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LEARNING OBJECTIVES

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

1. Understand colonic anatomy in three dimensions, not just endoscopic view
2. Mentally reconstruct 3D anatomy from 2D monitor images

3. Recognize scope position and orientation at any insertion depth

4. Predict how anatomy will behave with your maneuvers

5. Adapttechnique to individual anatomical variation

6. Use body position strategically to change colon configuration

WHY 3D THINKING MATTERS

The Core Problem:

Your colonoscope monitor shows a flat, 2D image, but you are navigating a 3D structure with your hands working
in 3D space.

The Solution:
Experienced colonoscopists mentally reconstruct 3D anatomy from:

e  The 2D monitorimage

e Tactile feedback through the scope
. Knowledge of normal anatomy

. Experience with individual variation

Core Principle: "See in 2D, think in 3D, act in 3D space.”

Your mental 3D model determines your success more than any other single factor.

NORMAL COLON ANATOMY: KEY SEGMENTS

Rectum (0-15cm)
e Dimensions: ~12-15 cm long, largest caliber (7-8 cm diameter)
. Key feature: Relatively straight initially, then curves at rectosigmoid junction

o Scope experience: Easy advancement, minimal discomfort if not forced
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e Clinical pearl: Resistance in rectum indicates technique problem, not anatomy

Rectosigmoid Junction (12-15 cm)
e  Critical point: Sharp 80-110° angle where rectum meets sigmoid
e Challenge: First resistance point, common loop formation site

e Mental model: Picture a right-angle corner — scope must navigate smoothly without forcing

Sigmoid Colon (15-55 cm)
e Dimensions: 35-40 cm (highly variable: 15-80 cm), smaller diameter (3-4 cm)
e  Critical zone: Most loops, most pain, most anatomically variable
e Key feature: Long mobile mesentery, three taeniae coli visible
e Scope experience: Primary resistance zone — technique is critical here

Sigmoid Variations:

e Normal: 35-40 cm, moderately coiled, readily navigable

e Redundant: 50-80+ cm, tightly coiled, significant resistance throughout, high loop risk
° Short: <25 cm, easy navigation, minimalresistance

e Fixed: Adhesions limit mobility, unexpected angles

Your task: Assess sigmoid type within first 25 cm. Adjust technique accordingly.

Descending Colon (55-80 cm)
e  Characteristics: 25-30 cm long, follows left abdominal wall, relatively less mobile
e Scope experience: Usually easier than sigmoid if sigmoid navigated well

e Clinical pearl: Good sigmoid passage predicts good descending colon passage

Splenic Flexure (80-85 cm)
e  Critical point: 90° turn from descending (vertical) to transverse (horizontal)
. Located: Left costophrenic angle (near spleen)
e Challenge: Significant angle change, prone to loops in redundant colons

. Mental model: Picture an acute angle turn to the right requiring careful torque navigation

Transverse Colon (85-120 cm)
e  Characteristics: 35-40 cm long, smallest diameter (3-4 cm), longest mesenteric attachment

. Unique feature: Hangs from superior abdomen like a clothesline — position varies with patient
movement

e Scope challenge: Generally easier than sigmoid but can be very redundant
e Clinical pearl: Patient position changes dramatically affect transverse configuration
Hepatic Flexure (120-125 cm)

e Transition: Where transverse turns downward to become descending
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e Challenge: 90° angle, often easier than splenic flexure

. Navigation: Careful torque required

Ascending Colon (125-160 cm)
e  Characteristics: 35-40 cm long, retroperitoneal (relatively fixed position)
e Scope experience: Usually straightforward, less redundancy than left colon

e Clinical pearl: Right colon generally more forgiving but polyps easily missed

Cecum (160-170 cm)
e Recognition: Ileocecal valve (triangular opening), three taeniae converging
e  Confirmation landmark: When ileocecal valve clearly visible, cecal intubation confirmed

e Clinical pearl: Easy cecum intubation with minimal patient discomfort indicates good technique

UNDERSTANDING SCOPE POSITION: 3D COORDINATES

Think in three dimensions simultaneously:

LONGITUDINAL (Head-to-Toe): Insertion depth (0 cm at anal verge to 160-170 cm at cecum)

LATERAL (Left-Right): Left side (rectum, sigmoid, descending, splenic flexure) > Center (transverse) > Right side

(ascending, hepatic flexure, cecum)

ANTERIOR-POSTERIOR (Scope tip direction): Which direction your scope tip is facing (anterior, posterior,
lateral)

Master Skill: Real-time mental reconstruction combining all three dimensions.

INTERPRETING THE 2D MONITOR: VISUAL CLUES FOR 3D

Mucosal Pattern:

e  Circumferential folds = anterior-posterior view
e  Prominent taeniae = likely proximal left colon or cecum
e Compressed folds on one side = scope touching that wall

Convergence Pattern:

e  Folds converging to center = looking toward a turn or flexure
e Diverging folds = looking away from structure

Scope Shadow:

e Central shadow =scope centered in lumen
e  Peripheral shadow = scope touching wall

Fold Distortion:
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e  Asymmetric pinching on one side = loop forming or excessive wall contact

Characteristic Landmarks:

e Rectosigmoid corner = distinct angle with converging folds
e  Splenic/Hepatic flexure = acute angle turn

e lleocecalvalve =triangular opening with three taeniae

WHAT YOU FEEL: TACTILE RECOGNITION OF LOCATION

0-15 cm (Rectum): Soft resistance, easy advancement, minimal feedback

15-25 cm (Sigmoid entry): Resistance begins, scope bends, dynamic resistance — Critical decision point for
technique change

25-50 cm (Mid-sigmoid): If good technique: steady gentle advancement; if poor: stuck sensation. This zone
determines whether procedure is comfortable or painful

50-80 cm (Sigmoid exit): Resistance decreases if technique was good, transition to descending colon
80-85 cm (Splenic flexure): Moderate resistance, feel angle change, corner sensation

85-120 cm (Transverse): Variable resistance depending on anatomy; position changes very effective here
120-160 cm (Right colon): Generally easier than left, smoother progression

160+ cm (Cecum): Reaches terminus, cannot advance further, ileocecal valve palpable

BODY POSITION AND ANATOMICAL EFFECT

Critical Principle: Patient body position dramatically changes colon configuration. This is your most powerful
tool for painless technique.

Position Sequence Strategy

START — Left Lateral Position:

e  Sigmoid coils tighten, rectosigmoid angle becomes acute
e  Most loops form in this position
e  Goodforinitiating insertion through rectum

IF SIGMOID RESISTANCE — Move to Supine:

e Left colon straightens due to gravity reversal

e Rectosigmoid angle becomes less acute

e Most effective single maneuver for sigmoid problems
e Resolves 60-70% of sigmoid resistance automatically

IF TRANSVERSE REDUNDANCY — Move to Right Lateral:
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e Transverse colon straightens
. Different approach angle to hepatic flexure
e  Particularly effective for transverse loops

IF STILL STUCK — Return to Supine + Withdrawal Maneuver:

e  Combine position with scope withdrawal and re-approach

The Power of Position Changes:

Position changes fundamentally alter colon anatomy without scope manipulation. Gravity and mesenteric
tension create entirely different configurations. This is the most important strategic tool in your technical
arsenal.

RECOGNIZING ANATOMICAL VARIATION

Redundant Sigmoid

. Recognition: High resistance at 15-30 cm, limited advancement despite reasonable force, patient
pain significant

. Mental model: Multiple resistance points coming; loops more likely; position changes critical

e Adapted technique: Even gentler force, earlier position changes, more torque emphasis

Short Colon (Post-surgical)
e Recognition: Quick passage through normally resistant points, unexpected angles
e Mental model: Anatomy altered; loops less likely; certain points fixed and resistant

e Adapted technique: Careful advancement through unusual angles, gentle persistence

Mobile Transverse

e Recognition: Easy sigmoid/descending passage, sudden resistance at 80-100 cm, resistance resolves
with position change

. Mental model: Transverse redundancy; position changes particularly effective

e Adapted technique: More aggressive position changes; minimal pushing

Fixed Flexure
. Recognition: Consistent resistance at same insertion depth, unchanged by maneuvers
o Mental model: Fixed anatomical point from adhesions or variation; position changes won't help

o Adapted technique: Multiple attempts with different torque angles; respect anatomical limits

3D DECISION MAKING IN PRACTICE

Your mental model continuously updates in real time:

AT 25 CM:
"l am at sigmoid entry. | feel moderate resistance. Monitor shows repeated curves. My model: normal sigmoid,
early resistance normal. Decision: Continue gently with torque, prepare position change if needed."
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AT 35 CM:
"Steady advancement continuing. Monitor shows multiple curves but advancing through them. Model:
Technique working well. Decision: Maintain gentle push + torque combination."

AT 80 CM:
"l feel splenic flexure resistance. Monitor shows corner. Model: Normal flexure navigation. Decision: Reduce
push, increase torque, navigate carefully."

AT 160 CM:
"I can seeileocecal valve. Model: Good insertion technique, reached cecum comfortably. Decision: Confirm
landmarks, begin withdrawal."

CLINICAL PEARLS

1. Seein 2D, Thinkin 3D — Your monitor is 2D; your brain reconstructs 3D. This mental reconstruction is the
core skill.

2. Resistance =Information — Every resistance point teaches you about anatomy. Analyze it; don't force
through it.

3. Position Changes Change Anatomy — Individual anatomy is not fixed in all positions. Use position
strategically.

4. Patient Comfort = Good Technique — Pain indicates your technique needs adjustment. Listen to the
patient.

5.  Anatomical Variation Is Normal — Every colon is different. Assess variation quickly and adapt.

6. Recognition Trumps Force — Recognizing what you face allows intelligent strategy. Forcing makes
problems worse.

7. The Cecum Is Optional — When anatomy prevents comfortable insertion, quality withdrawal examination
is often more valuable than forceful intubation.

8. Predict Before You Act — Before reaching each anatomical point, predict what you will find. Build pattern
recognition.

9. Integration of All Inputs Creates Mastery — Integrate monitor, tactile, patient, and anatomical inputs into
coherent 3D understanding. This guides decisions.

10. Continuous Model Updating — Never static mental model. Always updating as new information arrives.

KEY TAKEAWAYS

. Understand normal anatomy at each colon segment — what it looks like, feels like, and normal resistance
. Develop 3D thinking — build mental models, update continuously, predict anatomy ahead

. Recognize scope position — correlate depth, feel, and monitor appearance

. Recognize anatomical variation — assess type quickly, adapt technique

. Use position changes strategically — gravity and mesentery position determine configuration
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e Think strategically — predict anatomy, choose appropriate maneuvers, respond to resistance with smart
decisions
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