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R.I.C.E is
Not Enough:

A Multi-disciplinary Approach
to Treating Sports Injuries
More people in Singapore are engaging in physical exercise. Endurance sports in
particular are becoming more popular. The annual Standard Chartered Singapore
Marathon has seen an exponential increase in the number of runners from just 6,000 in
2002 to more than 53,000 in 2014. Other endurance events such as the OCBC Cycle also
demonstrated rising participation over the years, from about 5,000 in 2009 to almost
12,000 in 2014. Gym workouts are also popular amongst Singaporeans regardless of
age group and gender, as shown by data from the National Sports Participation Survey
in 2011. Such trends are encouraging and in line with the common understanding
that for health benefits, one needs to engage in both aerobic activity and musclestrengthening exercises.
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With enthusiastic participation in physical exercise, one will most likely
suffer injuries at some point. Whilst some injuries are due to acute trauma,
most are usually due to overuse and repetitive strain. Symptoms of overuse
injuries are usually of gradual onset and may last for weeks to months.
Examples include a runner whose running distance is limited by gradually
worsening heel pain over a few months, or a gym-goer who presents
with many weeks of shoulder pain which seems to occur whenever he
does overhead exercises. Most are recreational athletes who do not seek
medical attention when symptoms first occur. Many of them are aware of
R.I.C.E. therapy (Rest, Ice, Compress, Elevate) and are competent in selftreatment. Some may also obtain over-the-counter topical or oral analgesia
to aid in symptom relief. As symptoms progress despite instituting R.I.C.E.
therapy, these athletes may seek medical attention at primary care clinics.
They may even present to the emergency department at the outset if the
cause of the injury was due to acute trauma, or if the symptoms are severe
or debilitating.
Physicians in the primary care clinics or in the emergency departments
who see patients with sports injuries find that most injuries are sprains or
strains, and can be conservatively managed. A small number of patients
may require specialist referral and surgical management, such as those
who sustained fractures from acute trauma. Using the earlier examples,
the runner with heel pain may be diagnosed as having plantar fasciitis;
and the gym-goer with shoulder pain may be labelled as having rotator
cuff tendinopathy. The physician will often advise such patients to rest
and to avoid aggravating activity. This is similar to what the patient had
already done before, i.e. R.I.C.E. therapy. The physician may prescribe
anti-inflammatories and also teach the patient simple stretches or rangeof-movement exercises to aid in recovery.
Most patients experience an improvement in symptoms with rest. However,
their pain will most likely recur when they return to their sporting activity.
It is not enough to diagnose the problem and treat symptomatically. The
cause of the injury must be identified and corrected as well. The cause
may be readily apparent, such as a sudden increase in training volume or
frequency. However, it is often multi-factorial. Using the earlier examples,
plantar fasciitis may be caused by abnormal biomechanics, inappropriate
footwear or change in intensity of training; rotator cuff tendinopathy may
be due to poor weightlifting techniques or weak rotator cuff and scapular
muscles. It is near-impossible for a physician to assess for and correct all
the root causes of the injury on his or her own.
To ensure optimal recovery from sporting injuries, it is important to adopt a
multi-disciplinary approach.
Sports injuries are ideally managed by a sports medicine team
comprising the following practitioners:
Family physician

Podiatrist

Orthopaedic surgeon

Sports physician

Dietician

Sports Nurse

Physiotherapist

Radiologist

Acupuncturist

Each member of the team brings to the table his or her own expertise and
resources, complementing the skill sets of other members to ensure that
the patient is holistically cared for.    
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Using a patient with a sportsrelated overuse injury of the
lower limbs as an example, we
illustrate the dynamics of a multidisciplinary sports medicine
team. The patient, having been
symptomatic for many months and
having failed self-therapy, presents
to a primary care doctor, such as
his family physician. Being the
patient’s first contact point in the
multi-disciplinary set-up, family
physicians play an important role
in assessing for red flags which
can masquerade as musculoskeletal symptoms. An example
would be vascular insufficiency of
the lower limbs which may present
as claudication pain. The family
physician may also order x-rays to
look for fractures or bone tumours.
Once the red flags are ruled out
and the family physician is satisfied
with the diagnosis of an overuse
injury, he may prescribe antiinflammatories or teach the patient
simple stretching exercises which
target the symptomatic region
or body part. Steroid injections,
commonly known as “H and L”,
may also be given to sites like the
sub-acromial region in rotator cuff
tendinopathy and lateral epicondyle
of the humerus in tennis elbow.
The family physician will often
recognise that the patient needs
more than just symptomatic relief,
and a referral to a sports physician
is warranted to address the root
causes of the patient’s symptoms.
The sports physician will reassess
the patient and come up with
a more definitive anatomical
diagnosis. For example, in a
patient with persistent posterior
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knee pain, the family physician may have diagnosed a hamstring strain.
The sports physician will be able to delineate the pathology further,
diagnosing a biceps femoris insertional tendinopathy with a concomitant
popliteus injury. Accurate diagnosis is important to allow for targeted and
successful treatment. Imaging modalities such as ultrasound, CT and MRI
may be done in cases where a precise anatomical diagnosis is in doubt.
Interpretation of the images is done with the help of a musculoskeletal
radiologist.
The next step in management is usually pain relief. For this purpose,
the sports physiotherapist is able to administer a variety of modalities
such as ultrasound, transcutaneous electric nerve stimulation (TENS)
and cryotherapy. Acupuncture treatment may also be beneficial.
Gentle stretching and range-of-movement exercises of the affected
musculotendinous units are also taught to the patient. As pain improves,
the sports physiotherapist or trainer will start the patient on a progressive
and specific strength and conditioning exercises to prevent future injury.
If the injury is an enthesiopathy, such as Achilles or patella tendinopathy,
and is not responding well to months of conservative therapy, the sports
physician may administer extracorporeal shockwave therapy (ESWT) to aid
in healing.

As mentioned earlier, management does not end with symptom relief or
the healing of an injury. The sports physician concomitantly assesses
the patient for pre-disposing factors to the injury and addresses them. In
patellofemoral pain syndrome, a commonly-encountered overuse injury,
the sports physician usually identifies various biomechanical factors which
have contributed to the injury. Factors include excessive lateral patella tilt
due to a tight iliotibial band and weak vastus medialis. The physiotherapist
can aid in correction of those biomechanical abnormalities by teaching
the patient various stretching exercises for the iliotibial band, as well as
strengthening exercises which target the vastus medialis. The patient
may also have excessive pronation of the foot, which can predispose to
conditions like patellofemoral pain syndrome and plantar fasciitis.
A sports podiatrist will be able to assess the patient’s gait and fit

customised orthotics to help
correct the excessive pronation.
Not every symptom is related to
the musculoskeletal system or
biomechanical abnormalities.
A patient who participates in
endurance sports may complain of
tiredness and poor performance
during races. The sports physician
can enlist the help of a dietician
to assess the patient’s nutritional
status and identify specific
deficiencies. Recommendations
on dietary changes are made, and
nutritional supplements can be
prescribed to help enhance the
patient’s performance in his sport.
The role of the sports orthopaedic
surgeon is important as surgery
may be needed in the management
of sports-related overuse injuries.
A patient with recurrent ankle
sprains and instability despite
undergoing physiotherapy may
undergo a Bostrom repair of the
anterior talo-fibular ligament. A
patient with persistent ankle pain
from an osteochondral lesion of the
talar dome despite immobilisation
and restricted weight bearing may
undergo arthroscopic debridement
and microfracture to aid healing.
The sports nurse complements
the sports orthopaedic surgeon
by serving as an important source
of counselling and education for
the patient in the pre and postoperative period. Pre-operative
counselling is done to explain the
procedure, and what to expect
once the surgery is completed.
The sports nurse will continue to
see the patient post-surgery and
educate him or her on wound care
and optimising wound healing. The
sports physiotherapist also has
an important role to play in postoperative rehabilitation to help the
patient regain his functional status
and prevent re-injury.
It is vital for all members in the
sports medicine team to be
aware of their own strengths and
deficiencies when it comes to
managing the patient. They must
know which other team members
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Dr Wang Mingchang

Family Physician
NUH Sports Centre
University Orthopaedics, Hand and
Reconstructive Microsurgery cluster
Dr Wang Mingchang is a family physician and
sports medicine registrar who practices at
National University Health System NUH and its
affiliated polyclinics. He has a keen interest in
promoting physical activity in the community-atlarge, especially in patients with chronic disease
or special needs.

Dr Lingaraj Krishna
are able to offer the necessary expertise to best treat the patient. For
optimal treatment outcomes, a combination of different types of treatment
from different practitioners in the team is needed. This may seem like
subjecting the patient to fragmented care, but at the centre coordinating the
care of the patient will be the sports physician, who serves as the patient’s
primary contact point. Members of the team meet regularly in a physicianled “multi-disciplinary meeting” to discuss cases and align management
plans to ensure optimal outcomes for the patient.
The sports physician who coordinates management is aware that treatment
depends on the patient’s situation and not just the anatomical diagnosis.
Every patient is a unique individual with unique needs. A competitive golfer
with lower back pain may need twice-daily treatment in order to participate
in an upcoming competition; a businessman with a similar injury from
recreational golf may only require weekly physiotherapy.

In summary, treatment of sports injuries involves two
components: treatment of the presenting symptoms
and treatment to correct the cause. A multi-disciplinary
approach tailored to the patient’s context is needed for
optimal outcomes.
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Director and Senior Consultant
NUH Sports Centre
University Orthopaedics, Hand and
Reconstructive Microsurgery cluster
Dr Lingaraj Krishna is the Director of the National
University Hospital (NUH) Sports Centre - a
multi-disciplinary, research-oriented, tertiarylevel centre for sports medicine and surgery in
Singapore. Dr Lingaraj is also an orthopaedic
surgeon, who deals with the entire spectrum of
knee and hip conditions, ranging from sports
injuries, degenerative conditions, rheumatologic
disorders and traumatic injuries. His particular
interests are in sports-related knee surgery and
knee ligament reconstruction surgery, as well
as hip and knee joint replacement surgery, and
revision joint surgery.

NUH Orthogeriatric
Hip Fracture Service
– a Holistic approach

Recently, I heard a definition for a “holistic orthopedic surgeon”. “They don’t just care for
a fracture; they care for the whole bone!” However, taking care of the fracture is no longer
sufficient. Our world and population are ageing. The number of Singaporeans aged 65 years
and above is expected to triple to 900,000 by 2030. Optimising bone health, reducing the risk of
future fracture and successfully reintroducing the patient back into the community are equally
important as fracture union. The World Health Organisation reported that in 2010, an estimated
524 million people were aged 65 years or older, representing 8% of the world’s population.
By 2050, this number is expected to triple to about 1.5 billion, representing 16% of the world’s
population. Singapore is not spared from this ‘grey tsunami’.
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From 2000 to 2011, the proportion of elderly Singaporean residents
increased from 7.2 to 9.3%. The proportion of the very old, aged 85 years
and over, grew from 0.2% of the resident population in 1980 to 0.7 % in the
mid-2000s (Figure 1).
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Figure 1: Increase in elderly population in Singapore.

This population has an increased predisposition to falls owing to a myriad
of reasons, including multiple co-morbidities, polypharmacy, postural
hypotension and cognitive impairment. Falls and related injuries are a
major health problem, with fractures or other serious injuries in 5% leading
to significant consequences on the person, family and the health system.
The largest morbidity occurs among the elderly aged 65 years and over,
with hip fractures accounting for most of the injuries. The number of hip
fractures worldwide is estimated to rise from 1.7 million in 1990 to 6.3
million by 2050 (Figure 2), with osteoporosis as the primary risk factor
and women suffering the majority (80%) of hip fractures. Only half of hip
fractures patients regain pre-fracture mobility and the one year mortality
rate following hip fracture is 25%.
Our care for elderly hip fracture patients has been evolving over the past
decade. Previously, less than 60% of elderly patients with hip fracture
underwent surgery. It was not uncommon to be told that a patient
declined surgery because they were “too old”. However, studies have
consistently shown better functional outcomes, shorter hospital stays,
shorter rehabilitation and quicker return to independence in patients who
undergo surgery for hip fractures. Surgery reduces pain and facilitates

Estimated number of hip fractures (1000s)

Figure 2: Estimated number of hip fractures (1,000s).
Adapted from Cooper C, Campion G, Melton LJ 3rd (1992) Hip fractures in the elderly:
a worldwide projection.
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rehabilitation, reducing the risks
of complications associated with
prolonged immobility. Nowadays,
approximately 90% of all patients
with hip fracture attending our
hospital will undergo surgery. Age
alone does not preclude operative
treatment.

The NUH Orthogeriatric Hip
Fracture Service (OGHFS)
commenced in 2015 and uses
evidence-based best practice to
improve care and outcomes for
elderly patients with hip fractures in
NUH.
The OGHFS consists of a
multi-disciplinary team with a
common goal of providing high
standards of holistic care in line
with international guidelines. During
admission, patients are assessed
by a team of orthopaedic surgeons,
geriatricians, care coordinators,
nurses, and therapists. Clear roles
with agreed management and
care pathways have been created,
with the goal of optimising preoperative conditions, reducing time
to surgery, reducing complications,
and improving long term function
and quality of life. We aim to have
patients operated on within 48
hours of diagnosis, provided the
patient is fit. More than 90% of
patients will be mobilised, fully
weight bearing, within 48 hours
of operation. Fall risk factors,
bone health and cognition are
reviewed and intervened to reduce
future falls and fractures. This
holistic approach, accounting
for a person’s medical, surgical,
functional and social needs, is
the cornerstone of our patient
management. Evidence has
shown that patients benefit from
structured rehabilitation, and this
care should continue months
beyond the time of surgery.
The development of an OGHFS
allows for the seamless transfer
of patients from the acute care
hospital to a step-down community
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hospital to minimise interruption to their rehabilitation and optimise patient’s
functional outcome. A “fast-track” pathway has been created between
NUH and St Luke’s Hospital (SLH) to provide a smooth transition to its hip
fracture rehabilitation program for older patients. From there, patients are
offered day rehab for community integration, and to continue functional
improvements.
A patient with a hip fracture is co-managed by the OGHFS team. This
is best illustrated by following the treatment of a recent patient, Mr C.
This centenarian was already in his 50’s when Singapore gained its
independence. He was independent in his self care and enjoyed walking,
using a quad-stick, to the nearby “Kopitiam” on weekends. Unfortunately,
he slipped in his bathroom at home and sustained a hip fracture. His
family brought him to our hospital, where he underwent a comprehensive
assessment by the orthogeriatric hip fracture team. He was found to have a
history of frequent falls, hearing impairment, vitamin B12 and D deficiency
and was commenced on appropriate treatment. The decision regarding
surgery involved consideration of the patient’s pre-morbid function and
condition, and weighing this against likely operative risks and the morbidity

of prolonged immobilisation
following conservative treatment.
His past medical history was quite
colourful, as one might expect
for a man of his “youth”, and he
was reviewed by anaesthesiology.
Geriatric team optimised him
during the pre-operative stay as it
was complicated by hyperactive
delirium, arrhythmias and
pneumonia requiring intravenous
antibiotics and fluids, chest
physiotherapy, regular bowel
clearance and pain relief. His
medications were reviewed
to reduce polypharmacy and
complications, while optimising
pain relief. Daily reorientation
was started by the nursing staff
and Mental test and Confusion
Assessment Method (CAM) scores
were periodically taken to monitor
for worsening delirium. With his
medical conditions optimised, this
centenarian underwent surgery,
performed by an experienced
and dedicated orthopaedic team.
He was sitting out of bed on
post-operative day 2 and fully
weight-bearing with assistance.
He was followed up for potential
complications by the geriatricians
and care coordinators. Therapists
reviewed his function and social
support. He subsequently
underwent further rehabilitation in
SLH to reintegrate the patient back
into the community. Post discharge
from SLH, he will be offered day
rehab, with follow-up by the care
coordinator, and appropriate
right sitting of care for his various
medical and surgical conditions.
Mr C is not an exception. We
reviewed the results of hip fractures
(intracapsular or intertrochanteric)
over a 10-year period in our
nonagenarian population. These
cases all occurred prior to the
establishment of OGHFS. There
were a total of 58 patients, 50 of
whom were female and they had
a mean age of 92.4 years (range
90–99 years). As expected, these
elderly patients had a multitude of
co-morbidities, the most common
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being hypertension, diabetes mellitus, hyperlipidemia, ischemic heart
disease, congestive cardiac failure, cardiac arrhythmias, cerebrovascular
disease, chronic obstructive pulmonary disease, chronic kidney disease,
previous history of malignancy and deep vein thrombosis. All patients
were operated with a median interval time to surgery of four days (range
1–14 days). The median length of hospital stay was 11 days (range 3–48
days). There were 27 (46.6 %) patients with immediate post-operative
complications. At first year post surgery, 38 patients (65.5 %) from the
cohort still maintained their ambulation status, albeit not at their preinjury level. 13 (22.4%) were non-ambulant, but pain free, at one year
post-operatively. One patient died within 30 days of their operation and a
further six patients died within one year of their injury. Our review showed
that nonagenarians who underwent hip fracture surgery had good results
in terms of clinical outcomes and functional status. Since the introduction
of the Hip Fracture Service, overall 30 day mortality has reduced for those
who underwent operation from 6.9% to 1.3%. The percentage of patients
who had to wait more than 48 hours for surgery has also been halved from
54.7% to 27.7%. We are currently auditing the rates of UTI, pneumonia and
delirium post-surgery to determine the effect that OGHFS has in reducing
these medical complications.

In summary, falls and hip fractures bear a significant
impact on our increasing ageing population. Always
demanding the best standards for our patients,
NUH’s orthogeriatric collaboration has embraced
recommended, evidence-based guidelines to provide
multi-disciplinary care. This is with the sole aim of
improving our elderly patients care pathway from
admission to home and back into the community,
improving long term outcome and function, whilst
reducing current and future complications…a truly
holistic approach!

Dr Diarmuid Murphy

Deputy Head
Division of Muscoloskeletal Trauma
Senior Consultant
Department of Orthopaedic Surgery
University Orthopaedics, Hand and
Reconstructive Microsurgery Cluster
Dr Murphy is a Senior Consultant at the National
University Hospital and a Visiting Consultant
to St Luke’s Hospital. He completed his
undergraduate and higher specialist orthopaedic
training in Ireland before joining NUH. His
specialist interests include fragility fractures in
the elderly, bone loss following open fractures
and hip /knee arthroplasty.

Dr Santhosh Kumar
Seetharaman
Consultant
Division of Advanced Internal Medicine
(Geriatric Medicine),
Department of University Medicine Cluster
Dr Santhosh did his undergraduate training in
India and completed his higher specialist training
in UK. He worked in the UK as a Consultant in
elderly care with special interest in stroke before
moving to Singapore. His special interests are in
managing falls and balance issues on the elderly,
orthogeriatrics, functional ageing, use of
technology in geriatrics and medical education.

Dr Kamun Tong

Dr Tong is a Consultant, Geriatric Medicine in
St Luke’s Hospital and a Visiting Consultant to
the National University Hospital. She graduated
and worked in the United Kingdom before
completing her training in Singapore. Her interest
are falls, ortho-geriatrics and intermediate and
long term care services for the elderly.
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Knee
Osteoarthritis:
5W’s + H
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The knee is the archetypal example of a joint that
undergoes degenerative changes with increasing
age, due to its weight-bearing status throughout life,
propensity to injury in sports and accidents, joint
morphology and inherent lack of mechanical stability,
and high degree of mobility leading to increased
contact stresses. When the typical, and often
naturally irreversible, features of joint damage occur,
knee osteoarthritis ensues.
The approach to knee osteoarthritis may be
encapsulated in the common mnemonic 5W’s +H:
What, Where, Who, When, Why and How.
What constitutes knee osteoarthritis?
Biologically, knee osteoarthritis occurs when the articular cartilage has
become degenerate over significant areas, associated with changes in
the underlying subchondral bone. This is distinct from acute or episodic
injuries to limited areas of cartilage (chondral defects) or cartilage and
underlying bone (osteochondral injuries), which
in younger individuals may still have the
possible outcome limitation and healing.
In osteoarthritis, the damage is too
much or too extensive for the healing
potential to cope with. Progressive
joint degeneration ensues, leading to
extensive loss of articular cartilage,
formation of osteophytes, and knee
deformities in some cases. Clinically,
this results in mechanical knee pain and
functional impairment.
    In the ambulatory clinical setting, it is not possible to see the tissues    
  of the knee joint directly, and so x-rays are conveniently employed to  
visualise the bony structures of the joint. The specific features that indicate
osteoarthritis are listed below:
Narrowing or loss of joint space
(best seen in weight-bearing anteroposterior view for the tibiofemoral joint,
and skyline view for the patellofemoral joint)

Presence of osteophytes
Subchondral sclerosis
Formation of subchondral cysts
(which are often a late feature in knee osteoarthritis and may not be present)
Figure 1: Specific features that indicate osteoarthritis.
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Associated radiological features
that may be present include knee
joint deformity, most often varus
but sometimes valgus, and in
severe cases, joint incongruity and
subluxation.

Figure 2: X-rays of both knees in a
weight-bearing anteroposterior view,
demonstrating severe osteoarthritis with
marked varus deformity.

Where does the
osteoarthritis usually
occur in the knee joint?
Most cases of primary knee
osteoarthritis occur in the medial
compartment of the knee in the
early stages.  

Knee Osteoarthritis: 5W’s + H

This occurs as the medial compartment takes 60% of the stresses during
weight-bearing activities, while the lateral compartment takes 40%, hence
is relatively spared. In knees that are developmentally varus in alignment,
which are common in East Asian races, the loading on the medial
compartment is further exaggerated, leading to earlier onset of wear and
tear. The next common compartment affected is the patellofemoral joint,
with a female preponderance and contributed by patellar malalignment or
tilt. Patients with isolated or mainly patellofemoral disease typically have
problems with stairs and squatting, while walking on flat ground is less
troublesome.

Figure 3: Skyline x-ray demonstrating patellofemoral osteoarthritis with marked osteophyte
formation in the right knee (left of picture) and patellar maltracking with loss of joint space in
the left knee (right of picture).

Lateral compartment knee osteoarthritis is less common, and associated
with previous lateral meniscus injury or surgery, lateral femoral condyle
hypoplasia, or in cases of burnt-out rheumatoid arthritis with secondary
osteoarthritis. Other forms of inflammatory arthritis (e.g. crystal
arthropathies and sero-negative arthritides) may also result in secondary
osteoarthritis in their later stages, often pan-articular in nature.

Who gets
knee
osteoarthritis and when?
Population-based studies have
established certain risk factors for
prevalence of radiographic and
symptomatic knee osteoarthritis.
Female preponderance has
been ascertained in a number of
studies, and obesity precedes
and increases the risk of knee
osteoarthritis, especially in
women. Other risk factors
documented to be important as
risk factors for disease include
knee injury, chondrocalcinosis,
and occupational knee bending
and physical labour (Felson
1990). Specific studies in Asian
populations have found that
activities such as prolonged
squatting are strong risk factors for
knee osteoarthritis, with significant
difference in prevalence of
tibiofemoral osteoarthritis between
Chinese subjects and Caucasians
(Zhang et al. 2004). Increasing age
is a major factor, and it has been
estimated that approximately 13%
of women and 10% of men aged 60
years and older have symptomatic
knee osteoarthritis (Heidari 2011).
Why does knee
osteoarthritis occur?

Figure 4: Secondary osteoarthritis due to gout, showing chalky white deposits of
urate crystals seen during total knee replacement surgery.

Knee joint
degeneration
is the result of
both biological
and mechanical
events. At the
tissue and cellular
level, with ageing there is a
disturbed balance between
degradation and synthesis of
articular cartilage, extracellular
matrix and subchondral bone.
This leads to a weakening and
disruption of the cartilage surface,
which progressively deepens to
involve the subchondral bone.
Cellular degeneration results
in the abnormal expression of
various growth factors, which
may contribute to disruption of
the barrier between cartilage and
bone, and lead to development of
osteophytes.
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Figure 5: Histological slide on the right shows normal articular cartilage. Picture on left
shows degenerate osteoarthritic cartilage. (From author’s own collection)

Mechanically, damage to the joint and articular cartilage may occur when
there is imbalance between tissue strength and forces acting on the joint.
In one scenario, normal cartilage loaded by abnormal forces will result
in chondral injury, and if such forces are persistent the damage then
becomes progressive, such as in obesity. In particular, squatting is very
stressful on the knee joint as it can produce a force that is six times body
weight through the knee. Conversely, in abnormal, weakened or ageing
cartilage, reduced resilience can mean that even near-normal forces can
result in joint damage. One common scenario is in ageing menisci that
resist twisting forces poorly, and the resultant degenerate meniscal tears
can end in onset of osteoarthritis.
How can this condition be managed?
It is important to treat the patient as a whole, rather than just concentrating
on the knee pathology. General measures such as modification of activities
to reduce or avoid stressful activities such as squatting and kneeling can
be beneficial in slowing the progression of disease, especially in the earlier
stages. Holistic approaches looking at weight loss, muscle strengthening
with physiotherapy, and in more severe cases off-loading the knee joints
with walking aids can help with pain relief,
function and general well-being, as can
simple analgesics and topical therapies.
Adjunct treatments such as joint
supplements and hyaluronic   
  intra-articular injections are still
debated as to their efficacy and
modes of action. In all cases, risk
versus benefit ratios need to be
evaluated.
At the primary health care level, much can be
done to alleviate the patient’s suffering. However,
a referral to a specialist orthopaedic or knee service should be considered
when the symptoms are not managed adequately by conservative means,
when the patient’s disability and/or deformity is significant or progressive,
or when there are red-flag features of a more serious pathology, such as
non-mechanical pain.
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Adolescent
Idiopathic
Scoliosis
– A Primer
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Adolescent Idiopathic Scoliosis – A Primer

Introduction

Clinical Presentations

Scoliosis – a three dimensional deformity of the spine, has been
recognised since ancient times. It has been mentioned in mythology in
relation to evil and as something to be feared. In some cultures, it is even
perceived as a form of divine retribution. It is no surprise that various
methods of manipulations have been described to straighten the spine.
Nicholas Andy, a French paediatrician born in Lyon published his seminar
work in 1741 titled Orthopédie literally translated as ‘The art of correcting
deformities in Children‘ to guide medical practitioners in managing
scoliosis in growing spines. The legacy of his work remains to this day, not
of the content but the title of his work, where the origin of “Orthopaedics”
came from.

Patients may present with
complaints such as ‘crooked
back’, ‘prominent shoulder’ or
‘prominent hip’. At times, they
may be prompted to visit a doctor,
because their seamstress or the
ballet teacher noticed postural
asymmetry. Pain is rarely a
presenting complaint.

Definition of scoliosis
Scoliosis is defined as lateral
deviation of the spine of > 10°.
The lateral deviation is measured
in a plain postero-anterior
radiograph showing the spine
from T1 to S1 with patient in a
standing position using Cobb
angle (Figure 1). This is the angle
subtended by the most tilted
vertebrae at their end plates.
Cobb angle is used to document
the progression and the severity
of the scoliosis.

Types of scoliosis

Figure 1: Cobb angle, b° is measured by the
angle subtended by the lines perpendicular
to the end plates of the vertebra.

Scoliosis is described simply by its aetiology and time of onset.

Leg length discrepancy may result
in apparent scoliosis and should
be looked for during physical
examination.
Although scoliosis is defined as
lateral deviation of the spine, the
torsional or rotational deformity of
the vertebrae forms the basis of
the screening test called Adams
forward bending test. The forward
bending test (FBT) is performed
with the child bending forward
while allowing the upper extremities
to hang freely, with the palms
opposed in a relaxed manner,
and the exposed back is viewed
from the front as well as from
the side (Figure 2). Children with
scoliometer readings of ≥ 5º would
require x-rays assessment. Truncal
shape is also assessed, noting
the shoulder and hip prominence
(Figure 3).

The aetiology can range from congenital, neuromuscular, syndromic (or
syndromal), idiopathic to degenerative conditions. General Practitioners
are more likely to encounter idiopathic and degenerative scoliosis in their
day-to-day practice.
Scoliosis may develop in various stages of life. When it occurs in toddlers
and school-going children of less than 10 years old, it is called early onset
scoliosis. Considerations of spinal height and pulmonary maturation are
imperative in this group of patients. Significant curve magnitudes often
evolve from this group.
Late onset scoliosis occurs from adolescent to adulthood. Adolescent
idiopathic scoliosis and degenerative scoliosis are the common types
encountered. The former is invariably painless; the latter is often painful.
This article will focus on adolescent idiopathic scoliosis which has a point
prevalence of 2-3% in Singapore, and mainly affects girls at the puberty
period. 30% of the patients may have family history of scoliosis.

Figure 2: Scoliometer is used to measure
the truncal rotation at the forward bending
test.
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MRI scan is indicated when
there is a suspicion of underlying
syringomyelia, Chiari mal-formation,
tethered spinal cord, tumour or
infection. In the primary care
setting, a painful scoliosis in an
adolescent, or positive neurological
findings, would warrant further
referral for assessment (Figure 5).

Figure 3: Patient with scoliosis has altered truncal shape.

Investigations:
X-rays are done to confirm the diagnosis. An optimal x-ray requires a
long cassette that spans the entire spinal column. Adolescent patients,
especially girls with developing breast buds or patients with family history
of cancers, should be exposed to minimal radiation. A special x-ray
machine (EOS Imaging) that has nine times less radiation compared to
conventional radiography machine is used in NUH to screen for scoliosis
when indicated (Figure 4).

Figure 4: An EOS radiograph has 1/9 of the dose of the conventional radiography, is ideally
suited for scoliosis follow-up where an x-ray is taken every six months.

In addition to the Cobb angle measurement, the patient’s growth potential
is assessed. Clinically, the patient’s height is taken at each visit, the age of
menarche or change of voice is documented. Radiologically, the apophysis
of the iliac crest is assessed for bone maturity. In some instances where
more accuracy is needed, a left hand x-ray is taken to assess the
bone age.  

Figure 5: A 16-year-old patient presented
with back pain and scoliosis. MRI of the
spine shows L3/4 spondylodiscitis (see
arrow).
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Management:
Adolescent idiopathic scoliosis is thought to be related to the growing
mismatch of the anterior and posterior column of the spine. The spinal
growth drives the progression of the curve. Patients’ whose curves
are ≥ 25° with significant growth potential are put on rigid braces.
Weinstein et al in a multicentre prospective study that published in
NEJM showed that rigid bracing could halt the progression of the
curve, provided that the wear time is ≥ 12 hours per day. There is
a dose-response relationship if the patient wears the brace longer.
Temperature loggers can be incorporated into the brace to detect the
wear time (Figure 6). The brace is custom made to individual patients,
ideally with the curve in a maximally corrected position, yet without
causing undue discomfort to the patient. The brace is concealed under
the normal clothing bearing in mind that teenagers may be sensitive
to the opinion of their peers (Figure 7). While bracing is important,
patients are encouraged to continue their physical exercise. Bracing
is stopped when the growth ceases to occur or when the Cobb angle
is beyond 40°. The average bracing duration is around two years. The
number need to treat (NNT) with brace to avoid a surgery is four.

The doctor can tell whether the patient is wearing the brace
at all without asking the patient
Figure 6: Brace with temperature logger.
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Figure 7: A teenage girl wearing a rigid
brace underneath her normal clothing.
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Surgery is indicated when the curve exceeds 45 - 50° (Figure 8). The basis
of this is borne from a study of the natural history of adolescent idiopathic
scoliosis from Iowa, USA. Modern surgical techniques that entail the usage
of real-time spinal cord monitoring, blood salvage, antibiotics and safe
insertion of pedicle screws minimise complications. The emphasis of pain
management has shortened the hospital stay to around three to five days.
Patients often return to school in four to six weeks after surgery.
Long-term studies on patients after scoliosis surgery using older
generation implants showed no significant differences in social life, quality
of life and childbearing issues compared to normal population.

Dr Lau Leok Lim

Consultant
Division of Spine
Department of Orthopaedic Surgery
University Orthopaedics, Hand and
Reconstructive Microsurgery Cluster
Dr Lau completed two years of spine training in
NUH after exiting from orthopaedic advanced
training. He then embarked on a one year clinical
fellowship programme in paediatric spine in
A.I.duPont Hospital for Children, Delaware, USA.
He was awarded the American Orthopaedic
Association - ASEAN (AOA- ASEAN) travelling
fellowship in 2012 and the Japanese Paediatric  
Orthopaedic Association travelling fellowship in
2014. He specialises in all aspects of the spine
care particularly spinal disorders in children.

Figure 8: This patient had a curve with a magnitude of 55° Cobb angle,
pre-operatively (left radiograph). With surgery, the curve improved significantly
(right radiograph).
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Wrist pain the lower back
pain of the
upper limb
Introduction

Locating source of the pain

Wrist pain has been described as the lower back pain of the upper limb
and while some amongst us would dispute this, there are some similarities.
First, wrist pain is very common. A recent systematic review placed the
prevalence of wrist pain at 32% to 73% in a young active population.
Second, wrist pain can be debilitating especially when it affects grip
strength and restricts wrist range of motion. As a result of this, activities
of daily living are adversely affected while some vocational and leisure
activities are curtailed. Wrist pain is also difficult to diagnose and as a
result sometimes difficult to treat. Like the lumbar spine, many structures
that can generate pain are found within in a very small area, making
pinpointing the exact anatomical location rather challenging. Fortunately,
not all similarities with lower back pain are negative. Akin to lower back
pain, wrist pain can be treated in the early stages with rest and activity
modification. This involves refraining, if possible, from actions that elicit
pain e.g. switching from traditional push-ups (Figure 1) with the wrist
extended to ‘knuckle’ push-ups which keep the wrist in neutral (Figure
2). Last but not least, surgical treatment for wrist pathology, like spine
problems, can often be successful if the correct diagnosis is made and all
other conservative avenues have been exhausted.

One way to start the process of
identifying the anatomical structure
and the pathology affecting it is to
classify the wrist pain into either
“radial sided wrist pain (RSWP)”
or “ulnar sided wrist pain (USWP)”.
This is useful as the conditions that
cause RSWP and USWP are largely
distinct.

Figure 1
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Figure 2

Top causes and their patient
profiles
The top three causes of RSWP
are DeQuervain’s tenosynovitis,
1st carpometacarpal osteoarthritis
and scapholunate ligament
pathology (Figure 3). DeQuervain’s
tenosynovitis is caused by
inflammation within the first
extensor compartment of the
wrist therefore resulting in RSWP
especially with movement of the
thumb. Women in the peripartum
period are especially prone to this.
1st carpometacarpal osteoarthritis
is a degenerative condition that
affects usually in the 5th decade of
life and although it occurs in both
genders, there is a preponderance
for females. Patients complain
of pain at the base of the thumb
associated with pinch and grip
as well as loss of hand span.
Scapholunate ligament injury
occurs more often in the young

Wrist Pain - The Lower Back Pain of the Upper Limb

Figure 3

Figure 4

active population after a fall on the outstretched hand and typically
troubles the patient when the wrist is axially loaded in extreme extension.
Another cause of pain when associated with a mass is a dorsal wrist
ganglion (Figure 4).

The three common causes
of USWP are triangular
fibrocartiligenous complex (TFCC)
tears, extensor carpi ulnaris (ECU)
pathology and ulnocarpal impaction
(Figure 5). While not absolute,
these conditions tend to affect
patients in their youth to middle
age. Patients with TFCC tears
usually report USWP after a fall or
acute twisting injury e.g. from lifting
weights in the gym. ECU pathology
in the form of ECU tendinitis or
ECU subluxation is typically more
insidious on onset with the USWP
associated with ‘clicking’ at the
wrist for the latter condition. Lastly,
ulnocarpal impaction can occur in
patients who naturally have an ulna
that is longer than the radius, or it
could be acquired in patients after
conservatively treated distal radius
fractures when the radius heals in
a shortened position (Figure 6). The
malunion of a distal radius fracture
may also lead to distal radioulnar
joint incongruity with eventual
post-traumatic osteoarthritis and
subsequent cause the patient
USWP.
Examination of the patient

Figure 5

Figure 6

After noting the patient profile
and their symptoms as briefly
outlined in the previous paragraph,
examination of the patient is
paramount to reach a preliminary
diagnosis. Firm palpation and
the eliciting of pain as a result,
is the key to identifying the pain
generating structure in the wrist.
On the radial side from distal to
proximal, tenderness at the base
of the thumb metacarpal would
indicate 1st carpometacarpal
osteoarthritis, tenderness at
the radial styloid may indicate
DeQuervain’s tenosynovitis and
tenderness 1cm distal to Lister’s
tubercle may signify scapholunate
ligament pathology (Figure 3). On
the ulnar side, again from distal to
proximal, tenderness in the ulnar
fovea (the soft spot distal to the
ulnar head, in between the ECU and
flexor carpi ulnaris) may indicate
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a TFCC tear or ulnocarpal impaction while tenderness over the ECU as it
courses over the ulnar head may point to ECU pathology (Figure 5).

Treating the pain
Conservative measures

Although there is a host of special tests to further narrow the diagnosis, a
comprehensive review of them would be beyond the scope of this article.
Having said that, for RSWP, it is worth mentioning the grind test, the
Finkelstein’s test and the Watson shift maneuver for 1st carpometacarpal
joint osteoarthritis, DeQuervain’s tenosynovitis and scapholunate ligament
pathology respectively. For USWP, the fovea sign is a useful way of
detecting pathology of the TFCC.

Fortunately, the first line of
treatment of all these conditions
that involves rest, splintage
and use of anti-inflammatory
medication is effective for the
great majority of patients who
present to the clinic for the first
time. For the unfortunate minority
in whom the symptoms recur or
fail to abate adequately, intralesional steroid injections are
also highly effective, at least
in the short term. In fact, for
certain cases of DeQuervain’s
tenosynovitis and ECU tendinitis,
these steroid injections may serve
as definitive treatment with open
surgery reserved for the most
intractable of cases.

Confirming the diagnosis
While DeQuervain’s tenosynovitis and ECU pathology is typically
confirmed clinically, plain radiographs are especially useful in showing 1st
carpometacarpal joint osteoarthritis (Figure 7) and scapholunate interval
widening (Figure 8), which is an indicator of significant scapholunate
ligament pathology. MRI scans are useful for diagnosing TFCC tears,
ulnocarpal impaction and scapholunate ligament pathology, although
diagnostic arthroscopy is arguably the gold standard tool for this purpose
(Figure 9). In addition, arthroscopy can also diagnose secondary problems
such as cartilage wear and ultimately, osteoarthritis.

Wrist arthroscopy as a useful
tool

Figure 7

Figure 8

Figure 9
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After ruling out tenosynovitis as
the primary cause of pain, wrist
arthroscopy should be considered
in patients who have failed a trial
of conservative treatment. This
minimally invasive procedure
may be performed under regional
anaesthesia and conscious
sedation, avoiding most of the
risks of general anaesthesia.
During this procedure, a thorough
assessment of the intra-articular
structures may be performed,
with direct visualisation of the
ligaments as well as articular
surfaces. In the case of early
stage scapholunate ligament
pathology, the ligament can be
treated with thermal shrinkage.
TFCC tears can also be repaired,
pain generating synovitis removed
and micro-fracture treatment
performed for cartilage defects,
all through four 5mm incisions
over the back of the wrist (Figure
10). In addition, dorsal wrist
ganglions can be decompressed
with wrist arthroscopy without the
need for a large scar.
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Figure 10

Conclusion
While the similarities between wrist pain and lower back
pain were described earlier in the article, it is fitting to
point out a difference. Wrist pain, on an average, affects
the active and young at heart more than lower back pain.
Wrist pain troubles patients at the prime of their life,
affecting their work, leisure activities and even disturbs
the quality time a young mother needs to spend with her
newborn. Fortunately for most of our patients, wrist pain
is very treatable once accurate diagnoses have been
made and appropriate treatment recommended to them.
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Specialist in Focus

Specialist in Focus:

Dr Mark
Puhaindran

1

One of your clinical interests is in tumours of the
musculoskeletal system. How did you get started in it?

When I was a medical student, I did an orthopaedic surgery posting at NUH,
and got to spend some time with Professor Robert Pho. It was a privilege
to learn from this world pioneer in musculoskeletal oncology. What inspired
me the most was to see some of his patients walking into his clinic, some
10-15 years after cancer surgery. Not only had he helped them to beat the
cancer, he also managed to preserve their limbs and quality of life, using
techniques that he developed locally. I applied to come back as a trainee, and
was fortunate to be accepted. It has been 20 years since I first met Prof Pho,
and I still go to him for advice on patient care, and many other things. We are
unique in NUH in having such experienced mentors around, with a wealth of
knowledge and experience that we can tap on.

2

You do both hand and reconstructive microsurgery,
and musculoskeletal oncology. Why is this so?

Prof Pho was the head of the Department of Hand and Reconstructive
Microsurgery when I became a Medical Officer in 1999. I was advised by a
senior to do a rotation at the department as I would be “well trained”. He was
right – life was tough and we worked really hard, but we learned a lot too.
Even though the bosses were strict and demanded the best from us, they
also cared and watched out for their junior staff. That is why I asked to come
back. After completing my advanced specialty training in hand surgery, I did
further training in musculoskeletal oncology with Prof Pho as well as a clinical
fellowship at Memorial Sloan-Kettering Cancer Center in the US.

3

The Hand & Reconstructive Microsurgery Centre (HRM
Centre) at NUH is a one-stop centre for all hand, wrist and
upper limb conditions. How do the services and facilities at
the HRM Centre benefit patients?

We try to make it as convenient as possible for our patients, by locating all
our services and staff (nurses, hand therapists and doctors) together in one
centre. We want to decrease the amount of “running around” that our patients
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need to do, as well as the time spent
waiting and cost for them, while
providing the best patient care that
we can for them.

4

What conditions does the
HRM Centre see most
commonly? Do you think
there will be more referrals
from primary healthcare/GPs
in the future, and for what
conditions?
We see patients with injuries like
fractures of their hand and wrist,
hand and wrist arthritis, as well
as patients with carpal tunnel
syndrome and trigger fingers. We
are also seeing an increase in
patients with hand infections due
to the high incidence of diabetes in
Singapore. We expect to see even
more patients with hand infections in
the future, as well as more patients
with degenerative conditions of
the hands, because of our aging
population.

5

Could you share with us an
interesting fact about our
hands?
I think we do not appreciate how
important they are until we “lose”
them, whether through injury or

Specialist in Focus

Picture 1: One of the greatest rewards for us is when
our patients get to return to the activities that the
love. This picture was sent to me by one of my cancer
patients who returned to playing golf within six months
of surgery (a bit earlier than I had advised!).
Picture 2: The hand surgery department is a closely
knit team. Over time, our children have also become
friends. We recently went for a camping trip at
Mt Ophir with our sons.

1

Picture 3: Many overseas fellows have been trained
at our department, and they have gone back home
to establish excellent hand and reconstructive
microsurgery units in their respective countries.
This has allowed us to widen the outreach of our
department, to help raise the standard of hand surgery
in the region, and the world. They also become lifelong
friends, whom we get to visit and meet at international
conferences.

2

6

persistent pain or numbness. We have to take care of them, and avoid
misusing them, so that they can continue to work well for us through our lives.

What is a typical day like for you?

It starts at 715 in the morning with either a teaching session or meeting. We
then do our ward rounds before heading to the OT or clinics, which start
at 830 or 900. We try to finish the morning session by 1230, but frequently
overrun. The afternoon clinic session starts at 1400 and we are usually done
by 1800. We then review our patients in the wards before returning to the
office to review patients’ scans and results, reply to emails and prepare
medical reports. Hopefully, I can be done by 1930 and head home after that.

7

If not medicine, are there other areas that you might have
pursued a career in?
I would have tried to be a pilot if I did not get into medicine.

3
Dr Mark Puhaindran is a Senior Consultant in
the Department of Hand and Reconstructive
Microsurgery, and Head of the Division
of Musculoskeletal Oncology, University
Orthopaedics, Hand and Reconstructive
Microsurgery Cluster. He graduated from
the National University of Singapore, and
trained in Hand Surgery at the National
University Hospital, before doing a fellowship
in Musculoskeletal Oncology at Memorial
Sloan-Kettering Cancer Center, USA. Since
returning from his fellowship, he has worked
to promote and coordinate multi-disciplinary
care for sarcoma patients in NUH, as well
as collaboration with colleagues across
institutions in Singapore. His sub-specialty
interests include tumours of the upper
extremity, a topic that he has published
several research papers and book chapters
on. The pride and joy of his life are his wife
and three children, who help him to remember
what the most important things in life are.
During his spare time, he can be found
running or cycling along East Coast Beach.
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Happenings @ NUH

UPCOMING

EVENTS

2 APR 2016

Fundamentals of Upper GI Diseases
and Advances in Treatment
University Surgical Cluster
NUHS Tower Block Auditorium, 2pm – 4pm

This symposium will shed light on the fundamentals
of Upper GI diseases, and the rationale behind the
treatments offered today.
Topics:
Current Treatment for Acid Reflux, Peptic Ulcer and
Achalasia | Updates on Esophagogastric Cancer
Assoc Professor Jimmy So
Head & Senior Consultant
Division of General Surgery (Upper Gastrointestinal
Surgery) & Centre for Obesity Management and Surgery
(COMS)
Surgery for Obesity & Metabolic Surgery
– An Evidence-based Approach
Asst Professor Asim Shabbir
Director, Clinical Services & Senior Consultant
Division of General Surgery (Upper Gastrointestinal
Surgery) & Centre for Obesity Management and Surgery
(COMS)

9 APR 2016

“I CAN!” Doctors’ Symposium 2016 –
Essentials in the Practice of Childhood
Asthma and Allergies
NUHkids
NUHS Tower Block Auditorium, 2pm – 4pm

Topics:
Common Skin Manifestations In Childhood Allergy
Professor Hugo Van Bever
“I CAN !” Chairman & Senior Consultant
Division of Paediatric Allergy, Immunology &
Rheumatology
Diagnostics (Proven & Unproven Tests in Diagnosing
Allergies and Allergies Diagnostics)
Assoc Professor Lynette Shek Pei-Chi
Head & Senior Consultant
Division of Paediatric Allergy, Immunology &
Rheumatology

Myths and Facts in Asthma Treatment
Dr Mahesh Babu Ramamurthy
Head & Senior Consultant
Division of Paediatric Pulmonary & Sleep

7 MAY 2016

A Closer Look into Cardiovascular
Diagnosis and Care

National University Heart Centre, Singapore (NUHCS)
NUHS Tower Block Auditorium, 2pm – 4pm
This unique event comprises of a seminar, clinic tour
and a hands-on session, all specially designed for an
interactive and in-depth understanding of the services
and facilities. The event will cover heart and vascular
diseases, patients’ needs and monitoring services, as
well as common symptoms and possible key indicators;
causes and risk factors and post-discharge care.
The hands-on session aims to share on diagnostic
procedures and results, and vascular procedures, all
which can help with patient advice and management.

28 MAY 2016

Common Issues in Developmental Paediatrics
NUHkids
NUHS Tower Block Auditorium, 2pm – 4pm

This session will use case-based approach to cover
three commonly encountered problems in developmental
pediatrics.
Topics:
Managing Common Sleep Disorders in Children
Dr Jennifer Kiing
Senior Consultant
Division of Developmental and Behavioural Paediatrics
Media Use & Its Developmental Effects
Dr Serena Tung Si Wun
Consultant
Division of Developmental and Behavioural Paediatrics
Developmental Screening in the Primary Care Setting
Dr Kang Ying Qi
Associate Consultant
Division of Developmental and Behavioural Paediatrics

Event information listed is correct at time of print. While every attempt will be made to ensure that all events will take place as
scheduled, the organisers reserve the rights to make appropriate changes should the need arises. Please refer to our events calendar at
www.nuh.com.sg/nuh_gplc for more updates and information.
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Happenings @ NUH

POST EVENTS

HIGHLIGHTS

Covering joints at the knees, foot, ankle and even the
wrist, the presenters, A/Prof Wilson Wang, Dr Mark
Chong and Dr David Tan, gave a very beneficial session,
especially with more patients seeking help for pain at
the joints.

16 JAN 2016

NUH ENT Updates for GPs
NUH GPLC started 2016 with an extensive feast of ENT
updates for the GPs. The attending GPs were treated
to an exciting session covering four specific areas:
nasopharyngeal carcinoma, the 8th commonest cancer
amongst men in Singapore by A/Prof Thomas Loh;
thyroid nodules by Dr Lim Chwee Meng; tinnitus by
Prof Billy Martin and obstructive sleep apnea by Dr Ong
Yew Kuang.

19 MAR 2016

Contemporary Cancer Issues for Primary
Care Physicians
Covering cancer prevention, gastric cancer, and advance
care planning, the practical aspects of these three areas
proved to be a hit among the attending GPs, especially
in helping persons in different stages of cancer treatment
and prevention.

19 MAR 2016

NUH Spine Updates for GPs
Spine surgery is a rapidly evolving field and attending
GPs went on an express series of updates on specific
spine topics. The focused session saw an interactive
session where management of common spinal conditions
were freely discussed.

30 JAN 2016

NUH Orthopaedics Updates for GPs
– The Joints
A ‘joint’ effort by the specialists from the University
Orthopaedics, Hand, and Reconstructive Microsurgery
Cluster (UOHC) resulted in an enjoyable session for all
attending GPs.
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GPLC
NUH GP Liaison Centre

At the NUH, we recognise the pivotal role general practitioners (GPs) and family
physicians play in providing and ensuring that the general public healthcare is of the
highest quality and standard. As such, we believe that through closer partnerships,
we can deliver more personalised, comprehensive, and efficient medical care for our
mutual patients.
The GPLC aims to build rapport and facilitate collaboration among GPs, family
physicians and our specialists. As a central coordinating point, we provide assistance
in areas such as patient referrals, continuing medical education (CME) training, and
general enquiries about our hospital’s services.

If we could be of any assistance to you,
please feel free to contact our office from
Mon - Fri : 0900-1200hrs, 1400-1800hrs
GP Appointment Hotline
Tel: +65 6772 2000		
Fax: +65 6777 8065
GP Liaison Centre
Tel: +65 6772 2535 / 5079

Through building these important platforms of shared care and communication,
we hope that our patients will be the greatest beneficiaries.

NUH CME Events
At the NUH, we strive to advance health by integrating excellent clinical care, research and education.
As part of our mission, we are committed to provide regular CME events for GPs and family physicians.
These events aim to provide the latest and relevant clinical updates practical for your patient care.
Organised jointly by the GPLC and the various clinical departments within NUH, our specialists will
present different topics in their own areas of specialties in these monthly symposiums.
For more information on our CME events, you can go to www.nuhcme.com.sg or scan the
following QR code.
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