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Editorial

Body, Heart and Mind: The Battle Against Tobacco Continues

Adeline Seow, 'usss, mited (Public Health), FEPH (UK)

Tobacco use continues to impact health on a global scale.
In 2015, 11.5% of all deaths worldwide (or a total of 6.4
million deaths) were attributable to tobacco, and more than
half (52.2%) occurred in 4 countries—China, India, the
United States (US) and Russia.

This year’s World No Tobacco Day focuses on the impact
of tobacco use on heart disease.

Two-fifths (41.2%) of the disability-adjusted life-years
lost which were attributable to smoking were due to
cardiovascular diseases, followed by cancers (27.6%), and
chronic respiratory diseases (20.5%).!

Smoking remains one of the major preventable causes
(with hypertension, obesity and diabetes) of cardiovascular
disease in Asian populations, especially among men. The
InterHeart Study, a case-control study that enrolled 15,152
cases and 14,820 controls worldwide reported that, across
different regions in Asia, smoking accounts for 39-45%
of myocardial infarction among men and 7-15% among
women.? Using data from the Asia-Pacific Cohort Studies
Collaboration, Peters etal® showed that while hypertension
was the most prominent single risk factor for cardiovascular
disease among Asians, the population attributable fraction
(PAF) was highest for men who were both hypertensive
and smokers (PAF 37%).

The Framework Convention on Tobacco Control
(FCTC)—introduced by the World Health Organization
(WHO) in 2003—has been the mainstay of global efforts
to combat tobacco use. The FCTC places legally binding
obligations on countries to implement a series of strong
and effective measures. Singapore, which ratified the
treaty in 2004, is one of 180 countries that are party to the
Convention. In the decade since the treaty came into force,
there has been substantial progress in maintaining a decline
in smoking prevalence rates.*

The key measures within the FCTC which focus on
reducing demand, and allow countries to track their progress
are: monitoring tobacco use and prevention policies,
protecting people from tobacco smoke, providing cessation
programmes, pack warnings, bans on advertising, promotion

and sponsorship and raising cigarette taxes.’ Based on data
collected by the WHO, 63% of the world’s population
(about 4.7 billion people, including 59% of those living
in low- and middle-income countries) are now covered by
at least one measure at the “best-practice” level, up from
15% in 2007.¢

Despite the progress made, the fact remains that
implementation is most challenging (and disease burden
highest) in lower- and middle-income countries, and that
women and young people in these countries continue to be
targeted by the tobacco industry.® In countries that are able
to enact strong antitobacco policies in line with the FCTC
(particularly increasing taxes on cigarettes), this not only
substantially improves population health as a whole, but
also reduces social inequalities in cardiovascular mortality
within populations.”*

Moving ahead, questions have been raised about how
effective a “business-as-usual” approach to the FCTC will
be in turning the tide; with visionaries calling for stronger
measures and more coordinated efforts in order to achieve
atobacco-free world (<5% smoking prevalence) by 2040.°
What is clear is that the social and political impetus to
implement and enforce tobacco control policies in countries
like China (which is home to almost one-third of all smokers
worldwide) will make the largest impact on whether this
vision can be realised.

Nevertheless, based on the metrics that WHO uses to track
progress among countries, it is clear that there is a large
variation in the extent to which each country has achieved
the standards the WHO has set through its global initiatives.
Among the 100 largest cities in the world, Singapore is
ranked in the top category in only 2 of the 5 measures
that WHO considers critical at a policy level.'” The inter-
relationships are also worth thinking more deeply about.
Notably, as the list of places this city-state designates as
“smoke-free” grows, the need for effective, affordable and
accessible cessation services comes to the fore.

Even closer to home (particularly for readers of this
journal), reducing the harms of smoking is ultimately a

'Saw Swee Hock School of Public Health, National University of Singapore, Singapore
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battle fought at the level of an individual’s body, heart and
mind; and medical professionals are in a position to make
a difference. One in 4 (25.4%) Singaporean males and 1 in
25 (4.8%) Singaporean females are daily smokers based on
the National Health Surveillance Survey 2012." Inaclinical
setting, the prevalence could be much higher, but previous
reports suggest that not enough is done to identify and act
on patients’ smoking status.'”> A report by the US Public
Health Service'® noted that (with a smoking prevalence rate
of 18-21%),"* 70% of US smokers visit a clinician each
year, giving clinicians and healthcare systems “unparalleled
access” to smokers. Smoking cessation may be the single
most effective intervention to reduce risk of death from
heart disease or stroke, especially among individuals with
established cardiovascular disease. Among patients with
coronary artery disease, smoking cessation is estimated
to lead to a 35% reduction in mortality risk.'> The benefit
of stopping smoking has been shown to accrue within 4-6
years, and extends to both young and older smokers.!'®

There is no easy route to smoking cessation. Tobacco
dependenceis a condition thatrequires ongoing assessment
and repeated interventions. Treating dependence is,
admittedly, a process that requires coordination across
the healthcare system, and one that often falls through
the cracks. Notwithstanding, using the 'SAs' (or the more
concise '2A & R' [Ask, Advise and Refer]) approach has
been shown to take as little as 3 minutes, to effectively
increase the likelihood of an attempt to quit; and is a standard
recommendation for clinicians."

Initiating a conversation about smoking during a
consultation takes effort, and research has shown that
clinicians are more likely to bring this up if patients
already have established smoking-related disease,!” or if
they are perceived as more proactive about their health.'®
The same studies found, however, that the positive impact
of a doctor’s advice on the likelihood that patients will
attempt to quit is not dependent on having the disease or
on the level of engagement.

Asking, offering unambiguous, non-judgemental advice,
and facilitating access to counselling or therapy are
interventions that have been shown to be clinically effective
across different populations and should be part of care for
every patient. For patients at higher risk of (or who already
have) heartdisease, the need is greater and the stakes higher,
but the potential benefit of 'Ask, Advise and Refer' in any
clinical encounter extends to all individuals, and must
continue to be part of the strategy in this ongoing battle.
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Original Article

Is Laparoscopic Sleeve Gastrectomy for Asian Super Obese a Safe and Effective

Procedure?
Hannah JH Ng,

Yusss, Guowel Kim,?usss mved, rres, Claire Alexandra Z Chew,?uscns @ony, Moe Thu San,?wen, Jimmy BY

S0,2upcnp, Fresed, mpa, Asim Shabbir,?vsss, Myed, FRCS (Edin

Abstract

Introduction: Outcomes of bariatric surgery for super obese Asians are not well
reported. We aimed to compare short-term outcomes of laparoscopic sleeve gastrectomy
(LSG) in Asian patients with body mass index (BMI) <47.5 kg/m? to those with BMI
>47.5 kg/m?. Materials and Methods: A total of 272 patients from a Singapore university
hospital who underwent LSG from 2008 to 2015 with a follow-up of at least 6 months
were included in the study. Primary endpoint was weight loss at 1-year and 3-years.
Morbid obesity (Group 1, G1) was defined as BMI <47.5 kg/m? and super obesity (Group
2, G2) was defined as BMI >47.5 kg/m?” Results: There were 215 patients in G1 and 57
patients in G2 (mean preoperative weight: 107.3 kg and 146.8 kg; mean follow-up: 27.9
and 26.8 months, respectively). Mean total weight loss at 3-years of 41.9 kg for G2 was
significantly higher (P = 0.003) than 27.2 kg for G1. Mean percentage excess weight
loss (EWL) did not differ at 3-years. There was no difference in operating time, blood
loss, length of stay, 30-day morbidity and readmission. There were no conversions and
mortality in both groups. Remission of hypertension (P = 0.001) and dyslipidaemia (P =
0.038) were significantly associated with achieving EWL percentage (% EWL) >50 in G1.
Conclusion: LSG is an equally safe and effective operation in Asians with BMI >47.5 kg/m?
when compared to patients with BMI <47.5 kg/m? in achieving significant weight loss and
improvement in comorbidities. Super obese lose more weight but have lower %EWL.

Ann Acad Med Singapore 2018;47:177-84

Key words: Short-term outcomes

Introduction

The obesity epidemic is a major public health concern
worldwide. In Singapore, 8.6% of the population has
a body mass index (BMI) >30 kg/m? and 34.3% of the
population is overweight, i.e. BMI >25 kg/m?.! Obesity
is an independent risk factor for chronic diseases such as
hypertension, dyslipidaemia and type 2 diabetes mellitus
(T2DM), as well as premature death.>> As aresult, extensive
resources and efforts are currently being allocated to search
for an ideal solution to this epidemic.

Should lifestyle interventions and medical therapy fail,
one possible solution for morbidly obese Asian patients
(BMI >37.5 kg/m?), or patients with BMI >32.5 kg/m?

with obesity-associated comorbidities, would be bariatric
surgery.* Of the many available procedures, laparoscopic
sleeve gastrectomy (LSG) has been an increasingly popular
procedure globally because of the perceived ease to perform,
lower morbidity and good postoperative weight loss with
amelioration of comorbidities in comparison to other
techniques employed.>?

In Asia, reports on the difference in outcomes of LSG
between super obese patients (BMI >47.5 kg/m?) and non-
super obese patients (BMI <47.5 kg/m?) are scarce. Hence,
this study aimed to examine and compare the short-term
outcomes of LSG in patients with BMI <47.5 kg/m?* and
BMI >47.5 kg/m? in Singapore. The aim of our study was to

"Department of Surgery, Tan Tock Seng Hospital, Singapore

“Division of General Surgery (Upper Gastrointestinal Surgery), University Surgical Cluster, National University Hospital, Singapore
Address for Correspondence: Asst/Prof Asim Shabbir, Division of General Surgery (Upper Gastrointestinal Surgery), University Surgical Cluster, National
University Hospital, Level 8 NUHS Tower Block, 1E Kent Ridge Road, Singapore 119228.

Email: cfsasim@nus.edu.sg
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compare outcomes following LSG at 1- and 3-years between
obese and super obese patients of Asian descent to determine
if it’s safe and effective for the super obese Asians.

Materials and Methods

We classified obesity asrecommended by the World Health
Organization (WHO), that is, a decrease by 2.5 points for
each obesity category for Asians as compared to international
classifications.'® This is because Asians have a differing
body composition in comparison to Caucasians, and at
any given body fat percentage, Asians tend to have a lower
BMI than that of Caucasians. Also, at lower BMI values,
the risks for cardiovascular disease and T2DM are higher
for Asians.!? This standard has also been used in published
reports of outcomes from other Asian centres.!""!* At the
2" Diabetes Surgery Summit, an international consensus
was reached to similarly lower the BMI threshold by 2.5
kg/m? for Asian patients with T2DM requiring bariatric
surgery.'*!> We followed this trend in our paper.

Patients with BMI >32.5 kg/m? and with comorbidities,
or BMI >37.5 kg/m? and without comorbidities—who had
failed to achieve desired goals with lifestyle modifications
and medical interventions—were offered bariatric surgery.

A prospective database of patients who received LSG
at a university hospital in Singapore is being maintained
since 2008. There were 299 patients who received LSG
performed by a multidisciplinary team between August
2008 and July 2015. There are 3 bariatric surgeons in our
institution, who perform approximately 100 bariatric cases
combined, per year. Our technique of LSG is standardised
with a 5 cm antral pouch and a gastric tube created over a
38F Bougie. Postoperatively, patients were reviewed at 2
weeks, 1 month, followed by 3-month intervals in the first
year, and biannually thereafter. We strongly encourage
our patients to attend support group meetings both pre
and postoperatively but due to a very hectic lifestyle and
time away from work, attendance at these group meetings
is relatively poor.

Approval for this review of hospital records was obtained
from the Institutional Review Board, DSRB NUH/2015-
00002. Data for analysis on demographic, perioperative
outcomes, comorbidities and weight was updated and
analysed in September 2016. Twenty-seven patients were
excluded from the data analysis as they did not follow-up
for a minimum of >6 months. In total, 272 patients were
grouped into BMI <47.5 kg/m? (Group 1, G1) or BMI
>47.5 kg/m? (Group 2, G2).

The primary endpoint of our study was weight loss
following LSGupto 3 years. The secondary endpoints include
perioperative outcomes and the outcomes of hypertension,
dyslipidaemia and T2DM at 1-year following LSG.

We followed the American Society for Metabolic and
Bariatric Surgery outcome reporting standards.'® However,
we defined ideal weight by the weight corresponding
to BMI 23 kg/m? as recommended by the WHO.!® We
also classified the complications which occurred within
30 days postoperatively according to the Clavien-Dindo
classification of surgical complications.!”!8 Excess weight
loss percentage (%EWL)>50at 1-year was taken as a cutoff
for successful weight loss.!?

Dataanalysis was performed on IBM SPSS 23.0 statistical
software (SPSS Inc., Chicago, IL, USA). Categorical data
was presented as frequency and percentages, whereas
continuous data was presented as mean and standard
deviation (SD) for parametric distribution and median
(interquartile range) for non-parametric distribution. For
categorical data, comparisons were made by X?and Fisher’s
Exact test and for continuous data, independent-samples
t test were used. For multivariate analysis, multiple linear
regression was performed. A P value <0.05 was considered
to be significant.

Results

There were 215 patients (79.0%) with amean preoperative
BMI of 39.3 +£4.17 kg/m? in G1, and 57 patients (21.0%)
with a mean preoperative BMI of 54.8 £ 6.78 kg/m? in G2.
The characteristics of the patients are summarised in Table
1. Both groups were comparable in their mean ages, with
an overall higher proportion of females. Malays formed
the predominant racial group and are more likely to be
super obese (P = 0.02). The mean duration of follow-up
was 27.9 = 16.6 months and 26.8 £+ 16.4 months in G1 and
G2, respectively.

Inboth groups, there were no conversions to open surgery.
The mean operating time (skin-to-skin) was 112 + 54.5
minutes (range, 30-389) and 115 + 56.4 minutes (range,
40-352) in G1 and G2, respectively (P = 0.73). The mean
intraoperative blood loss did not differ between groups
and was 17.3 £ 25.0 ml and 22.3 £41.5 ml in G1 and G2,
respectively (P =0.41). The median length of hospital stay
was 3 days in both groups. The overall total complication
rates for G1 and G2 were 6.51% and 5.26%, respectively
(P = 1.00). Ten patients (4.65%) in G1 had Grade I
complications (P = 0.13), while 2 patients (0.93%) in G1
and 1 patient (1.75%) in G2 had Grade II complications (P
=0.51). There were 2 patients (0.93%) in G1 and 1 patient
(1.75%) in G2 who had Grade 11l complications (P=0.51),
and 1 patient (1.75%) in G2 with Grade IV complications
(P=0.21).

The 30-day readmission rate was 6 (2.8%) in G1 and
1 (1.8%) in G2 (P = 1.00). In G1, 3 patients reported
abdominal pain with vomiting, 1 patient was dehydrated,
1 patient developed Miller Fisher syndrome, and 1 patient

Annals Academy of Medicine



Table 1. Demographics

Parameter BMI BMI P Value,
<475 m=215) >47.5(n=57) 95% CI
Mean age, years 393+ 11.3 398+11.7  0.77,(-2.8, 3.8)
+SD
Range 18- 67 17-61
Gender (%)
Male 84 (39.1) 28 (49.1) 0.18
Female 131 (60.9) 29 (50.9)
Race (%)
Chinese 67 (31.2) 17 (29.8) 0.02
Malay 77 (35.8) 31(54.4)
Indian 57 (26.5) 9 (15.8)
Other 14 (6.5) 0(0)
Mean preoperative 107.3+£17.3 146.8 £26.8
weight, kg + SD
Range 753 -152 106 -230
Mean preoperative 39.3+4.17 54.8 £6.78
BMI kg/m?, + SD
Range 325-474 47.6-179.5
Mean number of 1.14 +1.09 1.33£1.15 0.24,(-0.13,0.52)
comorbidities” + SD
Hypertension (%) 99 (46.0) 32 (56.1) 0.10
Dyslipidaemia (%) 87 (40.5) 22 (38.6) 1.00
T2DM (%) 59(27.4) 22 (38.6) 0.07

BMI: Body mass index; CI: Confidence interval; SD: Standard deviation;
T2DM: Type II diabetes mellitus

*Comorbidities accounted for include hypertension, dyslipidaemia and
T2DM.

suffered from early gastric stricture requiring stenting. In
G2, the only readmission was due to gastroenteritis. These
patients have been included in our analysis of complications.

We had no mortalities at 30-day follow-up. However, we
lost 3 patients owing to medical conditions beyond 6 months
follow-up. One patient died from acquired haemophilia
A, another succumbed to sepsis secondary to Klebsiella
pneumoniae urinary tract infection, and the last life lost
was due to pneumonia.

The total weight loss (TWL) trends with the number of
patients followed-up at all time points are shown in Figure
1. At any given point in time during follow-up, the mean
TWL was significantly different between groups (P <0.05),
with patients in G2 having higher TWL when compared to
G1. At 1-year, median weight loss in G1 and G2 was 26.5
kg and 41.3 kg respectively (P <0.0001). Postoperatively,
the weight loss stabilised at approximately 27 kgin G1, and
approximately 42 kg in G2 between 9-36 months.

May 2018, Vol. 47 No. 5
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Fig. 1. Mediantotal weightloss (TWL)trend after laparoscopicsleeve gastrectomy
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Similar to TWL, the differences in mean %EWL were
statistically significant in both groups at any follow-up
time point up to 24 months (P >0.05), with patients in G1
having higher % EWL when compared to G2 but at 3-years,
no significant difference was noted. This trend is reported
in Figure 2.

At 1-year, patients in G1 were more likely to achieve
successful weight loss. There were 98 patients (71.0%) in
G1 as compared to 19 patients (47.5%) in G2 (P = 0.008).
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However, in total, there were 164 patients (76.3%) in G1
and 28 patients (49.1%) in G2 who have achieved EWL
>50%, irrespective of time frame (P = 0.0001). The trend
in change in BMI (ABMI) and mean %TWL can be seen
in Table 2.

Due to inherent differences between G1 and G2,
multivariate analysis was performed, adjusting for age,

Table 2. ABMI and Mean %TWL in G1 and G2 with Multivariate Analysis

=0.038) in G1. In patients with remission of hypertension,
15 (34.1%) achieved successful weight loss as compared
to 1 patient (3.2%) who failed to achieve successful weight
loss. In patients with remission of dyslipidaemia, 17 patients
(34.0%) achieved successful weight loss as compared to 2
patients (9.5%) who failed to achieve successful weight loss.

For patients in G2, no significant difference (P = 0.60)

Duration ABMI Mean %TWL

(Months)  gnip<475  BMI>47.5  Adjusted Difference’ P Value BMI<47.5  BMI>47.5  Adjusted Difference’ P Value
0.5 29+13 47+26 173 (121-225)  <0.001 8.143.7 93+43 0.95 (-0.24 — 2.14) 0.118
1 40+16 56426 158 (1.03-2.12)  <0.001 114447 114447 =021 (-1.62-1.20) 0.770
3 6.4+19 93+27 292(223-3.62) <0001 196467  20.5+56 1.01 (-1.15 - 3.17) 0.358
6 87+2.5 129427 422(337-5.08) <0001  29.0+100  31.9+73 3.12 (-0.11 - 6.34) 0.059
9 10.0+3.3 15.0+4.7 485(3.53-6.18)  <0.001  350+139 3774128 270 (-2.25-7.65) 0.283
12 102+4.0 157452 5.67(421-7.12)  <0.001  365+177 4174170  5.73(-0.12 - 11.58) 0.055
18 102+42 160+7.4 596 (3.90-8.01)  <0.001  372+19.0 43.8+263  7.74 (-0.72 — 16.20) 0.073
24 10.1£4.0 153473 570(343-7.96)  <0.001  359+17.8 3924187  5.55(-2.80 13.90) 0.191
30 92443 15.7£8.4 650 (3.06-9.95)  <0.001  31.8+19.5  439+337  8.99(-5.62—23.60) 0223
36 9.6+4.3 153472 5.83(2.89-8.77)  <0.001  34.6+20.1 4094240  7.90 (-3.68 — 19.48) 0.177

BMI: Body mass index; G1: Group 1; G2: Group 2; %TWL: Percentage of total weight loss
“Multivariate analysis adjusting for age, gender, race, hypertension, T2DM, dyslipidaemia.

gender, race and comorbidities (T2DM, hypertension and
dyslipidaemia). There were significant differences between
the groups in ABMI at all time points, with patients in G2
losing 5.83 kg/m? (95% CI: 2.89-8.77, P<0.001) more than
G1 at36 months postoperation. However, when multivariate
analysis was performed with regard to % TWL, no significant
differences were seen at all time points. These results have
also been expressed in Table 2.

At 1-year postoperation, both groups experienced a
significant reduction in mean number of comorbidities,
from 1.14 + 1.09 to 0.65 + 0.92 in G1 (P <0.0001), and
1.33+£1.15t0 0.70 £ 0.93 in G2 (P <0.0001).

Remission rates of hypertension, dyslipidaemia and
T2DM were similar among groups at 1-year, though
this did not achieve statistical significance. Remission of
hypertension was achieved in 18 patients (18.2%) and 5
patients (15.6%) in G1 and G2, respectively (P = 1.00).
There were a higher proportion of patients with aremission
of dyslipidaemia in patients in G1, with 26 patients (29.9%)
as compared to 4 patients (18.2%) in patients in G2 (P =
0.56). Remission of T2DM was recorded in 20 patients
(33.9%) in G1 and 12 patients (54.5%) in G2 (P = 0.27).

Successful weight loss (% EWL >50) was associated with
remission ofhypertension (P = 0.001) and dyslipidaemia (P

was found in the remission rates of hypertension in patients
who achieved successful weight loss (1 patient, 9.1%) and
those who did not (3 patients, 21.4%). Also, no significant
difference (P = 0.52) was found in the remission rate of
dyslipidaemia in patients who achieved successful weight
loss (2 patients, 28.6%) and those who did not (1 patient,
11.1%).

Remission of T2DM in both groups was not related to
successful weight loss at 1-year. This can be seen in Table
3. The absolute value of TWL was not associated with
remission of comorbidities. This can be seen in Table 4.

Discussion

LSG has been gaining traction as the operation of choice
for bariatric patients as it is accepted as a safe and effective
procedure.?'"> Tt was originally introduced as a bridging
procedure for the super obese than as a primary outcome.?*

However, there is a paucity of Asian literature comparing
the outcomes of LSG between patients with different BMI
categories. The increasing trend towards the widespread
use of this procedure thus requires a careful evaluation of
its safety and efficacy, especially in super obese patients.

Singapore has a population of 5.54 million indigenous
people, out of which 3.90 million are Singapore citizens.
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Table 3. Remission of Comorbid Conditions as a Comparison to %EWL
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Parameter BMI <47.5 BMI >47.5
%EWL <50 %EWL >50 P Value %EWL <50 %EWL >50 P Value
Hypertension (%) n=31 n=44 0.001 n=9 n=17 0.52
Remission 1(3.2) 15 (34.1) 1(11.1) 2(28.6)
No remission 26 (83.9) 26 (59.1) 6 (66.7) 3 (42.9)
Patients excluded” 4(12.9) 3(6.8) 2(14.3) 2(18.2)
Dyslipidaemia (%) n=21 n=50 0.038 n=9 n=7 0.52
Remission 2(9.5) 17 (34.0) 1(1L.1) 2(28.6)
No remission 16 (76.2) 27 (54.0) 6 (66.7) 3(42.9)
Patients excluded” 3(14.3) 6(12.0) 2(22.2) 2 (28.6)
T2DM (%) n=18 n=24 0.096 n=10 n=38§ 0.63
Remission 4(22.2) 12 (50.0) 7 (70.0) 4 (50.0)
No remission 11 (61.1) 9 (37.5) 2 (20.0) 2 (25.0)
Patients excluded” 3(16.7) 3(12.5) 1(10.0) 2(25.0)
BMI: Body mass index; %EWL: Percent of excess weight loss; T2DM: Type 1I diabetes mellitus
“Patients excluded are those patients whose 1-year (post-LSG) blood pressures, lipid panel and HbA1c were unable to be obtained.
Table 4. TWL at 1-year in Comparison to Remission of Comorbidities
Parameter TWL 0 - 20 kg TWL 20 — 40 kg TWL 40 — 60 kg TWL >60 kg P Value
n=237 n=96 n=39 n =64
Hypertension (%) n=27 n=49 n=20 n=35 0.14
Remission 4(14.8) 9(18.4) 6(30.0) 3(8.6)
No remission 20 (74.1) 38 (77.6) 9 (45.0) 25 (71.4)
Patients excluded” 3(11.1) 2 (4.1) 5(25.0) 7 (20.0)
Dyslipidaemia (%) n=22 n=53 n=10 n=22 0.79
Remission 4(18.2) 14 (26.4) 3(30.0) 4(18.2)
No remission 14 (63.6) 33 (62.3) 5(50.0) 14 (63.6)
Patients excluded” 4(18.2) 6(11.3) 2 (20.0) 4(18.2)
T2DM (%) n=19 n=29 n=11 n=16 0.15
Remission 5(26.3) 15 (51.7) 6(54.5) 6(37.5)
No remission 12 (63.2) 9 (31.0) 3(27.3) 6(37.5)
Patients excluded” 2(10.5) 5(17.2) 2(18.2) 4(25.0)

TWL: Total weight loss; T2DM: Type II diabetes mellitus

“Patients excluded are those patients whose 1-year (post-LSG) blood pressures, lipid panel and HbA 1c were unable to be obtained.

The ethnic distribution of Singapore citizens is 74.3%
Chinese, 13.3% Malay, 9.1% Indian and 3.3% other minority
racial groups, such as Eurasians.” In 2010, 10.8% of the
population was obese in Singapore, as compared to 35.7%
ofthe populationin America, suggesting that the prevalence
of obesity is not as high in Singapore.”® However, this trend
is only set to rise as a result of the global obesity epidemic.
Correspondingly, the popularity of bariatric surgery has
only recently experienced an uptrend. Overall in Singapore,
approximately 350 bariatric procedures are performed
annually and despite our small number of patients, our
centre is one of the high volume centres. Despite being a
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minority racial group in Singapore, Malays made up a high
proportion of our patient population (39.7%) and Malays
were more likely to have a BMI >47.5 kg/m? (P = 0.02).
This is similar to Singapore’s obesity prevalence in racial
group distributions, where Malays were more likely to be
obese, and a higher proportion of Malays were obese as
compared to the other racial groups.?” An explanation for
this phenomenon could be due to cultural differences, as
Malay cuisine is generally higher in saturated fat. Another
possibility could be the lower socioeconomic status of
Malays. However, no studies have been conducted to
explore the causes for this disparity.
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We also noted that super obese patients did not have more
comorbidities as compared to obese patients. There were
no differences in mean number of comorbidities between
G1 and G2, with 1.14 + 1.09 in G1 and 1.33 £ 1.15 in G2
(P =0.24). We postulated that our relatively young patient
population could have contributed to this trend.

In literature, it has been reported that LSG has a lower
complication rate than other bariatric surgeries.?®* It has
also been reported that LSG is safe as a treatment for the
super obese.*® Similarly, we found that LSG is equally safe
in patients with BMI=47.5 kg/m?. There was no difference
in the overall complication rate in both groups (4.65% in
G1 and 5.26% in G2 [P = 1.00]) and within each grade
of complication in the Clavien-Dindo classification.!”!
The majority of our complications fell into Grade I
complications, followed by Grade II complications. The 2
patients in G1 with Grade I1I complications were due to an
iatrogenic bowel perforation and the patient subsequently
underwent a laparoscopic washout with suture repair (on
postoperative day 2) and an early gastric tube stricture
(which was treated with endoscopic stent insertion). The
patient in G2 with Grade III complication was due to
fluid collection necessitating drainage. The patient in G2
with Grade IV complication was due to type 2 respiratory
failure who required intubation. All patients with Grade
IIT and Grade IV complications subsequently recovered
and there was no surgical mortality in our series up to 6
months. Additionally, we found no significant difference
in intraoperative outcomes, length of hospital stay and
readmission rate between both groups. Our operative times
inboth groups are reported in terms of skin-to-skin time and
aredeceptively long. We say this because we are involved in
clinical and basic science research projects that necessitate
specimen collection intraoperatively like omental fat and
muscle biopsies, thus prolonging the operative time.

Overall, our study added evidence to support that LSG is
an equally safe procedure in the super obese in comparison
to the obese. Super obese patients should not be excluded
from LSG because of a perceived risk based on BMI.

Consistent with literature, our results suggested that LSG
was effective inachieving substantial weight reduction over
short-term follow-up.*'** The mean %TWL of 36.5+ 17.7
and 41.7 = 17.0 at 1-year, 35.9 = 17.8 and 39.2 + 18.7 at
2-years,and 34.6+£20.1 and 40.9+24.0 at 3-years in patients
with BMI <47.5 kg/m? and BMI >47.5 kg/m?, respectively.

However, although LSG has been suggested as a reliable
bariatric procedure, several studies have shown that there is
adifference in the efficacy of LSG in patients with different
BMIs.**¢ Junior et al found that patients with a higher
BMI lost more %TWL in 48 months, with %6 EWL lower
than that or equal to less heavy patients due to their much
greater excess weight preoperatively.’” In our series, our

3-year outcomes similarly revealed that patients with BMI
>47.5kg/m*have ahigher quantum of TWL despitealower
mean %EWL as compared to patients with BMI <47.5 kg/
m?. The mean TWL was 27.7 £ 12.2 kg and 42.2 = 15.2
kg at 1-year, 27.2 £ 12.5 kg and 41.3 + 20.1 kg at 2-years,
and 26.8 + 13.6 kgand 41.9 +21.6 kg at 3-years in patients
with BMI <47.5 kg/m? and BMI >47.5 kg/m?, respectively.

We also found that despite a higher quantum of TWL
in patients in G2 as compared to patients in G1 where the
difference was significantatall time points (P<0.05),%TWL
at 1-, 2- and 3-year time points were similar between both
groups (P >0.05). We believe that because patients who
are super obese do not perform inferiorly to patients who
are obese in terms of %TWL, there could be a set point
involved in the percentage of weight an individual could
stand to lose from intervention.*®

Further, success of surgery (defined as %EWL >50) is
an accepted benchmark and currently the only benchmark.
This is because % TWL has only been recently introduced
as an outcome to be measured and reported, and there
is no widely accepted benchmark of %TWL to indicate
success of surgery.'”?** Our 1-year %EWL >50 were
71% in G1 versus 47.5% in G2 (P =0.008), demonstrating
that patients in G1 were more likely to achieve surgical
success. Postulating that super obese patients required a
longer duration to achieve surgical success, we analysed
%EWL>50 at 1-yearin G1 verses %EWL>50 at 1.5-years
and 2-years in G2. Patients in G1 were still more likely to
achieve surgical success at 1-year versus 1.5-years in G2 (P
=0.026) and versus 2-years in G2 (P = 0.033). We further
analysed success of surgery (irrespective of time frame).
Overall, patients in G1 were still more likely to achieve
surgical success (P =0.0001). Conversely, this meant that
patients in G2 were more likely to achieve surgical failure.
Bozaetal similarly reported a higher percentage of patients
in lower BMI categories achieving surgical success.*

Asaresult, we propose that the definition of surgical failure
should differ between morbid and super obesity. %o0EWL is
not a good measure to compare weight loss as the findings
from TWL appear to be converse to those from %EWL,
with the super obese requiring a higher quantum of TWL
to achieve similar %EWL.* This can be attributed to the
higher initial weight of patients with BMI >47.5 kg/m?. To
achieve similar % EWL for patients in both groups, patients
with BMI>47.5kg/m?would have to achieve ahigher TWL
in order to come close to their ideal body weight when
compared to patients with BMI <47.5 kg/m?. Additionally,
there may be greater impact of baseline weight on %EWL
than on TWL. We note that recent studies have included
%TWLin outcome reporting after a bariatric procedure.*'*?
We similarly propose that on top of reporting %o EWL, TWL
should be included as a compulsory measure of reporting.
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As there is no standard definition for success of surgery
for patients in different BMI categories, more research is
needed to define an acceptable and fair benchmark.

LSG is known to have a great impact on comorbidities,
narrated in a systemic review by Shi et al.* Apart from
weight control, our results also demonstrated the resolution
of obesity-associated comorbidities at 1-year after LSG
in both groups, with 18.2% and 15.6% for remission
of hypertension, 29.9% and 18.2% for remission of
dyslipidaemia, and 33.9% and 54.5% for remission of
T2DM for patients in G1 and G2, respectively. From our
analysis, the quantum of TWL was not associated with
remission of comorbidities. No significant differences in
rates of resolution of comorbidities were observed between
the groups (P >0.05), and this could suggest that LSG is
equally effective inits impactin resolution of comorbidities
in both the super obese and obese Asian patients. We also
observed that patients who had a BMI <47.5 kg/m? and
who achieved successful weight loss of %EWL >50 were
significantly associated with remission of hypertension
and dyslipidaemia. This suggests that adequate weight
loss is important to achieve remission of hypertension and
dyslipidaemia after LSG in patients with a lower BMI.

More importantly, our results demonstrate the reduction
in the mean number of comorbidities at 1-year after
LSG in both groups, with preoperative mean number of
comorbidities at 1.14 +1.09 in G1 and 1.33 £1.15 in G2,
and postoperative mean number of comorbidities at 0.65
+0.92 (P <0.0001) in G1 and 0.70 + 0.93 (P <0.0001) in
G2. In concordance with literature, this suggests that LSG
in our series is effective in ameliorating comorbidities in
both super obese and obese Asian patients.*

There are several limitations to our study. The first is
the small sample size of patients who are super obese (57
patients). This is due to the small number of super obese
in Asia. Also, Singapore has a small population size,
and bariatric surgery is a relatively new subspecialty in
Singapore, thus there is low awareness of this treatment
modality. The second limitation is the considerable loss of
patients to follow-up at 3-years (at 52.6% for patients with
BMI <47.5 kg/m?, and 56.1% for patients with BMI>47.5
kg/m?). This may cause bias in outcomes as patients with
poor outcomes and equally those with excellent outcomes
may have been lost to follow-up. This is because patients
perceive themselves to be well, and they are not keen for
follow-up. However, we are mitigating this by trying to
reach out to these patients to grow our data pool. The third
limitation of our study is that our study is retrospective in
nature. However, all data were taken from a prospective
database and we included all consecutive patients who
had at least 6 months of follow-up to reduce reporting
bias. Finally, we only examined short-term outcomes,
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and a longer duration of follow-up is required to further
support our results. We aim to revisit this when we have
the optimum number of patients.

Conclusion

LSGisanequally safe and effective weight loss procedure
for super obese Asian patients when compared to obese Asian
patients. Asian patients with BMI >47.5 kg/m? should be
considered as acceptable candidates for LSG.
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Commentary

Yellow Fever — What It Means for Singapore

Glorijoy SE Tan, 'ssss, mcrp wx), Mied i meay, Monica Chan,' svss ons), Mrce wx), mcr, Poh Lian Lim, “2up, mpr;, ravs

Yellow fever (YF) is an arthropod-borne viral
haemorrhagic disease transmitted by Aedes aegypti and
Hemagogus mosquitoes, belonging to the flavivirus family
which includes dengue, Zika and West Nile virus. Infected
persons may have symptoms that range from subclinical
infection to multi-organ failure and death. In contrast to
dengue which has a low mortality rate of approximately
1%, case-fatality ratio of YF is 20%-50% among the
approximately 15% of infected persons who develop
severe disease.! Fortunately, YF can be prevented using a
live vaccine which confers lifelong protection 10 days after
the vaccine is administered. The international certificate
of vaccination or prophylaxis is issued by the World
Health Organization (WHO) to a person who has been
vaccinated. It is valid for life, and may be a requirement
for entry to certain countries under International Health
Regulations (THR).?

YF is endemic in the tropical regions of South America
and sub-Saharan Africa, and is estimated to cause up to
60,000 deaths worldwide every year.? A succession of recent
outbreaks has highlighted the propensity for YF to spread
to urban areas and other geographic regions. In December
2015, a large urban outbreak of YF occurred in Angola
with subsequent spread to Democratic Republic of Congo
(DRC), resulting in 962 confirmed cases (884 in Angolaand
78 in DRC) and emergency vaccination of over 30 million
persons.* The shortage of emergency vaccine stockpile
prompted health authorities to immunise inhabitants with
one-fifth of the standard dose to extend the vaccine supply.
This outbreak spread to other countries including Kenya
and resulted in the first ever cases of YF in Asia.’ In March
2016, 11 imported YF cases were reported in travellers
returning to China from Angola, despite the requirement
by China for proof of vaccination under IHR. Although no
local transmission subsequently occurred, this represented
a potentially catastrophic event of YF introduction into a
large unvaccinated population.

Soon after the WHO announcement in February 2017
declaring the end of the year-long YF epidemic in Africa,
Brazil reported the worst epidemic of YF seen in decades.

The earliest cases were first reported from the State of Minas
Gerais as early as December 2016, followed by continued
expansion towards the Atlantic coast of the country and
closer to more densely populated areas of Rio de Janeiro.
As of July 2017, there have been 3240 suspected cases
reported with an overall case fatality rate of 35% among
confirmed cases.” In response to the ongoing outbreak,
health authorities and the Brazilian Ministry of Health have
conducted mass vaccination campaigns among residents in
affected areas. In orderto do so, Brazil requested 3.5 million
doses of YF vaccine from global emergency stockpile
managed by the International Coordinating Group (ICG)
on Vaccine Provision for YE.®

Efforts to curb the spread of YF were hampered by the
shortage of vaccines. Globally, YF vaccines continue to
be in short supply due to pharmaceutical manufacturing
problems, and the world’s emergency vaccine stockpile faces
impending depletion in the face ofthe Brazil outbreak. Inthe
United States (US), there are ongoing efforts to import and
use an alternative YF vaccine from an external source’ and
the US Centers for Disease Control and Prevention (CDC)
has issued a Level 2 travel alert recommending enhanced
precautions to be taken prior to travel to affected areas.!

This current outbreak of YF in Brazil is disturbingly
reminiscent of the Zika virus epidemic that spread across the
Americas.!! Singapore reported the first laboratory-confirmed
Zika virus infection in April 2016 in a business traveller who
returned from Brazil. National preparedness plans were in
place, and initial efforts at containment included intensive
vector control and mandatory hospital quarantine. However,
subsequent clusters of Zika were detected, and Zika has now
become a sporadic viral infection in Singapore.

The ongoing outbreak of YF in Brazil presents a serious
public health risk for Singapore. Singapore receives over
50,000 travellers from the Americas every year, far higher
than the 8000 travellers who arrive from Africa.'> YF
infection results in viraemia, which may persist for up to
5 days. The prospect of a viraemic patient being bitten by
a competent vector, and causing onward autochthonous
spread into an almost completely unvaccinated population
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is the scenario being contemplated. Local ecology, high
volume of international travel, low vaccine coverage and
an overlapping clinical syndrome with other endemic
infections are prime conditions for a potentially devastating
outbreak in Asia."

Healthcare facilities in Singapore are expected to be fully
capable of assessing areturning traveller with transmissible
infections. Building on experience preparing for Ebola and
Zika, YF preparedness measures have been put in place
at national and hospital levels. These include enhancing
laboratory diagnostic capability, clinical protocols,
surveillance systems, ‘One Health’ collaborations with
environmental agencies involved in vector control and
plans to make YF vaccines available. The challenge lies in
the broad range of differential diagnoses, including other
viral haemorrhagic fevers, in an ill returning traveller from
South America or sub-Saharan Africa. This increases the
risk that an actual case of YF would go undiagnosed or
mistaken for another non-specific febrile illness. Such
an individual would be capable of spreading YF to local
mosquitoes during the period of viraemia.

If local urban transmission of YF occurs in Singapore, and
serological evidence subsequently demonstrates circulation
in primate populations, Singapore could conceivably join
the list of countries with documented YF transmission.
Despite the availability of effective vaccination, persons
in whom the YF vaccination is contraindicated or to
be used with caution—such as immunocompromised
persons, pregnant women, and infants under 9 months—
could remain susceptible to YF infections acquired
locally. Such a development, which is possible although
currently improbable, would have far-reaching clinical,
public health and economic repercussions. This would
also adversely impact Singapore’s hard-earned status as a
major international hub for trade and travel, for increased
restrictions would be enforced upon persons travelling to
and from the country under the IHR.

Singapore requires YF vaccination of all travellers
entering Singapore from countries with documented YF
transmission, and isolation of suspected cases can be
mandated under the Infectious Disease Act. Aggressive
vector control, ring vaccination protocols, quarantine and
personal protective measures would be important strategies
to activate if the first case of YF is detected in Singapore.

Despite all the factors that make the transmission of YF
conducive in Asia, a possible explanation for its absence thus
far is the hypothesis that cross-reactive dengue antibodies
confer partial protective immunity to YF, in a region where
dengue is endemic.'

Inahealth survey tounderstand health-seeking behaviour

of Singaporeans attending a travel health clinic, it was
found that less than 20% of them had consulted a doctor

before prior travel experience, and less than 70% of those
who consulted a doctor before travel received pretravel or
vaccinationadvice.'> The low rates of pretravel consultation
is an area that may be focused on in improving destination-
related vaccination uptake and travel precautions to mitigate
the risks of infectious disease importation into Singapore.

With increased globalisation, Singapore will always be
potentially vulnerable to the threat of infectious diseases
that are imported as a result of international travel. Ongoing
vigilance, strict adherence to international guidelines and
investments in preparedness strategies are our safeguards
against the risk of a YF outbreak in Singapore.
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Letter to the Editor

An Initial Experience Comparing Robotic Total Mesorectal Excision (RTME) and
Transanal Total Mesorectal Excision (taTME) for Low Rectal Tumours

Dear Editor,

Laparoscopic surgery is widely used for the surgical
treatment of rectal cancer. However, very low rectal cancer
presents with special difficulty. Laparoscopic dissection
beyond a protruding sacral promontory, especially
in a small confined pelvic space in a fat male pelvis, is
technically difficult. Thisis where the use of the robotic total
mesorectal resection (RTME) is thought to be useful. Inmore
recent times, transanal total mesorectal excision (taTME)
promises to bring about another novel solution to this issue.
Hence, we compared our initial cases of RTME and taTME
to assess surgical parameters between these 2 procedures,
as a guide to others embarking on these same techniques.

Materials and Methods

The first 21 consecutive patients who underwent RTME
using the da Vinci® Si-e surgical system (Intuitive Surgical,
Sunnyvale, CA, USA) and the subsequent 6 consecutive
patients who had TaTME using the transanal endoscopic
operation (TEO) device (Karl Storz Endoscopy, Tuttlingen,
Germany) for low rectal cancers were included. All
27 surgeries were performed by a single experienced
laparoscopic surgeon (FC Seow) from August 2012 to June
2015. Patients who had low or high anterior resections
were excluded. Information was collected retrospectively.
Statistical analysis was performed using SPSS version 21
(SPSS, Chicago, IL, USA). Mann-Whitney U test was used
forthe analysis of non-parametric continuous variables while
Fisher’s exact test was performed for analysis of categorical
data. P <0.05 was taken as significant.

All 21 RTMEs were performed using the 3-armed da
Vinci Si-e surgical system. All patients underwent a hybrid
technique consisting of an initial laparoscopic vascular
ligation and left colonic mobilisation. The patient cart
was docked and the rectum was completely mobilised to
the anorectal junction. The anorectal junction was then
transected using a linear stapler. The bowel was exteriorised
via the umbilical camera port site and the appropriate part
of the colon was removed. A 3 cmto 5 cm colonic J-pouch
was then fashioned. Anastomosis with the remnant anal
canal was performed laparoscopically with a transanal
circular stapler, after reinsufflation of the peritoneal cavity.

A defunctioning ileostomy was created in all patients.

Six patients underwent the taTME procedure. The first
phase of this procedure was the laparoscopic management
of the inferior mesenteric vessels and left colon. In the
perineal phase, the Karl Storz TEO rectoscope was fixed in
place with the insufflation pressure set to 12 mmHg with an
airflow of 6 L/min. A purse-string was inserted at a distance
below the lower edge of the tumour. A circumferential full
thickness incision was made below the level of the purse-
string. The dissection proceeded to the top of the levator
plate and outwards to the pelvic side wall circumferentially
to meet the laparoscopic plane. The fully mobilised colon
and rectum were then prolapsed through the anal sphincters
and amputated. A colonic J-pouch was then created and
returned to the pelvis with a long string attached to the
inserted stapler anvil for retrieval. A purse-string suture was
applied to the distal anal stump, following which, the TEO
rectoscope was removed. The J-pouch was pulled down.
The distal anal purse-string was tightened securely around
the shaft of the anvil and anastomosis was secured. The
colonic pouch orientation was checked laparoscopically
prior to stapler firing. A right iliac fossa defunctioning
ileostomy was then created.

Results

Surgical parameters between the 2 groups are summarised
in Table 1. There was no difference between the groups
in terms of gender, body mass index (BMI), use of
preoperative chemoradiotherapy, tumour size or distance
of the inferior edge of the tumour from the anal verge. All
resected TME specimens were examined by an experienced
histopathologist, with all but 1 being described as complete.
Proximal, distal and radial margin lengths were similar in
both groups. There was no significant difference in operative
duration or length of hospital stay. One patientin the RTME
group with locally advanced disease required conversion
to open surgery. Of the 3 patients in the RTME group
with local recurrence, 2 had locally advanced pelvic nodal
disease and 1 had distant metastases atthe time of resection.
No patient from either group suffered intraoperative or
postoperative complications, and none died within the first
30 days post-surgery.
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Table 1. Patient, Disease and Surgery Characteristics
RTME taTME
Proportion (%)/Median (IQR)

P Value

Number of patients 21 6
Male 14 (67%) 3 (50%) 0.387
BMI 24 (22-26) 24 (20-27)  0.932
Neoadjuvant CRT 7 (33%) 2 (33%) 0.695
TNM Stage

I 3 (14%) 0

11 6 (29%) 2 (33%)

111 9 (43%) 2 (33%)

1Y% 3 (14%) 2 (33%)
Differentiation

Well 1 (5%) 2 (33%)

Moderately 15 (71%) 2 (33%)

Mucinous 5 (24%) 2 (33%)
Distance from anal verge (mm) 50 (45 —85) 70 (55 -80) 0.662
Tumour size (mm) 35(21-48) 39(23-61)  0.357
Duration of surgery (minutes) 120 (100—200)  125(99 —135)  0.629
Proximal margin (mm) 70 (60—140)  85(54—106)  0.977
Distal margin (mm) 12 (5.0-20) 12(2.0-15) 0.512
Radial margin (mm) 50(3.0-85) 23(1.8-21) 0.476
Number of nodes harvested 16 (11-22) 13(4.8-52) 0.842
Length of stay (days) 4(3-5) 43-17) 0.932
Length of follow-up (months) 28 (22-38) 30 (29 -35) 0.589
Local recurrence 3 (14%) 0

BMI: Body mass index; CRT: Chemoradiotherapy; IQR: Interquartile range;
RTME: Robotic total mesorectal excision; taTME: Transanal total mesorectal
excision; TNM: TNM classification of malignant tumours

Discussion

Threerecent papers showed that robotic surgery compared
to laparoscopic surgery for rectal cancer had a lower
conversionrate, with similar overall postoperative morbidity
and short-term oncological outcomes.!* This may be taken
to mean that robotic surgery has surgical advantages over
laparoscopic surgery. Nonetheless, even with robotic
technology, ensuring adequate distal and circumferential
margins in anatomically unfavourable tumours may not
be straightforward.

taTME is logically very attractive. The distal margin
may be logically secured before rectal transection,
guaranteeing clearance at the start of surgery in taTME.
Dissection of the anorectum can also proceed regardless
of pelvic narrowness and fat, which would otherwise make
conventional laparoscopic or robotic surgery difficult.
Recent results from the international taTME registry of
720 patients showed an 85% intact TME specimen rate, a
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6.3% abdominal conversion rate from laparoscopic to open
or transanal, and a 2.8% perineal conversion rate to a more
extensive abdominal dissection.* Various recent studies
have demonstrated similar postoperative complication
rates, pathological and short-term oncological outcomes
of taTME compared with laparoscopic TME.>* A 2016
meta-analysis showed thattaTME resulted in a larger CRM
distance with lower risks of CRM positivity, higher rates of
complete TME and a shorter operative duration compared
with laparoscopic surgery.’

Conclusion

In this study, there was no significant difference in the
length of the margins obtained; in particular, distal margins
in both groups were similar. Nevertheless, we found it
subjectively easier to secure and be confident of the lateral
and distal margins for difficult low rectal cancers during
RTME and TaTME compared to our prior experience with
laparoscopic TME. Other authors have also shown this to
be so.'” As minimally invasive colorectal surgery becomes
more widely available, surgeons should not be fixated on
any one kind of technique. Instead, adequate training in all
modalities of surgery may help combine the advantages of
each to produce the best outcome for the patient.
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Letter to the Editor

Neuroimaging in Juvenile Alexander Disease: Tumour-like Brainstem Lesions

Dear Editor,

Alexander disease (AD) is a progressive degenerative
leukodystrophy, which typically presents in infancy.
Neonatal, juvenile and adult-onset forms of AD arerelatively
rare, with a more variable clinical course compared to the
infantile subtype. This disorder is a consequent of de novo
heterozygous missense mutations inthe glialfibrillary acidic
protein (GFAP) gene. Characteristic imaging findings in
AD have been described in the literature and are primarily
supratentorial in distribution, with a frontal predominance. We
describe 2 cases of genetically confirmed juvenile-onset AD,
presenting as focal tumour-like lesions within the brainstem.
Magnetic resonance imaging (MRI) characteristics of these
lesions are discussed, along with clues to differentiate this
entity from other focal brainstem lesions within the paediatric
population (such as focal glioma and demyelinating lesion).
These cases highlight an atypical presentation of juvenile
AD and the need for consideration of metabolic diseases
when focal tumour-like brainstem lesions are encountered,
thus allowing an accurate diagnosis and avoiding invasive
investigation by means of tissue biopsy.

Case 1

A 7-year-old boy was referred to our neuro-oncology unit
for a presumed tumour within the dorsal medulla oblongata.
The child had alongstanding history of motor developmental
delay, congenital hip dysplasia and progressive weakness
of the lower limbs. At the time of referral, no definitive
cause for his symptoms had been found. One year prior to
presentation, he developed intractable vomiting resulting
in emaciation. MRI of the brain demonstrated a well
circumscribed symmetrical lesion in the dorsal medulla (Figs.
1A-E), concerning for a brainstem glioma. The case was
presented at the neuro-oncology meeting for consideration
of biopsy or initiation of proton beam therapy. However,
the unusually symmetric appearance of the lesion prompted
the consideration of atypical AD. Mutation analysis of the
GFAP gene revealed a pathogenic GFAP gene mutation
(heterozygous C>T nucleotide substitution in exon 4 at
amino acid position 258), confirming the diagnosis of AD.

Case 2

A 14-year-old girl was referred to the local paediatric
services for failure-to-thrive and learning difficulties. This
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was associated with persistent vomiting and severe weight
loss. No motor symptoms were present at the time of
presentation. Neurological examination was unremarkable
apart from slight brisk reflexes in the lower limbs. MRI of
the brain showed a well defined, bilobulated, enhancing
lesion within the dorsal medulla on a background of
leukodystrophy with some cystic elements and mild frontal
predominance. The lesion within the dorsal medulla was
not present in a MRI study done 5 years prior to current
presentation for investigation of developmental delay (Figs.
1F-I). The overall imaging appearances were suggestive of
juvenile AD. Sequencing of GFAP revealed a mutation in
exon 1: ¢.262C>T: p.Arg88Cys, confirming the diagnosis
of juvenile AD. Three years later, the patient presented to
the emergency department for dense right hemiplegia and
hemineglect after prolonged seizure. Repeat MRI of the
brain showed progression of leukodystrophy as well as
a new area of signal abnormality within the left cerebral
hemisphere, involving predominantly the cortical grey
matter. The lesion in the dorsal medulla showed interval
regression. There was heterogenous signal abnormality
within the atrophic medulla. Extensive neuro-metabolic
and neuro-inflammatory investigations were performed but
yielded no significant abnormality. The case was discussed
at the neurology meeting and it was felt that the patient’s
new onset right hemiplegia was likely due to evolution of
her genetically confirmed AD.

Discussion

AD is a progressive degenerative leukodystrophy
associated with the presence of Rosenthal fibres on histology
and dominant mutations in the GFAP gene on chromosome
17g21."*Rosenthal fibres are eosinophilic inclusion bodies
found in astrocytes that contain GFAP, ubiquitin as well as
small stress proteins af3-crystalline and heat shock protein.>*
Neonatal, infantile, juvenile and adult forms of AD have
been described.’ In 2011, Prust et al proposed a revision of
the subtypes of AD into 2 major groups—Type 1 and Type
II. Type 1 AD is characterised by early onset and typical
MRI features. Type 11, on the other hand, is characterised
by later onset, bulbar symptoms and atypical MRI features,®
as illustrated in both cases.

AD presenting as an isolated lesion within the brainstem
is rare. To our knowledge, only 3 cases of juvenile AD
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Fig. 1. Patient 1: Axial T2-weighted image (A) demonstrates a well
circumscribed, hyperintense and symmetrical lesion in the dorsal medulla
oblongata with minimal mass effect. Sagittal (B) and axial (C) postcontrast
images show avid homogeneous enhancement of the prior described lesion
within the dorsal medulla. IlI-defined non-enhancing signal abnormality is
also seen in the dentate nuclei (D) and frontal periventricular white matter
(E). Patient 2: Serial MRI studies were performed from 2008 to 2016,
illustrating the progression of imaging findings. (F) Serial axial T2-weighted
images show a well defined, bi-lobulated enhancing lesion within the dorsal
medulla, first seen in 2013 and subsequently underwent regression in 2016,
associated with atrophy of the medulla. (G) Serial axial T2-weighted images
showed temporal progression of the leukodystrophy. In 2016, new diffuse
signal abnormality is seen within the left cerebral hemisphere, involving
predominantly the cortical grey matter. This was presumed to be an atypical
pattern of disease progression. Axial (H) and coronal (I) T2-weighted images
demonstrate cystic changes within the frontal lobes.

presenting in this manner have been reported in the English
literature. The described cases add to the existing literature
that neurodegenerative disease should be considered in
the differential diagnosis for focal tumour-like brainstem
lesions. The other considerations for such lesions include
focal tumours, typically gliomas in this age group, infections
and demyelinating disorders.” In 2001, van der Knaap et
al proposed a MRI-based imaging criteria for establishing
the diagnosis of AD.*® Over the years, the clinical and
MRI phenotypic variations in AD have been increasingly
recognised. Ina 2005 study by van der Knaap et al,'® patients
with clinical features suggestive of AD who did not meet
the typical diagnostic MRI criteria were found to have
GFAP missense mutations on genetic analysis. Atypical
MRI features found in these patients include predominant
or isolated involvement of posterior fossa structures (as
seen in Case 1), multifocal tumour-like brainstem lesions
and brainstem atrophy, diffuse signal changes involving the
deep grey nuclei, garland-like feature along the ventricular
wall and characteristic pattern of contrast enhancement.’ In
both of our cases, the brainstem lesions were confined to the
dorsal medulla oblongata. The brainstem lesions associated
with juvenile AD tend to demonstrate avid homogenous
contrast enhancement,>'*!! as seen in both of our cases.
In AD dominated by brainstem and spinal abnormalities,
medulla involvement is invariably present.’

The differentiation of tumour-like brainstem lesions of
AD from gliomas and demyelinating disease is crucial as
the treatment varies tremendously. Gliomas are the most
common brainstem neoplasm in children, accounting
for approximately 90% of the cases.'>!* The absence
of enhancement is an extremely useful imaging feature
in differentiating this entity from brainstem lesions of
AD, which usually shows homogenous enhancement.
Unfortunately, although the absence of enhancement is the
norm, there are exceptions to the rule." Enhancement in
gliomas and demyelinating disease (if present) is usually
ring-like or spotty.

Demyelinating disease is another mimic of brainstem
lesions of AD. Differentiation of these 2 conditions based
solely on imaging is a radiological challenge. Correlation
with patient’s age, clinical features and results of other
investigations is mandatory. Multiple sclerosis (MS) is
rare in children. MS lesions in the brainstem tend to be
sited along the floor of the 4™ ventricle and on the surface
of the pons." Demonstration of typical supratentorial MS
lesions (when present) may assist the reporting radiologist
inreaching the correct diagnosis. Additional lesions should
also be sought within the rest of the spinal cord as acute
demyelinating encephalomyelitis (ADEM) rarely presents
in the form of a solitary brainstem lesion without evidence
of more disseminated intracranial involvement. The
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clinical presentation also differs substantially and includes
encephalopathy. The medulla oblongata is the most common
site of involvement in neuromyelitis optica(NMO). Lesions
of NMO usually show an ill defined margin, compared
to those of AD. In addition, detection of blood antibody
NMO-immunoglobulin (IgG) has been reported to have a
90% specificity rate and hence can be extremely useful to
exclude the diagnosis of NMO. '

As high as 98% of AD cases are associated with
mutations in the coding region of the GFAP gene.'"!®
The availability of molecular genetic testing has opened
new directions for investigation. These cases highlight
an atypical presentation of juvenile AD and the need for
consideration of metabolic diseases when focal tumour-like
brainstem lesions are encountered. This is to ensure that
the appropriate investigations such as genetic testing are
conducted, bypassing the need for invasive investigation
suchas brainstem biopsy which carries significant morbidity.
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Letter to the Editor

A Case Note on Legionnaires’ Disease Caused by Serogroup 1, Sequence Type ST496
in Singapore

Dear Editor,

Legionella pneumophila has previously been found to
be endemic in Singapore.'* Local environmental isolates
have been studied and characterised,>* but speciation of
local clinical isolates from patients with Legionnaires’
disease has, to our knowledge, not been reported. As a
result, the link between environmental and disease-causing
Legionella isolates in Singapore remains elusive. Herein,
we described a case of Legionnaires’ disease in Singapore,
and the serogroup, allelic profile and sequence type of the
clinical isolates recovered.

A 61-year-old local Chinese male was admitted to
the intensive care unit (ICU) of Ng Teng Fong General
Hospital for acute hypoxemic respiratory failure. He
was a shipboard repair engineer, and had comorbidities
of ischaemic heart disease, hypertension, dyslipidaemia
and chronic obstructive pulmonary disease. He had first
developed symptoms of acute breathlessness, productive
cough and fever while at sea, and was initially treated by
a shipboard physician with a course of oral antibiotics.

The patient lived in a naturally ventilated apartment
equipped with an instantaneous water heater system—there
was no hot water storage tank. He stayed aboard cruise
ships for work a few days each time. He did not repair
pipes or water tanks. His family and colleagues were
reported to be well.

The patient subsequently presented to our hospital upon
disembarkation after 3 days of illness as his condition had
deteriorated. He was dyspnoeic and septic on admission.
Clinical examination revealed absence of breath sounds over
the left lung base. The blood pressure was 93/60 mmHg,
pulse was 110 beats per minute, temperature was 38.7°C,
respiratory rate was 26 breaths per minute and peripheral
oxygen saturation (SpO,) was 84% on room air and 95%
on non-rebreather mask. A chestradiographrevealed dense
left lower zone consolidation with air bronchogram, and
a diagnosis of severe pneumonia was made. Intravenous
amoxicillin-clavulanate, ceftazidime and azithromycin
therapy was initiated as per hospital guidelines for severe
community-acquired pneumonia, and the patient was
admitted to the ICU.

Investigations revealed leucocytosis of 13.95 x 109/L
(reference range: 3.37-11.03 x 109/L), serum creatinine

of 155 pmol/L (reference range: 64-104 umol/L), serum
lactate of 1.0 mmol/L (reference range: 0.0-1.8 mmol/L),
and type 1 respiratory failure on arterial blood gas (PaO,
71.8 mmHg, PaCO, 32.3 mmHg, FiO, of 1.00). The patient
was intubated, and treated with bronchodilators, intravenous
steroid, and paralysis for severe bronchospasm.

Urine Legionella antigen testing (Alere BinaxNOW
Legionella urinary antigen card) returned positive on the
second day of hospitalisation. Antibiotics wererationalised to
aweek of azithromycin monotherapy. The patient improved
rapidly thereafter, was successfully extubated on the third
day, and was discharged after 7 days of hospitalisation.

Two endotracheal tube (ETT) aspirate samples were
obtained and sent to the Environmental Health Institute’s
laboratory for isolation of Legionella pneumophila, and
for sequence-based typing.** Both samples were directly
plated on glycine, vancomycin, polymyxin B, cicloheximide
(GVPC) and buffered charcoal yeast extract, alpha-
ketoglutarate containing L-cysteine (L-cysteine-BCYEa)
agars (Oxoid, Thermo Fisher Scientific), and incubated at
36+ 1°C for up to 10 days. The plates were observed daily
and colonies were observed 3 days after inoculation. Purified
polymerase chainreaction (PCR) products were sequenced
by capillary electrophoresis using Applied Biosystems®
3730/3730x1 deoxyribonucleic acid (DNA) Analyzer and
BigDye Terminatorv3.1 (Axil Scientific, Singapore). Latex
agglutination test (Legionella latex test, Oxoid) revealed
that the L. pneumophila isolates from the 2 endotracheal
aspirates samples belonged to serogroup 1, and sequencing
identified them as belonging to sequence type (ST) 496.

L. pneumophila serogroup 1 (Lp1) has been reported to
be the most common (61-88%) serogroup responsible for
Legionnaires’ disease.®” In this case study, we successfully
used sequence-based typing—the gold standard method for
subtyping L. pneumophila—to characterise and sequence
type local clinical Lpl isolates to ST496. ST496 was
previously isolated from clinical samples in the Netherlands
(2003) and environmental sampling of spa pools in
Singapore (2006).** Our findings demonstrate that ST496
is also associated with sporadic human cases in Singapore.

In Singapore, suspected cases of Legionnaires’ disease
are usually tested only with urinary antigen test specific for
Lpl, without further attempts to isolate L. pneumophila.>®
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Thus, the diversity of L. pneumophila strains among the
Lp1 populationisnot characterised, preventing comparison
of clinical and environmental isolates for outbreak
investigations and epidemiological research by public health
professionals. Sequence typing of these clinical isolates
has provided additional information on the genetic profile
of local Lpl strains, which would ultimately facilitate
better understanding of the local molecular epidemiology
and ecology of L. pneumophila. Our study highlights
the importance of obtaining microbiological culture and
isolation of L. pneumophila (besides urinary antigen
testing) in suspected clinical cases so as to aid matching
with environmental and other clinical isolates in the future.
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Letter to the Editor

The Effectiveness of a Pharmacist-Led Sun Protection Counselling Service: Results
from a Tertiary Dermatology Centre in Singapore

Dear Editor,

Exposure to ultraviolet (UV) radiation is associated
with an increased risk of skin cancer, and the incidence of
skin cancer is increasing worldwide. Sun exposure also
aggravates other dermatological conditions such as rosacea.

Awareness of the importance of sun protection and
sun protection behaviour patterns varies greatly amongst
individuals. Young children are mostly guided by their
parents,! while adolescents tend to have the lowest
sun protection rates and are largely influenced by the
entertainment industry and social media.>* Adult women
are more likely than men to take sun protective measures.>>*

A number of studies has demonstrated that sun protection
counselling by healthcare providers can have positive effects
on knowledge and prevention practices.”® However, most
of these studies have been carried out in Caucasians and
the paediatric population."” In addition, previous data
has showed that in general, few physicians provide sun
protection education—the biggest obstacles cited include
lack of proper training and insufficient time.'*!" Several
papers have reported that there is a role for pharmacists in
educating patients about sun protection.'>!4

Therefore, the aim of this study was to assess and compare
sun protection-related knowledge and behaviours within
a group of patients and non-medical staff members at a
tertiary dermatology centre in Singapore, and to evaluate
the effectiveness of a dedicated pharmacist-led counselling
service in improving understanding.

Materials and Methods

Our study was conducted from May to October 2013.
Fifty patients who were on follow-up at the National Skin
Centre (NSC) and 50 non-medical staff members (nurses,
pharmacy technicians, clinic assistants and administrative
staff) were recruited. The patients included those who
were deemed by their attending physician to require sun
protection counselling, as well as patients who agreed to
be included in the study.

Demographic characteristics and details regarding each
subject’s usual sun protection behaviours were gathered. The
participants answered a 10-question questionnaire designed
by the authors to assess sun protection understanding,

attitudes and behaviours (Appendix). Each subject then
underwent a standardised 20-minute counselling session
with the aid of a computer slide presentation by a trained
pharmacist. The participants were surveyed again immediately
after the session to assess the efficacy of the intervention.

Results
Baseline Characteristics of Study Subjects

These are detailed in Table 1. The mean age was higher
in the patient group (47.9 years compared to 34.1 years).
The 50 patients consisted of an equal number of males and
females, while most of the 50 staff members were female
(37/50 or 74%). Most of our study subjects had black hair

Table 1. Characteristics of Study Subjects

Characteristic Patients Staff Members
(n=50) (n=50)
Age (years) 13 -89 23 - 64
Mean 47.9 34.1
Gender
Male 25 13
Female 25 37
Hair colour
Black 37 43
Brown 12 7
Blonde 1
Skin colour
Very fair 2
Fair 19 22
Light brown 21 22
Dark brown 7 6
Data unavailable 1
Fitzpatrick skin type
1 3 1
1I 15 5
11T 14 20
v 7 11
A% 4 4
VI 6 1
Data unavailable 1
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Table 1. Characteristics of Study Subjects (Cont'd)

Pharmacist-Led Sun Protection Counselling—Shan Xian Lee etal 797

Table 2. Baseline Sun Protection Behaviours

Characteristic Patients Staff Members Behaviour Patients  Staff Members
(n =50) (n=50) n=50 (%) n =50 (%)
Education level Daily sunscreen use
Primary 2 Regular 15 (30) 21 (42)
Secondary 16 12 Occasional 13 (26) 14 (28)
Pre-university 13 13 Never 22 (44) 15 (30)
University 4 13 Use of hat when outdoors
Postgraduate 14 10 Yes 12 (24) 2(4)
Data unavailable 1 2 No 37 (74) 43 (86)
Occupation Data unavailable 1(2) 5(10)
Indoor 31 50 Use of umbrella when outdoors
Outdoor 6 Yes 9(18) 14 (28)
Indoor and outdoor 5 No 40 (80) 33 (66)
Retired 6 Data unavailable 1(2) 3(6)
Data unavailable 2 Wearing protective clothing when outdoors
Hours spent in the sun per week 0.5-42.5 1-36 Yes 25 (50) 17 (34)
Mean 8.72 6.76 No 24 (48) 28 (56)
No. of sunburns in the past 1 year 0-8 0-6 Data unavailable 1(2) 5(10)
Mean 0.67 0.94 Staying out of the sun as far as possible
Family history of skin cancer Yes 43 (86) 41 (82)
Yes 3 2 No 7 (14) 6(12)
No 47 48 Data unavailable 3(6)

(80/100 or 80%) and light brown skin (43/99 or43.4%), and
were of Fitzpatrick skin types II/III/IV (72/98 or 73.5%).
There were more staff members who had university and
postgraduate qualifications (47.9% compared to 36.7%).
On average, patients spent more time outdoors per week
(8.72 hours compared to 6.76 hours). Notably, however,
staff members sustained more sunburns over the past 1 year
(0.94 burns compared to 0.67 burns). Three patients and
2 staff members reported a family history of skin cancer.

Baseline Sun Protection Behaviours

These are described in Table 2. Only one-third of the
patients and less than half (42%) of the staff cohort applied
sunscreen daily. Out of the 63 study subjects who used
sunscreen, 42 or 66.7% elected to use sunscreens that offered
a sun protection factor (SPF) of more than 30 whilst 15 or
23.8% used sunscreens with a SPF of 30. Although 86% of
the patients and 82% of the staff members tried to stay out
of the sun as far as possible, the vast majority of our study
population did not use hats (80/94 or 85.1%) or umbrellas
(73/96 or 76.0%) when outdoors. Most of the subjects also
did not wear protective clothing, such as long sleeves and
pants (52/94 or 55.3%).

May 2018, Vol. 47 No. 5

Pre-Counselling and Post-Counselling Results

Before counselling, the mean score was 4.66/10 amongst
patients and 8.14/10 amongst staff. The majority of patients
(11/50 0r22%) attained a score of4/10, whilst most of the staff
members (27/50 or 54%) achieved scores of 7/10 to 8/10.

After counselling, more patients and staff gave appropriate
responses to each question in the questionnaire. The mean
score was 6.88/10 in the patient group and 8.7/10 in the
staff group. A higher proportion of patients (14/50 or 28%)
and staff members (19/50 or 38%) scored full marks.

Discussion

To our knowledge, this is the first study to evaluate the
efficacy of a pharmacist-led sun protection counselling
service in Asia.

In general, there is a need to improve sun protection
behaviours and educate individuals about proper sunscreen
application. Although 43 out of 50 patients (86%) and all
staff members were aware that sun exposure increases
the risk of skin cancer pre-counselling, only a third of the
patients and less than half (42%) of the staff cohort used
sunscreen daily. The most common reasons given for not
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using sunscreen were inconvenience and the perception
that applying sunscreen was not important. Amongst the
63 subjects who used sunscreen, many (55/63 or 87.3%)
did not reapply the sunscreen at all and about half (31/63
or 49.2%) applied it only to selected areas such as the face.
In addition, the vast majority of our study population did
not use hats or umbrellas when outdoors, nor did most of
them wear protective clothing.

Previous data has shown thatadolescents tend to have the
lowest sun protection rates.>* As we had only 2 adolescents
amongst our study subjects, this precludes us from drawing
any definitive conclusions. Nonetheless, we had a 13-year-
old girl with vitiligo who reported only occasional use of
sunscreen, with no sun avoidance behaviours. Although
it has been noted that women are more likely to adhere
to photoprotection than men,**¢ our study yielded mixed
results. Our female subjects were more likely to use
sunscreen daily and use umbrellas when outdoors, but fewer
wore hats or donned protective clothing.

Based on the total and mean scores, it was encouraging
to note that the group of staff members as a whole had
better knowledge and understanding compared to patients
before counselling. It was also reassuring to see that the
3 patients who had a family history of skin cancer all
registered higher scores than the average (8-10 versus
an average score of 4.66). We had 2 patients with basal
cell carcinoma, and they performed well with a mean
score of 8.5. However, 20 patients with rosacea, vitiligo,
photoaggravated eczema, sunburns, lentigenes, melasma
and actinic keratoses had low scores ranging from 2.67 to
5.4. This is a worrying observation, and reflects the need
to improve patient education.

Amongst both patients and staff, the 2 questions with the
most wrong answers prior to counselling were “Clothing of
lighter colour has more UV protection as it reflects sunlight
— false” and “A sunscreen with SPF 30 provides twice the
protection as a SPF 15 — false”. It is important to correct
these misconceptions.

After counselling, there was an improvement in sun
protection knowledge and awareness. More patients and
staff gave appropriate responses to each question. The mean
scores also improved from 4.66 to 6.88 in the patient group,
and from 8.14 to 8.7 in the staff cohort.

Language barriers hindered our counselling service at
times. The pharmacists also experienced time constraints
in the setting of a busy tertiary dermatology centre.

This study is limited by its small sample size, and the
potential forrecall and selection bias. Our study subjects are
specific groups, and staff at a dermatology centre may be
more familiar with sun protection. Although this impacts the
applicability of our results, we feel that our results can serve

as a guide. There was missing data, which was taken into
account during analysis of our results. Despite our results
showing better knowledge immediately post-counselling,
individuals may not retain this level of understanding over
time and this may not necessarily translate into improved
photoprotection behaviours as well. It would be helpful to
reassess the subjects again after a year to check for retention
of knowledge.

Conclusion

In conclusion, the implementation of a specialised
pharmacist-led sun protection counselling service is
potentially useful in the education of patients. Larger studies
need to be done in a more heterogeneous population, and
we hope to use these results to promote the establishment
of'similarservices in other dermatology centres worldwide.
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Appendix

1. Sun exposure increases the risk of skin cancer.

TRUE/FALSE/NOT SURE
2. You can get skin cancer on non-sun exposed areas.
TRUE/FALSE/NOT SURE
3. Sun exposure during childhood is related to skin cancer in adulthood.
TRUE/FALSE/NOT SURE
4. You do not need to apply sunscreen if you stay indoors as window glass absorb
rays.
TRUE/FALSE/NOT SURE
5. You only need to take sun protective measures when the sun is at its highest pe
the day.
TRUE/FALSE/NOT SURE
6. You do not need to reapply sunscreen if you use sunscreen with the highest SPI
TRUE/FALSE/NOT SURE
7. Clothing of lighter colour has more UV protection as the clothing reflects sunlig
TRUE/FALSE/NOT SURE
8. You do not need to apply sunscreen if you use a moisturiser or makeup contain
sunscreen.
TRUE/FALSE/NOT SURE
9. A sunscreen with a SPF of 30 provides twice the protection as a SPF 15.
TRUE/FALSE/NOT SURE
10. You do not need sun exposure at all as sun exposure brings no benefits.
TRUE/FALSE/NOT SURE
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Letter to the Editor

Ethnic Differences in Preoperative Patient Characteristics and Postoperative Functional
Outcomes after Total Knee Arthroplasty among Chinese, Malays and Indians

Dear Editor,

Osteoarthritis (OA) of the knee is a common condition
and increases in occurrence and severity with advancing
age.! Total knee arthroplasty (TKA) can significantly
improve patient function and quality of life in cases of
severe disease.**

However, preoperative and postoperative patient-reported
outcomes may be influenced by physical characteristics—a
well known example being body mass index (BMI).’ In
addition, ethnic differences in knee OA have been suggested
in some large studies showing that African Americans in
the general population had poorer preoperative functional
scores, greater prevalence of valgus malalignment and
greater severity of radiographic knee OA compared to
Caucasians.*?Joshy et al revealed that Indian and Pakistani
patients had poorer preoperative Knee Society Scores
compared to Caucasians in Birmingham, United Kingdom'’
while Gandhi et al found that Asians in Toronto, Canada
had poorer preoperative function than their Caucasian
counterparts.’ Differences between different Asian
ethnicities have not been well established.

Singapore has a multiracial community of Chinese
(74.2%), Indians (9.5%) and Malays (13.3%)"" and is
therefore a suitable location to study differences among
these Asian ethnic groups. In this study, we evaluated
differences among Chinese, Indians and Malays undergoing
TKA in our institution, in terms of preoperative scores and
postoperative outcomes at the end of 1- and 2-years.

Materials and Methods
Study Population

With ethical approval from the National Healthcare
Group Domain Specific Review Board, this retrospective
observational study was conducted at the National University
Hospital (a 1000-bed tertiary care institution of Singapore).
From the hospital’s joint arthroplasty registry, we identified
all Chinese, Malay and Indian patients with primary knee
OA who underwent TKA from January 2009 to June 2011.
Patients with secondary knee OA (i.e. traumatic, infectious,
inflammatory, metabolic) were excluded from this study.

Demographic Variables

Patients’ clinical characteristics such as age, gender,
ethnicity, BMI, presence of comorbidities (diabetes mellitus
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[DM], hypertension [HTN] and ischaemic heart disease
[IHD]), were recorded. Preoperative knee range of motion
(ROM) and deformity (valgus/varus) were also assessed.

Functional Assessments

All patients agreeable for TKA were asked to complete
preoperative questionnaires and their knee function was
objectively measured. These assessments were repeated
during the follow-up visits at 1- and 2-years postoperatively.
The following functional scores were measured: 1) The
Knee Society Score (KSS) with its 2 components: KSS Knee
Scoreis determined through patient’s reported knee pain and
the physical examination of the knee, and a KSS Function
Score rates the patient’s ability to walk and climb stairs.
Each score ranges from 0 (worst) to 100 (best); 2) Short
Form-36 Health Survey of Mental Component Score (SF 36-
MCS) and Physical Component Score (SF 36-PCS) measure
functional health and well-being scores that are computed
to provide a physical and mental summary component.
Each score ranges from 0% (worst) to 100% (best); and 3)
The Western Ontario and McMaster Universities OA Index
(WOMAC) Score assesses the burden of knee OA in terms
of pain, stiffness and physical ability to perform various
daily activities. As done by other authors,'*!* the scoring
system was transformed and normalised from the original
to give a range from 0 (worst) to 100 (best).

All the above functional scores were administered by a
trained research nurse blinded to our study. Knee ROM and
fixed flexion deformity were objectively measured with a
goniometer by the same research nurse.

Statistical Analysis

We tabulated the demographics and dependent variables
of our patients and presented them in frequency tables with
appropriate descriptive statistics. Categorical variables were
presented as proportions and continuous variables were
presented as means with standard deviation. To analyse for
ethnic differences in demographics, the chi-squared test was
used for comparing categorical variables (comorbidities),
while student's t-testand analysis of variance (ANOVA) were
used to compare continuous variables (age and BMI). In
assessing for ethnic differences in our dependent variables,
the chi-squared test was used to analyse categorical variables
(such as gender or comorbidities), while student’s t-test and
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ANOVA were used to compare the means of continuous
dependent variables (preoperative functional scores and
knee ROM). Statistical significance was accepted with
P value <0.05. Data analysis was performed using SPSS
(SPSS Inc., Chicago IL, Version 18.)

Results

Outof 737 patients identified from the database, 229 were
excluded with incomplete preoperative or postoperative
functional outcome data, to avoid reporting bias. The
remaining 508 patients with complete data who fulfilled
the inclusion criteria were reviewed and their demographics
(Table 1) and outcome scores were analysed (Table 2).

Demographic Variables (Table 1)

The ethnic breakdown revealed 388 Chinese (76.4%), 47
Malay (9.3%), and 73 Indian (14.4%) patients. The average
age of Chinese patients (65.6) and Indian patients (64.3)
was higher than the average age of the Malay group (60.3)
(P <0.001). BMI was similar between Malays and Indians
(with both more than the Chinese patients [P <0.001]).
The prevalence of HTN and IHD was similar but DM was
more common in Indians, which almost reached statistical
significance (P = 0.05).

Preoperative knee ROM and knee joint alignment angle
did not show statistically significant difference amongst
the 3 groups.

Preoperative and Postoperative Scores (Table 2)

SF36 Physical Component Score

Preoperatively, all 3 ethnic groups had similar scores,
but Chinese scored more than Malays and this was
shown to be statistically significant (P = 0.017). At
1-year postoperatively, all 3 ethnic groups improved in
this scoring, but Indians improved the least and scored
less than both the Chinese and Malays, with statistical
significance, (P = 0.002 and P = 0.013, respectively). At
2-years postoperatively, there was no difference between
Malays and Indians. However, the Chinese still scored
higher than the Indians (P = 0.013).

SF36 Mental Component Score

At all measured time-points, there was no significant
difference in scores between the groups.

KSS Knee Score

Preoperatively, there was no significant difference
in scores recorded in Chinese, Malays and Indians. At
1-year postoperatively, there was a large improvement in
KSS Knee Scores seen in all 3 ethnic groups. However,
statistical significant difference (P =0.033) was seen when
comparing postoperative scores between the Chinese (93.3)
and Indians (90.3). At 2-years postoperatively, all 3 ethnic
groups maintained similar scores as the previous year, and
again the Chinese scored more than the Indians (P=0.038).

Table 1. Demographics and Preoperative Knee Range of Motion and Alignment

Demographics Chinese, Malay, Indian, ANOVA Chinese vs Malay vs Chinese vs
n =388 n =47 n=73 (P Value) Malay Indian Indian
(SD) (SD) (SD) (P Value) (P Value) (P Value)
Age 65.6 (7.8) 60.3 (9) 64.3 (9.7) 0.000 0.000 or 0.031" 0.549
or <0.001" <0.001"
BMI 26.8 (4.4) 30.2 (4.8) 29.5 (5.6) 0.000 or 0.000 or 1.000 0.000 or
<0.001" <0.001" <0.001"
Preoperative FFD 5.2(6.2) 4.7(54) 4.1(7.2) 0.360 1.000 1.000 0.491
Preoperative Flexion 107.1 (16.0) 107.6 (13.1) 108.5 (18.6) 0.796 1.000 1.000 1.000
Preoperative alignment 3.8(6.4) 34(5.2) 2.4(7.8) 0.205 1.000 1.000 0.232
Demographics Chinese, Malay, Indian, Chi-squared
n =388 n=47 n=73 (P Value)
Gender, male:female 28.1:71.9 21.3:78.7 35.6:64.4 0.218
Preoperative varus/valgus deformity, 79.1:20.9 80.9:19.1 67.1:32.9 0.067
varus:valgus
DM 97 (25%) 15 (31.9%) 28 (38.4%) 0.05
HTN 248 (63.9%) 28 (59.6%) 38 (52.1%) 0.152
IHD 45 (11.6%) 5 (10.6%) 12 (16.4%) 0.481

ANOVA: Analysis of variance; BMI: Body mass index; DM: Diabetes mellitus; FFD: Fixed flexion deformity; HTN: Hypertension; IHD: Ischaemic heart

disease; ROM: Range of motion; SD: Standard deviation

“Statistically significant.
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Table 2. Functional Scores Preoperatively and at 1- and 2-Years Postoperatively
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Parameters Chinese, Malay, Indian, ANOVA Chinese vs Malay vs Chinese
n =388 n=47 n=73 (P Value) Malay Indian vs Indian
(SD) (SD) (SD) (P Value) (P Value) (P Value)
SF-36 PCS
Preoperation 31.7 (6.6) 28.9 (6.1) 29.8 (7.1) 0.004" 0.017 1.000 0.078
1-year postoperation 49.8 (6.5) 50.4 (5.4) 46.9 (8.2) 0.001" 1.000 0.013" 0.002"
Change at 1-year 18.1(7.9) 21.6 (8.2) 17.0 (9.5) 0.010" 0.021" 0.010 0.893
2-years postoperation 49.5 (6.6) 48.8 (8.2) 47.0 (7.1) 0.016 1.000 0.517 0.013"
Change at 2-years 17.8 (8.3) 19.9 (9.8) 17.2 (8.1) 0.202 0.326 0.258 1.000
SF-36 MCS
Preoperation 51.2(7.4) 50.3 (10.6) 52.4(9.1) 0.339 1.000 0.497 0.693
1-year postoperation 56.0 (5.2) 57.0 (4.2) 56.0 (5.2) 0.435 0.603 0.867 1.000
Change at 1-year 49(8.1) 6.7 (10) 3.6 (8.7) 0.145 0.453 0.149 0.760
2-years postoperation 57.1 (3.9) 57.1 (6.1) 57.0 (5.9) 0.985 1.000 1.000 1.000
Change at 2-years 5.9(7.7) 6.8 (11.7) 4.6(9.3) 0.328 1.000 0.488 0.651
KSS knee
Preoperation 38.4 (14.6) 33.6 (12.1) 37.2(11.9) 0.089 0.091 0.541 1.000
1-year postoperation 93.3 (8.9) 94.0 (8.3) 90.3 (9.4) 0.028" 1.000 0.099 0.033"
Change at 1-year 54.9 (16.5) 60.4 (14.3) 53.1(18.9) 0.053 0.097 0.056 1.000
2-years postoperation 93.9 (9.1) 93.8 (10.0) 90.9 (12.3) 0.044" 1.000 0.324 0.038"
Change at 2-years 55.5(16.5) 60.2 (15.9) 53.6 (19.5) 0.111 0.225 0.118 1.000
KSS function
Preoperation 50.0 (17.0) 44.5(18.5) 49.5 (19.0) 0.130 0.131 0.366 1.000
1-year postoperation 717.5 (16.0) 79.6 (15.4) 70.4 (19.8) 0.002" 1.000 0.009" 0.002"
Change at 1-year 27.6 (19.7) 35.1(23.3) 20.9 (19.9) 0.001" 0.048" 0.001" 0.027"
2-years postoperation 80.1 (17.5) 80.0 (15.5) 75.7 (14.8) 0.120 1.000 0.525 0.123
Change at 2-years 30.2 (19.4) 35.5.(24.1) 26.2 (20.0) 0.043" 0.254 0.037 0.336
WOMAC
Preoperation 62.5(13.5) 60.1 (11.7) 59.8 (15.0) 0.193 0.764 1.000 0.764
1-year postoperation 89.5 (7.2) 90.3 (7.7) 86.8 (9.4) 0.012" 1.000 0.043" 0.017°
Change at 1-year 27.0 (13.5) 30.2 (13.5) 27.0 (15.8) 0.322 0.408 0.654 1.000
2-years postoperation 91.4(6.9) 92.0 (5.2) 89.6 (7.6) 0.077 1.000 0.166 0.110
Change at 2-years 28.9 (13.7) 31.9 (12.5) 29.7 (14.8) 0.365 0.491 1.000 1.000

ANOVA: Analysis of variance; KSS function: Knee Society Score of knee function; KSS knee: Knee Society Score of knee symptoms; SD: Standard

deviation; SF-36 MCS: Short Form-36 Health Survey of Mental Component Score; SF-36 PCS: Short Form-36 Health Survey of Physical Component
Score; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

“Statistically significant.

KSS Function Score

Preoperatively, there was no significant difference in
scores recorded in Chinese, Malays, and Indians. At 1-year
postoperatively, all ethnic groups improved, but the Malays
improved the most and the Indians improved the least.
Statistical significance was seen with Malays scoring more
than Indians (P = 0.009) and Chinese scoring more than
Indians (P = 0.002). At 2-years postoperatively, while the
Malays did not record any further improvement in scores,
the Indians improved further over the year and the final
postoperative scores at 2-years showed no significant
differences between the 3 ethnic groups.
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WOMAC

Preoperatively, there was no significant difference in
scores recorded in Chinese, Malays, and Indians. At 1-year
postoperatively, all ethnic groups improved, but the Indians
again failed to improve as much. Differences of statistical
significance was seen with Malays scoring more than Indians
(P =0.043) and Chinese scoring more than Indians (P =
0.017). At 2-years postoperatively, the Indians improved
further over the year and the final postoperative scores at
2-years showed no significant differences between the 3
ethnic groups.
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Discussion

Preoperative and postoperative outcomes of OA knee may
vary among patients from the 3 ethnic groups in Singapore.

Malaysundergoing TK Awere onaverage 5 years younger
than Chinese and Indians. They generally had the poorest
preoperative scores (although only statistically significant
for SF-36 PCS versus Chinese). They also improved the
most and all their postoperative scores matched those of
the Chinese at both 1- and 2-years. Poorer initial scores
may partly relate to physical characteristics and social/
occupational practices. Obesity was common amongst
Malays and is known to aggravate knee OA symptoms
especially with frequent kneeling.'>'® Amongst Malays,
kneeling is commonly practiced during Muslim prayers.
Malays in Singapore are also more likely to undertake
moderate-to-high intensity occupations in Singapore!”!
and such occupations are known aggravators of knee OA
symptoms.'’ However, we are unable to confirm the above
factors, as data on occupational and religious practices was
not collected.

Indians improved less in the first year, and had lower
postoperative scores (SF36 PCS, KSS Function and
WOMAC) compared to both Malays and Chinese.
However, they continued to improve and at 2-years,
reduced this difference.

In a similar Singaporean study,”® Chinese had better
preoperative scores for KSS Knee, KSS Function and
SF36. Malays showed the most improvement at 2-years
for all outcome scores and showed no difference in scores
from Chinese at 2-years except for SF36 Physical Function
and KSS Function. Indians scored the worst at 2-years for
all outcomes and this was statistically significant when
compared to Chinese but not Malays.

The findings of our study and those of Siow et al* indicate
that Malays present with the worst preoperative scores but
show the most improvement after TKA, such that their
postoperative scores are comparable to Chinese patients.
Although Siow et al*® found that Indians do not show as
much improvement in outcome scores after TK A as Chinese
and Malays (and end up with the worst outcome scores), we
found that while this is the case for 1-year postoperatively,
Indians continue to improve and eventually “catch up” with
Chinese and Malays at 2-years.

The strength of our study lies in the relatively large
sample size with similar ethnic composition to the Singapore
population.'! In addition, our patients’ preoperative scores
were taken from a prospectively-kept functional scoring
database maintained by research nurses blinded to our study.
To our knowledge, this is one of the first and largest studies
to examine the evolution of preoperative and postoperative
outcomes (at both 1- and 2-years) amongst Asian patients
with knee OA undergoing TKA.

There are, however, several limitations in our study.
Firstly, the sourcing of patients from a single tertiary
referral centre might be a potential source of selection bias,
as the study sample may not match the national population
demographics in all respects.

Secondly, we had to exclude 229 out of 737 patients, due
to incomplete data sets. Although the ethnic distribution
of the exclusions (79% Chinese, 8.7% Malays and 12.3%
Indians) was similar to the analysed population, the large
dropout may have influenced study findings.

Thirdly, the SF-36 scoring systems were not available
in the Malay and Tamil languages. Using them to assess
functional scores in Malay and Indian patients with poor
command of the English language might introduce some
observational bias. However, we reduced this risk by
engaging our hospital’s translator services.

Lastly, as this was a retrospective study, our results
cannot be used to establish causality between ethnicity and
our dependent variables. Differences in TKA outcomes
are multifactorial, and socioeconomic factors should also
be assessed to explain differences between the ethnic
groups. However, socioeconomic data was not part of
the registry data collection. As a result, we were unable
to assess the influence of socioeconomic factors on our
results. Nonetheless, the findings of our study indicate
that differences in preoperative function and postoperative
outcomes after TKA exist among the ethnic groups in
Singapore. Further research should therefore be carried
out to determine if indeed socioeconomic and occupational
factors account for these differences.

Conclusion

In conclusion, TKA results in significant improvements
in postoperative functional outcomes in patients from
the 3 major ethnic groups in Singapore. The following
patterns were observed: Malays appear to present with
worse preoperative scores and undergo surgery ata younger
age, compared to Chinese and Indians. However, at 1-year
postoperatively, Malays improve the most while Indians
improve the least. Indians improve further over the second
year to eventually match the Malays and Chinese. Further
research is needed to determine the underlying reasons for
these interethnic differences.
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