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Message from the President

T

his is the ninth year of the publication of the Journal. We are glad
that during the years we have produced consistently highly readable material and excellent updated medical information for your

reference. With the New Year, our Editorial Board is joined by Professor
Wong Chi Sang, Martin (

), MD, FHKAM (Family Medicine) of

the Chinese University and Professor Hung Fan Ngai, Ivan (

),

MD, FRCP, Specialist in Infectious Disease and Professor of Microbiology and Medicine of the University of Hong Kong. We welcome and
thank them and we look forward to a great year ahead.
Professor Kung Wai Chee, Annie (

) will be leaving the

Executive Committee at the end of this term. I would like to thank her
for her great contribution to the Society in the last few years.

Dr Lam Tat Chung, Paul
(
)
FRCP, FRCPsych, FHKAM (Medicine),
FHKAM (Psychiatry)
Specialist in Psychiatry (Private Practice)
Hon. Clinical Assistant Professor,
The University of Hong Kong

Pictorial Medical History (15)
Dr Lam Tat Chung, Paul
(
)
FRCP, FRCPsych, FHKAM (Medicine), FHKAM (Psychiatry)
Specialist in Psychiatry (Private Practice)
Honorary Clinical Assistant Professor,
The University of Hong Kong

As patients came for treatment at
the Asclepieion at Epidaurus, they
took their offerings to the temple of
Asclepius. In this bas-relief, Asclepius can be seen seated on the left.
The head of the bull is in the middle,
and the five figures on the right are
the patient and relatives.

The full article can be seen at:
http://www.hkma.org/english/cme/onlinecme/cme201302main.htm
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for Colorectal Cancer Screening
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)

Professor Wong Chi Sang, Martin
(
)
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Introduction

W

orldwide, colorectal cancer
(CRC) is the third most common cancer in males and
the second most common cancer in
females, with an estimated 1.4 million
cases and 693,900 deaths reported in
2012.1 In Hong Kong, the crude incidence
rate of CRC in both sexes (66.3 per
100,000) exceeded that of lung cancer
for the first time in 2013, and was the
second leading cause of cancer death in
that year.2 Colonoscopy, the gold-standard
diagnostic tool for CRC, is also a common screening tool.3 Owing to its ability
to remove polyps, it has been found
to be an effective strategy in reducing
CRC mortality.4 International guidelines
recommend that prevention of CRC by
detection and removal of colorectal polyps be the primary goal of screening.5
Effective strategies to perform postpolypectomy surveillance by colonoscopy
should be based on the best evidence in
order to control CRC in the most optimal
and efficient manner. Although overly
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frequent colonoscopy surveillance will
increase unnecessary complications,
costs and use of colonoscopy resources,
underperformance of colonoscopy surveillance could result in missed diagnoses, especially in patients at high risks
for CRC. From 2000 to 2002, surveillance
colonoscopy for previous cancer or polyps
in the United States accounted for 21.9%
of all colonoscopies performed in patients
aged 50 and older.6 This review aims to
summarize the latest post-polypectomy
colonoscopy surveillance (PCS) guidelines formulated by various authorities for
conventional adenomas and serrated adenomas, and examine the adherence of
these PCS guidelines in clinical practice.
The following basic principles have
been highlighted by most guidelines:
(1) the primary aims of PCS are to detect
early cancers in those at increased risk
or to remove high-risk adenomas at a
minimum frequency; (2) the risk stratification strategy in PCS can only be
applied after complete removal of all the
index adenomas (adenomas detected
during baseline colonoscopy) by high
quality colonoscopies; (3) the indication and interval for surveillance are
determined primarily by characteristics
of the adenoma at index colonoscopy
(size, number, histology findings, etc),
and modified by taking patients’ age,

co-morbidities and wishes into consideration; (4) a reassessment should be
performed after follow-up examination to
determine the subsequent surveillance
interval; (5) colonoscopy is a costly, invasive and precious resource, especially
in countries with a limited capacity for
colonoscopy. Most importantly, the PCS
guidelines reviewed in this article are for
asymptomatic adults; diagnostic colonoscopy for symptomatic patients should
be arranged based on the professional
judgement of the gastroenterologist and
the patient’s medical condition.
In most guidelines, there are three
types of index adenomas, classified
according to their risks and histological
background: High-risk adenomas, lowrisk adenomas and serrated adenomas/
polyps. There are also some exceptions;
for instance, the Japanese PCS guideline7
has no specific stratification and recommends that PCS be performed within
3 years for all index adenomas ≥6 mm,
because patients with an adenoma
≥6 mm or intra-mucosal cancer at baseline
colonoscopy have a high risk of advanced
neoplasia in subsequent colonoscopies.8

Guidelines for PCS in
high-risk adenomas
There are two PCS frameworks for highrisk adenomas with varied definitions
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and recommendations for surveillance
intervals (Table 1). A 1-year surveillance
interval is recommended for patients
in the “extremely high-risk group” as
per the US guideline, ie, for those with
over 10 index adenomas.9 The UK and
EU guidelines10 recommend a 1-year
surveillance interval for high-risk patients,
i.e. patients with ≥5 small adenomas or
≥3 adenomas with at least 1 adenoma
≥2 cm. Martinez et al.11 performed a
pooled analysis of four prospective
studies of 1-year follow-up colonoscopy
based on the criteria of the US versus
the UK guidelines. Surveillance colonoscopy 1 year after the first examination
for the high-risk group based on the UK
criteria (12.1% of all patients) resulted
in a higher detection rate of advanced
neoplasia without resulting in a substantial increase in the overall rate of
surveillance colonoscopies compared
with the US guidelines (only an additional
3% of colonoscopies per patient every
5 years).
Incomplete
endoscopic
polypectomy is not uncommon in clinical practice due to unsatisfactory bowel preparation and the histopathological features
of index adenomas. For large or sessile
adenomas that are incompletely excised,
or excised in a piecemeal manner, an
even shorter surveillance interval of 2–
6 months is recommended.12,13 However,
these recommendations on surveillance
colonoscopies are not for subjects in the
high-risk group. Hence the guidelines
highlighted the importance of endoscopists providing appropriate post-polypectomy surveillance advice.9

PCS guidelines for
low-risk adenomas
Unlike high-risk adenoma, the definitions of low-risk index adenoma are quite
similar among most PCS guidelines
(Table 2). These refer to 1–2 tubular
adenomas <10 mm without villous histology or high-grade dysplasia. One metaanalysis demonstrated that patients in
the low-risk group had a higher risk of
JAN 2017

Table 1. PCS guidelines for high-risk adenoma

US

Clinical Findings

Guidelines (year)

High-risk group

3 years
NCCN (2016)12, Updated APCS
(2015)14, Australian guideline (2013)13,
Dutch guideline (2013)15, Updated
USMSTF (2012)16, Canadian guideline
(2013)17, Korean guideline (2012)18

3–10 adenomas, any adenoma
≥1 cm/any adenoma with villous
features or high-grade dysplasia
Polyposis
>10 adenomas
UK

High-risk group
≥5 small adenomas or ≥3 adenomas
with at least 1 adenoma ≥2 cm
Intermediate risk group

Surveillance
Interval

Updated APCS (2015)14,
Updated USMSTF (2012)16,
Canadian guideline (2013)17

<1 year

Updated BSG/ACPGBI (2010)10, EU
guideline (2012)19

<1 year

EU guideline (2012)19

<3 years

3–4 small adenomas, at least
one adenoma 10–19 mm or any
adenoma with villous features or
high-grade dysplasia
APCS, Asia-Pacific Colorectal Screening; BSG/ACPGBI, British Society of Gastroenterology/Association of Coloproctologists of Great
Britain and Ireland; EU: European Union; NCCN, National Comprehensive Cancer Network colorectal cancer screening; PCS, postpolypectomy colonoscopy surveillance; USMSTF, US Multi-Society Task Force on Colorectal Cancer

Table 2. PCS guidelines for low-risk adenomas
Guideline (year)

Surveillance Interval

ESGE (2013) , Dutch guideline (2013) ,
EU guideline (2012)19

After 10 years or routine screening

NCCN (2016)12, Updated APCS (2015)14,
Update USMSTF (2012)16

5–10 years

9

15

Updated BSG/ACPGBI (2010)10

5 years

Korean PCS (2012)18

5 years*

Japanese guideline (2015)7

<3 years

*After a high-quality index colonoscopy is administered by a qualified endoscopist
APCS, Asia-Pacific Colorectal Screening; BSG/ACPGBI, British Society of Gastroenterology/Association of Coloproctologists of Great
Britain and Ireland; ESGE, European Society of Gastrointestinal Endoscopy guideline; EU, European; NCCN, National Comprehensive
Cancer Network colorectal cancer screening; PCS, post-polypectomy colonoscopy surveillance; USMSTF, US Multi-Society Task Force
on Colorectal Cancer

metachronous advanced neoplasia than
patients without adenomas at baseline, corresponding to a relative risk of
1.8 (95% confidence interval [CI] 1.3–2.6),
although the absolute risk was low in
both groups (3.6% vs 1.6%, respectively).20 The baseline prevalence level of
advanced neoplasia in screening subjects was 5.1% in Hong Kong.21 Hence,
the recommendation for colonoscopy
surveillance for the low-risk group is
similar to that for the general population.9,19 As surveillance colonoscopies in
low-risk individuals occupy the main PCS
burden, it is important to clarify and align
the PCS guideline for low-risk patients.
For example, in a recent Hong Kong

CRC screening programme, 31% of
eligible Chinese participants aged 50–70
years (n=5,220) had low-risk adenomas.21

Guidelines for PCS in
serrated polyps
Through the serrated pathway, about
15% of CRCs arise from serrated
polyps,22 which can be classified into
the following subgroups: hyperplastic
polyps (HP), sessile serrated adenomas/
polyps (SSA/P) and traditional serrated
adenomas (TSA). Owing to the paucity
of observational studies after endoscopic
resection of serrated lesions, only a few
consensus guidelines9,13,16 referred to
serrated lesions, of which the latest
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review and expert recommendation from
2012 is one of the most important (Table
3).23 Apart from the size and number
of the lesions, the location of serrated
polyps is also a determinant of surveillance interval because detection of
serrated lesions at a proximal site is
associated with synchronous advanced
neoplasia.24 Rex et al. stressed that
PCS recommendations for patients with
serrated lesions are subject to modifications based on physician judgment.23
For example, the surveillance for SSA/P
was similar to that for high-risk groups.9
The guideline for PCS with serrated
lesions will be based on higher quality
data once available.25

Adherence to PCS
guidelines
Although inconsistent recommendations
from different guidelines may confuse
clinicians, under- surveillance is undoubtedly a significant contributor to metachronous CRC, while overuse of surveillance colonoscopy will expose patients
to avoidable risks and stress without any
potential benefit.26
Adherence to surveillance includes
both physician and patient compliance.
Data
about
physician
compliance
with surveillance recommendations are
controversial. Substantial overutilization
of surveillance colonoscopy has been
observed particularly among low-risk

individuals, whilst underutilization among
individuals with advanced index findings
has also been observed.27,28 Moreover,
adherence to PCS guidelines varies substantially among physicians; surveillance
intervals have been reported to be either
too long or too short.25,29
Data on patient compliance are
comparatively limited considering the
large volume of PCS. However, an
average inappropriate surveillance rate
of 37% was reported in an organized
CRC screening program in Italy, while
the inappropriate surveillance rate was
as high as 67% in patients with low-risk
adenomas.30 Theoretically, a uniform PCS
guideline should be issued by an organized screening program to prevent interphysician variation and improve overall
surveillance adherence.31 Given the high
impact of PCS, research on adherence
with guidelines from the perspectives of
both physicians and patients is warranted.

Conclusion
All PCS guidelines recognize the importance of high-quality baseline colonoscopy and complete removal of all
index adenomas before providing surveillance recommendations. Risk stratification strategy based on clinicopathologic profiles was widely applied to guide
surveillance intervals. After more CRC
screenings are applied in organized programs, screening programmes should

Table 3. Consensus opinion on PCS in serrated lesions23
Histology

Size (mm)

Number

Location

Surveillance Interval

SSA/P with dysplasia

Any

Any

SSA/P

≥10

≥3

Any

1–3 years

SSA/P or TSA

<10

≥2

Any

3 years

SSA/P or TSA

≥10

1

Any

3 years

SSA/P or TSA

<10

<3

Any

5 years

HP

>5

≥1

Proximal to sigmoid

5 years

HP

Any

≥4

Proximal to sigmoid

5 years

HP

≤5

≤3

Proximal to sigmoid

10 years

HP

<10

Any*

Rectosigmoid

10 years†

1–3 years

HP, hyperplastic polyp; PCS, post-polypectomy colonoscopy surveillance; SSA/P, sessile serrated adenoma/polyp;
TSA, traditional serrated adenoma.
*Patients with >20 HPs should be recognized as serrated polyposis with shorter interval
† If multiple HPs 6–9 mm in size in the rectosigmoid, should be followed in 5 years
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have a clear surveillance policy with a
different level of priority for different risk
groups based on resource availability.19
Thus, in this post-screening era,
evidence-based research on PCS and
studies on adherence to PCS guidelines
will be warranted to promote evidencebased practice.
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Early Diagnosis of Pancreatic Cancer
such as pancreatic intraepithelial neoplasia (PanIN) lesions. It may take up to 11
years for a PanIN lesion to develop into
PC. However, once PC is formed, it only
takes around 1 year for stage T1 PC to
progress to stage T3 or T4.4 Therefore,
early diagnosis is essential for improving
overall survival once PC has developed.

Dr Lee Yuk Tong
(
)
MBChB, MD (CUHK), FRCP (Edinburgh, London),
FHKCP, FHKAM (Medicine)
Specialist in Gastroenterology and Hepatology

Introduction

P

ancreatic cancer (PC) is a deadly
disease and the incidence is
growing worldwide. In the United
States, it was estimated that more than
53,000 people will be diagnosed with PC
and about 43,000 people will die from
it in 2017.1 According to the Hong Kong
cancer registry, there were 655 new
cases in 2014 and the crude incidence rate
was 9 per 100,000 persons; PC was the
sixth major cause of cancer death (N=576,
crude mortality rate of 8 per 100,000 persons).2
Patients with PC have a very low
5-year survival rate (up to 6%) due to late
diagnosis.3 Upon diagnosis, only approximately 20% of patients are eligible for
initial resection. After potential curative
resection, the 5-year survival rate has
been reported to range from 6.8% to
32%.3 Tumour size is the most important
independent prognostic factor for survival
after surgery.
Pathological studies have shown
that PC develops from precursor lesions
JAN 2017

Risk factors for
pancreatic cancer
Risk factors for PC are described in
Table 1. Male gender, increasing age
(>55 years old), smoking, consumption
of a high calorie and high fat diet, and
obesity all increase the risk of PC. Large
epidemiology studies have demonstrated
that increased waist circumference,
waist/hip ratio and increased body mass
index (BMI) are also associated with an
increased risk of PC.5,6
A positive family history of PC, especially with age of onset earlier than 60
years, significantly increases the risk. For
example, a person with two first-degree
relatives who had PC would have a 5–10
fold increased risk of developing PC compared with the normal population. Furthermore, the risk increases by more than

10 fold for those with three first-degree
or second-degree relatives with PC.7
Patients with certain underlying
genetic diseases such as Lynch syndrome, Von Hippel-Lindau syndrome,
familial adenomatous polyposis, PeutzJeghers syndrome, and BRCA1 and
BRCA2 mutations have a higher risk of
PC. Patients with underlying chronic pancreatitis, pancreatic cystic lesions (estimated life time risk of more than 22 fold
that of the general population) and diabetes also have a significantly increased risk
of PC. Studies have shown that patients
who have recent onset diabetes carry a
higher risk of PC than patients with longstanding diabetes.8,9
Symptoms of PC include epigastric
pain that may radiate to the back, weight
loss, obstructive jaundice, and symptoms
related to distant metastases. However,
early PC has minimal or no symptoms.
Diagnosis is usually due to incidental
radiological findings, obstruction of the
distal bile duct causing jaundice, or the
pancreatic duct resulting in pancreatitis,
or during regular screening of high risk
individuals.

Table 1. Categories of PC risk factors7
Low risk (<5 fold increase)
• Male, black, obesity, smoking, diabetes, Helicobacter pylori infection,
• History of any cancer in a first-degree relative
• Hereditary non-polyposis colorectal cancer
• Familial adenomatous polyposis
• History of PC in one first-degree relative
• BRCA1 mutation carrier
Moderate risk (5-10 fold increase)
• History of PC in two first-degree relatives
• Cystic fibrosis
• Chronic pancreatitis
• BRCA2 mutation carrier
High risk (>10 fold increase)
•	Familial atypical multiple mole melanoma (FAMMM) kindreds with p16 germline mutation and at
least one case of PC in a first- or second-degree relative
• Peutz-Jeghers syndrome
• Hereditary pancreatitis
• ≥3 first-, second- or third-degree relatives with PC
• Possibly: BRCA1 mutation carrier with at least one case of PC in a first- or second-degree relative
PC, pancreatic cancer
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Biomarkers
A blood test for cancer antigen (CA)
19-9 is commonly used to detect PC. It
is the only biomarker currently recommended by the National Comprehensive
Cancer Network (NCCN) for clinical use.
It is useful for pre-operative and postoperative assessment of PC. However,
CA 19-9 is also markedly elevated in
benign biliary stricture, extra-pancreatic
malignancies that cause biliary stricture,
cholangitis, and pancreatitis. Other malignant diseases of the thyroid, colon, and
duodenum can also raise CA 19-9 levels
(>37 U/mL).
CA 19-9 was used to screen asymptomatic patients for PC in two studies of
more than 80,000 patients. The positive
predictive values were only 0.4–0.6%.10,11
In a recent meta-analysis, the mean sensitivity of CA 19-9 in detecting PC was
78.2% and the mean specificity was
82.8%.12
Carcinoembryonic antigen (CEA)
is also commonly used for screening
of colorectal cancer and PC. A metaanalysis showed that the mean sensitivity
of CEA in detecting PC was 44.2% and
the specificity was 87.5%.12 CA 125 levels
are also elevated in some PC patients. The
combined use of CA 125 and CA 19-9 in
screening may be beneficial for patients
who are nonsecretors of CA 19-9.13

Imaging studies
Imaging studies can be divided into
non-invasive and invasive methods. Noninvasive methods include ultrasound
(US), computed tomography (CT) scan,
magnetic resonance imaging (MRI)
and positron emission tomography
(PET) scan. Invasive methods include
endoscopic retrograde cholangiopancreatography (ERCP) with brush cytology,
direct pancreatoscopy plus biopsy, and
endoscopic US (EUS) plus fine needle
biopsy.
US is a simple and readily available
test that can be performed in the office.
However, the accuracy of US in detecting
PC is only 50-70%. It is not sensitive nor
7 | Journal of The Society of Physicians of Hong Kong

accurate in detecting small lesions, particularly in the tail region, due to air interference in the stomach.
CT scan is more sensitive and accurate for detecting PC. Features of pancreatic ductal interruption, up-stream ductal
dilatation, and mass with hypoattenuation
in a CT scan with contrast is suggestive of
malignancy. The overall accuracy of multidetector CT is around 90%. However, for
small lesions that are less than 1 cm, the
sensitivity of CT can drop to below 80%.
Due to exposure to radiation, CT scan is
not suitable for repeat examinations. Also,
a CT scan is unable to differentiate PC
from mass-forming inflammatory lesions.
MRI has a high sensitivity and accuracy in detecting PC, comparable with CT
scan. As there is no radiation exposure,
MRI is a suitable test for repeat examinations. However, it is not suitable for
patients with metallic implants or for
those suffering from claustrophobia. MRI
is also unable to differentiate inflammatory from malignant lesions.
PET scan has a high sensitivity and
specificity in detecting PC. In a metaanalysis of 16 studies, the pooled sensitivity and specificity were 91% and
88%, compared with 85% and 91% for
diffusion-weighted MRI.14 It is good at differentiating benign (such as mass-forming chronic pancreatitis) from malignant
lesions. The pooled sensitivity and specificity of PET in differentiating between
PC and chronic pancreatitis was 90% and
84% in a meta-analysis of 35 studies.15
However, the high radiation dose makes
it an unsuitable method for screening.
Also, in the event of a positive PET finding, a tissue sample is still required to differentiate an inflammatory lesion from a
malignant process in suspicious cases.

Endoscopic diagnosis
ERCP is a traditional method for diagnosing pancreatic cancer. It can reveal
pancreatic ductal stricture or biliary
obstruction. Brush cytology and direct
biopsy of the stricture can also be done
via ERCP. The recently developed per-

oral video cholangiopancreatoscopy with
narrow band imaging can provide direct
visual diagnosis of the ductal lesion and
can be used to obtain a tissue biopsy. The
overall sensitivity and specificity are 85%
and 84%, respectively.16 However, due to
its radiation exposure, invasiveness, and
associated complications that may lead to
severe morbidity and mortality, it should
be reserved for therapeutic treatment
such as stenting to relieve obstructive
jaundice, rather than as a primary diagnostic method.
EUS is an endoscopic investigation that has a high diagnostic value in
detecting PC. EUS-guided fine needle
aspiration (FNA) can provide tissue
diagnosis to differentiate benign from
malignant lesions. The accuracy of
EUS-FNA in detecting PC ranges from
80-100%, irrespective of the tumour
size or tumour location.17-18 There is no
radiation exposure related to EUS and the
complication rate is low, making EUS a
suitable method for screening. However,
the high cost and requirement of expertise limits its use to specialized centres.

Who and when to screen
There is no role for screening the general
population for PC due to its low prevalence. Regular screening of high risk
individuals (HRI) who have at least a >5
fold increased risk for PC (Table 1) seems
to be the most viable option.
For HRI with a history of familial
pancreatic cancer (FPC), the International
Cancer of the Pancreas Screening Consortium (CAPS) recommends yearly MRI
plus magnetic resonance cholangiopancreatography and EUS imaging screening
to detect relevant pancreatic lesions, such
as hypoechoic nodules, cystic lesions,
ductal abnormalities and PanIN 3 lesions.
In previous studies, a high prevalence
(33–53%) of cystic lesions was detected
in HRI.19-22 Once a suspicious lesion is
identified, EUS-FNA can be performed
to obtain a tissue-based diagnosis before
considering surgery.23 The appropriate
age to start screening is not well defined.
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Most published programmes start
screening at the age of 40–45 years old or
10 years below the youngest age of onset
in the family. However, a recent study
showed that screening can be started
at the age of 50, with MRI-based yearly
screening supplemented by EUS at baseline and every 3rd year, or when changes
in MRI results occur. This approach was
found to be efficient and cost-effective.22
Since PC can be diabetogenic,
screening of patients with early onset of
diabetes may uncover underlying PC.24
A recent prospective study used CA
19-9 and US for PC screening in patients
with newly-onset type 2 diabetes. In 115
patients, 3 PC cases were detected. The
value of the standardized incidence ratio
was 198.6 (95% CI, 6.25–46.9).25 However, the sensitivity and specificity were
0% and 90.4% for CA 19-9 and 66.7%
and 100% for US, respectively; therefore neither were reliable for screening.
Further studies of using other screening
methods such as MRI or EUS to detect
underlying pancreatic lesions are needed.
Patients with pancreatic cystic
lesions should also be evaluated by MRI
or EUS regularly to screen for the development of PC.26
Lastly, patients with epigastric

discomfort or symptoms suggestive of
underlying PC, particularly in HRI, should
be evaluated using a test with a high diagnostic accuracy and high negative predictive value to exclude the presence of PC.
A study using EUS to evaluate dyspeptic
patients revealed pancreatic lesions that
were not detected by US.27 Also, studies
have shown that in patients with negative
CT or PET scan results, PC can still be discovered by EUS, making it an ideal test
for PC diagnosis.17,29

Conclusion
PC is difficult to diagnose in the early
stages. Screening of HRI with appropriate tests such as MRI or EUS may
detect early lesions that can be surgically
removed to improve patient survival.
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C

onstipation is common in our
daily clinical practice. Many older
persons are taking laxatives
chronically. Assessment of constipation
requires an appreciation of the interplay
among different disease processes, iatrogenesis and environmental factors.
Our colon receives around 1–1.5 L
of fluid, salt, fibre and other residues
each day. Approximately 90% of water
and salt is reabsorbed and 100 g of stool,
which consists of 70 mL of water and
30 g of solid material, is produced. The
degree of desiccation of bowel content
is related to the transit time along the
colon. Colonic transit does not appear to
change with ageing.

Definition of constipation
Different people define constipation differently. 99% of the population has between
3 bowel movements per day and 3 bowel
movements per week.1 Many older
9 | Journal of The Society of Physicians of Hong Kong

persons insist on a daily bowel movement
for them to be healthy, stressing on the
traditional Chinese concept that toxins
inside the body are required to be cleared.
Such belief will result in the overuse of
laxatives.
According to the American Gastroenterological Association (AGA) Medical Position statement2, the symptoms
of constipation from patients’ perspectives (in decreasing order of importance)
include straining, stool that is excessively
hard, unproductive urge, infrequency and
feeling of incomplete evacuation.
The Rome III diagnostic criteria3—
which describe a group of functional
bowel
disorders—define
functional
constipation as persistently difficult,
infrequent or seemingly incomplete
defaecation, and help give a better idea
of what constipation is, at least for epidemiological purposes (Table 1). Likewise,
clinicians can explain to patients that a
healthy bowel does not depend solely
on the frequency of bowel movements.
A change in bowel habits appears to be
more important in the clinical setting than
the number of daily bowel movements.

Epidemiology of
constipation in older
persons
The prevalence of constipation in the general population worldwide ranges from

0.7%–79%.4 Studies on whether the
prevalence of constipation increases with
age have yielded markedly inconsistent
results. However, it is generally believed
that physician visits for constipation are
significantly more common among
elderly people5 and laxatives are used
more commonly by elderly women.6
In Hong Kong, the prevalence of
constipation as defined by the Rome III
criteria7 was reported to be 14.3%, with
a female to male ratio of 1.3. The prevalence did not differ between younger and
older age groups. However, a 2003/2004
Hong Kong population survey on various
heath conditions found an increased
prevalence of acute constipation in older
age groups (14.1% in those aged 65–
74 years and 22.8% in those aged
75 years and older) than in younger age
groups (8.8–11.5%).8

Pathophysiology of
constipation
Traditional classification of functional
constipation into slow transit, dyssynergic and normal transit types has
been suggested to be a gross oversimplification as there is significant
overlap in symptomatology and pathophysiological characteristics.
In older persons, a meticulous
look for secondary causes of constipation is of high clinical importance and

Table 1. Rome III criteria* for functional constipation3
Must include 2 or more of the following:
• Straining during at least 25% of defaecations
• Lumpy or hard stools in at least 25% of defaecations
• Sensation of incomplete evacuation for at least 25% of defaecations
• Sensation of anorectal obstruction/blockage for at least 25% of defaecations
•	Manual manoeuvres to facilitate at least 25% of defaecations (eg, digital evacuation,
support of the pelvic floor)
• Fewer than 3 defaecations per week
Loose stools are not present without the use of laxatives
Insufficient criteria for irritable bowel syndrome (IBS)
* Criteria fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis
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Table 2. Common medical conditions associated with constipation9
Mechanical obstruction

Metabolic conditions

Drugs

•	
Colorectal cancer
•	
External compression from
malignant lesions
•	
Strictures
•	
Large rectocele
•	
Megacolon
•	
Post-surgical abnormality

•	Diabetes mellitus
•	Hypothyroidism
•	Hypercalcaemia
•	Hypocalcaemia
•	Hypokalaemia
•	Hypomagnesaemia
•	Uraemia
•	Heavy-metal poisoning

•	Opiates
•	Anticholinergic agents
•	Calcium channel blockers
•	Tricyclic antidepressants
•	Antipsychotics
•	Calcium supplements
•	Iron supplements
•	Calcium containing antacids
•	Antidiarrheal agents

Painful anal conditions
•	
Anal fissure
•	
Prolapsed piles
•	
Perianal abscess
Connective tissue disorder
•	
Scleroderma
•	
Amyloidosis

Neurological conditions
•	Parkinson’s disease
•	Spinal cord injury or tumour
•	Cerebrovascular disease
•	Multiple sclerosis
•	Autonomic neuropathy

relevance. Many medical conditions and
medications
are
associated
with
constipation (Table 2).9 These conditions
are often more prevalent in the elderly
population. On the other hand, the cause
of constipation in an elderly person is
usually multi-factorial, with interplay
among various disease processes and
iatrogenesis.
The possibility of drug induced
bowel disorder should always be considered. Drug-related constipation is
extremely common. Moreover, a drug
that causes constipation in one person
can cause diarrhoea in another. Clinicians
often need to have a high index of suspicion in order to make a correct and timely
diagnosis of iatrogenesis.

Clinical assessment of
constipation
The first question to be answered during clinical assessment is whether the
patient is truly constipated or not. A
stool diary, paying attention to the frequency of bowel movements and stool
form, is preferable; if necessary, the
Rome criteria can be used to guide the
assessment. For functionally constipated
individuals, stool consistency, which can
be assessed and graded by the Bristol
stool form scale (Table 3)10, correlates
with colonic transit. Sensation of incomplete evacuation and anorectal blockage
JAN 2017

Table 3. Bristol stool form scale10
Type 1:	Separate hard lumps, like nuts.
Type 2:	Sausage-shaped but lumpy.
Type 3:	Like a sausage or snake but with
cracks on its surface.
Type 4:	Like a sausage or snake, smooth and
soft.
Type 5:	Soft blobs with clear-cut edges.
Type 6:	Fluffy pieces with ragged edges, a
mushy stool.
Type 7:	Watery, no solid pieces.

Miscellaneous

Table 4. Indications for gastroenterology referral of constipated
individuals11

•	Depression
•	Cognitive impairment
•	Immobility

Recent onset of constipation
associated with

together with the need to use manual
manoeuvres to facilitate defaecation
may suggest dyssynergic defaecation.
Abdominal pain relieved by bowel motion
is a key diagnostic criterion of IBS. Dietary
and lifestyle factors should be assessed.
Since diseases as well as iatrogenesis
are more prevalent in the elderly population, the differential diagnosis listed in
Table 2 should be consulted alongside
the signs and symptoms of the patient’s
condition. Clinicians should be able to
identify ‘red flag’ signs and symptoms
without overlooking sinister underlying
causes for the constipation. Recommendations on gastroenterologist referral
(Table 4)11 for patients with alarming clinical features are available for reference.
Medication history, in particular laxative usage, should be reviewed. Rectal
examination should be focused on detecting perineal and perianal pathology and
assessing sphincter tone and the presence of faecal impaction. Proctoscopic
examination revealing blood descending
from above the anal canal is an important
sign for locating pathology proximal to
the anal canal, instead of attributing rectal bleeding to haemorrhoids. Laboratory
investigations should be directed by
clinical findings. Complete blood count,
renal function and electrolytes, calcium,
glucose, thyroid function, faecal occult
blood and colonoscopy may be indicated

•	Weight loss
•	Anemia
•	Abdominal pain
•	Blood per rectum
•	Haem positive stool or family history of
colonic cancer
Chronic constipation in conjunction with
•	Change in stool form or frequency
•	Unintentional weight loss
•	Anaemia
•	Abdominal pain
Failure to alleviate constipation despite
compliance with high fibre diet, exercise
regime and bowel training programme
Chronic constipation necessitating the
use of high doses of laxatives
Recent onset of faecal incontinence
in specific clinical settings. However, the
American College of Gastroenterology has
recommended against a routine use of
these investigations in every constipated
individual.12 Sophisticated investigations
such as balloon expulsion test, colonic
transit study, anorectal manometry and
defecography is available in tertiary gastroenterological referral centres. Finally,
the psychosocial well-being of the constipated individual should also be assessed
and counselling may be needed.

Management of
constipation
Individuals who do not meet the diagnostic criteria for constipation may only
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need reassurance and an explanation of
normal healthy bowel habits. The need for
reduction of excessive laxative use
should also be stressed. Healthy bowel
habits includes a prompt response to the
urge to defaecate. The establishment of a
consistent time for defaecation is desirable, with the aid of the gastrocolonic
response at the post-prandial period, particularly in the morning. During defaecation, maintaining the body upright with
the hip flexed shall make the anorectal
angle less acute. This will theoretically
help stool passage. For very frail older
persons who cannot maintain balance
while sitting, an aid to keep the person
sitting upright is essential for passing stool comfortably. The availability of
appropriate toilet facilities is important
for individuals with mobility problems.
Bed pans should be avoided, wheelchair
accessibility should be evaluated and
toilet facilities should be modified as
needed (e.g., installation of a hand-rail or
raised toilet seat).
Dietary fibre can increase stool
weight and accelerate colonic transit. A
fibre intake of 20–30g per day is usually
recommended. Fibre supplementation in
the form of wheat bran, fruit (e.g., prunes,
blackberries, grapes) and vegetables
(e.g., beans, peas, broccoli) in a palatable
form to institutionalized older people is
of particular importance. A high fibre diet
may result in gastrointestinal upset such
as bloating and flatulence, which can be
minimized by starting low and going slow.
Despite a lack of evidence that extra fluid
and exercise help to relieve constipation,
maintaining adequate hydration, particularly for those who are taking bulk-forming or osmotic laxatives, and encouraging
mobility is still beneficial to individuals in
general. Observations from patients with
anorexia nervosa suggest that adequate
caloric intake is also important for normal colonic transit.
Many patients need to resort to laxatives for their bowel problems despite
trying life-style modifications. Bulkforming laxatives, including natural

(psyllium) or semi-synthetic (methylcellulose) fibres are the most commonly used.
These agents increase colonic residue
and stimulate peristalsis. As with other
fibre supplements, the gastrointestinal
side effects may be intolerable to some
patients.
Osmotic laxatives draw water into
the intestine along the osmotic gradient
and soften stool. Saline laxatives containing magnesium should be used with caution in patients with renal insufficiency.
Lactulose is commonly used but sorbitol
appears to be a cheaper yet equally effective alternative. These poorly absorbed
sugars cause significant gas production
and hence bloating and flatulence as a
side effect. There has been an increase in
use of polyethylene glycol in small packs
in recent years since these polymers
are not metabolized by gut bacteria and
cause less bloating and cramping than
lactulose. Polyethylene glycol (macrogol 4000) sachets are available over the
counter in Hong Kong. However, osmotic
laxatives can cause fluid and electrolyte
disturbances, particularly when taken in
excessive amounts and with inadequate
fluid intake.
Stimulant laxatives have a bad
reputation since they have been linked
to serious side effects such as pseudomelanosis coli, cathartic colon, enteric
neuronal degeneration together with
malignancy and potential for abuse. However, except for liquid paraffin (which can
cause malabsorption of fat soluble vitamins and anal seepage with long-term
use and lipoid pneumonia when aspirated) and phenolphthalein (which was
observed to have carcinogenic properties in animal studies), most stimulant
agents (e.g., senna, bisacodyl, docusate
and sodium picosulphate) are usually
thought to be safe and effective when
used no more than 2–3 times per week,
even for prolonged periods. The risk of
melanosis coli, cathartic colon and potential malignancy has been questioned as
microscopic neuronal degeneration is not
specific to laxatives and the link between
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colonic cancer and stimulant laxatives is
inconclusive in human studies.
Newer agents have been introduced to the market in the past decade.
5-HT4 receptor agonists are prokinetic
agents that induce peristalsis. Prucalopride has been proven to be effective
in improving symptoms of constipation
and is available in Hong Kong. Secretagogues promote intestinal secretion
leading to softer stools and accelerate
intestinal transit. Lubiprostone (acts on
type 2 chloride channels [CIC-2]) and
linaclotide (acts on guanylate cyclase-C
[GC-C]) were both proven to be effective
in clinical trials. Peripherally acting muopioid receptor antagonist methylnaltrexone, administered subcutaneously, is
effective in inducing laxation in palliative
care patients with opioid-induced constipation and where conventional laxatives
fail.
Despite intake of multiple laxatives,
some patients still rely on the use of
suppositories or enemas which cause
bowel distension and produce an evacuation reflex. Almost any form of enema can
achieve this. Use of per-rectal drug administration should be restricted to less than
2–3 times per week.
Other agents that have been
reported to be of use in treating constipation include colchicine and misoprostol;
however, side effects limit their use.
The American Gastroenterological
Association Medical Position Statement
on Constipation 201313 has suggested a
practical approach to the medical management of constipation. An initial gradual increase in fibre intake is suggested,
with or without addition of inexpensive
osmotic agents, such as milk of magnesia or polyethylene glycol. Depending on
stool consistency, the next step may be
to supplement the osmotic agent with a
stimulant laxative (e.g., bisacodyl or glycerol suppositories), which is preferably
administered 30 minutes after a meal to
synergize the pharmacologic agent with
the gastrocolonic response. Newer agents
should be considered when symptoms do
JAN 2017

not respond to traditional laxatives.
The use of probiotics in treating
and preventing constipation in older persons has attracted attention since it has
been found that elderly subjects have
a low diversity of microbiota, despite a
large inter-individual diversity. The elderly
have fewer Bifidobacterium species and
more Enterobacteriaceae species in their
guts. A recent systematic review concluded that probiotics may improve gut
transit time, stool frequency and stool
consistency in adults, with subgroup
analyses indicating beneficial effects
of Bifidobacterium lactis, in particular.14
However, the authors commented that
caution is required when interpreting the
data due to the high heterogeneity and
risk of bias.
There has been an increase in use
of complementary and alternative
medicine (CAM) in the West in recent
years. Manual colonic massage appears
to be the simplest treatment. This has
been widely practiced in palliative and
long-term care settings. Other CAM
options include probiotics, acupuncture,
homeopathy, shiatsu, herbalism, reflexology and aromatherapy.

Faecal impaction
Faecal impaction is an important topic in
geriatrics as it is common and leads to
significant morbidity but is easily missed.
Faecal impaction is the inability to pass a
collection of stool, usually hard in consistency. Constipation results in faecal retention; the colon’s normal absorption of salt
and water contributes to the hardening of
stool, and peristalsis causes packing. Typical symptoms include anorexia, nausea,
vomiting and abdominal pain. The hard
stool irritates colonic or rectal mucosa
resulting in mucus production, which dissolves and liquefies the surface bowel
content. As a result, there is a leakage of
liquid faeces around hard impacted faeces causing paradoxical diarrhoea (spurious diarrhoea) and, as a result of rectal
sensation impairment and anal sphincter
relaxation, faecal incontinence. The uriJAN 2017

nary bladder is in close proximity with
the rectum such that faecal impaction
can result in urinary frequency, retention
and overflow incontinence. Patients will
be prone to urinary tract infections. Other
complications include stercoral ulcerations with bleeding or perforation, intestinal obstruction, idiopathic megacolon,
volvulus and fecaloma. Mental confusion
has also been a reported complication,
presenting as delirium in an individual
with pre-existing cognitive impairment.
Diagnosis of faecal impaction,
especially when a patient presents with
non-specific complaints like anorexia and
nausea, requires a high index of suspicion. Rectal examination is crucial in all
cases but a judicial use of plain abdominal
X-ray can help in picking up proximal or
‘high’ impaction. It should be noted that
impacted stool can be of any consistency
(soft to rock-hard) and can take many
forms (a single mass or multiple pellets)
Manual fragmentation and extraction, with the aid of lignocaine jelly, of the
faecal mass is often needed as the first
treatment of faecal impaction. Repeated
enema or suppository, to the extent of
daily use for a week, may also be required.
Whole gut irrigation using 2 L of polyethylene glycol electrolyte balance colonic
lavage solution is a useful alternative in
non-emergency cases without complete
obstruction. Occasionally, lavage directed
by sigmoidoscopy or surgery may be
needed in severe cases. Prevention of
further impaction is essential. This may
be achieved with lifestyle methods but
the use of regular bulk-forming or osmotic
laxatives with adequate hydration might
seem necessary in some cases.

Conclusion
Constipation is common in older persons.
Diagnosis of constipation does not rely
solely on the frequency of bowel movements. Expectations of daily bowel movements in some older persons will result in
misuse of laxatives. Assessment should
focus on recent changes in bowel habits. In older persons, secondary causes

of constipation should be meticulously
considered and the possibility of iatrogenesis should not be overlooked. Faecal impaction is common and can cause
significant morbidity but is easily missed.
Management of constipation in older persons should be individualized and may
require involvement of multiple domains
including lifestyle modifications, toilet
modifications, posture maintenance,
environmental modifications, increased
intake of fibre, pharmacological therapies and, in some cases, complimentary
therapies.
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Lung cancer can be broadly divided into
two categories: Small cell lung cancer
and non-small cell lung cancer (NSCLC),

with the latter making up 85% of cases.
NSCLC consists of two major histologic
subtypes: Squamous cell carcinoma
and adenocarcinoma (falling under the
umbrella of non-squamous cell carcinomas).1,2 While NSCLC patients with
particular gene mutations can receive
selected targeted therapies, the standard
first-line treatment for the vast majority of
metastatic NSCLC patients is cytotoxic,
platinum-based doublet chemotherapy;
however, the median survival benefit is
only around 8 months.1,3 Subsequently,

apies for NSCLC. Recent breakthroughs
have shown that tumour programmed
cell death-ligand 1 (PD-L1) expression is
prevalent in NSCLC, and the interactions
between programmed death (PD)-1 and
PD-L1 and PD-L2 inhibit T-cell activation
and promote tumour immune evasion.4
Nivolumab, a fully human immunoglobulin (Ig) G4 PD-1 immune checkpoint
inhibitor blocks T-cell inhibitory signaling
pathways by preventing engagement of
PD-1 to its ligands (PD-L1/2) to restore
antitumour immunity.1,4 Nivolumab has

for second-line treatment of advanced
NSCLC, standard chemotherapy also
continues to yield low response rates and
effects on survival are weak with reported
median overall survival (OS) rates as low
as 6 months.1,4
However, new models of immunology and a better understanding of the interactions between the immune system and
tumours have enabled the development
of a new generation of immuno-oncother-

demonstrated activity in various Phase III
clinical trials in NSCLC with various histologic features.
In the CheckMate-017 (squamous
NSCLC) and CheckMate-057 (non-squamous NSCLC) Phase III trials, patients
who had received prior platinum-based
chemotherapy irrespective of their tumour
PD-L1 expression were given either
nivolumab or docetaxel.4,5 In CheckMate-017, the median OS was 9.2 months

Figure 1. CheckMate 017 – Kaplan-Meier curves for OS in patients with squamous NSCLC
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Figure 2. CheckMate 057 – Kaplan-Meier Curves for OS in patients with non-squamous NSCLC
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with nivolumab versus 6.0 months with
docetaxel, demonstrating a significant
41% risk reduction (Figure 1). At 1 year,
the OS rate was 42% with nivolumab
versus 24% with docetaxel. Furthermore, the response rate was significantly
higher with nivolumab at 20% versus 9%
with docetaxel.4 Meanwhile, in CheckMate-057, the median OS in patients
administered nivolumab was 12.2 months
versus 9.4 months in patients administered docetaxel, similarly showing a significant risk reduction of 28% (Figure 2).
At 1 year, the median OS rates of patients
administered nivolumab and docetaxel
were 51% and 39%, respectively. With
additional follow-up at 18 months, the
respective OS rates of the nivolumab and
docetaxel groups were 39% and 23%.

Moreover, nivolumab demonstrated a
significantly higher response rate of 19%
compared with 12% for docetaxel.5 It is
important to note that the survival benefit
of nivolumab was observed regardless of
tumour PD-L1 expression levels, showing that PD-L1 expression was neither
prognostic nor predictive of survival in
squamous NSCLC patients.4 As for nonsquamous NSCLC, although the analysis
showed a predictive association between
PD-L1 expression and survival benefit
from nivolumab treatment, the improved
safety profile and durability of responses
still suggest that nivolumab is a reasonable option for patients regardless of
PD-L1 expression.5
In conclusion, nivolumab offers a
durable survival benefit to responders

as suggested by the flattening trend
seen in both OS curves. Together with its
well-tolerated safety profile which shows
minimal chemotherapy-like hematological
adverse effects, nivolumab is a promising
agent for efficacy, durability and quality
of life retention in NSCLC patients undergoing second-line treatment.4,5

References

1. Kazandjian D, Suzman DL, Blumenthal G, et al. FDA Approval Summary:
Nivolumab for the Treatment of Metastatic Non-Small Cell Lung Cancer
With Progression On or After Platinum-Based Chemotherapy. The
Oncologist 2016;21:634-42.
2. Ho C, Tong KM, Ramsden K, Ionescu DN, Laskin J. Histologic
classification of non-small-cell lung cancer over time: reducing the rates
of not-otherwise-specified. Current Oncology 2015;22:e164-e70.
3. Chan BA, Hughes BGM. Targeted therapy for non-small cell lung cancer:
current standards and the promise of the future. Translational Lung
Cancer Research 2015;4:36-54.
4. Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus Docetaxel in
Advanced Squamous-Cell Non–Small-Cell Lung Cancer. New England
Journal of Medicine 2015;373:123-35.
5. Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus Docetaxel in
Advanced Nonsquamous Non–Small-Cell Lung Cancer. New England
Journal of Medicine 2015;373:1627-39.

Call for members 2017
Full members $100
Associate members $300
Members and associate members can attend our CME meetings free of charge or at a nominal fee.
Enquiry: Tel: 2526 2626

Please see further information on the Web

www.SOPHYSICIANSHK.org
JAN 2017

Journal of The Society of Physicians of Hong Kong | 14

JSPHK January 2017 issue
Page 3 – Post-polypectomy Colonoscopy Surveillance for Colorectal Cancer Screening
Dr Huang Liwen (黄力文醫生)
Professor Wong Chi Sang, Martin (黄至生教授)

References:
1.

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer statistics, 2012. CA: A Cancer
Journal for Clinicians. 2015;65(2):87-108.

2.

Hong Kong Cancer Registry. Rank2013.pdf. http://www3.ha.org.hk/cancereg/rank2013.pdf. Updated 2016.
Accessed 10/01/2016, 2016.

3.

Nishihara R, Wu K, Lochhead P, et al. Long-term colorectal-cancer incidence and mortality after lower
endoscopy. N Engl J Med. 2013;369(12):1095-1105.

4.

Zauber AG, Winawer SJ, O'Brien MJ, et al. Colonoscopic polypectomy and long-term prevention of colorectalcancer deaths. N Engl J Med. 2012;366(8):687-696.

5.

Levin B, Lieberman DA, McFarland B, et al. Screening and surveillance for the early detection of colorectal
cancer and adenomatous polyps, 2008: A joint guideline from the american cancer society, the US multisociety task force on colorectal cancer, and the american college of radiology. CA-Cancer J Clin.
2008;58(3):130-160.

6.

Lieberman DA, Holub J, Eisen G, Kraemer D, Morris CD. Utilization of colonoscopy in the united states: Results
from a national consortium. Gastrointest Endosc. 2005;62(6):875-883.

7.

Tanaka S, Saitoh Y, Matsuda T, et al. Evidence-based clinical practice guidelines for management of colorectal
polyps. J Gastroenterol. 2015;50(3):252-260.

8.

Matsuda T, Fujii T, Sano Y, et al. Five-year incidence of advanced neoplasia after initial colonoscopy in japan:
A multicenter retrospective cohort study. Jpn J Clin Oncol. 2009;39(7):435-442.

9.

Hassan C, Quintero E, Dumonceau J, et al. Post-polypectomy colonoscopy surveillance: European society of
gastrointestinal endoscopy (ESGE) guideline. Endoscopy. 2013;45(10):842-864.

10. Cairns SR, Scholefield JH, Steele RJ, et al. Guidelines for colorectal cancer screening and surveillance in
moderate and high risk groups (update from 2002). Gut. 2010;59(5):666-689.
11. Martínez M, Thompson P, Messer K, et al. One-year risk for advanced colorectal neoplasia: U.S. versus U.K.
risk-stratification guidelines. Ann Intern Med. 2012;157(12):856-864.
12. Barclay K, Cancer Council Australia. Algorithm for colonoscopic surveillance intervals-adenomas.
http://wiki.cancer.org.au/australiawiki/images/a/a5/Algorithm_for_Colonoscopic_Surveillance_Intervals__Adenomas.pdf#_ga=1.78059668.1270104679.1477391621. Updated 2013. Accessed 10/25/2016, 2016.
13. Dawn P, Samir G, Dennis J. A, et a. Colorectal cancer screening (NCCN guideline, version 1, 2016).
https://www.nccn.org/professionals/physician_gls/pdf/colorectal_screening.pdf. Updated 2016. Accessed
9/18/2016, 2016.
14. Sung JJ, Ng SC, Chan FK, et al. An updated asia pacific consensus recommendations on colorectal cancer
screening. Gut. 2015;64(1):121-132.
15. van Maag, Door de Nederlandse Vereniging, Leverartsen D, Sanduleanu S, et al. Nederlandse richtlijn
coloscopie surveillance. . 2013.

JSPHK January 2017 issue
Page 3 – Post-polypectomy Colonoscopy Surveillance for Colorectal Cancer Screening
Dr Huang Liwen (黄力文醫生)
Professor Wong Chi Sang, Martin (黄至生教授)

16. Lieberman DA, Rex DK, Winawer SJ, Giardiello FM, Johnson DA, Levin TR. Guidelines for colonoscopy
surveillance after screening and polypectomy: A consensus update by the US multi-society task force on
colorectal cancer. Gastroenterology. 2012;143(3):844-857.
17. Leddin D, Enns R, Hilsden R, et al. Colorectal cancer surveillance after index colonoscopy: Guidance from the
canadian association of gastroenterology. Can J Gastroenterol. 2013;27(4):224-228.
18. Yang D, Hong SN, Kim Y, et al. Korean guidelines for postpolypectomy colonoscopy surveillance. Clinical
endoscopy. 2012;45(1):44-61.
19. Atkin W, Valori R, Kuipers E, et al. European guidelines for quality assurance in colorectal cancer screening
and diagnosis. –Colonoscopic surveillance following adenoma removal. Endoscopy. 2012;44(S 03):SE151SE163.
20. Lieberman DA, Holub JL, Morris CD, Logan J, Williams JL, Carney P. Low rate of large polyps (> 9 mm) within
10 years after an adequate baseline colonoscopy with no polyps. Gastroenterology. 2014;147(2):343-350.
21. Wong MCS, Lam TYT, Tsoi KKF, et al. A validated tool to predict colorectal neoplasia and inform screening
choice for asymptomatic subjects. Gut. 2014;63(7):1130-1136.
22. Strum WB. Colorectal adenomas. N Engl J Med. 2016;374(11):1065-1075.
23. Rex D, Ahnen D, Baron J, et al. Serrated lesions of the colorectum: Review and recommendations from an
expert panel. Am J Gastroenterol. 2012;107(9):1315-1329.
24. Hazewinkel Y, de Wijkerslooth TR, Stoop EM, et al. Prevalence of serrated polyps and association with
synchronous advanced neoplasia in screening colonoscopy. Endoscopy. 2014;46(03):219-224.
25. Jover R, Bretthauer M, Dekker E, et al. Rationale and design of the european polyp surveillance (EPoS) trials.
Endoscopy. 2016;48(06):571-578.
26. le Clercq CM, Winkens B, Bakker CM, et al. Metachronous colorectal cancers result from missed lesions and
non-compliance with surveillance. Gastrointest Endosc. 2015;82(2):325-333. e2.
27. Schoen RE, Pinsky PF, Weissfeld JL, et al. Utilization of surveillance colonoscopy in community practice.
Gastroenterology. 2010;138(1):73-81.
28. Mysliwiec PA, Brown ML, Klabunde CN, Ransohoff DF. Are physicians doing too much colonoscopy? A
national survey of colorectal surveillance after polypectomy. Ann Intern Med. 2004;141(4):264-271.
29. Van Heijningen. Adherence to surveillance guidelines after removal of colorectal adenomas: A large,
community-based study. Gut. 2015;64(10):1584-1592.
30. Zorzi M, Senore C, Turrin A, et al. Appropriateness of endoscopic surveillance recommendations in organised
colorectal cancer screening programmes based on the faecal immunochemical test. Gut. 2015.
31. Stock C, Holleczek B, Hoffmeister M, Stolz T, Stegmaier C, Brenner H. Adherence to physician
recommendations for surveillance in opportunistic colorectal cancer screening: The necessity of organized
surveillance. PloS one. 2013;8(12):e82676.

