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THE BURDEN AND CLINICAL OUT-
COMES OF LIVER CANCER
Primary Liver Cancer or HCC (Hepatocellu-
lar Carcinoma) is endemic to the Asia-Pacific 
which shoulders almost 80% of the burden 
of this cancer worldwide. This is due to the 
high prevalence of chronic viral hepatitis B 
in our part of the world. Overall survival in 
advanced HCC is grave although outcomes 
have improved with recent advances in 
therapeutics. 

When discovered in its early stages how-
ever, surgical resection for HCC confers po-
tential cure. For HCC diagnosed at an early 
stage, defined as HCC within the Milan Cri-
teria or BCLC Stage A (single lesion < 5 cm 
or 3 lesions or less each < 3 cm), a 5-year 
median overall survival of more than 60% is 
achievable.

Surgical resection is possible for some intermediate-stage 
HCC beyond the Milan Criteria but with understandably 
poorer overall survival. Unfortunately, surgical resection may 
not even be possible with many such patients.

Down-staging of intermediate-stage cancers to an earlier 
stage cancer before surgical resection is an established 
practice for many solid cancers including common cancers 
like breast and colorectal cancers. Currently available thera-
peutics for intermediate-stage breast and colorectal cancers 
are highly efficacious and the concept of neo-adjuvant ther-
apy in these cancers before resection is thus feasible.

Improving Survival Outcomes 
in Liver Cancer

Prof Pierce Chow, Senior Consultant, Division of Surgical Oncology; Co-Director (Surgical), 
Comprehensive Liver Cancer Clinic, National Cancer Centre Singapore

Academic Medical Program (Oncology), Duke-NUS Medical School

Unfortunately, previously available therapeutics for  
intermediate-stage HCC have not been very efficacious. 
Down-staging of intermediate-stage HCC to resection is  
not an established practice in HCC.

LOCO-REGIONAL THERAPY WITH SELECTIVE 
INTERNAL RADIATION THERAPY (SIRT) IN LIVER 
CANCER 
Following a successful phase II clinical trial of Selective In-
ternal Radiation Therapy (SIRT) for HCC that we published 
in 2014 (AHCC05 SirSA), SIRT with yttrium-90 is currently 
routinely used at the National Cancer Centre Singapore 
(NCCS) for treatment of intermediate-stage and advanced 
stage HCC. This is carried out in collaboration with our Nu-
clear Medicine physician and Interventional Radiologist col-
leagues at the Singapore General Hospital (SGH).

During SIRT, tiny microspheres coated with the radioactive 
nuclide yttrium-90 is introduced via an artery directly into 
the liver cancer. Yttrium-90 emits short range but powerful 
beta-radiation and is ideal for such radiation therapy known 
as brachytherapy. 

Some of these intermediate and advanced stage HCC have 
responded so well to SIRT therapy that they have been 
down-staged and have become eligible for ablative therapy 
such as surgical resection, radio-frequency ablation and liv-
er transplantation.

SURGICAL RESECTION FOLLOWING DOWN-STAGING 
WITH SIRT AT NCCS
A total of 9 patients managed by NCCS have undergone 
surgical resection following down-staging of HCC from TNM 
stage III or II to stage I. Surgical resection was carried out 
at a median of 7.2 months after initial treatment with SIRT. 
Surgical resection was found to be safe in such patients with 
no major post-surgical complications.

Excellent overall survival outcomes were found. At an aver-
age follow-up of 34.2 months, median survival has not been 
reached (see Graph 1).
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Graph 1  Survival from SIRT and surgery for HCC (NCCS Data)
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Graph 2  Survival from surgery for HCC (international data from the P4S study – with permission)
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INTERNATIONAL EXPERIENCE 
WITH DOWN-STAGING OF HCC TO 
RESECTION WITH SIRT
An international consortium of 13 cen-
tres (including NCCS) have pooled 
their experience of surgical resection 
and transplantation following down-
staging of 51 cases of HCC with SIRT. 
This was part of a larger study that 
looks at liver resection and transplan-
tation following SIRT for a number of 
different cancers [Retro-spective Post 
SIR-Spheres Surgery in Previously 
Unresectable Hepatic Malignancy 
Study (P4S)].

In this international study, at a median 
follow-up of 38.3 months after SIRT, 
median survival has also not been 
reached (Graph 2). The results are con-
sistent with the NCCS experience.

FURTHER STUDIES 
These clinical outcomes, while encour-
aging, must be confirmed by a formal 
prospective clinical trial. All the pa-
tients in the above studies were initial-
ly un-resectable and subsequent surgi-
cal resection was fortitious.

Of greater interest in the context of a 
clinical trial would be to study if out-
comes in intermediate-stage patients 
can be improved by neo-adjuvant 
down-staging. Planning for a prospec-
tive study for this indication has com-
menced.

Professor Pierce Chow is an academic surgeon and Professor at the Duke-NUS 
Medical School. He is concurrently Senior Consultant Surgeon at the National Cancer 
Centre Singapore (NCCS) and the Singapore General Hospital (SGH), and NMRC 
Senior Clinician Scientist. Prof Chow’s interests are in oncology and the development 
of medical devices. 

He has successfully led multidisciplinary teams in translational oncology research and 
has been protocol chair of multinational investigator-initiated clinical trials. He was 
conferred the 2012 NMRC National Outstanding Clinician Scientist Award for his 
research on liver cancer. 

GPs can call for appointments through the GP Appointment Hotline at 
6436 8288 or scan the QR code for more information.
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Dr Looi Wen Shen, Registrar, 
Division of Radiation Oncology, National Cancer Centre Singapore

The Art of Precision – 
Modern External Beam Radiotherapy

Radiation therapy, together with surgery and chemotherapy, is one of the three pillars of 
modern cancer therapy. Radiation therapy involves the use of ionising radiation to kill cancer 
cells through free radical formation and DNA strand breaks. Since the discovery of X-rays 
by Wilhem Röntgen in 1896, radiotherapy has evolved from a crude remedy into a precise 
art, requiring collaboration across a team of doctors, physicists, dosimetrists and radiation 
therapists to accurately target cancer tissues. 

This improved precision has allowed higher doses of radiation to be delivered to tumours, 
resulting in improved chances of cure and control, whilst sparing more normal tissues and 
reducing potential toxicities.

Radiation therapy can either be delivered externally (external beam therapy) usually with lin-
ear accelerators or internally (brachytherapy) through the use of radioactive elements placed 
close to the tumour. The most common modalities are photons and electrons, although par-
ticle therapy such as proton and ion therapy is becoming more common. Due to the breadth 
of this topic, this article will focus on the advanced techniques of external beam radiothera-
py with photons only.

TREATMENT PLANNING 
“If you fail to plan, you are planning to fail!” This quote by 
Benjamin Franklin is profoundly apt for radiotherapy. Success-
ful treatment planning with radiation therapy requires careful 
collaboration between all members of the team and due to 
the complexity of modern techniques, the entire process may 
take several days to complete. 

1. Treatment planning begins with a procedure known as 
simulation. It involves positioning the patient in a posi-
tion which is comfortable enough to maintain for at least 
15 minutes, and yet suitable for the optimal delivery of 
radiotherapy. 

2. Immobilising the patient through the use of vari-
ous devices and making tattoos for position refer-
ence follows this. If the positioning of the patient 
is complex, photos may be taken to aid with repro-
ducibility of setup position at the treatment unit.  

3. A CT simulation is then performed. For treatment at 
certain sites such as the lung, 4-dimensional CT im-
aging may be required. This is so-called because it 
takes into account motion with time. By acquiring a 
large number of images over time, the movement of 
the tumour, e.g. through different phases of respira-
tion, can be viewed. The scanned images are then im-
ported into the treatment planning system software. 

4. Defining the region to be irradiated, known as target de-
lineation, ensues. Technology has blessed us with ever-
improving imaging with higher resolution, allowing great-
er discernment of tumours. Co-registration of MRI and 
PET imaging with CT simulation images affords us even 
more information with which to base target delineation.  

5. Combining this with the clinical and pathological infor-
mation, the clinician then gives additional margins for 
potential microscopic involvement and uncertainties in 
position, planning and delivery when deciding the final 
planning target volume (PTV). This ensures that radio-
therapy is delivered as intended to the tumour.



6

Figure 2  Intensity modulated radiotherapy (IMRT) planning

1. Intensity modulated radiotherapy (IMRT)
IMRT allows shaping of the dose distribution around the tu-
mour. This is done by delivering the radiation from different 
angles and the use of multileaf collimators (MLC). MLCs are 
miniature strips of shields that block radiation in the por-
tal. These work together to create complex radiation fields. 
These MLCs may remain static (static IMRT) or move (dynamic 
IMRT) during the delivery of radiation. 

IMRT has greatly advanced the treatment of head and 
neck cancers by allowing dose escalation with fewer se-
vere side effects such as mucositis and xerostomia.

2. Volumetric Modulated Arc Therapy (VMAT)
VMAT technology builds further on IMRT technology. Radia-
tion is delivered while the gantry rotates. This allows adjust-
ment of different variables such as gantry rotation speed, 
dose rate and MLC position while the beam is moving. Not 
only can complex dose distributions be achieved, but treat-
ment time is significantly shorter. 

This treatment is especially suitable for patients who are 
unable to remain in the treatment position for prolonged 
periods of time, but yet require conformal dose distribu-
tions, e.g. patients with significant pain.
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The dosimetrists and physicists use complex computer soft-
ware modelling, allowing estimations of the radiation dose to 
the target volume and the normal structures. By varying pa-
rameters such as gantry angles and shielding, among others, 
an individualised plan for the patient can be created. 

The total amount of radiation (measured in units called Grays) 
delivered will be prescribed. This is often divided into small-
er doses known as fractions and given over several days or 
weeks. In certain circumstances the total radiation dose may 
be given in a single fraction. 

All this data is then exported to the treatment machines for 
delivery of radiation to the patients. 

Figure 1  CT Simulator

Figure 3  
Volumetric 
Modulated 
Arc Therapy – 
RapidArc® by 
Varian Medi-
cal Systems

TREATMENT DELIVERY 
In the early days of radiotherapy, delivery was limited to sim-
ple rectangular fields with limited shielding of normal struc-
tures. As a result, it was difficult to protect vital structures, re-
sulting in potentially devastating long-term side effects when 
higher doses were required. By amalgamating our improved 
understanding of biology and physics, the digital era has ush-
ered new techqniques for us to tip the scales in favour of our 
patients.

The more advanced external beam therapy techniques 
include 1. Intensity Modulated Radiotherapy (IMRT),  
2. Volumetric Modulated Arc Therapy (VMAT), 3. To-
motherapy®, 4. Image Guided Radiotherapy (IGRT),  
5. Stereotactic Radiotherapy (SRT), 6. Adaptive Therapy 
and 7. 4-Dimensional Radiotherapy. 
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Using tomotherapy, the whole cranio-spinal axis can be treat-
ed together as one field since the whole area can be moved 
through the treatment gantry together. Additionally, they 
benefit from the steep dose gradients that can be achieved. 

4. Image Guided Radiotherapy (IGRT)
Image guided radiotherapy refers to the use of frequent im-
aging during the course of radiation therapy to verify accurate 
treatment delivery. A scanner is mounted on the treatment 
machine, allowing images of the treated area to be viewed 
just before the dose is delivered. This allows verification that 
the radiation dose is reaching the intended target volume. 

By using IGRT, tighter margins can potentially be given when 
generating the PTV (as mentioned previously under treat-
ment planning). The result is that less radiation is ultimately 
given to normal tissue around the tumour with potentially 
fewer side effects. 

Patients being treated at sites that may move significantly, 
e.g. prostate and bladder, benefit from this technique.

5. Stereotactic Radiotherapy (SRT)
Stereotactic radiotherapy is so-called because it enables ex-
tremely precise delivery of radiotherapy to ablate tumours. 
High doses are given in a small number of fractions to treat 
small volumes, whilst keeping normal tissue dose to a mini-
mum. 

This is achieved through tightly-collimated radiation beams 
with sharp dose fall-off at the edges together with precise 
patient positioning. Additionally, certain treatment systems 
allow delivery of radiation through angles on more than one 
plane (non-coplanar treatment). 

Stereotactic radiotherapy is frequently employed in the treat-
ment of early stage non-small cell lung cancers not suitable 
for surgery. It is particularly useful for solitary or oligometa-
static disease, especially in the brain and spine. By focus-
ing the beams onto the tumour with high doses in few 
fractions, ablation of the tumour is possible. 

3. Tomotherapy
In tomotherapy, radiation is delivered much in the same way 
a CT scanner scans a patient. The treatment couch moves 
through a doughnut-shaped gantry while the radiation is 
delivered. Within the gantry, the linear accelerator is able to 
move around and target the tumour from all angles. The ra-
diation dose is thus delivered in a helix as the patient moves 
through the gantry. 

Together with mini MLC, complex dose distributions can be 
delivered to large volumes, since a large portion of the pa-
tient can be moved through the gantry during delivery. To-
motherapy is often used for many different treatment sites 
due to the excellent dose distribution that can be achieved. 

One group of patients that benefits especially from to-
motherapy is those requiring cranio-spinal irradiation (CSI) 
for tumours such as medulloblastoma or CNS germinoma. 
In the past, CSI required multiple fields with complicated 
matching of fields, which was time-consuming for both pa-
tient and staff. 

Figure 4  Head and neck phantom in Tomotherapy machine Figure 5  Stereotactic Radiotherapy with Novalis system
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Dr Looi Wen Shen is currently a Registrar in the Division of Radiation Oncology of 
National Cancer Centre Singapore. His main clinical and research interests lie in the 
field of paediatric radiation oncology. 

GPs can call for appointments through the GP Appointment Hotline at 
6436 8288 or scan the QR code for more information. 

6. Adaptive Radiotherapy
Adaptive radiotherapy is at the forefront of advanced radia-
tion therapy. During the course of radiation treatment, the 
anatomy of the patient and tumour may change, for example 
due to weight loss or tumour shrinkage. Thus, the planned 
dose distribution of radiation may not match what is being 
delivered. 

Adaptive radiotherapy involves changing, i.e. adapting the 
radiotherapy plan after treatment has already started and can 
occur at different time frames. The different time frames are: 
‘offline’ between fractions; ‘online’ just prior to delivery; and 
‘real time’ during a treatment. 

The head and neck is a region that particularly benefits 
from adaptive radiotherapy. Large neck nodes can shrink 
significantly during the course of radiotherapy, creating a dis-
cordance between planned radiotherapy delivery and what 
is actually delivered. By adopting adaptive radiotherapy, this 
can be reduced.

7. 4-Dimensional Radiotherapy
4D radiotherapy involves three-dimensional delivery of radio-
therapy, taking into account the 4th dimension of time. As 
mentioned earlier, tumours may move in the body, for ex-
ample in the lung during the respiratory cycle. 

By monitoring the movement pattern through tracking de-
vices, it is possible to turn the beam on only when the tumour 
is in the desired portion of the respiratory cycle. This is known 
as gating. Certain systems employ fiducials or even electro-
magnetic transponders implanted into the target tissue to al-
low tracking of the tumour real-time. 

4D radiotherapy has a big role in lung cancer treatment. 
The large motion produced by the diaphragm, especially 
for lower lobe tumours requires bigger margins and hence 
bigger target volumes for treatment. This can be abro-
gated to an extent by the use of 4D radiotherapy.

THE FUTURE – PROTON THERAPY?
Protons are positively-charged subatomic particles that 
can produce favourable dose distributions. They are 
produced by machines called cyclotrons and synchro-
trons and are then energised to specific velocities, de-
pending on the intended depth of penetration. 

As protons travel through the patient, energy is trans-
ferred, which results in ionisation. However, most of the 
energy is transferred right at the end of the path, result-
ing in a very localised deposition of dose. This opens 
the door to better dose distribution with more dose to 
the planned target volume and less to the normal tis-
sues. 

One group of patients that benefits greatly from pro-
ton therapy is children. The last few decades have 
seen the overall survival rate in childhood cancers in-
crease from 10% to almost 90%. Since these patients 
are surviving longer, being afflicted with late side ef-
fects is even more detrimental.

CONCLUSION
Radiotherapy continues to evolve since its inception. Techno-
logical improvements in imaging and radiation delivery over 
the last few decades have allowed more precise delivery of 
radiotherapy in more complex dose distributions. 

This has allowed higher doses to be achieved within tumours 
whilst sparing normal tissues. The increased complexity of 
treatment requires careful planning and collaboration be-
tween all members of the treatment centre. 
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“Catching Cancer” 
– Head & Neck Cancer and Multidisciplinary Care

Assoc Prof N Gopalakrishna Iyer, Head, SingHealth Duke-NUS Head & Neck Centre; 
Senior Consultant, Division of Surgical Oncology, National Cancer Centre Singapore 

Dr Mahalakshmi Rangabashyam, Service Registrar,
Division of Surgical Oncology, National Cancer Centre Singapore

Amongst all the cancers, head and neck can-
cers (HNC) are probably one of the most chal-
lenging cancers to treat and the most dis-
tressing to patients since as a site, the head 
and neck comprises the most intricate anato-
my and governs critical physiologic functions. 

The areas of functional responsibility encom-
passed within this dense region are vision, 
hearing, balance, olfaction, taste, swallow-
ing, voice, endocrine, proximity to central 
nervous system and most im-
portantly, facial expressions. 

Though on the surface they 
are seemingly closely-con-
nected, they are most diverse 
and heterogeneous in terms 
of tumour biology, behav-
iour, function and outcome.

Treatment goals are balanced between 
cure, improved survival outcomes, and 
ability to tolerate treatment (due to co-
morbid illness), and of paramount im-
portance is the preservation of organ 
function if possible. Needless to say, 
the possible disfigurement (cosmetic outcome) with the at-
tended psycho-social impact of a visualised scar just adds to 
the overall complexity of treatment planning. 

Epidemiological data suggests that the incidence of HNC 
constitutes for 12% of all malignancies in the world, and is the 
fifth most common cancer type and cause for cancer-related 
deaths worldwide. 

According to the Singapore Cancer Registry, the most 
common head and neck cancer is nasopharyngeal carci-
noma (NPC), which features as the eighth most common 
cancer amongst Singaporeans.1 

AETIOLOGY
Squamous cell carcinomas (SCC) of the upper aero-digestive 
tract predominate and are related to tobacco (cigarettes 
and smokeless tobacco) and alcohol consumption. Other 
histological forms are salivary gland tumours, skin cancers 
and sarcomas.

Established viral infections postulated to play a role in carci-
nogenesis are Epstein Barr Virus (EBV) in NPC, and increas-
ingly evident is the association between Human Papilloma 
Virus (HPV) and oropharyngeal carcinoma (which is linked 

to sexual practices). HPV-positive cancer 
patients tend to be in contrast to the 
typical HNC patient – they are young, 
non-smokers and probably non-drink-
ers. Patients who are positive for HPV 
usually carry a better prognosis.2 

Additional aetiological factors include 
chronic trauma from sharp teeth and ill-
fitting dentures for oral cavity SCC. 

Past medical history of head and neck 
radiation therapy (RT) is important to 
note and is a potential risk factor for 
second primary, relevant in Singapore 
for patients treated for NPC many de-
cades ago.3,4 

‘Field cancerisation’ occurs due to the 
wide area of exposure to tobacco and alcohol, and can pre-
dispose to second primary as well. 

Monitoring pre-malignant conditions like lichen planus, sub-
mucosal fibrosis, leaukoplakia and erythroplakia is crucial.

Family history plays a role in the detection of thyroid cancers 
and NPC. Research indicates that genetic components and 
mutations specific to Asians can impact prognosis of tongue 
SCC, and provides invaluable information for future targeted 
therapy.5, 6

“If you don’t do 
the operation 

the tumor will!!!”
- John Joseph Conley 

(1912-1999) 
A musician, poet, painter 

and incidentally a head and 
neck surgeon. He is the first 
President of the American 
Society for Head and Neck 

Surgery in 1959. 
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Sub-site Symptoms

Nasal cavity and paranasal sinuses Blocked nose, reduced smell, nasal discharge, epiphora, visual disturbances

Oral cavity Trismus, hot potato voice, impaired tongue mobility

Nasopharynx Neck lump, ear block, unilateral tinnitus, nose block 

Oropharynx Neck lump, dysphagia and odynophagia, chronic cough

Larynx Hoarseness, choking/aspiration, stridor, cough, and globus sensation 

Hypopharynx Dysphagia, odynophagia, aspiration, neck lump

Metastatic neck (unknown primary) Neck lump 

Thyroid Visible hard neck lump or incidental finding radiologically 

Temporal bone Ear pain, muco-pus discharge and impaired hearing 

Skin Chronic ulcer, pigmented lesion, altered sensation 

Note: Common symptoms for all sub-sites are bleeding and blood-stained secretions/discharge.

Head and Neck Cancers and Common Symptoms

EXAMINATION
The complete head and neck evaluation entails detailed his-
tory-taking with special attention to personal history (expo-
sure of risk factors), general examination, and thorough local 
examination. 

At times, specialists are so focused on scoping the dysphon-
ic, dysphagic patient that examination of the oral cavity is 
cursory and lesions afflicting the soft palate, floor of mouth, 
and ventral tongue can be potentially missed! 

A high degree of suspicion is essential since HNCs are 
notorious for masquerading under the blanket of benign 
symptoms. 

Common clinical scenarios:
a. Non-healing oral ulcer – Oral cavity Ca.
b. A young patient with asymmetric tonsils – Tonsillar Ca.
c. Blocked ear unilateral tinnitus, and/or neck lump – NPC.
d. Chronic cough and hoarseness in a smoker – 
 Laryngeal Ca.
e. Recurrent aspiration pneumonia – Hypopharyngeal Ca.

Soft palate tumourVentro-lateral surface tongue SCCErythroplakia buccal mucosa

f. Globus-like symptoms in an anaemic lady – Post 
 cricoid Ca.
g. Chronic skin lesion ulcer or pigmented lesion – sun-ex-

posed area – basal cell carcinoma (BCC), SCC, or malig-
nant melanoma.

h. Unexplained blood-stained discharge – ear, nose, oral 
cavity and pharynx – common denominator for most 
HNCs. 

Patients are likely to present to the local GP during the 
first symptom, possibly during the initial stages. Early 
referral and intervention by the specialist is critical and 
can save the patient from locally advanced disease and 
possibly distant metastasis. 

Early Identification
Recent advances suggest that given the propensity for NPC 
to metastasise and consequently poorer prognosis, early 
identification of aggressive NPC with biomarkers can be 
treated more aggressively.7

Appointments: 6436 8288 
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It is good practice to emphasise early follow-up visits when 
lesions persist. Assiduous work-up is indicated for all suspi-
cious lesions. It is unacceptable to delay diagnosis further 
on account of prolonged follow-up visits to review ordered 
results. 

Investigation
Investigations usually include local excisional or incisional 
biopsy, fine-needle aspiration cytology (FNAC) of the neck 
lump, MRI/CT-scanning of the primary site and CT chest ab-
domen and pelvis, and PET scans for staging and pre-treat-
ment planning. 

MANAGEMENT
As the disease progresses, management goals can swing 
from attempted cure to palliation. Decisions are collectively 
taken by a multidisciplinary team at Tumour Board Meetings. 
The importance of early referral warrants reiteration. The his-
tology type, site, depth of invasion (adjacent bone or soft 
tissues), lymph node involvement (LN), stage, presence of 
previous treatment in the form of RT/surgery and anticipated 
response to treatment will dictate the choice of treatment to 
the primary site and neck if involved. 

Early Stages I and II
Typically, early stages I and II usually employ single modal-
ity treatment [surgery, chemo-radiation therapy (CRT) or RT], 
as opposed to advanced stage requiring multimodality man-
agement. In the event that there is failure post-RT, salvage 
option could possibly be through surgery. Post-surgery im-
paired wound healing is not uncommon and can be recalci-
trant; and vacuum assisted closed drain system is leading to 
improved outcomes.8

The treatment truly begins at surgery and doesn’t usually end 
with it. The HN surgeon plays a pivotal role at every step, dur-
ing initial evaluation, diagnosis, treatment planning, and last 
but not least, management of relapse or recurrence. 

Minimally Invasive Surgery
Noteworthy to mention is the evolution of minimally invasive 
surgery in the form of Transoral Robotic Surgery (TORS), spe-
cifically for resections of oropharyngeal neoplasms and selec-
tive supraglottic lesions as a favoured option over CRT.9, 10 

Improved outcomes are possible because of reliable onco-
logical resection enabled by wristed instruments and superior 
endoscopic magnified visualisation. This eliminates the need 
for an external incision which results in reduction in morbidity, 
recovery time, and hospital stay. 

The downside is the economic affordability. The service of 
robotic surgery for HNCs is available through the SingHealth 
Duke-NUS Head and Neck Centre at the Singapore General 
Hospital (SGH).

Multidisciplinary Care
In the evolution of HNC management, a salient landmark is 
multidisciplinary teamwork (MDT). The head and neck surgi-
cal-oncological team, reconstructive team, radiologists, pa-
thologists, radiation and medical oncologists, palliative team, 
and finally the allied health team (dietitian, speech therapists, 
psychologist, physiotherapist) have collectively formed a 
plexus to render customised cancer care service specific to 
every patient. 

The different specialists may have differing opinions, but are 
united by a common outlook and a desire to work in the best 
interest of the patients and improve quality of life.

Radical
tonsillectomy

Left tonsillar SCC

Transoral robotic 
surgery
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Email: nccappt@nccs.com.sgFocus: Medical 
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Assoc Prof N Gopalakrishna Iyer heads the SingHealth Duke-NUS Head & Neck Cen-
tre, and is a head and neck surgeon in National Cancer Centre Singapore and Singa-
pore General Hospital. He has extensive experience in the surgical management of 
head and neck cancers, as well as surgery for benign diseases in the head and neck 
(including thyroid, salivary gland and skin lesions). 

He is actively involved in research and leads a number of research programmes that 
aim to determine prognostic factors in oral cancers, identifying the cause of head 
and neck cancers in young people and development of novel therapeutic strategies 
in treating these cancers.

Dr Mahalakshmi Rangabashyam S is a Service Registrar in the SingHealth Duke-NUS 
Head & Neck Centre, and the Division of Surgical Oncology at the National Cancer 
Centre Singapore. She did her post-graduate training in Otolaryngology in India. 
Her area of interests are in sleep, otology and head and neck cancer. 

GPs can call for appointments through the GP Appointment Hotline at 
6436 8288 or scan the QR code for more information.
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Corneal Transplantation: 
From PK to LK – A Paradigm Shift

Dr Arundhati Anshu, Senior Consultant, 
Department of Cornea and Refractive Surgery and Department of General Cataract and 
Comprehensive Ophthalmology, Singapore National Eye Centre

As the protective window that controls the entry of light 
into the eye, the cornea plays an important role in en-
abling us to see. 

But should things go wrong, the Singapore National 
Eye Centre’s (SNEC) team of corneal ophthalmologists 
are well-versed in providing medical and surgical care 
to treat patients with corneal disorders.

We take care of patients who need:

1) Corneal transplantation

2) Contact lens-related eye problems

3) Infectious keratitis (corneal ulcers)

4) Ocular surface disorders requiring reconstruction

5) Treatment for dry eye 

6) Artificial corneal transplant

The Singapore Corneal Transplant Programme was initi-
ated in 1991 and since then, SNEC has been perform-
ing over 350 corneal transplants a year, with an overall 
graft survival rate exceeding 90%. Nearly 3,500 trans-
plants have been performed to-date.

WHO WOULD BENEFIT FROM A CORNEAL 
TRANSPLANT?
Individuals with poor vision due to a diseased or cloudy cor-
nea, with healthy optic nerve and retina, may benefit from a 
corneal transplant to see well. 

Whenever vision is reduced from corneal disorders like infec-
tions, corneal injuries/scars and degenerative diseases, a cor-
neal transplant can be an effective means of restoring vision. 

HOW IS A CORNEAL TRANSPLANT PERFORMED?
There are several types of corneal transplant procedures that 
are performed in SNEC. Broadly, these include 1) full-thick-
ness corneal transplants or penetrating keratoplasty (PLK), 
2) partial thickness corneal transplants or lamellar kerato-
plasty (LK) [viz: anterior lamellar keratoplasty (ALK)], and 3) 
endothelial keratoplasty (EK) (Figure 1).

Figure 1  Different types of corneal transplant procedures

Penetrating 
Keratoplasty (PK)

1

Anterior Lamellar 
Keratoplasty (ALK)

2

Descemet Stripping 
Automated 
Endothelial 
Keratoplasty (DSAEK)

3a

Descemet Membrane 
Endothelial 
Keratoplasty (DMEK)

3b

1. Penetrating keratoplasty (PK)
 PK is a form of microsurgery in which the central 7-8 mm 

portion of the diseased cornea is removed and replaced 
with a clear and healthy donor cornea. The donor cornea 
is held in place with very fine microsurgical nylon sutures.

2. Lamellar keratoplasty (LK)
 In LK, only diseased corneal layers are replaced, preserv-

ing healthy corneal tissue. When only the anterior layers 
(corneal stroma) of the cornea are replaced, the proce-
dure is called anterior lamellar keratoplasty (ALK). 

Deep anterior lamellar keratoplasty (DALK)
DALK is one such form of ALK in which most of the an-
terior layers of the cornea are removed sparing the pos-
terior corneal layer [Descemet membrane (DM) and en-
dothelium].
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SNEC is the regional centre in Asia for DSAEK sur-
gery and more than 40% of transplants in SNEC 
are DSAEKs. DSAEK is probably the most signifi-
cant advance in the field of corneal transplants.

b) DMEK
DMEK is the latest innovation in the form of minimally 
invasive, sutureless, corneal transplant surgery. Instead of 
implanting a 10th mm thick donor in DSAEK, this new 
complex procedure now just replaces the actual dam-
aged corneal endothelial cell layer which is just 1/100th 
mm thick. 

In selected patients, this has the advantage over DSAEK 
in that patients have the possibility of attaining 6/6 vision 
within a few weeks after surgery. Additionally, it may be 
associated with a lowered risk of rejection as suggested 
by a recently published article (Anshu et al).3 

Currently however, DMEK is suitable for milder forms of 
corneal oedema and may not be suitable for all patients.

WHERE DOES THE DONOR CORNEA COME FROM?
All corneas transplanted at our Centre are of excellent quality 
and procured by the Singapore Eye Bank (SEB). SEB gets cor-
neas from local donors in Singapore, as well as from interna-
tionally accredited eye banks in the United States of America 
and other international eye banks around the world. 

Because the SEB is very successful in procuring corneal tis-
sue, one usually has to wait only a couple of weeks to receive 
a donor cornea. SEB also provides corneas for non-Singapor-
eans undergoing corneal transplants in Singapore. Singapore 
is a leading transplantation Centre in Asia, with many inter-
national patients successfully undergoing transplantation sur-
gery here. 

WHAT ARE OUR OUTCOMES WITH THESE 
CORNEAL TRANSPLANT PROCEDURES?

The success rate for uncomplicated corneal transplants is 
about 91% in the first year. However, complications can oc-
cur following a transplant. The more common complications 
that can occur include raised intra-ocular pressure, which can 
cause damage to the optic nerve (glaucoma), and corneal 
graft rejection. 

Most of the complications occur in the first year after trans-
plantation, but most can be treated successfully if detected 
early. 

About 40% of corneal transplants at SNEC are per-
formed with DALK procedures. SNEC today is one 
of the few transplant centres in the world that offers 
these new and advanced techniques of LK to our 
corneal patients.

3. Endothelial keratoplasty (EK) 
 When only the diseased posterior layers of the cornea 

(DM and endothelium) are replaced, the procedure is 
called endothelial keratoplasty (EK). 

EK today includes: 
a) DSAEK – Descemet Stripping Automated Endo-

thelial Keratoplasty 

b) DMEK – Descemet Membrane Endothelial Kerato-
plasty.

a) DSAEK 
In DSAEK, only the inner layer of the donor cornea, about 
a 10th of a millimeter thick, is transplanted onto the pa-
tient’s own cornea through a small 4-5 mm incision at the 
side of the cornea.

The Tan EndoGlide
SNEC and SERI’s team of scientists have been working on 
continually improving the technique of DSAEK and were 
the first to pioneer a surgical device, the Tan EndoGlide, 
in 2009, to perform DSAEK. Licensed to a UK surgical 
company, the EndoGlide is the first FDA-approved de-
vice for DSAEK. 

This device enables donor insertion into the patient’s eye 
with ease and minimises donor trauma that can occur 
while inserting into the eye through a small incision. 

It has been the most successful surgical device to implant 
this donor tissue through a keyhole incision. It has the 
best published safety record compared to other devices, 
and over 5,000 corneal transplants using this device have 
been performed around the world to-date. 

The Tan Endoglide was first used in 2009 as part of the 
SNEC DSAEK EndoGlide Clinical Trial. We have report-
ed our results using this device and have achieved very 
good visual outcomes and lower rates of endothelial cell 
loss as well as reduced risks of complications (Khor WB 
et al).1 Similar good outcomes have also been reported 
from another centre that has successfully adapted this 
device for DSAEK surgery (Hollick E et al).2

Appointments: 6322 9399 
Email: appointments@snec.com.sgFocus: Medical 

Update Cancer
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There are very few countries that have long-term follow-
up, and our Singapore Corneal Transplant Study (SCTS), 
which spans more than 20 years, is one of the largest 
transplant databases worldwide. 

Our results in Singapore show that the results in Asian 
eyes in our Centre are equivalent to that of Caucasian 
eyes in the West, and ours is the only major database 
monitoring success in Asian eyes. 

Anterior Lamellar Keratoplasty (ALK)
Nearly 40% of corneal transplants in SNEC are LKs. Because 
ALK retains the innermost corneal layer, it greatly reduces the 
risk of corneal graft rejection, a significant cause of corneal 
transplant failure. 

Compared with the 20% overall risk of rejection after PK, re-
jection risk following ALK is less than 1%.4 There is also better 
long-term graft survival following ALK. Our SCTS results show 
that the overall 1-year graft survival for ALK in SNEC is 94%.

In terms of recovery of vision, we have been able to achieve 
equal if not better visual outcomes following ALK as com-
pared with PK performed for similar indications.5

Endothelial Keratoplasty (EK)
In SNEC, more than 100 cases of EK are performed yearly, 
and SNEC leads the field in EK surgery in Asia. EK offers sev-
eral advantages over a full-thickness procedure like PK in pa-
tients with selective damage to the inner layers of the cornea 
(endothelium):

1. No suture-related problems: Because EK does not in-
volve any donor suturing onto the patient’s cornea, it 
does not have the risk of suture-related problems like su-
ture-related abscess. There is also reduced astigmatism, 
resulting in better vision when compared with PK.

2. Lower risk of graft rejection: Early results have shown 
that the risk of rejection is  much lower with EK. Com-
pared with the 20% overall risk of rejection after PK, re-
jection risk following EK is just 7.6% in the first year.5 

3. Very good graft survival: Graft survival appears to be 
excellent in our SNEC series, with very few failures oc-
curring to date. Graft survival appears to be better than 
conventional PK surgery. This may be related to the lower 
risk of graft rejection.

4. Faster visual recovery: The visual recovery is much fast-
er following an EK procedure with reduced astigmatism 
compared with PK. 

Dr Arundhati Anshu is a Senior Consultant in the Departments of Cornea and 
Refractive Surgery as well as General Cataract and Comprehensive Ophthalmology 
of the Singapore National Eye Centre (SNEC). 

She is also the Associate Program Director of fellowships in SNEC and Adjunct 
Assistant Professor in the NUS Yong Loo Lin School of Medicine (NUS-YLLSoM) as 
well as Duke-NUS Medical School, Singapore. She has been actively involved in 
research and teaching for over a decade.

GPs can call for appointments through the GP Appointment Hotline at 
6322 9399 or scan the QR code for more information.
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Research

Getting appropriate treatment and pro-
longing life span may not always be the 
goals of patients with chronic condi-
tions. 

To heart failure patients in Singapore, as 
one study revealed, it was the challenge 
of planning for end-of-life care arising 
from the uncertainty in prognosis. The 
study was published in Proceedings of 
Singapore Healthcare recently.

CARE ISSUES
While physical and psychological con-
cerns were also there, many patients 
spoken to during focus group sessions 
highlighted end-of-life care issues, par-
ticularly in wanting to avoid undue pro-
longation of their life. They were wor-
ried about being a burden to their fami-
ly members by requiring extensive care, 
spending family resources, or causing 
emotional distress.

“As a result, patients often based care 
decisions on what they believed would 
be best for their family,” said lead au-
thor of the study, Assistant Professor 
Chetna Malhotra, Lien Centre for Pal-
liative Care, Programme in Health Ser-
vices and Systems Research, Duke-NUS 
Medical School. 

Healthcare providers can help allay 
these fears by not only discussing 
treatment plans with patients and 
their family members but also by ini-
tiating Advanced Care Planning con-
versations. 

NAVIGATING THE HEALTHCARE 
SYSTEM
Navigating the healthcare system 
proved to be a challenge for these pa-
tients too, according to the study. As 
many of them were elderly with multiple 
comorbidities, they faced difficulty in 
juggling instructions and multiple medi-
cations, as well as in deciding which ad-
vice or treatment plan to prioritise.

“Instead of visiting multiple physi-
cians, it may be less complicated for 
them to consult one physician who 
is aware of all their conditions and is 
able to advise them holistically. 

The physician can be backed by tertia-
ry healthcare support should the need 
arise,” said Asst Prof Malhotra.

PRIMARY CARE

Primary care physicians are prob-
ably best-placed to manage 
these patient concerns especial-
ly if the patients are regulars at 
their clinics. 

“Heart failure however can be a chal-
lenge to manage as it is a rapidly de-
veloping field,” said study co-author 
Adjunct Assistant Professor David Sim, 
Senior Consultant, Department of Cardi-
ology, National Heart Centre Singapore.

There are several useful clinical guide-
lines such as the ones provided by 
American Heart Association, European 
Society of Cardiology and Ministry of 
Health, Singapore. 

“These guidelines are very compre-
hensive. Primary care physicians just 
need to keep in mind that heart fail-
ure is a chronic disease which needs a 
multidisciplinary approach, and keep 
up-to-date with the latest informa-
tion,” he added.

Jul-Sep 2016

The Heart of the Matter
Singapore heart patients’ main concern is end-of-life care

16
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SINGAPORE GENERAL HOSPITAL
Appointments: 6321 4402
Email: appointments@sgh.com.sg

PROMOTIONS - SENIOR CONSULTANTS

Dr Tan Meng Yew Damien
Senior Consultant
Dept
Gastroenterology & Hepatology
Sub-specialty
Gastroenterology, Pancreato-biliary Diseases, 
Procedures – Diagnostic Endoscopy, 
Therapeutic Endoscopy, ERCP, EUS and 
Endoscopic Stenting

Dr Vikneswaran S/O Namasivayam
Senior Consultant
Dept
Gastroenterology & Hepatology
Sub-specialty
Gastroenterology, Gastroesophageal Reflux 
Disease (GERD), Irritable Bowel Syndrome 
and Motility Disorders, Early Gastrointestinal 
Cancers & Dysplasia, Procedures – Diagnostic 
Endoscopy, Advanced Endoscopic Imaging, 
Therapeutic Endoscopy, Endoscopic Resection

Dr Grace Kam Li Shan
Senior Consultant
Dept
Haematology

Assoc Prof Kelvin 
Loke Siu Hoong
Senior Consultant
Dept
Nuclear Medicine 
& PET

Dr Chen Li Tat John
Senior Consultant
Dept
Orthopaedic Surgery
Sub-specialty
Spine Service

Dr Syed Salahuddin 
Ahmed
Senior Consultant
Dept
Pathology
Sub-specialty
Histopathology, 
Cytology

Dr Alvin Eng Kim Hock
Senior Consultant
Dept
Upper Gastrointestinal 
& Bariatric Surgery
Sub-specialty
Gastrointestinal, 
Laparoscopic & General 
Surgery, Metabolic 
& Bariatric Surgery, 
Robotic Surgery

Dr Chan Herng Nieng
Senior Consultant
Dept
Psychiatry
Sub-specialty
Mood Disorder, Stress 
and Anxiety Disorders

Dr Toh Song Tar
Senior Consultant
Dept
Otolaryngology
Sub-specialty
Sleep Apnoea Surgery and Snoring: Awake and Sleep Endoscopic 
Assessment of the Upper Airway, Nasal Reconstructive Surgery, Palatal 
Reconstructive Surgery, Tongue Base Surgery – Genial Tubercle 
Advancement, Midline Glossectomy, Transoral Robotic Surgery (TOR)

Dr Teh Ming Ming
Senior Consultant
Dept
Endocrinology
Sub-specialty
Diabetes, General 
Endocrinology, Type 1 
Diabetes, Hypoglycaemia

Dr Adrian Shoen 
Low Choon Seng
Senior Consultant
Dept
Diagnostic Radiology
Sub-specialty
Body Imaging

Dr Ching Boon Chye
Senior Consultant
Dept 
Diagnostic Radiology
Sub-specialty
Breast Imaging

Dr Leong Chee Hao 
Lester
Senior Consultant
Dept
Diagnostic Radiology
Sub-specialty
Breast Imaging
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Dr Lee Say Kiat
Senior Consultant
Dept
Anaesthesiology
Sub-specialty
Neuro-Anaesthesia 

PROMOTIONS - SENIOR CONSULTANTS

Appointments

SINGAPORE GENERAL HOSPITAL
Appointments: 6321 4402
Email: appointments@sgh.com.sg

PROMOTIONS - CONSULTANTS

Dr Abey Matthew 
Varughese Matthews
Consultant
Dept
Anaesthesiology

Dr Zhu Haibei
Consultant
Dept
Anaesthesiology

Dr Toh Ee-Lin
Consultant
Dept
Colorectal Surgery

Dr Fong Poh Ling
Consultant
Dept
Orthopaedic Surgery
Sub-specialty 
Spine Service

Dr Lim Chin Siah
Consultant
Dept
Emergency Medicine
Sub-specialty
Disaster Medicine, 
Infectious Disease 
Emergencies

Dr Tay Ci An Gerald
Consultant
Dept
General Surgery

Dr Lao Zhentang
Consultant
Dept
Haematology

Dr Lim Wei Inng 
Francesca Lorraine
Consultant
Dept
Haematology

Dr Shirin Kalimuddin
Consultant
Dept
Infectious Diseases

Dr Kam Juinn Huar
Consultant
Dept
Hepato-pancreato-biliary & Transplant Surgery
Sub-specialty
Hepatobiliary and Pancreatic Surgery, General 
Surgery

Dr Fong Weng Seng Warren
Consultant
Dept
Rheumatology & Immunology

Dr Xie Wanying
Consultant
Dept
Nuclear Medicine & PET

Dr Gan Shien Wen 
Sheryl
Consultant
Dept
Renal Medicine

Dr Khor Li Yan
Consultant
Dept
Pathology
Sub-specialty
Histopathology
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PROMOTIONS - CONSULTANTS

PROMOTION - ASSOCIATE CONSULTANT

Dr Goh Minghui
Associate Consultant
Dept
Colorectal Surgery

KK WOMEN’S AND CHILDREN’S HOSPITAL
Appointments: 6294 4050
Email: centralappt@kkh.com.sg

PROMOTIONS - SENIOR CONSULTANTS

Dr Wong Chui Mae
Senior Consultant
Dept
Child Development

Dr Chng Chai Kiat
Senior Consultant
Dept
Dental Service

Dr Ong Yong-Kwang 
Gene
Senior Consultant
Dept
Emergency Medicine

Dr Christina Tjan (Mrs Christina Ong)
Senior Consultant
Dept
Paediatrics (Gastroenterology Service)

Dr Lam Ching Mei Joyce
Senior Consultant
Dept
Paediatric Subspecialties 
(Haematology/Oncology Service)

Dr Ng Oriana
Consultant
Dept
Anaesthesiology

Dr Ong Yee Yian
Consultant
Dept
Anaesthesiology

Dr Tay Yoong Chuan
Consultant
Dept
Anaesthesiology

Dr Chen Xuanxuan
Consultant
Dept
Anaesthesiology 

Dr Cherng Pei Zhi 
Benjamin
Consultant
Dept
Infectious Diseases

Dr Chan Kwok Wai Adrian
Consultant
Dept
Respiratory & Critical Care 
Medicine
Sub-specialty
Intensive Care Medicine & 
Allergy

Dr Tay Chee Kiang Melvin
Consultant
Dept
Respiratory & Critical Care 
Medicine
Sub-specialty
Pulmonary Medicine & 
Critical Care Medicine

Dr Heah Hon Wei Harold
Consultant
Dept
Otolaryngology

Dr Urlings Thijs August 
Johan
Consultant
Dept
Diagnostic Radiology
Sub-specialty
Interventional Radiology

Dr Lim Kai Inn
Consultant
Dept
Anaesthesiology
Sub-specialty
Perioperative Medicine, 
Liver Transplantation

Dr Thor Timothy 
Anuntapon Chutatape
Consultant
Dept
Anaesthesiology

Dr Fua Tzay-Ping
Consultant
Dept
Emergency Medicine
Sub-specialty
Emergency Trauma Care
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Dr Soh Shui Yen
Senior Consultant
Dept
Paediatric Subspecialties 
(Haematology/Oncology Service)

Dr Chang Shang Ming Alvin
Senior Consultant
Dept
Neonatology

Dr Yan Zhiyan
Associate Consultant
Dept
KK Breast Dept

PROMOTION - ASSOCIATE CONSULTANT

Dr Liew Hui Min
Consultant
Dept 
Dermatology Service

Dr Ting Teck Wah
Consultant
Dept 
Genetics Service

Dr Kong Juin Yee
Consultant

Dept 
Neonatology

Dr Kathirvel Rajeswari
Consultant
Dept
Obstetrics & 
Gynaecology

Dr Tan Yu Fen Pamela
Consultant
Dept
Obstetrics & 
Gynaecology

Dr Lam Kai Yet
Consultant

Dept
Orthopaedic Surgery

Dr Low Mei-Yi
Consultant
Dept
Otolaryngology

Dr Yeo Siok Hoong 
Angela
Consultant
Dept
Paediatric Anaesthesia

Dr Sandy Julianty 
Umboh
Consultant 
Dept
Psychological Medicine

Dr Lian Wen Quan Derrick
Consultant
Dept
Pathology and Laboratory Medicine
Sub-specialty
Histopathology/Paediatric Pathology

Dr Sorsiah Binti Mansor
Consultant
Dept
Pathology and Laboratory Medicine
Sub-specialty
Histopathology/Cytology

PROMOTIONS - CONSULTANTS

PROMOTIONS - SENIOR CONSULTANTS

Appointments

KK WOMEN’S AND CHILDREN’S HOSPITAL
Appointments: 6294 4050
Email: centralappt@kkh.com.sg

Dr Sng Ban Leong
Director

KK Research Centre

NEW APPOINTMENT
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NATIONAL NEUROSCIENCE INSTITUTE
PROMOTIONS

Appointments: 6357 7095
Email: appointments@nni.com.sg

Dr Ng Peng Soon
Consultant
Dept
Neurology 
(TTSH Campus)
Sub-specialty
General Neurology

Dr Sim Li Ean
Consultant
Dept
Neurology 
(TTSH Campus)
Sub-specialty
Stroke

Dr Lin Xuling
Consultant
Dept
Neurology 
(TTSH Campus)
Sub-specialty
Neuro-oncology

SENGKANG HEALTH
APPOINTMENTS

Appointments: 6472 2000
Email: ah.appointment@skh.com.sg

Dr Chee Weng Seng Ashwin
Consultant
Dept
Psychiatry

Dr Kang Wee Lee
Chief Operating Officer & 
Consultant
Dept
Otolaryngology

Dr Leslie Timothy Koh
Associate Consultant
Dept
Otolaryngology

Dr Lin Heng An
Associate Consultant
Dept
Orthopaedic Surgery

PROMOTIONS

Dr Wong Bak Siew Steven
Senior Consultant
Dept
Radiology

Dr Tay Yu-Kwang Donovan
Consultant
Dept
Endocrinology

NEW APPOINTMENTS

Dr Kwok Kah Foo Victor
Head
Dept
Psychiatry

Assoc Prof Chew Min Hoe
Head
Dept
Surgery

Dr Simon Ting
Senior Consultant
Dept
Neurology 
(SGH Campus)
Sub-specialty
Behavioural Neurology 
and Dementia

Dr Ang Kexin
Consultant
Dept
Neurology 
(TTSH Campus)
Sub-specialty
Palliative Care in 
Neurology

Dr Tu Tian Ming
Consultant
Dept
Neurology 
(TTSH Campus)
Sub-specialty
Stroke, Neuro-intensive 
Care
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Recruitment

Sengkang Health
Departments seeking Resident 
Physicians and Staff Registrars:
• Anaesthesiology 
• Emergency Medicine 
• General Surgery 
• Internal Medicine
• Neurology 
• Orthopaedic Surgery
• Rehabilitation Medicine

Website: www.singhealth.com.sg/
AboutSingHealth/CorporateOverview/
sengkang-health/pages/home.aspx
Email: careers@skh.com.sg

National Heart Centre Singapore
Departments seeking Registrars:
• Cardiothoracic Surgery

Website: www.nhcs.com.sg
Email: hr_mgr@nhcs.com.sg

National Neuroscience Institute
Department seeking Resident 
Physicians:
• Neurosurgery

Website: www.nni.com.sg
Email: nni_hr@nni.com.sg

Singapore National Eye Centre
Seeking Resident Physicians and 
Registrars

Website: www.snec.com.sg
Email: recruitment@snec.com.sg

SingHealth Polyclinics
Department seeking Resident 
Physicians and Family Physicians:
• Polyclinic (Family Medicine)

Website: http://polyclinic.singhealth.
com.sg
Email: hr_admin@singhealth.com.sg

If you are a qualified doctor/dentist, a 
challenging career awaits you at 
SingHealth. We seek suitably qualified 
candidates to join us as:

• RESIDENT PHYSICIANS / 
FAMILY PHYSICIANS

• REGISTRARS / 
 STAFF REGISTRARS

Interested applicants to email CV with 
full personal particulars, educational 
and professional qualifications (in-
cluding housemanship details), career 
history, present and expected salary, 
names of at least two professional ref-
erences, contact numbers and e-mail 
address together with a non-returnable 
photograph.

Please email your CV to the respective 
institutions’ email addresses/online ca-
reer portals below with the Reference 
Number MN1607.

Singapore General Hospital
Departments seeking Resident 
Physicians and Registrars:
• Anaesthesiology 
• Colorectal Surgery 
• Diagnostic Radiology 
• Emergency Medicine 
• Family Medicine & 
 Continuing Care 
• Gastroenterology & Hepatology 
• General Surgery 
• Geriatric Medicine 
• Haematology 
• Hand Surgery 
• Infectious Diseases 
• Internal Medicine 
• Neonatal & Developmental 
 Medicine 
• Nuclear Medicine & PET 
• Obstetrics & Gynaecology
• Occupational Medicine 
• Orthopaedic Surgery 
• Otolaryngology 
• Plastic, Reconstructive & 
 Aesthetic Surgery 
• Renal Medicine 
• Rehabilitation Medicine 
• Respiratory & Critical Care 
 Medicine 
• Rheumatology & Immunology 
• Urology
• Staff Clinic

Website: www.sgh.com.sg
Career Portal: www.sgh.com.sg/
subsites/sgh-careers/medical/pages/
career-opportunites.aspx
Email: careers.medical@sgh.com.sg

KK Women’s and Children’s 
Hospital

Department seeking Staff Registrar:
• Neonatology

Website: www.kkh.com.sg
Email: medical.hr@kkh.com.sg 

The SingHealth Duke-NUS Academic 
Medical Centre draws on the collective 
strengths of SingHealth and Duke-NUS 
Medical School to drive the transfor-
mation of healthcare and provide af-
fordable, accessible, quality health-
care. 

With 42 clinical specialties, a network 
of 2 Hospitals, 5 National Specialty 
Centres, 9 Polyclinics and Bright Vi-
sion Community Hospital, it delivers 
comprehensive, multidisciplinary and 
integrated care.

In 2018, the Sengkang General Hospi-
tal and Sengkang Community Hospital 
will be completed to serve the com-
munity in the north-east of Singapore. 
To enhance community care, the new 
Outram Community Hospital on SGH 
Campus will be completed in 2020. 

Don’t Limit Your Challenges. Challenge Your Limits.
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www.singhealth.com.sg

6321 4402

6294 4050

6436 8288

6472 2000

6324 8798

6704 2222

6321 4402/
6357 7095

6322 9399

GP FAST TRACK 
APPOINTMENT HOTLINES

6321 4822

6394 1180

DIRECT WARD REFERRAL 
CONTACT NUMBERS

Reg. No.: 200002698Z

SINGHEALTH DUKE-NUS 
ACADEMIC MEDICAL CENTRE

Courses

GP Forum 
13th Practice Update 
in Paediatrics

Date
8 October 2016 (Saturday)

Time
2.00 pm – 5.00 pm
(Registration starts at 1.00 pm)

Venue
KKH Auditorium (Training Centre),
Level 1, Women’s Tower
100 Bukit Timah Road

CME Points
2 points

Fees
$10 per pax
(Lunch will be provided)

Contact
Tel: 6394 8746

Registrations by 
6 October 2016.
For more details, please call 6394 8746 
(Monday to Friday, 8.30 am to 5.30 pm) or 
log on to www.kkh.com.sg/events. Seats 
are confirmed upon full payment on a first-
come-first-served basis. Registration fee is 
non-refundable.

Time Programme

1.00 pm Lunch reception and Registration

2.00 pm Advances in Management of Paediatric Brain Tumours
Adj Asst Prof David Low, Head and Consultant, 
Neurological Service, KKH 

2.40 pm What a Pain! Headache and Chronic Pain Management in 
Children
Dr Angela Yeo, Consultant, 
Dept of Anaesthesia (Paediatrics), KKH

3.20 pm Tea refreshment

3.40 pm Updates in Management of Paediatric Respiratory Conditions
Dr Teoh Oon Hoe, Deputy Head, Dept of Paediatrics,
Head and Senior Consultant, Respiratory Medicine Service, KKH

4.20 pm Updates in Management of Constipation in Children
Dr Veena Logarajah, Consultant,
Gastroenterology Service, KKH

5.00 pm End of forum


