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U n d e r s t a n d i n g  L e d g e  F o r m a t i o n

A ledge is an artificial irregularity created during instrumentation — when a file cuts into the outer wall of a curved canal rather than following its natural 
path. Once formed, a ledge blocks access to the apex and prevents any standard rotary file from reaching working length.

How Ledges Form

Every NiTi instrument has shape memory — it wants to return to its straight 
manufactured shape. When a rotating or reciprocating file is placed in a curved 
canal, this memory causes the tip to continuously bear against the outer wall of the 
curvature rather than follow the inner path.

The harder the file cuts, the faster a ledge is created. Rigid instruments are most at 
risk, but any file used with excessive apical pressure or speed in curved canals can 
deviate from the natural canal path and begin cutting laterally into root structure.

Most ledges form on the outer curvature at the point of maximum curve, or in the 
apical third where curvature meets the smallest canal diameter. Once a ledge is 
established, further instrumentation with any standard file simply deepens it — the 
instrument tip catches on the ledge shoulder and cannot advance past it.

Clinical Consequences of an Unresolved Ledge

✕
Apical tissue left untreated

The apical portion of the canal below the ledge remains undebrided. Bacteria, tissue, and 
biofilm persist — the primary cause of treatment failure and continued periapical disease.

✕
Canal transportation
Repeated attempts to bypass a ledge with standard files cause progressive deviation of 
the preparation away from the original canal path, thinning radicular dentin 
unpredictably.

✕
Risk of perforation

As the ledge deepens with each instrument pass, the preparation migrates toward the 
outer root surface. In thin roots or severe curves, perforation becomes a real risk.

✕
Treatment failure
A canal that cannot be cleaned and shaped to working length cannot be obturated 
adequately. Post-treatment disease and symptoms persist. Extraction or surgical 
intervention may be required.

The only path forward:  A ledge cannot be bypassed with a standard rotary file. It requires a purpose-designed instrument with a pre-bent tip that deflects away from the ledge 
shoulder and finds the original canal path below it.



A F  C L  — T h e  L e d g e  B y p a s s  S o l u t i o n

The World's Only Dedicated Ledge Bypass 
Rotary File

Key distinction:  AF CL is not a shaping file. It is a precision bypass instrument —
used specifically to cross a ledge and re-establish access to working length before 
standard shaping continues.

Unlike any standard rotary instrument, the AF CL has a purpose-designed pre-bent 
tip. When the file is inserted manually into a canal with a ledge, the pre-bent tip 
deflects away from the ledge shoulder and naturally seeks the original canal path 
below it — following the curvature rather than binding on the blockage.

Once the file tip has crossed the ledge manually, the endo motor is connected and 
the file works in reciprocating motion to progressively remove the ledge shelf and 
re-establish a smooth path to the apical terminus.

Built on AF-R Wire technology with a rectangular cross-section, AF CL combines 
extreme flexibility with enough structural integrity to operate safely at the site of 
the ledge without risk of separation.

The Two-Phase Bypass Technique

Phase 1 - MANUAL BYPASS

Remove motor handpiece. Insert AF CL by hand alone.

The pre-bent tip deflects away from the ledge toward the original canal wall.

Advance slowly with gentle, controlled pressure until the file crosses the ledge.

Confirm the file tip is below the ledge — do not force past resistance.

No motor. Hand only. The file tip does the work.

Phase 2 - RECIPROCATING REMOVAL

Attach the endo motor to the file (now in position past the ledge).

Select reciprocating programme: CW 90° / CCW 30° at 150 – 300 RPM.

Work with short in-out strokes — the reciprocating motion gradually removes the ledge 
shelf.

Repeat with progressive sizes (#10 → #15 → #20 → #25 → #30) until path is smooth.

Motor only after manual bypass is confirmed.

After successful bypass:  Confirm working length with apex locator. Recapitulate with #10 K-file. Then re-shape the canal with your standard primary rotary system.



A F  C L  C l i n i c a l  P r o t o c o l

1 Diagnose & Plan the Ledge
• Review radiographs and CBCT (if available) to locate the ledge — most 

often at the outer curvature or apical third.
• Note the estimated depth of the ledge and the original working length from 

clinical records.
• Establish straight-line coronal access. Remove pulp chamber content and 

irrigate with NaOCl.

2

Attempt Hand File Bypass
• Take a #10 K-file pre-curved toward the inner wall and attempt to 

negotiate past the ledge.
• Use a watch-winding motion with very light pressure. If the hand file 

crosses the ledge, confirm WL and proceed to standard reshaping.
• If the hand file cannot bypass: introduce AF CL #10.

3
AF CL — Phase 1: Manual Insertion
• Remove motor. Insert AF CL #10 into the canal by hand only — no motor 

engaged.
• The pre-bent tip naturally deflects away from the ledge shelf toward the 

original canal wall.
• Advance gently with slow watch-winding pressure until the file tip passes 

below the ledge level.
• Do not force. If resistance increases, withdraw slightly and re-angle the pre-

bent tip.

4 AF CL — Phase 2: Reciprocating Bypass

• Once the file tip is confirmed below the ledge, attach the endo motor.
• Set to reciprocating motion: CCW 150° / CW 30° · 300–500 RPM · 2.0 N·cm.
• Use short 2–3 mm in-out strokes to progressively remove the ledge shelf.
• Repeat with #15 → #20 → #25 → #30 until a smooth path to WL is 

achieved.

5 Confirm WL & Re-shape
• Confirm working length with TruPex+ apex locator and periapical 

radiograph.
• Recapitulate with #10 K-file and irrigate copiously with NaOCl + EDTA.
• Re-shape the canal with your primary rotary system. AF CL's role is 

complete.

Phase 1: MANUAL Phase 2: RECIPROCATING

Critical sequence:  ALWAYS manual bypass first — NEVER engage the motor before the file tip has passed the ledge by hand. The reciprocating motion removes the ledge; it 
cannot replace manual bypass.



A F  C L  K E Y  F E A T U R E S

Pre-Bent Tip — The Defining Feature

The AF CL pre-bent tip is what makes ledge bypass possible. When inserted 
manually, the bend in the tip deflects it away from the ledge shoulder and 
toward the original inner canal wall. No straight-tipped instrument —
however flexible — can replicate this deflection behaviour. The pre-bend 
allows the file to find the canal path the ledge has hidden.

AF-R Wire Technology

Built on AF-R heat-treated NiTi alloy for exceptional flexibility and cyclic 
fatigue resistance. The AF-R wire allows the file to tolerate the stresses of 
navigating a ledge in both manual and reciprocating phases without 
deforming or separating — critical given the unusual loading forces at the 
ledge site.

Rectangular Cross-Section

The rectangular cross-section provides structural rigidity where it is needed 
while preserving the overall file flexibility. The rectangular design also 
creates multiple cutting edges that efficiently remove the ledge shelf during 
the reciprocating phase, breaking it down incrementally with each activation 
cycle.

Depth Marks — 18 · 19 · 20 · 22 mm

Clear depth marks at 18, 19, 20, and 22 mm allow the clinician to monitor 
exactly how far the file has penetrated during the manual bypass phase —
before the motor is engaged. Knowing the depth of the file relative to the 
estimated ledge depth is critical for safe manual insertion.

AF CL — Purpose-designed ledge bypass:  Pre-bent tip for manual crossing  ·  AF-R Wire for safety at the ledge  ·  Rectangular cross-section for efficient shelf removal ·  
Depth marks for controlled insertion



A F  C L  T I P S  A N D  T R I C K S

Technique

• Always attempt hand file bypass first (#10 K-file pre-curved toward the 
inner wall). If a hand file can be taken past the ledge, use it to confirm 
WL and then proceed directly to reshaping — AF CL is only needed when 
hand files cannot bypass.

• Before inserting AF CL, review the pre-operative radiograph carefully and 
estimate the depth and direction of the ledge. Point the pre-bent tip 
toward the inner wall of the curvature — the direction the original canal 
curves toward.

• Use the depth marks as your guide during manual insertion. Know the 
estimated depth of the ledge before you begin. Insert AF CL manually 
until the tip depth indicator tells you the tip is at or just past the ledge 
level.

• During manual insertion: use a light watch-winding motion with minimal 
apical pressure. If you feel resistance increase sharply, withdraw 1 mm, 
re-angle the tip slightly, and re-advance. Never force.

• During the reciprocating phase: use very short strokes (1–2 mm 
amplitude) near the ledge. Frequency of irrigation between every few 
strokes is critical — debris from the ledge site must be cleared 
continuously.

Clinical

• Work incrementally through all sizes (#10 → #15 → #20 → #25 → #30) 
before considering the ledge fully resolved. Stopping at #10 or #15 
leaves a narrow, irregular path that will not support a predictable final 
preparation.

• After each AF CL size, recapitulate with a hand #10 K-file and irrigate. 
Confirm the hand file reaches WL freely before introducing the next AF 
CL size. The same incremental rule from glide path technique applies 
here.

• Confirm working length with TruPex+ after the bypass of every AF CL 
size. The ledge may have caused a change in the electronic WL reading —
re-confirm at each step rather than relying on the original measurement 
alone.

• AF CL is used for bypass only — it is not a shaping instrument. Once the 
path to WL is re-established and all 5 sizes have confirmed it, transition 
to your primary rotary system to reshape the canal correctly.

• For retreatment cases where the ledge is associated with a previous 
obturation: remove as much GP as possible first with retreatment files, 
then address the ledge with AF CL. Operating through GP remnants 
reduces the AF CL's ability to sense the original canal path.

Motor Settings — Reciprocating programme: CW 90° / CCW 30° ·  150–300 RPM  ·  Torque: 2.0 N·cm  ·  Use TruMotor+ or any compatible reciprocating motor



F i l e  D e t a i l s  &  M o t o r  S e t t i n g s

AF CL Size Progression

#10 Purple
Step 1

Initial bypass — smallest tip. Start here for all ledge cases.

#15 White
Step 2

First enlargement after #10 has confirmed bypass to WL.

#20 Yellow
Step 3

Intermediate enlargement — smooths the bypass path.

#25 Red
Step 4

Near-full-size — path should be smooth and clear by this point.

#30 Blue
Step 5

Final size — completes bypass. Canal ready for primary shaping.

Specifications

Wire AF-R NiTi

Tip Design Pre-bent

Cross-Section Rectangular

Depth Marks 18 / 19 / 20 / 22 mm

Motion Reciprocating

Speed 150–300 RPM

Torque 2.0 N·cm

Files / Pack 6 files

Available Packs

#10 / 21mm — F072606021010 #10 / 25mm — F072606025010

Kit #10–30 / 21mm — F071600021000 Kit #10–30 / 25mm — F071600025000

Mix & Match Discount: Buy 10+ save 10%  ·  Buy 20+ save 15%  ·  Buy 40+ save 20%  ·  tomident.com



T i p s  f o r  A p e x  L o c a t o r s

General  Guidelines

• Use apex locators together with radiographs 
— overreliance on either alone reduces 
accuracy.

• Blood does not significantly affect 
measurement accuracy.

• Use the thickest file that comfortably reaches 
the apex.

• Avoid excessively dry canals — moisten with 
irrigant if needed.

• Keep the access cavity dry when multiple 
canals are present.

Irr igation Tips

• High NaOCl concentrations (5–6%) can 
interfere with accuracy.

• 2–4% NaOCl slightly warmed is often more 
effective.

• Remove caries before treatment — carious 
tissue is conductive.

• Prevent the file or lip clip from contacting 
metallic restorations.

• Remove any gutta-percha before measuring 
working length.

Cautions

• Open or large apices may reduce apex locator 
accuracy.

• If apex is reached much earlier than expected, 
suspect a perforation.

• Withdraw the file and reattempt canal 
negotiation carefully.

• Determine WL by subtracting ~0.5 mm from 
the apex reading.

• Confirm findings with radiographs when 
necessary.

Once the apex is reached, subtract ~0.5 mm to establish working length for shaping.

Notice: The information appearing in these instructions is of general nature and is NOT a substitute for, or to be used in conjunction with professional medical 
advise. The products in the supplied by Tomident are for Dental Professionals only.
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