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LEARNING OBJECTIVES

By the end of this lecture, you will be able to:

1. Understand why withdrawal is the primary inspection phase

2.  Apply evidence-based withdrawal timing and technique

o

Master systematic segmental inspection methodology

B>

Recognize and manage anatomical zones of highest miss risk
Use position changes strategically during withdrawal
6. Optimize adenoma detection while minimizing miss rate

7. Documentand track your adenoma detection rate

THE WITHDRAWAL PHASE: PRIMARY INSPECTION TIME

Critical Concept: Insertion is navigation; withdrawal is inspection. Most polyp detection occurs during
withdrawal, not insertion.

Why Withdrawal Matters:

e Insertion requires forward momentum, reducing inspection time

e  Withdrawal allows controlled pacing and detailed mucosal evaluation
e  Cecalintubation confirms complete reach but doesn't detect polyps
e Quality of withdrawal determines adenoma detection rate (ADR)

The Miss Rate Problem:

e Adenoma miss rate ranges 6-27% even in screened populations
e Missed adenomas are primarily small (<1 cm) and right-sided
e Missrate correlates directly with withdrawal speed, not insertion difficulty

e Improving withdrawal technique reduces post-colonoscopy colorectal cancer risk

WITHDRAWAL TIMING: THE EVIDENCE

Optimal Withdrawal Time

Current Evidence:
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. Minimum standard: 6 minutes (baseline guideline)
e  Optimaltarget: 9 minutes for maximal adenoma detection
e  Ceiling effect: Benefit plateaus beyond 10 minutes (no additional gain)

e Right colon focus: Longer withdrawal especially improves right colon detection

Data-Driven Benchmarks

Withdrawal Time Adenoma Detection Rate Key Finding

<6 minutes 42.5% Below target; excessive miss rate

6-7 minutes 45.5% Meets minimum standard

7-9 minutes 47.3-47.1% Optimal detection zone

>10 minutes 47.1% No incremental benefit; ceiling effect

Bottom Line: A 9-minute withdrawal time increases adenoma detection 11% compared to 6-minute withdrawal.
Clinically significant improvement.

Practical Application

Divide colon into three segments with timed inspection:

Left Colon (Sigmoid + Descending): 2-3 minutes
Transverse Colon: 2-3 minutes
Right Colon (Hepatic Flexure + Ascending + Cecum): 3-4 minutes

Total withdrawal time 29 minutes for complete procedure without polypectomy/biopsy.

Critical Note: Polypectomy and biopsy time excluded from withdrawal time calculation.

SYSTEMATIC WITHDRAWAL TECHNIQUE

The Four Pillars of Effective Withdrawal

1. Controlled Retrograde Movement

e  Withdraw scope slowly (approximate speed: 1 cm per second)
e Maintain central position in lumen

e  Avoid rapid withdrawal; speed misses adenomas

e  Operator should be able to describe mucosal features seen

2. Systematic Segmental Review

e Inspect proximal half of each haustra fold on withdrawal
e Lookboth toward and away from fold (mucosal redundancy)
e Visualize entire circumference at each level

. Multiple small withdrawal movements with frequent stops
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3. Torque and Retroflexion

e Rotate scope 180° clockwise and counterclockwise during withdrawal
e This changes viewing angle and exposes hidden mucosa

. Retroflexion in rectum and cecum exposes proximal surfaces

e  Scope manipulation essential to visualize all surfaces

4. Position Changes During Withdrawal

. Left colon: Start withdrawal in left lateral position
e Transverse: Move to supine at splenic flexure

e Right colon: Move to right lateral for hepatic flexure and ascending colon
e  Cecum: Retroflexion and multiple angle views before final withdrawal

. Position changes expose mucosa hidden in folds

HIGH-RISK ANATOMICAL ZONES FOR MISS

Right Colon (The Achilles' Heel)

Why High Miss Rate:

e  Largerluminal diameter = more redundant folds

e Mucosa can hide behind folds easily

. Less tortuosity = less natural visualization

. Endoscope tip cannot reach entire circumference without maneuvering

Miss Rate in Right Colon: 15-27% (nearly double left colon)
Strategies to Reduce Miss:

1. Extended withdrawal time in right colon (3-4 minutes vs 2-3 in left)
2. Right lateral position during withdrawal (gravity exposes right wall)
3. Aggressive retroflexion in ascending colon

4. Multiple torque rotations (full 360° sweep)

5. Carefulinspection behind each fold

6. Waterimmersion technique (reduces fold redundancy)

Cecum and Appendiceal Orifice

Challenge: lleocecal valve and appendiceal orifice are polyp-prone areas
Technique:

. Retroflexion mandatory to visualize proximal cecum

. Full 180° scope rotation to view all aspects
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. Direct visualization of valve and orifice

e  Spend 1-2 minutes in cecum alone

Flexures (Splenic and Hepatic)

Challenge: Acute angles hide mucosa; easy to sweep past without adequate visualization
Technique:

e  Approach each flexure deliberately during withdrawal
e Usetorque torotate scope tip
e View both proximal and distal to angle

e  Multiple angle assessments

Diverticular-Covered Mucosa

Challenge: Diverticula can hide adenomas within openings
Technique:

e  Slow withdrawal near diverticula
e Use suction to open diverticular openings
e  Visualize within diverticular neck when possible

e  Whenin doubt, use water immersion or air-contrast oscillation

ADVANCED WITHDRAWAL TECHNIQUES

Water Immersion (or Water Exchange)

Technique:

e Duringinsertion: minimal air insufflation; water instilled as scope advances
e  During withdrawal: water aspirated; mucosa inspected carefully
e Canalternate: suction-aspiration of water > careful inspection

Advantages:

e Significantly reduces colonic distention

. Folds flatten; hidden areas exposed

e Reduces looping during insertion (allowing faster insertion)
e Improves right colon visualization

e Increases ADR by 8-15% compared to air alone

Evidence: RCTs show water immersion ADR 56% vs air 40%.

Distal Attachment Device (Cap)

Design: Transparent plastic cap fitted to colonoscope tip
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Function:

e  Flattens intestinalfolds

e Exposes mucosa hidden in folds

. Improves forward visualization

. Reduces tip deflection angle needed for some views

Benefit: Improves ADR by 5-10% especially in right colon
Limitation: Adds cost, requires device availability, adds complexity

Optical Magnification

Function: Zoom capability on some colonoscopes
Use: Magnify suspicious lesions to determine pit pattern and borders

Limitation: Does not improve detection; only helps characterization once found

SYSTEMATIC APPROACH TO COMPLETE WITHDRAWAL

Pre-withdrawal Checklist:

e  Confirm cecal landmark visible (ileocecal valve, convergence of taeniae)
. Document cecal intubation in report
e  Checkinsertion distance (should be 160-170 cm)

Withdrawal Sequence:
CECUM (160-170 cm):

e Spend 1-2 minutes

e  Fullretroflexion (look at proximal cecum)
e  360°scope rotation to view all aspects

e Directvisualization of ileocecal valve

e Inspect appendiceal orifice if visible

ASCENDING COLON (125-160 cm):

e  Position: Right lateral

° Inspect all walls (anterior, posterior, lateral)
e Usetorque rotation throughout

e  Special attention to right-sided folds

e  Rate of withdrawal: 1 cm/second

e  Duration: 2-3 minutes

HEPATIC FLEXURE (120-125 cm):
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. Deliberate approach; multiple angle views
e View both proximal and distal to flexure
. Retroflexion to view underneath turn

TRANSVERSE COLON (85-120 cm):

o Position: Supine at entry; can change to left lateral for distal transverse
e  Entire length requires systematic inspection

e Transverse has highest fold redundancy after cecum

. Look behind every fold

e Duration: 2-3 minutes

SPLENIC FLEXURE (80-85 cm):

. Deliberate angle approach
. Multiple views of flexure

DESCENDING & SIGMOID (15-80 cm):

e  Position: Left lateral optimal

e  More straightforward anatomy than right colon
e  Butstillrequires carefulinspection

e  Duration: 2-3 minutes

RECTUM (0-15 cm):

e  Retroflexion in rectum mandatory

e Visualize rectal anterior and lateral walls
e Rectalvault has fold obscured lesions

° Finalinspection; don't rush

Total Withdrawal Time: 9+ minutes minimum

POSITION CHANGES DURING WITHDRAWAL

Strategic Positioning:

Colon Starting Position Withdrawal Position Rationale
Segment
Cecum Right lateral or Vary position for multiple Expose all aspects
supine angles
Ascending Right lateral Right lateral > prone if Exposes right wall
needed
Transverse Right lateral Supine - left lateral Gravity changes expose fold-hidden
mucosa
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Splenic Supine Supine; rotate scope Allows different angle approach

flexure

Descending Left lateral Left lateral optimal Natural gravity position

Sigmoid Left lateral Vary: supine then left Different angles expose hidden
lateral lesions

Rectum Left lateral Vary for retroflexion Retroflexion essential

Key Principle: Position changes during withdrawal expose mucosa hidden behind folds. Not just used during

insertion.

DOCUMENTATION & QUALITY TRACKING

What to Document

Withdrawal Time:

e  Record actual withdrawal time (excluding polypectomy/biopsy)
e Target: 29 minutes for screening procedures
e  Foreach normal colonoscopy, document withdrawal time

Adenoma Detection Rate (ADR):

e Track percentage of screening colonoscopies with 21 adenoma detected
e Target benchmarks:

o Men:225%

o Women:215%

o  Overall screening: 220%

Polyp Characteristics:

e  Size (millimeters)
. Location (right, transverse, left)
. Morphology (sessile, pedunculated, flat, serrated)

Post-Withdrawal Quality Indicators:

. Bowel preparation quality (Boston Bowel Prep Scale score)
e  Cecalintubation confirmed (yes/no)
e  Withdrawal time recorded

e Adenomas found documented with characteristics

Tracking Your Performance

Personal Audit: Every endoscopist should audit their own data

e  Track withdrawal time across 20-50 procedures
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Calculate your ADR
Compare against benchmarks

Identify improvement opportunities

Benchmarking: Compare your metrics with

Institutional averages
Professional society targets
Published literature benchmarks

Colleagues' performance

CLINICAL PEARLS

1.

Insertion # Inspection — Insertion finds path to cecum; withdrawal finds polyps. Don't confuse the
two.

2. Speed Kills Detection — Rapid withdrawal dramatically increases miss rate. Slow withdrawal is
hallmark of expert technique.

3. Right Colon Demands Vigilance — Miss rate doubles in right colon. Spend extra time, use torque,
change position.

4. Water Immersion Improves Yield — Single most effective technique addition to improve adenoma
detection.

5. Retroflexion Is Non-Negotiable — Cecum and rectum retroflexion mandatory. Don't skip this step.

6. Position Changes During Withdrawal — Not just for insertion difficulty. Used throughout withdrawal
to expose hidden mucosa.

7. 9 Minutes Beats 6 Minutes — Evidence-based: 9-minute withdrawal time increases detection 11% vs
6-minute standard.

8. Every Fold Matters — Look behind every fold; look both toward and away from fold surfaces.

9. Know Your ADR —Track your adenoma detection rate; compare against benchmarks; use as quality
feedback.

10. Time Investment Pays Off — Spending an extra 3 minutes on withdrawal prevents more cancers than
faster insertion technique.

KEY TAKEAWAYS

Withdrawal is inspection phase — Insertion reaches cecum; withdrawal detects polyps
Aim for 9 minutes — Optimal balance between thoroughness and efficiency
Right colon focus — Increase withdrawal time, use position changes, apply torque, watch for folds

Systematic segmental approach — Define withdrawal strategy for each colon segment
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. Position changes expose hidden mucosa — Use right lateral for ascending, supine for transverse, left
lateral for descending

e  Waterimmersion powerful tool — Consider for all procedures; especially valuable in difficult cases
e Trackyour ADR — Know your own detection rate; compare against targets; audit regularly
e Torque rotation throughout — 360° scope rotation at each level to view all walls

e  Retroflexion mandatory — Cecum and rectum retroflexion non-negotiable
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