Finger / Hand Injuries in sport


Injuries surrounding the PIP joints

PIP joint anatomy

- Hinge joint 

- Stability derived from articular contours and ligamentous structures

 -Secondary reinforcement provided by adjacent tendon and retinacular systems

3 dimensional “ ligamentous box complex”

 Lateral stability via paired collateral ligaments and the accessory collateral ligament

 volar stability via the volar plate

- The stability of the joint is supplemented dorsally by the central slip of the extensor tendon and volarly by the flexor tendons.

Phalangeal fractures

Periosteum of bone is in contact with extensor and flexor tendons and will adhere to the fracture site and will subsequently limit ROM

Management

Ideal position to immobilise a determined/suspect phalangeal # is the “safe” position

ie wrist 20 ext

MCP 90 flexion

I/P extended

Stable shaft # after reduction

· Buddy strapping

· Early motion

Shaft # with gross instability/or involves articular structures

Fixation after closed reduction

ORIF with controlled early motion and oedema control.

PIP joint dislocations

· ‘on field’ examinations should be supplemented with an AP and true lateral x-rays so an accurate diagnosis can be made

· When assessing functional stability consider

* active stability

* passive stability

Actively stable  can move voluntarily through ROM, despite ligamentous disruption i.e. the joint is inherently stable 

Re displacement with motion = major ligamentous disruption

Passive stability gentle lateral stress to test the radial and ulna collateral ligaments

“shear stress” in P.A plane to test volar support

compare to other hand to determine normal level of laxity

PIP joint dislocations may be (refers to position of middle phalanx)

(1) dorsal

(2)  volar 

(3) lateral

(1) Dorsal dislocations

- most common of all three

- caused by hyperextension stress with longitudinal compression

- volar lip shears off or impacted producing and if strong # + dislocation

3 classifications

Type 1

Type II

Type III

Type I 
- avulsion of volar plate from base of middle phalanx with minor longitudinal split in the collateral ligaments

Type II  
- more severe with major bilateral split in the collateral ligaments 

= complete dorsal dislocation

Type III 
 (or # + dislocation) the joint may be unstable or stable

Stable type III - 40% disruption of volar articular segment

- Transverse disruption of base of phalanx

- However dorsal portion of the collateral ligament remains attached

Unstable type III - Greater than 40% o volar articular segment disruption

- Collateral ligament lose insertion into middle phalanx

* unable to reduce injury accurately with closed technique due to soft tissue interposition into the articular space, may require ORIF

Management

Type I + II - usually stable to both active and passive testing

Managed – period of immobilisation and restricted ROM –10 days

· Use aluminium dorsal Zimmer splint as an extension block prevents extension beyond point at which joint subluxes or dislocates 

i.e. splint flexed at PIP joint level 20o – 30o
· Physio can commence flexion exercises and extension exercises

· Removable Velcro straps to hold finger against splint in between exercising

· Assist with oedema control via Coban on finger

· After 7-10 days straighten splint to allow full extension, continue exercises

· After 21 days discard splint but buddy strap for support

Untreated Type II and Type II can develop flexion contractures or chronic PIP joint subluxations ie. ‘Swan neck’ deformities (PIP hyperextension)

These problems are difficult to treat and require a long time away from sport, particularly if surgery is involved.

Type III stable # + dislocation

- Same treatment as for I + II

- More satisfactory then k-wire fixation as allows joint glide 

- However maintain protective extension block splinting for longer period

- Follow by 2-3 period of buddy strapping

* 
 - a dynamic traction splint is another method of management for type III stable   injuries

- maintains reduction, allows early active motion

- high degree of surgeon/therapist co-operation

Type III unstable as discussed requires fixation.

- If a K-wire is used, once removed protective flexion with a dorsal Zimmer set at 30 o flexion would be used for 4 weeks – achieve full PIP extension at 5 weeks

(2) Volar PIP joint dislocations

- involves rotatory longitudinal compression force on semi flexed PIP joint

- results in unilateral disruption of collateral ligaments + partial avulsion of the volar plate 

- condyle ruptures through central slip and lateral bends

When reducing


- Apply gentle traction with both MP and PIP joints flexed to relax lateral bands


Then with a small rotatory motion( achieve reduction

* if unable to reduce or suspect significant damage to extensor tendon (ORIF

Poor management of volar PIP joint dislocations = 


Boutonniere deformity

i.e. flexion of PIP joint / hyperextension of DIP joint

Management

If lag of 30o or greater at PIP joint suspect extensor tendon rupture


- Splint PIP joint in full extension 3-4 weeks


- DIP joint is free


- Flex/extend DIP joint to maintain length of retinacular ligaments


- Then after this apply active splint to allow active flexion


- An active splint dynamically returns the PIP joint to full extension (protects the extension tendon)


- This is used for a further 3-4 weeks

(3) Lateral dislocations 


- if lateral ligaments disrupted

- realign joint ( will return to normal realignment 


- unless major damage to ‘ligamentous box’

Management



same as for stable dorsal dislocation i.e. dorsal splint 



protective splinting is required for 6 weeks (most commonly buddy strapping)



maintain ROM throughout treatment


- If complete disruption/tear – may require surgical intervention

POOR MANAGEMENT WILL RESULT IN AN UNSTABLE JOINT


Fractures

# are a result of a crush or axial force

# + dislocations/subluxation can be  
(1) volar

(2) dorsal

(1) volar - unstable = surgical management

   - stable = compression bandage protective splint, maintain ROM.

*careful attention to haematoma beneath the nail

 
 ( may need piercing and drainage

If the nail bed damaged requires surgery

     (2) Dorsal dislocation/subluxation with fracture more common than volar

management = protective splint during sport maintain ROM

Tendon injury to DIP joint

*          Most common
 of all injuries to the DIP joint 

*          Significant residual Disability if unrecognised and untreated

Extensor tendon

Mechanism

- Extrinsic force (i.e. ball) forcibly flexing DIP joint while it is contracting

Or

- Extrinsic force hyper extending, compressing the DIP against middle phalanx

= avulsion # at articular structure

both will damage the extensor tendon

=dropped finger or “MALLET” deformity

Management

mallet deformity + or – small bony fragment with no subluxation

· DIP joint splint age in full extension or slight hyperextension

* continuously worn for 6-8 weeks

   longer if lag persists

* then gradually weaned off 4-8 weeks

* Can continue playing sport with splint in situ 

* splint only the DIP joint


- Place it dorsally to allow finger tip sensitivity 

- change it regularly to prevent skin maceration

- DIP joint must be maintained in full extension

- And not allow any flexion when changing splints

* If articular surface involved or roar subluxation present ( ORIF, K-wire

IF UNTREATED MALLET INJURIES WILL RESULT IN A TENDON LAG THAT IS DIFFICULT OT RECONSTRUCT AND MAY REQUIRE DIP JOINT FUSION.  IN THE EXTREME, SWAN NECK DEFORMITY MAY RESULT

Flexor tendon

- Lack of DIP flexion may be thought to be due to pain, rather than complete FDP    avulsion

Mechanism

- Occurs when grabbing opponents jersey

- The pull of the jersey forcibly extends the distal phalanx while the finger is actively flexing

Detection

- Unable to flex DIP joint

 
- Often restricted motion at the PIP joins

- Tender mass on volar structure where tendon has retracted too.

Management

- Repair by hand surgeon within 7 days of injury

- Specific post op management – best managed by hand therapist

- Three-month rehabilitation prior to return to sport


Anatomy

- Condyloid joint

- Motion in flexion/extension plane

- Some degree of Abduction/adduction and rotation

Inherent stability due to 

- Complex capsular

- Ligamentous


SUPPORTING STRUCTURES

- Musculotendinous

Lateral aspect

- Collateral ligaments originate from condyles

- Of metacarpal

- Run obliquely + volarly to proximal phalanx

- Insert into volar plate

Volar aspect

- The volar plate forms the floor of MP joint

- Supported by thenar intrinsic musculature

- The abd pollicus, add pollicus and flexor pollicus brev is add lateral stability

Ligament Injuries

· Most common injury to the MP joint is the ulna collateral ligament

(skiers thumb, gamekeepers thumb)

Detection

- weakness of pinch

- instability when thumb is stressed into abduction

Mechanism

- ligament is torn from attachment

when thumb is stressed in a radial direction at the MP joint 

i.e. during tackle, in a fall.

-can also have injury to dorsal capsule and ulna aspect of volar plate

- can also have avulsion – fracture

Management

Partial tear -  closed reduction in a thumb spica cast for about 4 weeks 

      - then tape to allow early return to support

complete tear -  surgery and subsequent thumb spica cast 5 weeks

· then taping to allow return to sport 

* restore ROM after removal of casting in both cases

· In complete tears high portion of adductor aponeurosis interposition between distally avulsed ligament + insertion.  Healing may not be possible without reconstruction

· Specific thenar musculature strengthening allows for early return to sport provided thumb is protected

Differentiate between complete and partial tears:

· Complete - tenderness at MP joint

    - 35 o more unstable to radial stress then the other thumb 

     - may have some rotational deformity

· radial collateral ligament tears also occur but less common

Management is the same for ulna collateral ligaments

Dislocations

· Rare

· Can have volar subluxation occurring with ligament injuries

Mechanism

· MP joint forcefully hyper extended as in a fall

· Can tear volar plate

Management

· If soft tissue interposition occurs – closed management is not possible ORIF + immobilisation.

Intra-articular fracture dislocations

Mechanism

· Axial compression

· Small volar fragment remains attached to the volar ligament

· The Adductor pollicus then pulls the metacarpal proximally resulting in a Bennett’s – Dislocation

Management

· Reduction and fixation( immobilisation

then    – active protected motion

· Protective splinting/taping to return to sport
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THUMB MP JOINT INJURIES








