for patients by establishing a complementary suite of services and facilities sited on
one campus:
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»» A dedicated Musculoskeletal Centre housing clinics and facilities for sports and
exercise medicine specialists, diagnostic and interventional imaging specialists,
orthopaedic specialists, and prosthetists and orthotists.
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»» Singapore's only one-stop paediatric orthotic centre providing a full range of orthotic
services for children with lower limb and spine conditions requiring assistive devices.

Published December 2020. Copyright © is held
by KK Women’s and Children’s Hospital.
All rights reserved.
MCI (P) 051/12/2020
REG NO 198904227G

SUBSCRIBE TO
SPECIAL DELIVERY ONLINE
Receive updates in your inbox.
Visit www.kkh.com.sg/subscribe
For more articles and videos on
women’s and children’s health, visit
www.kkh.com.sg/specialdelivery

»» EOS Connect Imaging System for child-friendly and high-quality
interventional and diagnostic imaging.
»» 7D Machine-vision Image Guided Surgery (MvIGS) system for
radiation-free, image-guided spine surgery.
“By redesigning the way patients experience integrated care, we are
better able to provide the end-to-end support that each child needs to
lead an active and fulfilling life, and improve their quality of life in the
long term,” says Associate Professor Kevin Lim, Chairman, Division of
Surgery, KKH.

Read about how
the Paediatric
Orthotic Centre at
KKH is improving
care coordination
and quality of life
for patients.

Cover photo: (From left to right) Ms Siti Hauzah Binte Abdul Rahaman, Assistant Nurse Clinician, Musculoskeletal
Centre, KKH; Assoc Prof Kevin Lim, Chairman, Division of Surgery, KKH; Mr Nigel Wong, Prosthetist & Orthotist,
Orthotics & Podiatry Service, KKH; Ms Tang Kiew Hoon, Principal Radiographer, DDII, KKH.
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Dedicated centre for children with
musculoskeletal conditions

Designing a child-friendly imaging experience
A key facility housed in the
Musculoskeletal Centre is the EOS Connect
Imaging System, which enables safe and
high-quality interventional and diagnostic
imaging for children with musculoskeletal
conditions. Approximately 2,000 paediatric
examinations are conducted each year
using the EOS system.

To provide a one-stop care experience, the
dedicated Musculoskeletal Centre houses clinics
and facilities for specialists in diagnostic and
interventional imaging, paediatric sports and
exercise medicine, orthopaedics, and prosthetics
and orthotics.
“The key healthcare disciplines our patients need are
in one location for their convenience, and their care
providers can collaborate with greater expediency
afforded by proximity,” shares Ms Cha Mui Noi, Nurse
Manager, Musculoskeletal Centre, KKH.

“The EOS imaging system affords a childfriendly experience as it allows the child to
stand, unrestrained, while being imaged.
The images reflect the most realistic
depiction of their natural posture, and the
child does not have to switch position,
as frontal and lateral full-body images
are acquired simultaneously,” explains
shares Dr Teo Sze Yiun, Head and Senior
Consultant, Department of Diagnostic and
Interventional Imaging (DDII), KKH.

Building on feedback by patients and their
families, the centre features wide, wheelchairfriendly sliding doors. Furniture and hardware are
wall-mounted where possible, minimising physical
barriers between the healthcare provider, patient
and their family, and facilitating greater ease of
examination and consultation.
“Establishing the Musculoskeletal Centre has not
only formed new dimensions of collaboration
among the hospital teams, but also further
removed physical and mental barriers between
the hospital as the healthcare provider, and
the patient,” adds Associate Professor Arjandas
S/O Mahadev, Head and Senior Consultant,
Department of Orthopaedic Surgery, KKH.

Radiographer Ms Tang Kiew Hoon demonstrates imaging
with the EOS Connect system, for a patient requiring
assistive devices.

The technology used produces a
high-quality image with 50 per cent
less radiation dosage, compared to
digital radiography using a conventional
X-ray system.

“Happiest of all for the child, their examination time is reduced, as the duration of time for the
imaging of an entire spine is reduced by half, compared to conventional imaging systems,” adds
Ms Tang Kiew Hoon, Principal Radiographer, DDII, KKH.

Radiation-free machine-vision navigation for safer surgeries
To optimise surgical intervention for children with
scoliosis requiring surgery, in July 2020, KKH introduced
in Singapore, the 7D Machine-vision Image Guided
Surgery (MvIGS) system for radiation-free, image-guided
spine surgery.
“Technology augments our capacity to navigate more
perceptively during surgery, particularly in unique cases of
spine deformities or missing anatomy. Guided by realtime positioning software, the team can perform intricate
procedures with greater efficiency and accuracy,” explains
Assoc Prof Lim, who is also Senior Consultant, Department of
Orthopaedic Surgery, KKH.
“Further on the patient safety front, we no longer require
the use of intra-operative X-ray, rendering the surgery
radiation-free. Blood loss and operative surgery time is also
minimised for patients. This translates to reduced surgical
risks such as lower complication rates and faster postsurgery recovery,” Assoc Prof Lim adds.

Assoc Prof Kevin Lim (centre) and team operate on a patient with scoliosis, using the 7DMvIGS system.

“We continue to push the possibilities of care to better meet
the individual needs of children with scoliosis and other
musculoskeletal conditions, and support their years of
developmental growth ahead.”
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NEW VENTURES

in Transforming care
KKH and A*STAR identify world's first known
case of Jamuar Syndrome

KKH researchers find
Letrozole effective in
male infertility treatment
A prospective study by Dr Liu
Shuling, Consultant, Department
of Reproductive Medicine, KKH has
found the treatment drug Letrozole
to be safe and effective for men
with low sperm count and normal testosterone and
oestradiol levels.
Most studies with Letrozole for male infertility have
focused on men with low sperm count, low blood
testosterone and high oestradiol levels. “However, the
frequency of this ratio is not as prevalent in our clinical
practice,” shares Dr Liu.

Dr Saumya Jamuar with Seana and Atira Menezes, the pair of siblings first identified to have Jamuar Syndrome.

A team of clinicians and researchers from
KKH and the Agency for Science, Technology
and Research’s (A*STAR) Institute of Medical
Biology (IMB), have identified the world’s
first known case of a rare genetic syndrome,
known as ‘Jamuar Syndrome’.

A search for international patients further
identified patients from 24 other families
worldwide with similar clinical presentation.
All 36 children, including affected siblings,
were found to carry mutations in the same
UGDH gene.

The condition, which affects brain
development, is named after Dr Saumya
Jamuar, Senior Consultant, Genetics
Service, KKH, who first encountered the
disease in a pair of young siblings.

"Collaborative genomic research is
empowering physicians to act and make
an impact on patients and their families’
lives in a tangible way," explains Dr Jamuar,
who is also Head, SingHealth Duke-NUS
Genomic Medicine Centre.

Whole exome sequencing performed by
Dr Bruno Reversade, Research Director
at IMB, A*STAR, discovered a unique DNA
change in the siblings – a new mutation
Ala82Thr in the gene, UGDH, which had
never been associated with any genetic
disease in humans.

"Identifying and characterising rare genetic
diseases provide valuable information for
physicians to focus on managing the patients’
symptoms based on their underlying diagnosis,
as well as move forward towards developing
treatments best suited for these patients."

The KKH study recruited men with unexplained low
sperm count of unknown cause regardless of their
testosterone and oestradiol levels and treated them
with Letrozole for four months.
Study results found that 85 per cent of participants
had normal testosterone and oestradiollevels. Of
these, 73 per cent experienced improvement in either
their sperm concentration or movement. Sperm
concentration increased 5.5 fold and total sperm count
increased 4.3 fold.
“It is especially heartening to see these positive
improvements, as this group of men would not
have been eligible to be offered Letrozole for fertility
treatment prior to our study,” says Dr Liu.
“Whilst in vitro fertilisation remains the first line
treatment of choice for fertility, our study shows
that Letrozole can be safely considered and offered
as an additional treatment option for men with
normal testosterone and oestradiol levels, as part of
reproductive health management.”
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KK Human Milk Bank clinches National Clinical Excellence Team Award 2020
A team of clinicians and coordinators from
KKH have been awarded the National Clinical
Excellence Team Award at the National
Medical Excellence Awards (NMEA) 2020, for
establishing the KK Human Milk Bank (KKHMB)
– Singapore’s only donor human milk bank.
Dr Chua Mei Chien, Director, KKHMB, KKH;
Dr Pooja Agarwal Jayagobi, Consultant,
Department of Neonatology, KKH and Ms Wong
Anng Anng, Senior Milk Bank Coordinator,
KKHMB, KKH, have been recognised for their
contributions towards benefiting premature
and critically-ill babies in Singapore.
As at October 2020, the KKHMB has benefited
more than 1,910 recipients with a ready supply

of safe pasteurised donor human milk, with 720
mothers donating their excess breast milk.
“The exclusive use of human milk in the vulnerable
neonatal population in KKH has increased from
the baseline of less than 20 per cent to 97 per cent,
and correspondingly, the incidence of necrotising
enterocolitis has reduced from 5.8 per cent in very
low birth weight infants to no cases in 2018,” says
Dr Chua, who is also Head and Senior Consultant,
Department of Neonatology, KKH.
“We are grateful for generous donors who have
come forward to support our cause of benefiting
vulnerable infants and offering hope to families,
providing every infant with the best start to lead a
healthy and fulfilling life.”

Dr Chua Mei Chien (left) with members of the KK Human
Milk Bank team.

Read about how KKHMB has
ensured a steady supply amidst
COVID-19, and its future expansion
plans into the community.

KKH clinician scientists awarded national grants for child health research
KKH clinician scientists, Associate Professor Derrick Chan and Dr Lee Jan Hau, were amongst more than 50 researchers honoured at the National
Medical Research Council (NMRC) Awards in 2020 for their contributions toward improving clinical outcomes and quality of life for children.
“Close collaboration and support from the NMRC and fellow research institutes are keystones for the advancement of research into some of the
most critical health concerns for children,” says Assoc Prof Derrick Chan, Director, KK Research Centre, KKH, who received the NMRC Clinician
Scientist Award (Investigator Category).

Elucidating the role of inflammation in childhood
epileptogenesis

Improving outcomes in critically-ill children
through protein supplementation

Conventional treatments for epilepsy are untargeted
and short-term. In one third of cases, epilepsy is
refractory, persisting despite first line treatment.

Dr Lee Jan Hau, Senior Consultant, Children’s
Intensive Care Unit, KKH, is looking toward a
personalised nutritional approach to improving
clinical outcomes in critically-ill children who
require intensive care.

With increasing evidence for a key role of inflammation in the brain,
seizures and epilepsy, Assoc Prof Chan is leading a team to elucidate
the role of inflammation in epileptogenesis and refractory seizures in
greater detail.
“We hypothesise that immune dysregulation drives epileptogenesis
through peripheral and central nervous system immune
derangement, and that Th17 and CX3CR1+ NK mediated proinflammatory changes are two significant contributors to
epileptogenesis, persistence of epilepsy and refractory epilepsy
in childhood,” says Assoc Prof Chan, who is also Head and Senior
Consultant, Neurology Service, KKH.
“With this knowledge, we hope to develop clinical treatments to
reduce the evolution to epilepsy, reduce clinical seizure severity and
prevent the development of refractory epilepsy.”

Winner of the NMRC Transition Award, Dr Lee is opening a twocentre randomised controlled trial on the benefits of protein
supplementation for critically-ill children who present with
malnutrition on admission to a paediatric intensive care unit (PICU).
“Up to 40 per cent of the children admitted to PICUs exhibit
malnutrition, and low protein intake is associated with worse
clinical course and outcomes,” shares Dr Lee.
“The results from this pilot study will inform a future large-scale
regional confirmatory study of protein supplementation in
critically-ill children,” adds Dr Lee. “Our long-term goal is to identify
targeted therapies to reduce childhood morbidity after recovery
from a critical illness.”
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COVID-19

At the Coalface of COVID-19
KKH teams race to better understand COVID-19 and develop
clinical and technological interventions
COVID-19 affects children differently from adults, and research studies led by
the Infectious Disease Service team have reported several key findings:

Very low transmission rates in children under five
Between March and April 2020, among 137 households with a total of 223
adults with laboratory-confirmed SARS-CoV-2, 213 children under the age of
16 years were tested for COVID-19. Thirteen children were confirmed to have
COVID-19, describing a transmission rate of 6.1 per cent among children for
the time period.
The youngest age group, those under five years old, had the lowest rates of
infection (1.3%) compared to nearly 10 per cent in older children, following
exposure to a household member with COVID-19.

Early peak viral loads; higher in symptomatic children
Viral shedding for an infected child averaged at about 16 days, and peak viral
loads occurred around day two to three of illness/diagnosis. Symptomatic
children had higher viral loads.

Battling COVID-19 in Singapore children
As researchers race to better understand the effects of SARS-CoV-2, the
virus which causes COVID-19, current findings suggest that its full extent
and impact on the paediatric population remains to be discovered.
“It is crucial to better understand how COVID-19 affects children differently
from adults and the paediatric role in community transmission, to guide
paediatric clinical management and recommendations for community
health measures,” says Associate Professor Thoon Koh Cheng, Head and
Senior Consultant, Infectious Disease Service, KKH.
As the leading tertiary referral centre for women’s and children’s
health in Singapore, KKH serves as the principal hospital for paediatric
COVID-19 cases locally.
“More studies in children are urgently needed to guide
the development of evidence-based effective strategies
for clinical management and public health control,” says
Assoc Prof Thoon. “Concurrently, strict compliance with
public health measures, such as wearing of masks, safe
distancing and hand hygiene, continues to be important
in controlling transmission risks.”

Read the full
‘COVID-19 in
Children:
Infectious
Disease Review’.

“These findings by the Infectious Disease team suggest viral shedding
and transmission in the pre-symptomatic phase, and may indicate that
symptomatic children have higher transmissibility – underscoring the
importance of early screening and isolation upon detection of potential
exposure to COVID-19,” shares Assoc Prof Thoon.

Nasopharyngeal swabs outperform saliva and buccal specimens
As saliva is less invasive to obtain, and can be a potential route of viral
transmission in children, especially infants who tend to drool and place
objects in their mouth, the team tested the use of saliva specimens from
children, as well as buccal swabs.
Nasopharyngeal and oropharyngeal swab tests continue to be the
best practice when screening children for COVID-19. Compared to
nasopharyngeal swabs, buccal cheek swabs yielded a sensitivity of
71.4 per cent, while saliva specimens had a sensitivity of 52.9 per cent.

Symptomatic children did not have a poorer outcome
From January to May 2020, the KKH team saw 39 children with COVID-19;
61.5 per cent were symptomatic, mainly presenting with low-grade fever,
runny nose, sore throat, diarrhoea and loss of smell or taste.
“The team found that the highest proportion of symptomatic cases was
in the youngest age group. Fortunately, all the children, symptomatic
or asymptomatic, had a mild disease course and were discharged well,”
adds Assoc Prof Thoon.

COVID-19

Singapore’s first COVID-19specific T-cell clinical trial

Advancing safety in obstetric and
gynaecological care during COVID-19
To optimise safety in care and management for obstetric and
gynaecological (O&G) patients during COVID-19, KKH has published
clinical practice recommendations and precautions taken by
frontline obstetricians and healthcare professionals at the hospital.
“Even during a pandemic, the need for safe and timely care
remains undiminished. As the largest maternity hospital in
Singapore, we hope that this summary of the protocols and
measures that we have put in place will be useful in guiding safety
in patient care,” shares co-author Associate Professor Tan Hak
Koon, Chairman, Division of Obstetrics and Gynaecology, KKH.

A KKH research team led by Professor Leung Wing Hang
has opened a human trial of a potential coronavirus
treatment developed from COVID-19-specific T-cells
harvested from blood donated by six recovered patients.
The clinical trial is based on findings from a KKH-led
collaborative study on the rapid production of clinicalgrade SARS-CoV-2-specific T-cells.
“The trial aims to measure the efficacy
of the treatment protocol in improving
the immune response of patients with
severe COVID-19 as well as those at risk
of developing severe disease,” says study
corresponding author, Dr Michaela Seng,
Consultant, Haematology/Oncology
Service, KKH, who is also part of the
clinical trial team.

Read about
how these cells
are harvested,
and where the
treatment is
available at.

KKH leads ventilator development for COVID-19 patients
Respiratory failure is one of the most severe complications of COVID-19.
Prompted by the global pandemic and ventilator shortages in some hard-hit
countries, Associate Professor Derrick Chan, Director, KK Research Centre, KKH, led
the devising of SG-Inspire (SinGapore Invasive/non-invasive support for effective
respiration) – a ventilator prototype to provide breathing support.
Designed to be user-friendly even in resource-limited settings,
SG-Inspire can be assembled using readily available components,
scaled up and mass produced swiftly as needed, at a cost about five
times less than that of conventional ventilators.
“The creation of SG-Inspire required the collective ingenuity
of medical specialists, engineers and support from industry
collaborators,” shares Assoc Professor Chan, who is also Deputy
Director, SingHealth Medical Technology Office. “This is a testament
to the innovative solutions that can result when people unite
across disciplines to meet a common human need.”

Read about
SG-Inspire’s
unique features
and future
plans to make
it available for
clinical use.

Read about
KKH’s dynamic
adaptations
to deliver safe
O&G care.

7

8

CONNECT

ASIA PACIFIC MATERNAL AND CHILD METABOLIC
HEALTH CONFERENCE & INTEGRATED PLATFORM
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INTERNATIONAL MEETING 2021
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