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Objectives

• Enhance the participants knowledge of Achilles 
tendon anatomy and biomechanics

• Enhance the participants knowledge of Achilles 
tendon pathology

• Outline current treatment strategies for 
Achilles tendinosis, insertional tendinosis, and 
ruptures

Achilles Tendon Anatomy

• Triceps Surae

• Largest and strongest 
tendon

• No synovial sheath

• Blood supplied from 
paratenon

• Watershed between 
muscle and bone
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Triceps Surae Anatomy

InsertionTendonMuscleOrigin

Calcaneal 
tuberosity

Posterior fibers 
Achilles tendon

Medial head 
gastrocnemius

Posterior medial 
femoral condyle

Calcaneal 
tuberosity

Posterior fibers 
Achilles tendon

Lateral head 
gastrocnemius

Posterior lateral 
femoral condyle

Calcaneal 
tuberosity

Anterior Fibers 
Achilles tendon

SoleusFibular head and 
soleal line post. tibia

Triceps Surae Anatomy

InsertionTendonMuscleOrigin

Calcaneal 
tuberosity

Posterior 
fibers 
Achilles 
tendon

Medial 
head 
gastroc.

Posterior 
medial 
femoral 
condyle

Calcaneal 
tuberosity

Posterior 
fibers 
Achilles 
tendon

Lateral 
head 
gastroc.

Posterior
lateral 
femoral 
condyle

Calcaneal 
tuberosity

Anterior 
Fibers 
Achilles 
tendon

SoleusFibular 
head and 
soleal line 
post. tibia

Source: Earthslab.com

5

6



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Triceps Surae Anatomy

InsertionTendonMuscleOrigin

Calcaneal 
tuberosity

Posterior 
fibers 
Achilles 
tendon

Medial 
head 
gastroc.

Posterior 
medial 
femoral 
condyle

Calcaneal 
tuberosity

Posterior 
fibers 
Achilles 
tendon

Lateral 
head 
gastroc.

Posterior
lateral 
femoral 
condyle

Calcaneal 
tuberosity

Anterior 
Fibers 
Achilles 
tendon

SoleusFibular 
head and 
soleal line 
post. tibia

Triceps Surae Anatomy

InsertionTendonMuscleOrigin

Calcaneal 
tuberosity

Posterior 
fibers 
Achilles 
tendon

Medial 
head 
gastroc.

Posterior 
medial 
femoral 
condyle

Calcaneal 
tuberosity

Posterior 
fibers 
Achilles 
tendon

Lateral 
head 
gastroc.

Posterior
lateral 
femoral 
condyle

Calcaneal 
tuberosity

Anterior 
Fibers 
Achilles 
tendon

SoleusFibular 
head and 
soleal line 
post. tibia

7

8



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Biomechanics

Biomechanics

• Standing

– Postural control

• Walking

– Eccentric contraction for deceleration

• Running

– Concentric contraction for acceleration
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Pathology

• Non‐insertional Tendinosis

– Hypovascular zone

– Degenerative disease

• Insertional Tendinosis

– Degenerative tendinosis

– Calcific tendinosis

– Enthesophyte

– Haglund’s deformity

– Bursitis

• Acute Rupture

Non‐insertional Achilles Tendinosis

• Clinical presentation

– Chronic course of 
symptoms

– Non‐insertion pain w 
activity, first step worse

– Achilles fusiform or 
nodular thickening

– Achilles tenderness

– Painful‐arc sign
• J Williams. Sports Med 
3:114‐135, 1986

– Gastrocnemius contracture
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Non‐insertional Achilles Tendinosis

• Non‐surgical Treatment

– PT

• Modalities

• Eccentric 
strengthening

• Stretching

Non‐insertional Achilles Tendinosis

• Non‐surgical Treatment

– Heel wedges

– Night splint

– Boot or AFO

– Shock therapy, 
regenerative medicine
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Non‐insertional Achilles Tendinosis

• Never inject the tendon

• Brisement with US 
guidance is permitted

http://www.mskultrasound.com.
au/wp-
content/uploads/2012/09/msku
s-lower-limb-achilles.jpg

Non‐insertional Achilles Tendinosis

• Surgical Treatment

• Rarely indicated

• Gastrocnemius recession 
if contracted

• Debridement

• FHL transfer

• US guided debridement 
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Non‐insertional Achilles Tendinosis

• Complications of surgical 
treatment

– Slow recovery

– Persistent tendinosis

• Thickening

• Pain

“Eccentric exercise 
remains the first‐line 
treatment for 
noninsertional Achilles 
tendinopathy with the 
most literature 
supporting its use. ”
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Insertional Achilles Tendinosis

• Clinical presentation

– Chronic course of symptoms

– Insertion pain with activity, 
first step worse

– Achilles insertion thickening 

– Calcaneal deformity

– Achilles insertional 
tenderness

– Gastrocnemius contracture

Insertional Achilles Tendinosis

• Imaging

• X‐ray

– Enthesophyte

– Haglund’s Deformity

• MR

– No routinely utilized
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Insertional Achilles Tendinosis

• Non‐surgical Treatment

– PT

• Modalities

• Eccentric strengthening

• Stretching

Insertional Achilles Tendinosis

• Non‐surgical Treatment

– Backless shoe

– Heel wedges

– Night splint

– Boot or AFO
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Insertional Achilles Tendinosis

• Never inject the tendon

• Guided injection to the 
bursa is permitted

Insertional Achilles Tendinosis

• Surgical Treatment

– Frequently indicated after failed 
management

– Gastrocnemius recession if 
contracted

– Detachment, debridement of 
Achilles insertion and bursa
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Insertional Achilles Tendinosis

• Surgical Treatment

– Resection of calcaneal 
bone deformity

– Double row anchor 
reattachment of insertion

Insertional Achilles Tendinosis

• Complications

– Rupture after fall

– Persistent pain

– Infection

– Thickened insertion
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Recurrent calcifications 
common but not 
associated with inferior 
outcomes or recurrence

Achilles Rupture

• Clinical presentation

– Acute presentation

• Violent onset

• Pop

• Unable to play or walk

• Weak PF

– Gap sign
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Achilles Rupture

• Imaging

– X‐ray

• Always

• Look for avulsion fracture

– MR

• Not needed 

• Frequently ordered prior to 
presentation

Achilles Rupture

• Clinical presentation

– Posterior leg swelling/bruising

– Achilles tenderness

– Hyper‐dorsiflexion

– Thompson sign

– Decreased tension
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Achilles Rupture

• Non‐surgical treatment

• TREATMENT 

• Functional rehabilitation 
similar to post‐surgical 
rehab

– NWB plantarflexed 
splint or boot x 2 wk

– Partial WB with wedged 
boot x 4 wk

– Full WB with boot and 
PT x 6 wk

Achilles Rupture

• Surgical treatment

• Open vs. Percutaneous 
Repair

• Functional rehabilitation

– NWB plantarflexed splint 
x 2 wk

– Partial WB with wedged 
boot x 4 wk

– PT full WB with boot x 6 
wk
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Achilles Rupture

• Complications

• Re‐rupture

– Non‐surgical

• Dehiscence/infection/re‐
rupture

– Any surgical

• Sural nerve injury

– Percutaneous Surgical
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“The average number of 
outcome reversals 
needed to alter 
significance of a given 
study was 2.90.”

“These studies 
[conclusions] may not 
be as stable as once 
thought.”

“The absence of 
evidence is not evidence 
of absence.”

“Increasing incidence of 
nonoperative treatment 
in ATRs is not clearly 
supported by current 
evidence.”
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AT rupture prohibits nearly 
25% of professional athletes 
from returning to their 
respective sport. Of those 
able to return to compete at a 
professional level, the mean 
time to RTP is 11 months—
nearly double the estimated 
6-month recovery for RTP in 
the general population.
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What Is the Best Evidence to Guide Management of Acute Achilles 
Tendon Ruptures? A Systematic Review and Network Meta-analysis 

of Randomized Controlled Trials
Brad Meulenkamp, MD, Taylor Woolnough, MD, Wei Cheng, Dawn Stacey, Megan Richards, MD, 

FRCSC, Arnav Gupta, Dean Fergusson, Ian D. Graham

• AOFAS Annual Meeting 2022
• Network meta-analyses allow for simultaneous 

comparison of all existing treatments using both direct 
and indirect evidence.

• We performed a network meta-analysis of randomized controlled trials to answer the 
following questions: Considering open repair, minimally invasive surgery repair, functional 
rehabilitation, or primary immobilization for acute Achilles tendon ruptures, (1) Which 
intervention is associated with the lowest risk of rerupture? and (2) Which intervention is 
associated with the lowest risk of complications resulting in surgery?

• Nineteen RCTs (1316 patients) were included in the final analysis.

• “Faced with acute Achilles tendon rupture, patients should be counseled that the risk of 
rerupture likely is no different across contemporary treatments.”

A Systematic Review of Extracorporeal Shock Wave 
Therapy (ESWT) for Insertional and Noninsertional

Achilles Tendinopathy
Matthew B. Weiss, BS, Mohammad T. Azam, BS, Nathan Jia, Hugo A. Ubillus, MD, 

Mehreen A. Pasha, George Jejelava, John G. Kennedy, MD, FRCS(Orth)

• AOFAS Annual meeting 2022

• Systematic review of the literature on shockwave 
therapy to determine if there was a difference in 
efficacy for patients who have undergone ESWT for IAT 
and nIAT

• Sixteen studies were included in this review, 6 with Level I evidence, 4 with Level II, 5 with 
Level III, and 1 with Level IV. There were 505 cases of AT

• AS pain scores and VISA-A functional scores displayed similar positive results for both 
cohorts.
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