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Objectives

1. Whatis CT Colonography (CTC)?

2. Understand indications and contraindications of CT
Colonography

3. Review CT Colonography advantages/disadvantages
versus other exams

4. Show some cases (if time allows)
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What is CT Colonography?

» Minimally invasive examination of the colon using low
dose non-contrast multi-detector CT

« 2D and 3D endoluminal images of the colon obtained
after bowel preparation similar to regular colonography

* COz2 insufflator with pressure regulation used to distend
the colon 53]
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CTC Bowel Prep

2 days prior to exam:
— normal diet until evening meal, after that clear fluid diet, avoid milk products

1 day prior:
— Start colonoscopy bowel prep in the morning

— Patients with GFR < 30 are at risk of progressing to acute renal failure and will
use a modified bowel prep

— 5 PM: Add small amount of positive oral contrast to tag the retained stool

CTC — Same Day/Next Day Bowel Prep

Failed colonoscopy
« All patients must have an abdominal series x-ray to R/O perforation

+ SAME DAY:

— Give positive oral contrast 3 hours before the scan for stool tagging purposes

+  NEXT DAY:
— Keep the patient on clear fluid diet
— 7 PM 30 cc of positive oral contrast
— 9 PM 1 bisacodyl suppository (10 mg)
— 2 hours prior to exam: 1 bisacodyl suppository
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CTC — Technique

Hyoscine-N-butylbromide (Buscopan) — 20 mg ORAL/IV/IM prior to imaging
Anticholinergic

Significantly improves colonic distension and reduces bowel motion/peristalsis
Also helps to decrease discomfort

Contraindications:

Allergy

Myasthenia gravis

— Megacolon

— Narrow angle glaucoma

— Tachycardia

— Prostatic enlargement with urinary retention

— Mechanical stenoses in the region of the gastrointestinal tract or paralyticileus
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CTC — Technique

CTC — Decubitus Views

SUPINE SUPINE
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CTC — Read Out — Advanced Review Modes ‘

CTC — Read Out — Advanced Review Modes

2D CT images; Soft tissue and Colon
windows

Translucency maps can be very useful on 3D review

3D endoluminal reconstruction

Many advanced viewing modes such
as digital filet view or digital
dissection are available

Coverage maps useful, will show
blind spots
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CTC — Read Out — Advanced Review Modes

CTC — Read Out — Advanced Review Modes

Translucency maps can be very useful on 3D review

Translucency maps can be very useful on 3D review
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CTC Indications

Incomplete colonoscopy (unable to reach the cecum (10%) or unable to pass an
area of stenosis)

Evaluation of patients who have contraindications to colonoscopy (on
anticoagulant therapy, severe COPD or other lung diseases etc.)

Patients refusing optical colonoscopy

To better evaluate the colon proximal to obstructing neoplasms detected by
conventional colonoscopy

Assessment of strictures

Elderly patients, especially those who are frail or ill, will tolerate CT colonography
better than conventional colonoscopy

Screening or surveillance for colorectal carcinoma (*)

Diagnostic examination in symptomatic patients, including but not limited to,
those with abdominal pain, diarrhea, constipation, Gl bleeding, anemia, intestinal
obstruction, and weight loss AT O
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CTC Contraindications

Acute abdomen
— Acute diverticulitis, appendicitis
— Toxic megacolon

Recent pelvic or abdominal surgery

Hernia containing colon

Pregnancy

Recent Colonoscopy with polypectomy or biopsy (2 weeks)

Known incompetent ileocecal valve/prior right hemicolectomy
(relative)

CT colonography is not useful for diagnosis of inflammatory bowel £ )
disease »
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CTC advantages vs. Regular Colonoscopy

Lower risk of bowel perforation (~1 in 10000 CTC vs. 3-10 in 10000 for reg C)
Almost no risk of serious bleeding (while 15 in 10000 for reg C).

Takes less time and costs less

Patient can return to regular activity and diet right away, no need for sedation
Can identify flat lesions

Can visualize colon beyond the obstruction or narrowing

Will always visualize the whole colon regardless of length

Can detect important extracolonic findings (ex: AAA, renal CA or stones,
pancreatic CA, Liver lesions, Adrenal lesion, Lesions in the visualized lung bases,
bone lesions). Extracolonic findings detected in 1.3% to 11.4% of exams; <3%
required medical or surgical treatment

CTC disadvantages vs. Regular Colonoscopy

Unable to do biopsy or remove polyps when found

Exposure to ionizing radiation; risk of lifetime cancer at age 60 is 0.05%, at 70
is 0.03% and at 50 is 0.03% (however, the benefit of an accurate diagnosis far
outweighs the risk involved with CT scanning)

Why Screen the Colon?

Colorectal cancer was the fourth most commonly diagnosed cancer
in Canada in 2022 (excluding non-melanoma skin cancers)

Itis the second leading cause of death from cancer in men and the
third leading cause of death from cancer in women

It is estimated that about 1 in 16 Canadian men will develop
colorectal cancer during their lifetime and 1 in 34 will die from it

It is estimated that about 1 in 19 Canadian women will develop
colorectal cancer during their lifetime and 1 in 40 will die from it
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How do we screen the Colon?

Options for screening/cancer detection:

— Optical colonoscopy

— Flexible sigmoidoscopy

— CT colonography

— Double contrast barium enema (*)

— Fecal Immunochemical Tssling (FIT) or Immunochemical Fecal Occult Blood
Test (iFOBT): chemically depend on specific antibodies to detect globin. For
colorectal cancer screening, FIT superior to low sensitivity gFOBT but similar overall
performance to high sensitivity gFOBT, such as Hemoccult SENSA

— Stool Guaiac Test for Fecal Occult Blood (gFOBT): involves smearing some
feces onto treated absorbent paper. Hydrogen peroxide then dropped on to the
paper. If trace amounts of blood are present, the paper will change color.
Categorized as low or high sensitivity based on strength of color response. Only
high sensitivity tests are recommended.

Fecal DNA Test (Cologuard): extracts human DNA from the stool sample and tests
for alterations that have been associated with cancer. Looks at 23 individual DNA G Or,
alterations, includin221 specific point alterations in the APC, KRAS and p53 genes,

as well as testing BAT26, a gene involved in microsatellite instability (MSI)
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‘ Screening Tests Compared ‘

Optical Colonoscopy 95 99.8
CT colonography 93 97
Flexible Sigmoidoscopy 82 92
FIT 75 90
Fecal DNA 92-94 90
FOBT 50 78

Barium Enema

45-85 96

2023-09-25

CRC Screening

Average Risk

Elevated Risk

Patients with Elevated Risk

Personal history of polyps or colorectal cancer

Family history in at least ONE FIRST DEGREE relative
(parent, siblings, child) with polyps and/or colorectal
cancer at age <60

Family history in at least TWO SECOND DEGREE
relatives (aunt, uncle, grandparent, niece, nephew) of
colorectal cancer

‘ Screening of Patients with Average Risk ‘

Guldeline, Year

AGREE Il Scores

US Multi-Soclety
Task Force on
CRC, 2022 (13)

2807

US Preventive
Services Task
Force, 2021 (14)

520f7

Recommendations in Average Risk by Age:

(Strength of Recommendation Rating) Recommendations for Sereening Tools

years | 501075 years | Overssyears | and Time Intervals
v |+ sequential offers of screening tests,
Screen Sereen offering multiple screening options,
(Weak) (strong) and risk-stratified screening are all

reasonable approaches to offering
screening (weak)

o Primary screening modalities (strong):

y colonoscopy every 10 years or FIT

Individuals annually

Individuals up to date and with prior * Secondary screening modalities

negative results, consider stopping “"::‘!';i"ﬂ:" (strong for individuals who decine
screening at age 75 or when life TWeal) primary screening mndzlixie
expectancyls < 10 years ;w
(Weal) Svery Syears, or lexible

sigmaidoscopy every 5-10 years

« Tertiary screening modalities {weak for
individuals who decline primary and
secondary modalities]: capsule
«colonoscopy every 5 years

o Notrecommended: Septin 9

« High-sensitivity gFOBT or FIT every
year

o+ SONAevery1to3vears
o
decision ° «  Flexible sigmoidescopy every 5 years.
1<) »  Flexible sigmoidescopy every 10 years
+annual FIT
+ Colon

 every 10 years |

Bl strong recommendation

Screening of Patients with Average Risk

US Screening

Guidelines
[ Recommendations in Average
Guideline, Year (Strength of i ng Tools
AGREEWiScores | aStodgyears | 50to7Syears | 76t085years | Overdsyears and Time Intervals
®  Screen using a high-sensitivity stool
test o visual examination [based on
v v patient preference and test
Screen Screen avalability)
American Cancer | (Qualified) (strong) v x © Annual: FIT and high-
Saciety, 2018 (10) Patient level Discourage sensitivity gFOBT
decision Screening © Every 3 years: sONA test
460f7 v (Qualified) (Qualified) [c_EvenySyears CICorFs ]
Individuals in good health with a life o Every 10 years; colonoscopy
expectancy of > 10 years should »  All positive results on nancolonoscopy
ot vy oG AR 75 screening tests should be followed up
(Qualified with timely colonoscopy
« Primary screening modalities (strong):
American College colonoscopy and FIT
of 7 > o * Secondary screening modalties
Gastroenteroloy : itionsl for individuals unable or
o i‘f” BY. Screen Patient-level decision L‘:w"“l’h‘”:"m' :‘:;!:A ::’i:‘; ahia
(Conditional) (strong) (Conditional) v dge o
32017 colon capsule
*_ Suggest gainst septind (conditional) |
7 Initial screening, then follow-up every
American College Screen with CTC 5 years after initial negative screen
of Radiology, (Usually sppropriate)
2018 (12)
1807
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Sereening with single-contrast barium enema

(Usually not appropriate)

radiography

SCOPE Program

« Edmonton zone arm of the Provincial Alberta Colorectal Cancer
Screening Program (ACRCSP), affiliated with the Screening for Life
Program

« Virtual Colonoscopy not part of ACRCSP at the present

« scope@albertahealthservices.ca
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SCOPE Program SCOPE Program

* Exclusion criteria:

Provides colorectal cancer screening to Albertans residing
in the Edmonton zone to asymptomatic patients 50-74 who

are medically stable and meet screening eligibility. - 1.BMI>40

— 2. Significant co-morbidities including:

Type 1 diabetic

Patients on Coumadin or other anticoagulation for reasons other

than Atrial Fibrillation that cannot come off of Coumadin for 5 days

prior to colonoscopy

Patients who have had surgical intervention within past 3-6months
(depending on the type)

Patients who have had a Myocardial infarction within past 12

months

Currently being investigated for other medical issues and diagnosis o
has not been confirmed oAl

« Age 45 - 74 Positive FIT test or personal history of cancer/polyps, or
family history of cancer/polyps in first degree relative less than 60 years
old, or two or more first degree relatives (any age)

« 10 years younger than youngest first degree relative diagnosed with
colorectal cancer
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Why CT Colonography? Why CT Colonography?
* What are we trying to detect with the available screening tests? « What are we trying to detect with the available screening tests?
— CANCER?
- POLYPS?
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Why CT Colonography? Why CT Colonography?
» What are we trying to detect with the available screening tests? « What are we trying to detect with the available screening tests?
~ CANCER? — CANCER?
- POLYPS? - POLYPS?
Advanced Neoplastic Lesion Advanced Neoplastic Lesion

Definition (NIH National Cancer Institute PDQ):

* Polyp 10 mm or greater in size
« Any polyp containing > 25% villous histology
* Any lesion with high grade dysplasia
* 3 or more polyps 6-9 mm size
* Invasive carcinoma
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Why CT Colonography?

- Gut 2009; 58 (2): 241-8
— Comparison of CT colonography, colonoscopy, sigmoidoscopy and faecal occult
blood tests for the detection of advanced adenoma in an average risk population.

— 307 average risk subjects had same day OC, CTC, FIT and FOBT evaluation

Test Sensitivity for detection of
advanced neoplastic lesion

Colonoscopy 100%

CTC 96.7%

Flexible Sigmoidoscopy 83.3%
FIT 32%

FOBT 20%

Why CT Colonography?

« Detection of polyps > 10 mm: 90% sensitivity, 86% specificity
 Detection of polyps 6-9 mm: 78% sensitivity, 88% specificity

[Table 4.1 CTC trials for polyp detection per patient analysis

Authors/Insticution Patient Number

=10 mm

Early CTC Trials

Fenlon et al. 100 04 06 92 o6

Yee ex al. 300 93 100 NA NA
Pre-Dob Large-Secale Trials

Coton et al. 615 30 35 01 96

Rockey et al. 614 31 59 89 06

Johnson et al. 703 65 64 86 o5

DoD Trial and Beyond

Pickhardt et al. 1233 3o o 80" 96"
ACRIN I 2,600 78 90 B8

NNMC CHIE 8265 94 1007 82"

‘ Barium enema versus CT colonography

© Spmgor Someo:Businss Mods, LLC 2000 Aot magig 201035386801
Potanss o 4 Sepaot 209 50 01070281000 0558

CT colonography versus double-contrast
barium enema for screening of colorectal
cancer: comparison of radiation burden

Emanuele Neri Lorenzo Faggioni' Francesca Cerr, Francesca Turi,'
Simone Angeli," Lorenzo Cini," Franco Perrone,? Fabio Paolicchi,' Carlo Bartolozzi'
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‘Barium enema versus CT colonography ‘

DCBE 4.12 +/-0.17
CTC 2.17 +/-0.12
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Barium enema versus CT colonography

The New England
Journal of Medicine

A oF AND DOUBLE-C BARIUM ENEMA
EOR SURVEILLANCE AFTER POLYPECTOMY
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Barium enema versus CT colonography

» Prospective blinded comparison of DCBE and
colonoscopy

» 862 paired examinations (DCBE followed by scope)

Size of Polyp Found on Colonoscopy Rate of Detection on DCBE (95% Cl)

<5 mm 32% (25-39%)
6-10 mm 53% (40-66%)
>10 mm 48% (24-67%)
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» Prospective blinded comparison of DCBE and

* 862 paired examinations (DCBE followed by scope)

Barium enema versus CT colonography

colonoscopy

Size of Polyp Found on Colonoscopy Rate of Detection on DCBE (95% Cl)

<5 mm
6-10 mm

>10 mm

CTC: Detection of polyps 6-9 mm: 78% sensitivity, 88% specificity
" Detection of polyps >10 mm: 90% sensitivity, 86% specificity
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Colon Imaging in Radiology Departments in 2008:
Goodbye to the Routine Double Contrast Barium

Enema

Giles Stevenson, BM, BCh, FRCP, FRCR, FRCPC

(Compusd tomography colonograpy (CTO). o vital coloncscopy, s the
brainchild of Dr David Vining,' who developed the technique in 1993 and
presented it to an astonished audience at the annual meefing of the Society of
Gastrointestinal Radiologists in 1994, After 13 years of development, the
technology has caught up with the concept, and it is now a robust tool for clinical
‘examination of the colon.

The article by Dr Margaret Fraser-Hill s the Jowrnal

e
dology, McMaster ty,
Rariten ON: Carpdea Tomrashy
Cobrogapky Prjed Vancoie:

Isiand Health Authorty, Victoria, BC
Address for
‘Stevenson, 2723 Mount Stephen
Avenve, Victaria, BC VBT 3L7;

summarizes the current abilities of CTC, and discusses its role in screening for
denoma ina C: Itis clear

ture that the sensitivity of CTC for detection of cancer is as good as, or snymv
‘better than, optical colonoscopy (OC).™* Barium enema quality is slipping,’
byradiol-

Received February 15, 2008
Acospled Fetruary 15, 2008
‘CanAssoc Radiol42008,59(4) 174-182
Key Words: computed tomography.

ogists, mainly in the United Kingdom " and only a few re

trointestinal (GI) radiology centres™'” have in the past reported cancer detection
rates competitive with OC or CTC. In general, the double contrast barium enema
(DCBE) s o be combined with flexibe signoidoscopy o have thesame sensi-
tivity as colonoscopy for cancer (96.7%)."! However, in screening, cancer is not
the prime target, as the mortality reduction from earlier detection of a few cancers
by screening is trivial, compared with that achicved by removal of large numbers
of advanced adenomas.

‘The United States National Polyp Study reported a sensitivity for adenoma detec-
tion of 48% using DCBE.” though this conclusion was based on just 25 polyps,

‘screening; colonic adenomas
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A Few Cases
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Case 1

Screening — Asymptomatic Patient ‘




Diagnosis

* Tubulovillous adenoma
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Case 2

History of FOB +

Diagnosis

* Tubulovillous Adenoma

Case 3

Rectal Bleeding
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Diagnosis

¢ Adenocarcinoma
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Case 4

Screening
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Diagnosis

* Adenocarcinoma

The Incidentalomas

Renal Cell Carcinoma ‘ ‘ Vertebral Lymphoma ‘

‘ Ovarian Cystadenocarcinoma
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Questions/Comments?
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The Incidentalomas

Dr. Modest Janicki, MIC Radiologist

Thank You!
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