
Musculoskeletal Imaging of 

the Digits 

Arash David Tehranzadeh, MD

UCSD  MSK Radiology

May 11th, 2006



Musculoskeletal Imaging of the 

Digit

ÂAnatomy & Internal Derangement

ÂThe Extensor System

ÂThe Flexor System

ÂSoft Tissue Masses & Tumors



Musculoskeletal Imaging of the 

Digit

ÂAnatomy & Internal Derangement

ÂThe Extensor System

ÂThe Flexor System

ÂSoft Tissue Masses & Tumors



Anatomy: The Extensor System

Verdan Classification

Zone I: DIP

Zone II: Middle Phalanx

Zone III: PIP

Zone IV: Proximal Phalanx

Zone V: MCP Level

Zone VI: Dorsum of the Hand

Zone VII: Wrist Extensor Component

Zone VIII: Extrinsic Muscles
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Anatomy: The Extensor System

Superficial Layer

Zone VIII: Extrinsic Muscles

1 = extensor carpi radialis 

longus

2 = extensor carpi radialis 

brevis

3 = extensor digitorum

4 = extensor digiti minimi

5 = extensor carpi ulnaris
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Anatomy: The Extensor System

Deep Layer

Zone VIII: Extrinsic Muscles

6 = supinator

7 = abductor pollicis longus

8 = extensor pollicis brevis

9 = extensor pollicis longus

10 = extensor indicis

http://radiographics.rsnajnls.org/content/vol23/issue3/images/large/g03ma08c1b.jpeg
http://radiographics.rsnajnls.org/content/vol23/issue3/images/large/g03ma08g2b.jpeg


Anatomy: The Extensor System

Deep Layer

Zone VIII: Extrinsic Muscles

11 = first intersection

Abductor pollicus longus & 

Extensor pollicus brevis 

cross over the 

Extensor carpi radialis 

longus & brevis
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Internal Derangement

Â Intersection Syndrome

Â Inflammatory process affecting 2nd extensor 
compartment 4-8 cm proximal to Listerôs tubercle at 
junction of zones VII & VIII

ÅTendinosis

ÅPeritendonitis

ÅAdventitial 

Bursa Formation

28 y.o. tennis player with tender distal forearm mass
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Anatomy: The Extensor System

Zone VII: Wrist Extensor Component

APL

EPB

ECRL

ECRB

EPL ED

EI

EDM ECU
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Internal Derangement

ÂDe Quervainôs Disease

ÂTendonopathy and Tenovagitits of 1st

Extensor Compartment affecting APL & EPB 

at level of styloid process in zone VII

ÂChronic repetitive Radial and Ulnar Deviation 

(Rowing, Racquet sports)

MRI Features:

ÅTendon Thickening

ÅHigh Intrasubstance 

Signal

ÅFluid in Tendon 

Sheath

ÅAdj. Soft tissue 

edema
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Anatomy: The Extensor System

Zone VI: Dorsum of the Hand

Extensor retinaculum and Intertendinous 

tendons anchors the Extensor tendons in 

place and restricts motion.
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Anatomy: The Extensor System

Zone VI: Dorsum of the Hand

12 = second intersection

Extensor Pollicus Longus 

crosses over the 

Extensor carpi radialis 

longus and brevis
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Anatomy: The Extensor System

Zone V: MCP Level
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Anatomy: The Extensor System

Zone V: MCP Level

Extensor Hood:

ÅExtends finger to level of proximal phalanx

ÅStabilizes Extensor tendon

ÅLimits Proximal Excursion

http://radiographics.rsnajnls.org/content/vol23/issue3/images/large/g03ma08c1b.jpeg
http://radiographics.rsnajnls.org/content/vol23/issue3/images/large/g03ma08c13c.jpeg
http://radiographics.rsnajnls.org/content/vol23/issue3/images/large/g03ma08g13d.jpeg


Anatomy: The Extensor System

Zone V: MCP Level

Extensor Hood:

ÅSagittal Band ï

ÅDorsal attachment to extensor tendon sheath

ÅVolar attachment to plantar plate of flexor 

tendon sheath
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Internal Derangement

ÂExtensor Hood Injury
Â Partial tear of radial sagittal band of the extensor hood in the 

middle finger.

The Extensor System
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Extensor Tendons
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Phalanx

Zone III: PIP

Zone IV: 
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Internal Derangement: 

ÂOpen Injuries : MRI 
Â <50% tendon width: Conservative splinting

Â >50% tendon width: Primary Surgical Repair

Â

The Extensor System



Internal Derangement

ÂClosed Injury: Mallet Finger
Â Forced flexion Injury at Zone I- DIP joint

Â Detachment of conjoined tendon from the base of the distal 

phalanx.

Â Swan Neck Deformity:

Â DIP Flexion

Â PIP Hyperextension 

from retracted extensor mechanism

The Extensor System



Internal Derangement

ÂClosed Injury: Boutonnier Deformity
Â PIP Flexion injury and injury to the Central Band at or near its 

point of attatchement at the base of the middle phalanx (Zone II / 

Zone III).

The Extensor System

Chronically, lateral bands 

migrate to a volar position 

relative to the axis of rotation 

of the PIP joint. flexion at the 

PIP and an increased tension 

on  intact terminal extensor 

insertion to distal tuft base
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Internal Derangement

ÂBoutonnier Deformity
Â PIP Flexion injury and injury to the Central Band at or near its 

point of attatchement at the base of the middle phalanx (Zone II / 

Zone III).

The Extensor System
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Carpal Tunnel
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Zone V: Proximal to Carpal 

Tunnel
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Verdan Classification

Anatomy: The Flexor System

Verdan Classification

Zone I: DIP

Zone II: 

Middle 

Phalanx

Zone III: PIP

Zone IV: 

Proximal 

Phalanx

PalmarView Lateral View

Zone I: Distal Insertion 

of FDP to Distal 

Insertion of 

FDS

Zone II: ñNo Manôs 

Landò.  Distal 

Insertion of 

FDS to Distal 

Palmar Fold

Zone III: MCP (Proximal 

A1 Pulley) to 

distal part of 

Flexor 

Retinaculum of 

the Carpal Tunnel



Verdan Classification

Anatomy: The Flexor System

Verdan Classification

Zone I: DIP

Zone II: 

Middle 

Phalanx

Zone III: PIP

Zone IV: 

Proximal 

Phalanx

Flexor 

Digitorum

Superficialis

Flexor

Digitorum

Profundus

PalmarView Lateral View

Zone I: Distal Insertion 

of FDP to Distal 

Insertion of 

FDS

Zone II: ñNo Manôs 

Landò.  Distal 

Insertion of 

FDS to Distal 

Palmar Fold

Zone III: MCP (Proximal 

A1 Pulley) to 

distal part of 

Flexor 

Retinaculum of 

the Carpal Tunnel


