Hand and Elbow


Nerve

· Epineurium – around entire nerve

· Internal – around perineurium ???

· External – around entire nerve ???

· Perineurium – around groups of fascicles

· Endoneurium – around individual fascicles

· Longitudinal orientation through endoneurium allows mobilization over long segments

· Meissner corpuscle

· Rapid adapting

· Small discrete field

· Located along interdermal ridges

· Well suited to moving 2PD

· Merkel Cells

· Slow adapting

· Small discrete field

· Static 2PD

· Pacininian Corpuscles

· Rapid adapting

· In sq tissues

· Large field

· Pressure sensation

· Double Crush

· Compression at one locus decreases threshold at another

· C6 radiculopathy and CTS

· TOS and cubital tunnel

· Nerve compression

· Ischemic mechanism

· 30 mm hg parasthesias

· 50 mm hg axoplasmic flow stops

· >60mm ischemic nerve block

· levels of nerve recovery

· anesthesia, pressure, pain, moving touch, moving 2PD, static 2PD, threshold tests

· in order of 1st to recover

· etiology

· systemic/inflammatory

· prenanccy – altered fluid balance

· tumors

· threshold tests

· semmes-weinstein

· vibratory threshold

· motor fibers

· large myelinated

· affected later in process

· sensory

· show earliest manifestation of demylelinzation

NCV
· Size of CMAP or SNAP is proportional to # of axons

· CMAP

· Decreased with axon loss anywhere distal to anterior horn cell body

EMG

· Increased insertional activity is abnormal

· Fibrillation

· Single muscle fiber activity

· Always abnormal

· Initially large amplitude

· Late small amplitude (> 100uV)

· Sharp waves
· Seen in all disorders with fibrillation

· Fasciculations

· Single motor unit activity

· Indicated in NM disorders (anterior horn cell level) – higher up than fibrillations (ALS)

· Reinnervation shows up as polyphasic waves on EMG – recovering nerve

· Decreased amplitude = axonal loss

· Increased latency = demyelination

· EMG/NCS critieria

· DSL > 3.2 ms

· DML > 4.2 ms

CTS

· Not inflammatory

· Edema and fibrosis

· Endoscopic 2 wks earlier RTW

· #1 failure is incomplete release

· pinch nl @ 6 wks

· grip nl @ 3 mo

· revision if:
· persisting sx

· short incision surgery

· failed endoscopic

· night pain

· relief w/ steroid injection

· results not as good as primary CTS – only 53% improvement

pronator syndrome

· entrapment at pronator teres (deep head most common)
· gantzer’s muscle – accessory head of FPL

· EMG dx in PQ and FPL

· No night pain

· Tx: conservative vs. release

· Resisted pronation w/ elbow supinated and extended – pain

· Parasthesias w/ MF PIP flexion – compression at FDS (gantzer’s M)
· Potential causes of compression: Ligament of struthers – supracondylar process, lacertus fibrosis, pronator teres, FDS

AIN sx
· Motor loss but no sensory change

· Loss of FPL, FDP-I

· EMG diagnostic

· r/o brachial neuritis (parsonage-turner sx)

· tx: observation

ulnar nerve

· cubital tunnel

· dorsal sensory branch breaks off high, so if decreased sensation, lesion is proximal to forearm (cubital tunnel)

· dorsal interossei is last M to be innervated by ulnar N.

· elbow flexion test

· compression test

· Tinel’s

· MC site of compression

· FCU heads

· Osborne’s ligament

· Ganglion

· Medial intermuscular septum

· Arcade of struthers (hiatus in intermuscular septum) – where nerve is passing from ant to post compartment

· Anconeus epitrochliaris muscle

· Snapping triceps

· 50% better with conservative tx

· differential: lung apical tumor, TOS, c7 radiculopathy

· literature favors subM transposition for moderate to severe neuropathy

· intrinsic atrophy = poor prognosis

· injury to medial antebrachial cutaneous nerve is #1 problem with all procedures

· ulnar tunnel syndrome

· #1 cause ganglion

· also can have ulnar A thrombosis

· can various presentations

· if lesion is proximal – mixed sx

· if at hamate hook, then motor only sx
radial tunnel sx

· pain syndrome

· nerve studies always nl

· no PIN dysfunction

· causes of compression

· arcade of froshe

· fibrous bands

· recurrent radial vessels

· ECRB

· Distal supinator

· Conservative – 6 mo

· Surgical decompression – 50-80% better

PIN sx

· EMG/NCS diagnostic

· Tx: decompression if no recovery by 3 mo
Approaches

· Henry – not enough exposure of nerve at supinator

· Brachioradialis spltting

· Most direct approach to arcade

· Posterior Thompson test

· ECRB – EDC

· Best view of entire supinator

· BR – ECRL interval

Suprascapular neuropathy

· SS notch 

· Spinoglenoid notch ganglion

· All have labral tear

· Tx tear – no need to decompress ganglion

TOS

· Neurogenic - MC

· Vascular (extremely rare)

· Clinical diagnosis (nerve tests not helpful)

· Ass w/ cervical rib

· Adson’s maneuver

· Diminished pulse 

· Rotate head away from affected side

· Hyperabduction w/ dimished pulse

· Offending agent: anterior scalene M.
Wartenberg’s sx (cheralgia parasthetica)

Neuropraxia – physically intact

· Contusion

· Absence of Tinel’s (reliable test)

· May have local demyelination

Axonotmesis – myelin tube intact, but axons disrupted

· Start sprouting 4-6 wks after injury

· EMG polyphasics develop 2 mo prior to clinical exam

· Advancing Tinel’s (multiple collateral sprouts)

· Advances 1-2 mm day

· Primary nerve repair within first 3 wks – equivalent results

· For GSW w/ nerve transaction, delayed repair is better (let it declare itself), usu grafted

· Epineurial repair for most cases

· Exception is median & ulnar at wrist

Neurotmesis - 

· Sensory reeducation improves results

· Assists brain in reinterpreting axon impulses

· Tension across repair reduces blood flow, encourages gapping

· 40 yo is age cutoff for nerve recovery

· auto nerve grafting

· sural nerve

· MACN

· LACN

· Terminal portion of PIN

· Nerve conduits

· Results equivalent to grafting

· Technically easier

· Limited to 3 cm defects

· Vascularized nerve grafts

· No significant benefits

· May be better for plexus
Brachial plexus

· Dorsal scapular nerve, long thoracic nerve – is at root level

· Bad prognostic sign when these are out

· Horner’s sign

· Avulsion of C8 or T1

· Goals

· 1. restore elbow flexion

· 2. shoulder abduction

· hand sensibility, wrist extension, finger flexion

· timing of surgery

· immediate (3 wks to 3 mo)

· for near complete palsys

· delayed (3-6 mo)

· for traction injury

· low energy

· nerve transfers

· new

· distal spinal accessory to suprascapular

· triceps medial head motor branch to axillary

· FCU motor branches to biceps & brachialis

· ulnar motor fascicle to biceps can restore elbow flexion

· pec major motor to musculocutaneous nerve

· intercostals nerve transfer

· obstretical palsy

· no biceps fx by 3 mo indicates surgery in most cases

· upper root injuries are usu extraforaminal

· neuroma resected and grafted

· lower root injury usu root avulsion

Tendon injuries

· Juncturae tendinum

· Traction on EDC-I produces 32% middle finger MP extension

· Can mask radial n. injury

· Transverse retinacular ligament holds lateral bands in position

· Oblique retinacular ligament 

· Runs from terminal extensor tendon to volar plate

· Allows one to do fowler tenotomy

· Triangular ligament at middle phalanx

Extensor tendon injury

· < 50% laceration – repair not required

· zones

· odd number over joints

· even over shafts

Mallet finger

· Zone 1

· Most are ruptures of terminal extensor tendon

· Tx: closed

· < 4 wks = acute

· can tx w/ splinting up to 6 wks from time to injury

· total of 6 wks of splinting

· 80% w/ good results

· > 6 wks – chronic

· tx: live with it, resection and imbrication, or DIP fusion (best)

· fractures

· tx is closed

· as long as jt does not sublux

· fx of 20-50%, maybe ORIF

· complications high

· 18% nail deformity

· 16% re-operation

boutonniere deformity

· zone III

· 3 components

· central slip rupture

· triangular ligament attenuation

· lateral band volar migration

· ORL and TRL contracture

· DIP and PIP capsular contracture

· most sensitive test

· elson test

· MP & wrist flexed

· Loss of active PIP extension

· Acute tx

· Static splinting PIP

· 6 wks continuous

· DIP & PIP jt free

· Chronic tx

· Supple joints first

· Fowler tenotomy

· Cut terminal tendon

· Staged release – Curtis

· V-Y advancement (dorsal approach) 

· May not be good b/c high complication rate

· Poor signs, age>45
Swan Neck deformity

· Causes

· DIP: mallet finger

· PIP: volar plate laxity, FDS rupture or LAC

· MP: MP subluxation – causes intrinsic tightness, intrinsic spasticity

· Tx: identify cause

· DIP 

· SORL reconstruction

· Free graft from terminal extensor tendon

· Passes volar to PIP jt, tenodesing dorsally

· Balances tension on graft

· PIP

· FDS tenodesis

· Lateral band translocation

· One band volar, suture to volar plate, becomes checkrein

Extensor tendon rehab

· Traditional – delayed mobilization 3 wks

· Complications: loss of flexion

· Early ROM

· Best used for zones III-IV

· Short arc motion protocol
· Limited excursion of tendon to prevent adhesions

· Better results in tx of zone III (central slip)

· Superior to static splints

· Extensor Zone IV

· < 50% of tendon , then observe

· short arc motion protocols

· Extensor Zone V, VI

· Delayed mobilization (3-4 wks)

· Dynamic extension splinting not better

· Zone VII

· Poor results more frequent

· Repair must glide in fibro-osseus sheath

· Delayed mobilization effective

· Extensor tendon repair

· Results worse if fracture

· #1 problem is FLEXOR lag

· combined injuries do worse

sagittal band rupture

· Dx

· Popping MPJ

· Ulnar deviated finger (when radial band is out)
· Extensor lag

· Tx:

· Acute: extension splinting for 4-6 wks

· Chronic: repair or reconstruct

· Repair: direct repair

· Slip from extensor as tenodesis to hold tendon centralized if nothing is there

· Zone VII and VIII

· Tx: core suture

· Delayed mobilization

Extrinsic tightness

· Limited flexion sec to adhesion of extensor to bone

· Tenodesis effect

· Improved PIP flexion w/ MP extension

· Improved MP flexion w/ wrist extended

· Tenolysis improves flexion

· Often does not resolve extensor lag

Intrinsic tightness

· Sec to crush injury

· Finochietto test

· MP hyperextension causes limited PIP flexion

· PIP flexion improves w/ MP flexion

· Tx: intrinsic stretching

· Then tenolysis if this doesn’t work

Lumbrical plus

· Paradoxical PIP extension w/ active fist

· FDP is disrupted, lumbrical then moves proximally

· Exerts force at central slip

· Tx: lumbrical tenotomy

Flexor tendon

· Healing:

· Inflammatory 0-5 days

· Fibroblastic 5-28 days

· Ruptures occur here (17-20 days)
· Remodeling >28 days

· Transitioning to more active motion here

· Starting to get tensile stress

· Full strength at 12-16 wks (no restrictions)

· Gapping > 1-2 mm, then more adhesions and rupture rate

· Zones I-V

· I – distal to A4

· II – A1-A4

· III – Palm

· IV – carpal tunnel

· V – forearm

· Repair timing

· < 7-10 days w/ improved results

· delayed repair 1-3 wks

· secondary repair tendon graft

· staged

· need epitenon suture

· 6-0 nylon

· adds 20% strength to repair

· need 4-strand repair

· linear increase in strength as # or core sutures increases

· sheath repair

· optional

· no effect on outcome

· pulleys

· have to preserve A2, A4, oblique pulleys

· rehab protocol

· wrist flexed 30 deg

· MCP at 70 deg

· Passive flexion

· Active extension

· Kleinart program

· Rubber bands and pulleys

· Problems: PIP flexion contracture

· Must be at least 11 yo

· Early active tendon rehab

· Active wrist motion

· Increases tendon excursion

· Secondary decrease of adhesions

· Improved results

· Need highly cooperative patient

· Partial lacerations

· > 50% leads to rupture

· < 25%, trim

· 25-50% epitenon suture

· > 50% epitenon + core

· zone I

· distal to FDS insertion

· may advance stump up to 1 cm

· repaired directly back to bone

· type I: profundus in palm

· vascular nourishment is compromised

· needs to be repaired within 10 days

· type II: small fragment at a3 pulley

· can repair within one month

· type III: large distal fragment

· quadrigia effect

· results from advancement of FDP beyond 1 cm (shortened tendon)
· flexion deformity inhibits full flexion of adjacent finger

· zone II

· stronger repair allow early ACTIVE ROM rehab protocols

· further improves results over Kleinert or Duran protocols

· associated injuries negatively impact outcome

· zone III

· high rate of NV injury

· results better than zone II

· no pulleys

· zone IV

· have to reconstruct transverse carpal ligament

· z-lengthen

· zone V

· FA level

· Favorable results

· 4-strand repair

· delayed mobilization

· FPL

· Different – because bigger muscle, powerful

· Need 4 or 6-strand repair

· Preserve oblique pulley

· No advantage to early active motion

· Single tendon system

· Avoid zone III

· Consider graft

· 15-20% rupture rate

· tendon grafting indication

· minimal scar

· full passive ROM

· good skin

· intact nerve

· tendon reconstruction

· not recommended if FDS intact

· buying a flexion contracture at PIP jt

· DIP fusion preferable

· Staged w/ silicone rod if bed is poor

· Wait 3 mo prior to graft

· No advantage to active rods

· Pulley reconstruction in stage I

· Tendon graft sources

· Palmaris longus

· Plantaris, absent in 19%

· Long toe extensor

· Pulley reconstruction

· If reconstruct A4

· Passes over extensor

· If reconstruct A2 graft

· Deep to extensor

· Tenolysis

· Required in 50% of staged tendon grafts

· Indicated for active vs. passive ROM deficit

· 1st need passive motion

hand infections

· paronychia

· staph

· I&D

· Daily soaks

· Antibx

· Chronic in DM

· Candida albicans

· Tx tolnaftate or clotrimazole

· Marsupiliation – an option for tx failures

· Felon

· Pulp space infection

· Staph

· I&D

· Daily soaks

· Must rupture septa

· Septic arthritis

· Fight bite

· Alpha-strep and staph MC organisms

· Eikenella corrodens 25%

· Tx w/ high-dose PCN

· Bacteroides MC anaerobe

· All bites >24 h w/ cellulites

· Pathogens

· Cat bites

· Pasteurella multoceda

· Cat scratch dz

· Bartonella (single large lymph node)

· Marine env

· Mycoplasm marinum

· Rose thorn

· Sporothix

· Herpetic whitlow

· May look like felon

· Healthcare workers

· Vesicles

· Tx: observe

· Highly contagious

· Flexor tenosynovitis

· Flexor sheath

· Staph aureus

· Kanavel signs

· Tx: emergent I&D

· IV antibx

· Do not need extensile exposure

· Do not do Bruner incisions on infection

· Hand space infections

· Collar button
· Potential space created in webspace

· Need to be drained from dorsal and volar

· hairdressers

· Mid-palmar space

· Deep to flexor tendons

· Separated from thenar space by adductor pollicis

· Thenar space

· Parona’s space

· Volar to pronator quadratus

· Flexor tenosynovitis can migrate proximally into ulnar bursa (horseshoe abscess)

· Mycobacterial infx

· M. Marinum

· Direct penetration

· “water” wounds

· culture

· 30 deg C on Lonstein-Jensen

· high index of suspicion

· 4-6 mo tx

· M. avium-intracellare

· Soil, water, poultry

· #1 in terminal AIDS

· Tx: debridement, rifampin, ethambutol


· Sporotrichosis

· Subq

· MC fungal hand infx

· Excluding Candida paronychia

· Puncture wounds

· Ulceration

· Tx: topical K iodide, itraconazole

· Nec Fasc

· Group A, Beta-hemolytic strep

· Immune compromised

· 32% mortality

· amputations frequent

· tuberculosis

· most often presents as tenosynovitis

· culture @ 37 deg on L-J medium

· m. marinum is MC

· most immune compromised

· tenosynovectemy required in addition to medical management

· hand infx and HIV

· viral: herpes simplex #1

· CMV common

· Fungal

· Candida, crytpo, histo, aspergillosis

· Osteomyelitis

· Most contiguous w/ open wounds

· Tx: surgical debridement, 6 wks antibx

· Simulators of infx
· RA

· Crystalline arthritis

· CPPD, gout

· Calcific tendonitis

· MC in FCU tendon

· Pyoderma gangrenosum

Vascular problems

· evaluation

· bone scan

· segm pressures

· u/s

· arteriogram

· gold standard

· cold stress test

· MRA

· Investigational for hand, comparable to angiography for medium/large vessels

· Bone scan

· 1st phase – radio nuclear angiogram (1st  2 minutes)

· good to assess perfusion to fingers

· doppler

· digital brachial index

· nl > 0.7

· digital pressures

· pulse volume recording

· nl is triphasic, occlusive is blunted amplitude, monophasic

· segmental bp

· segmental pressures

· abnormal is 20 mmHg side to side, 15mm Hg b/w fingers

· embolic disease

· 70% cardiac origin

· may come from subclavian lesion

· tx:

· 1st line: TPA w/in 36 hours

· 2nd line: embolectemy/heparin

· arteritis

· thromboangitis obliterans

· smokers

· buerger’s disease

· giant cell arteritis

· dx by biopsy (temp artery)

· tx w/ steroids

· polyarteritis nodosa

· predilection for bifurcations of digital A.

· conservative tx

· warm environment

· stop smoking

· nifedipine (dilating small vessels)

· topical NTG (small vessels)

· trental/plavix

· ASA & persantine

· Operative tx

· Small vessel dz

· Digital sympathectomy

· Improve flow in raynaud’s, scleroderma

· Medium vessel dz

· Acute – streptokinase, thrombectomy

· Chronic – vein graft

· Hypothenar hammer syndrome

· Most are laborers

· Parasthesias RF/SF

· Cold RF/SF

· Tx

· Resection

· Vein graft reconstruction (controversial)

· Aneurysm

· True: fusiform vessel expansion

· False: 2nd to penetrating trauma

· Tx: excision & reconstruction

· Vasospastic disease

· Sx

· Cold intolerance

· Periodic acrocyanosis

· Conservative tx

· Same as occlusive dz

· Persantine

· Raynaud’s dz

· Phenomena

· Episodic sx of digital ischemia

· Periodic acrocyanosis

· Syndrome

· Sx 2nd to another disease

· Intermittent acral ischedmia

· Bilateral

· r/o occlusive dz

· no trophic changes

· sx for 2 yrs

· compartment sx

· volar, dorsal, mobile wad compartments

· deep volar compartment most vulnerable to ischemic injury (FDP, FPL)

· frost bite

· tx: rapid rewarming in 40 deg bath

· allow demarcation

Replanatation

· indications

· any part in child

· thumb

· wrist

· multiple digit

· rare: single digit distal to FDS

· timing

· proximal to carpus

· < 6 hrs warm ischemia

· < 12 hrs cold ischemia (controv)

· digits

· < 12 hrs warm ischemia

· < 24 hrs cold ischemia

· wrapped in moist gauze, ON ice

· operative sequence

· bones

· tendons

· arteries

· nerves

· veins

· skin

· for major limb replant, shunt first.

· Temp: drop of 2 deg C, < 30C 

· Pulse oximeter < sats 94%

· Failure

· MC 2nd to arterial spasm #1

· Venous clotting #2

· Leeches: excrete anticoagulant hirudin

· Results

· 50% total active motion, 10mm 2PD

· complications: infx, cold intolerance

· ring avulsion

· type I – circulation adequate

· repair damaged structures

· type IIa circulation adequate, no tendon or bone injury, b, is where tendon or bone injury (surg problem)

· type III – complete degloving or amputation

fingertip amputations
· nailbed, subungual hematomas

· nailbed repaired with 6-0, 7-0 chromics, then nail is reattached

· now, not always necessary as long as nail is left intact

· fractures

· if under matrix, then pin

· excludes crust tip of tuft

· step-off leads to deformity

· S-H II nailtip injuries

· On XX, there is widening of physis

· Nailbed grafting

· If bone exposed,

· Sterile matrix (split graft from toe or adjacent matrix)

· Nail matrix may avulse with nail, may be peeled from back of nail and grafted

· Germinal matrix: full thickness graft from toe (often gets scar, not great results)

· Hooked nail deformities

· Caused by loss of bone support

· Tx: antenna procedure, variably successful

· May need nail ablation

· Fingertip injuries

· No exposed bone

· Heal by 2nd intention

· Up to 1 cm

· Primary closure

· Best for border digits

· Cosmetic

· Worse with central digits

· Requires shortening (when pt doesn’t care) vs. flap (central digit, trying to preserve length)

Flaps

· Thenar

· Best for IF, MF

· Age < 40

· Able to reach

· Better for women (no scar)

· V-Y flap

· Best for transverse, dorsal oblique fractures

· Best for volar tissue

· Limit is 1.5 cm squared

· Cross-finger flap

· Indication:

· Exposed bone

· volar

· Age < 40, full stiffness inc w/ age

· Cross finger, thenar flap removed at 10-14 days

· Composite graft

· Distal tuft

· Works best if < 2 yo

· Tend to fail, requires understanding parents

· Flag flap

· Originates in webspace – dorsal

· Resurface

· adjacent finger

· Proximal phalanx

· Volar or dorsal

· Many degrees of freedom

· Island flap

· Adv: Fully sensate, own blood supply

· problems

· Improved results w/ nerve division and repair to recipient digital nerve

· Donor digit defect

· FTSG donor site

· Stiff donor finger

· Homodigital island

· Sacrifice digital artery from same finger

· Spare digital nerve

· Eliminates donor finger issues

· Good for RF

· Nothing proximal to DIP jt

· Thumb Amputation coverage

· Moberg flap

· Like a V-Y

· Loss of 2/3rd of thumb pulp

· Can result in flexion contracture

· Never to fingers

· Kite flap (1st Dorsal metacarpal artery flap)
· Indication

· Loss of thumb pulp

· Dorsal thumb defect

· Adv

· Can be innervated flap

· Composite tissues

· Flap can be harvested with radial n.

· Problems: STSG donor site, dorsal hand scar

· Z-plasty
· 60 deg angle, gain 75% length

· wound coverage

· < 6 days, 0.7% infection

· > 7 days, 17% infection

· no advantage to emergent flaps unless

· exposed joint, nerve, major artery

· no avail local or regional flap

· split thickness

· contracts

· less durable

· ok for dorsal hand

· poor sensibility

· full thickness

· minimal contraction

· durable

· better in palm, finger tip

· better sensibility

· retained sensors

· flaps – blood supply

· random

· axial, based on named artery

· venous

· vascularized bone graft

· fibula

· indicated > 6 cm defect

· most used

· peroneal artery

· iliac crest

· based on deep circumflex iliac artery

thumb reconstruction

· amputation at IP jt

· distraction lengthening

· can gain up to 3 cm

· good sensation

· flexion contracture common

· web deepening

· adds functional length

· 4 corner z-plasty – gives most length

· soft tissue loss – groin flap is workhorse (before distraction)

· wrap around flap

· 1st toe

· best for MP level amputation

· best cosmetic result

· considerable donor defect

· trimmed 1st toe

· debulks toe

· less damaging to foot

· preserves proximal phalanx

· pollicization

· congenital

· need length

· digit available

· when CMC jt is lost, then no toe to thumb

· MP jt becomes CMC jt, PIP becomes MP

· EIP becomes EPL, EDC to AbPL, 1st volar int to AddP, 1st dors int to AbPB
Finger fractures
· PIP dislocations

· Dorsal

· Most common

· Watch for contracture, stiffness

· Unstable, needs tx

· Extension block splint for 4 wks, buddy tape, 

· Figure 8 splints

· Open dislocations

· Should be treated in OR

· Repair palmar plate

· Volar dislocations

· Unstable injuries

· Rupture collateral ligament, central slip, palmar plate

· Rotary dislocation

· Condyle of PP incarcerated b/w lateral band and central slip

· Reduce by flex MP, flex PIP jt, translate P2 on P1 (no traction)

· Stable post reduction w/ early ROM

· Dorsal fracture dislocations

· Type 1

· < 30% of jt surface

· stable

· Type II

· 30-50% of jt surface

· tenuous

· stable when flexed > 30 deg

· Tx:

· Extension block splinting

· Volar plate arthroplasty

· Type III

· > 50% of jt surface

· unstable

· Tx

· Volar plate arthroplasty plus

· Traction

· Bone graft (dorsal hamate graft)

· congruent reduction is #1 factor effecting outcome

· pilon fx (comminuted fx of base of middle phalanx)

· tx w/ traction

finger fx

· malrotation is #1 problem (clinical dx – not XX)

· start ROM by 3-4 wks

· regardless of absent callous on XX

· > 4 wks = permanent stiffness

· percutaneous pins for most problems

· MP dislocations
· Simple

· Perched

· MP hyperextended

· Tx – closed reduction

· Wrist flexion

· Mp translation

· No traction

· Complex

· Widening of joint space

· Volar plate incarcerated

· Open reduction 

· Volar – direct exposure

· Radial digital nerve is at risk

· Dorsal

· Longitudinal incision

· Split volar plate into radial & ulnar halves

· Less risk to nerves

· Gamekeeper’s Thumb

· Thumb spica 3-4 wks

· Protective splint 3 wks

· Surgery for displaced tears (Stener lesion – UCL trapped by adductor tendon)

· 35 degree with stress

· view must be done with MP jt flexed (w/o volar plate may give false sense of stability

· thumb radial ligament tear

· 50% diagnosed late

· little disability

· less common than gamekeeper’s

· tx

· immobilization

· some prefer open repair, but not required

· no stener lesion w/ RCL tear

· chronic – tx w/ PL lig

· Bennett’s

· Deforming force is APL

· Tx: closed reduction and pinning

· ORIF if not reduced closed

· Wagner approach (lateral)

· > 1mm malunion = arthritis

· Rolando

· Y-fracture

· Comminuted (more than Bennett’s)

· Try not to open

· Better for traction or ex fix (pinning to get jt surface)
· Thumb CMC dislocation

· Pure ligamentous injury

· CRPP

· Immobilization alone results in instability

· Ligament recon w/ ½ FCR for persistent instability

· 4th, 5th CMC fx-dislocation

· instability common

· deforming force: ECU

· XX: 30 deg pronated lateral

· Hamate fragments > 30%

· ORIF

· CMC dislocation

· Tx: closed reduction and pinning

· Metacarpal fractures

· 3-4 mm shortening well-tolerated

· 7 deg extensor lag for every 2mm shortening

· multiple MC fx

· pin or ORIF

· neck fx

· no rotation acceptable

· angulation up to 70deg not ass w/ functional loss

· shaft fx

· acceptable

· 10deg for IF, MF

· 30-40deg for ulnar 2 digits

· fixation

· PP

· Intramedullary pinning

· ORIF

· Problems is that need tenolysis, HDWR, recovery time longer

· May be best for weight-bearing hand

Wrist

· Triquetrum

· Dorsal carpal ligament

· Radiolunate ligament

· Some propose saving these ligaments with dorsal approach to wrist

· Radial wrist pain

· Intersection syndrome

· Tendonitis

· Bursitis of 2nd dorsal compartment

· Swollen bursa

· Tx: immobilization w/ thumb spica

· Injections

· Surgery rare

· Debride bursa

· 2nd compartment release

DeQuervain’s

· Finklestein

· Common in new mothers, housekeepers

· Tx

· Thumb spica

· NSAID

· Injection

· Release if sx persist

· Most have separate EPB compartment (47%)

Scaphoid fx

· Blood supply

· 80% dorsal ridge

· superficial palmar branch of radial artery

· dorsal carpal branch radial artery

· AVN

· 30% prox 1/3

· 100% prox 1/5

· approach doesn’t matter

· bone scan positive @ 48hr

· MRI 100% and immediate 

· Tx:

· LAC, shorter time to union, dec nonunion

· Prox 1/3 – 12-23 wks

· Middle 1/3 – 8-12 wks

· Distal 1/3 – 6-8 wks

· Surgery for instability

· 1mm shift

· all dislocations

· capitolunate angle > 15 deg

· all proximal pole

· oblique fx pattern

· volar approach

· least disruptive to blood supply

· more popular

· required to correct humpback

· dorsal approach

· required when using vascularized bone graft

· clinical results = to volar

· percutaneous

· reduced healing time, nonunion

· reduce time of immobilization

· 93-100% heal w/ volar or dorsal approach

· 100% w/ percutaneous (now the standard)

· Scaphoid nonunion advanced collapse

· Progressive DJD

· Scaphoid fossa

· Capitolunate

· Pan-carpal

· Nonunion tx

· Bone grafting (distal radius or ICBG)

· Results are same

· Fixation: pins or screws

· Average healing 3mo

· Worse prognosis: > 5 yrs, AVN

· Vascularized BG

· Based on 1, 2 intercompartmental supraretinacular artery 

· Rapid healing w/o AVN

· 6 wks

· 100% in several series

· re-operation

· 50-80% success
STT arthritis

· Sx like dequervain’s

· X-ray dx

· Tx – fusion if conservative tx fails

· 10% w/ nonunion

CMC arthritis

· Roberts view – pronated view of thumb

· CMC grind +  (crepitus and pain)

· Pain at thenar base

· Tx:

· Suspension arthroplasty

· 80% good to excellent results

· complete trapiezectemy

· complete FCR harvest

FCR tendonitis

· Localized tenderness

· History of overuse

· Tx:

· Splint & injections

· Surgical release

· 80% good results

volar ganglion

· arise between branches of radial artery

· tx

· aspiration

· no benefit of steroids

· excision if painful and fails aspiration

· 20% recur (higher than others)

dorsal wrist pain

· dorsal ganglion

· 70% from SL ligament

· 20-50% recur after aspiration

· < 10% recur w/ excision

· occult ganglion

· dx via MRI

· good results w/ excision

· SLAC wrist

· #1 cause of RC arthritis

· lunate fossa spared

· stages

· I – scaphoid tip

· II – scaphoid fossa

· III – capitate

· IV – wrist (global arthritis)

· Tx:

· Stage II

· Proximal row carpectemy

· 4-corner fusion w/ scaphoidectemy

· Stage III

· Wrist fusion or 4 corner

· Stage IV

· Wrist fusion (circular plates)

· SNAC

· Big difference b/w SLAC is no arthritis in proximal pole region

· Involves capitate, then midcarpal joints in late stages

· Tx

· PRC vs. scaphoidectemy and 4 corner fusion

· Principles similar to SLAC

· Chronic nonunions, DISI

· Excision of distal pole

· Effective in 80% if static DISI

· Kienbock’s

· Etiology unknown

· Associated w/

· Ulnar minus

· Heavy labor

· Early dx

· MRI

· Bone scan

· Staging

· I – nl XX

· II – lunate sclerosis

· IIIa – lunate fragmentation

· IIIb – scaphoid flexion

· IV – DJD

· I-IIIa 

· Tx w/ joint leveling procedure

· Radial shortening (#1)

· STT or SC arthrodesis

· IIIb

· STT or SC fusion

· Some do shortening

· IV

· Tx w/ wrist fusion

· Extensor tenosynovitis

· Tx w/ splinting/injections/NSAIDs

· w/u for RA

· synovectemy if > 6 mo conserve tx to avoid tendon rupture

ulnar wrist pain

· TFCC

· Ulnolunate and ulnotriquetral ligaments

· Palmar lip more substantial than dorsal

· Dorsal instability MC

· Blood supply (peripheral supply)

· Peripheral tears can heal

· Debride central ones

· DRUJ

· 80 deg pronation/supination

· translation

· 3-8mm volar-dorsal

· 3mm prox-distal

· much more in some pt

· 20% axial load through ulna

· load varies with ulna length

· - 2mm = 5% axial load

· + 2mm = 40% load

· x-ray

· shoulder/elbow abducted 90 deg, hand flat on plate

· pronated clenched fist view – illustrates dynamic impaction

· must see styloid on profile to comment on variance

· CT scan 

· Cuts in pronation/supination/neutral

· See it right at Lister’s tubercle

· Arthrogram

· Better with combined injections (DRUJ and MCJ)

· FCU tendonitis

· Act mod/NSAID’s/splints/strengthening

· MC location for calcific tendonitis

· ECU subluxation

· Tear of ECU subsheath

· Painful popping (tendon sliding out of groove)

· Tx: reconstruction with flap of extensor retinaculum

· Hamate fx

· Dubbed golf shot

· Baseball bat

· Dx w/ CT scan

· Tx: acute – cast for 6 wks

· Chronic – excision

· TFCC tears

· Type I

· Traumatic

· A – central

· MC

· Tx: debridement

· 80% or better results

· B – styloid

· Peripheral

· MC in younger population

· Ulnar styloid nonunion

· Subtle instability

· + trampoline test (no tension when probed) during arthrogram

· C – volar

· Dorsal approach

· Direct repair

· Combined w/ shortening

· D – radial

· Type II
· Degenerative

· Ulnocarpal impaction

· A – TFCC wear

· B – Lunate CM

· C – LT tear

· D – UC arthritis

· Ulnar negative


· debridement

· ulnar neutral

· debridement and wafer

· ulnar positive

· debride and shorten

· limit of wafer resection is 2mm ulnar positive

· more than that – must do from shaft

· ulnar shortening osteotomy

· reduce load significantly

· tightens ligaments

· ulnocarpal

· radioulnar

· problems

· painful hardware

· nonunion

· noncongruent DRUJ

carpal instability

· dissociative – intercarpal ligaments ruptured

· scapholunate ligament tear

· DISI

· Greater than 70 degrees b/w scaphoid and lunate on lateral

· SL gap > 2mm

· Sl angle > 60 deg

· Acute tx: open repair

· Arthroscopic reduction and pinning

· Pins in for at least 6 wks

· Chronic - ?

· Ligament repair as late as 17 mo

· Most tx w/ bone fusion procedures

· STT and SC (scaphocapitate) w/ similar results

· SL doesn’t work

· Watson’s test

· Clunk is scaphoid proximal pole jumping over radius

· Lunotriquetral tear

· VISI

· Must rupture LT, radiolunotriquetral and volar ligaments for VISI to occur

· Angle > 30 deg

· Lunate in flexion

· Similar to SL tx

· Acute repair

· Late – LT fusion

Ulnar translation

· Normally, lunate should be more than 50% on the radius

· Rupture of RC ligaments

· See it in nontraumatic cases (RA)

· Acute:

· Tx: open repair (front and back)

· Type I

· No scapholunate dissociation

· Type II

· SLD

· Early recognition is key

· Late repairs do poorly

Midcarpal instability

· Non-dissociative

· Tend to treat conservative

· No ligaments to repair

· Can respond to bracing

Distal radius fractures

· Reduce articular stepoff < 2mm
· Maintain radial length

· > 5 mm shorten is malunion

· Dorsal angulation 0 deg (up to 20 deg)

· Stable DRUJ

· ORIF indications

· Volar shear

· Intra-articular comminution

· > 2mm stepoff

· buttress volar comminution

· bone graft

· same as ex fix

· Ex fix indications
· Open fractures

· Axial instability

· Bone graft indications

· Metaphyseal comminution

· Osteopenia

· Allows early d/c of ex fix

· Improved results with shorter duration ex fix

· Intra- articular comminution

· Buttress articular fragments

· Bone graft

· Autograft, allograft, synthetics all are ok

· Earlier removal of fixators

· Complications of colles fractures

· Median nerve problems #1

· Malunion/arthritis 38%

· Soft tissue 50%

OA hand

· DIP arthritis

· Mucous cyst

· Tx: osteophyte excision

· May cause nail deformity

· Avoid nail matrix

· 1mm from tendon margin

· fusion for failed conservative tx

· 10% nonunion

· best results w/ screws

· PIP jt

· Surgery for pain or deformity

· Tx: arthroplasty vs. fusion

· Fusion

· Screws lowest nonunion rate

· Preferred in border digits (IF w/ lots of lateral mvt)

· Angles

· Less at MCP jt of IF, then 5 deg increments to SF PIP jt

· DIP jts all in extension

· Arthroplasty

· Central digits (MF/RF) w/ silicone implants
· With surface replacements, border digits are ok

· Dorsal or palmar approach w/ equal results

· IF best tx w/ fusion

Thumb CMCJ OA

· Critical ligament: volar beak lig

· Staging

· I – no subluxation, wide jt

· Tx: palmar beak reconstruction or extension osteotomy (30 deg wedge)

· II – jt narrow, <2mm spurs

· Tx: fusion vs. arthroplasty

· Fusion w/ best power, but can’t get hand flat, STT arthrosis, nonunion

· 20 deg extension, 45 deg abduction

· arthroplasty – suspension w/ good results

· for revisions: APL suspension technique

· III – sclerotic, cystic, >2mm spurs

· Pantrapezial arthritis

RA

· Tx painful prob first

· Lower ext precedes upper

· Proximal before distal

· Elbow

· Early – radial head excision

· Synovectemy

· Excellent recovery of elbow flex/ext/rot

· Late – total elbow

· Total elbow

· 3-yr survival 94%

· Wrist

· DRUJ

· Caput ulnae (ulna pops up and down)

· Can result in vaughn-jackson sx

· Ext tendon ruptures

· Tx: darrach or S-K, or tendon transfers

· Ulnar translation

· Quite common

· Early

· No translation, supple wrist

· Tx: synovectemy, ECRL to ECU

· Late

· Radiolunate fusion

· Total wrist fusion

· Still gold standard

· Neutral alignment

· Arthroplasty

· 40% complication rate

· silicone

· only in low demand pt

· minimal deformity

· good bone stuck

· results: 50% fail at 10 yrs

· extensor tendon ruptures
· single

· side to side transfer

· double

· side to side transfer plus EIP

· Triple

· EIP to RF & SF + side to side MF to IF

· Consider graft or FDS transfer

· More tendon transfers

· Quad

· FDS transfer

· Flexor tenosynovitis

· Discrepancy b/w AROM, PROM

· Tx: surg if medical tx fails

· CTR and tenosynovectemy

· FPL rupture

· Excise osteophyte and CTR

· Bridge graft or IPJ fusion

· MP jts

· Early: synovectemy, realignment

· Late: swanson arthroplasty

· Must address wrist

· Swan neck

· Boutonniere

· Stage I mild deformity
· Synovectemy

· Fowler tenotomy

· Stage II

· Tenotomy or central slip recon

· Stage III – fixed deformity

· Fusion

· MP arthroplasty

· Centralize extensor tendon

· Release ulnar intrinsics

· Complete synovectemies

· Reconstruct radial collateral using palmar plate (partial)

· RA thumb

· MC Boutonniere

· Early: EPB recon

· Late: MP fusion

· (not arthroplasties)

· not enough power

· must address CMC

· if tx IP jt w/o CMC, then will fail

· gamekeeper’s

· fusion

· MTX does not need to be d/c’d for surgery

· No increase risk of infx

Gout

· Acute

· Med management

· May be confused w/ sepsis

· Negative birefringence

· Can ppt aattack: Thiazide diuretics, ASA, EtOH, Trauma

· Colchicines in first 24h

· Indocin

· Problems: diarrhea, granulocytopenia

· Chronic

· Tophaceous

· Fusion for destroyed jt

· Pseudogout

· CPPD

· > 90 yo, 50% have some signs

· calcification of TFCC

· SLE

· RA-like pattern

· 5:1 female to male ratio

· 90% hand/wrist prob

· articular cartilage spared

· soft tissue procedures tend to fail

· scleroderma

· excision for recurrent ulceration

· Raynaud’s – medical management

· Digital ulceration

· Digital sympathectemy – short-term solution

Tendon transfers

· Lose 1 grade of strength with transfer (of good muscle)
· Force proportional to M. cross-section

· Expressed as mass fraction

· Amplitude (excursion)

· 3-5-7 rule

· attach at wrist 3 cm

· at MP 5 cm

· DIP/PIP 7 cm

· Excursion can be amplified by crossing another jt

· i.e. FCR to EDC

· synergy

· wrist flexors work for finger extensors

· wrist extensors for finger flexors

· high radial nerve palsy

· pronator teres is workhorse (for wrist extension)

· wrist ext, finger extension, thumb ext

· PIN palsy

· Don’t need PT, just FCR to finger extension, PL to thumb extension

· Oppenens transfers

· FDS opponensplasty

· Closely approximates anatomy

· Restore thumb abduction

· Best w/ PL

· ADM to restore bulk – best for congenital absence of M

· EIP to APB

· Good for combined medial and ulnar palsy

· Lower ulnar transfer

· FDS to RF/SF

· EIP for thumb adduction

· Anti-claw tenodesis

· Sometimes use FDS

· Attached to either bone or pulley

· High ulnar nerve palsy

· Need to include FDP

· Side to side transfer of FDP

· Don’t use FDS (RF/SF)

Congenital

· Zone of polarizing activity

· Part of Limb bud that controls radioulnar orientation of arm

· Injury may lead to duplication or absence

· Apical ectodermal ridge

· Control of proximal-distla development

· Amelias result from injury to this

· Wingless (Wnt)

· Control of dorso-ventral development

· AD deformities

· Polydactyly (multiple)
· Camptodactyly (short?)

· Brachydactyly (small)
· Symphalangism (connected)
· Triphal thumb

· Lobster claw hand

· MC (from #1 to #6)

· Syndactyly
· Polydactyly
· Congen amputation

· Camp

· Clino (curved)
· Radial clubhand

· Tx before 3 yo

· Developmental patterns influenced

· When need cooperation, then > 4

· Transverse deficiencies not ass w/ syndromes

· Tx usu w/ prosthesis

· Passive device 6-9 mo period

· Body power device 15 mo

· Preferred device for durability

· Myoelectric device at 3-5 yrs

· Krukenberg recon for blind pt

· w/o access to prosthesis

· radial clubhand

· R > L

· Totally absent radius MC

· 50% bilateral

· most are sporadic

· thumb not nl

· ass w/ TAR (thumb always present), Fanconi’s

· surgery

· centralization

· thumb reconstruction

· triceps transfer

· correct usu at 6 mo, pollicize before 12 mo

· nerve over radial styloid is Median nerve

· floating thumb should be ablated

· recurrence is #1 postop problem

· cleft hand

· symbrachydactyly is AD, foot not involved, more nubbins – cleft have actual cleft in center

· syndactyly release precedes cleft closure

· ulnar clubhand

· rare

· unilateral, sporadic

· radioulnar synostosis

· 60% bilateral

· usu observation

· dominant side set at 30-45deg pronation

· nondominant set at 20-35deg supination

· symphalangism = ankylosis of PIP joints

· Tx: observation, correct ostetomy rare

· Camptodactyly

· PIP flexion deformity

· Surgery rarely advised

· Clinodactyly – radioulnar plane

· Excision of delta phalanx (Type III)

· Kirner’s deformity

· Apex dorsal and ulnar deformity

· Observe

· Congenital trigger thumb

· Observe until 12 mo many resolve

· Avoid transverse incision (need more exposure)

· Syndactyly

· Acrosyndactyly – ends are joined w/ proximal fenestrations

· Complex refers to abnormal bones

· MF-RF MC one

· Ideal time to release 18 mo – 5 yo

· Border digits sooner

· Need skin grafts for all of them

· Poland’s sx

· Short fingers

· Syndactyly

· Hand hypoplasia

· No sternocostal head of pec major

· Apert’s syndrome

· 3-fingered hand
· polydactyly

· preaxial

· Wassell classification

· I – P2 bifid

· Bilhaut- Celoquet procedure

· Use parts of both to create one phalanx

· II – P2 duplicated

· III – P1 bifid

· IV – P1 duplicated (43%)

· MC

· V – MC bifid

· VI – MC duplicated

· Postaxial polydactyly

· 10X mc in blacks

· ulnar dimelia

· extreme form of polydactyly

· no thumb

· macrodactyly

· follows nerve patterns

· analogous to lipofibromatous hamartoma

· surg indications

· enlargement, angulation, CTS, causalgia

· avoid amputation

· epiphysiodesis once digit is adult size

· hypoplastic thumb

· I – small thumb

· observe

· II – adducted & MP lax

· Huber transfer

· Coll lig recon

· Web deepening

· IIIa – intrinsic def, CMC lax

· Huber transfer

· Coll lig recon

· Web deepening

· IIIb – CMC absent

· Past this stage, thumb ablation & index pollicization

· IV – pouce flottant

· V – absent thumb

· VII – triphalangism – AD

· Congenital ring sx

· Sporadic, later than 5-7 wks gestation

· Asymmetric

· Classification

· I – simple ring

· II – deeper ring w/ lymphedema

· III – acrosyndactyly

· IV – intrauterine amputation

· Radial head dislocations

· Bilateral

· Irreducible

· Hypoplastic capitellum

· Radial head excision if painful at skel maturity

· Madelung’s deformity

· Undergrowth of volar ulnar epiphysis of DRF

· Tx nonoperatively majority

· Surg: radial osteotomy, ulnar recession, distraction lengthening of radius
CP

· Tx: splinting, therapy, botulinum toxin

· Splints

· Assist w/ specific tasks

· Botulinum toxin

· Reversible of acetycholine at NM junction

· Can help move therapy along

· Wrist flexion deformity procedures

· ECU to ECRB
· FCU to ECRB (Green tx)

· BR to ECRB

· PRC w/ wrist fusion for fixed flexion deformity

· Finger flexion contractures

· Tx: fractional lengthening – reduce tone, maintain voluntary control

· FDS to FDP lengthening

· Flexor origin slide – addresses both wrist and fingers

· Thumb deformity

· Release or lengthen adductor pollicis & 1st DI

· Web space deepening

Dupuytren’s

· Offending cell type: myofibroblast

· Inherited AD

· Epitheliod sarcoma can mask like Dupuytren’s

· Cords

· Pretendinous (MC in palm)

· MP only

· Spiral

· PIP contracture

· Lateral digital

· Retrovascular

· DIP contracture

· Spiral cord

· Lateral digital sheath

· Spiral band

· Pretendinous band

· Grayson’s ligament

· Can displace the NVB

· Tx:

· Steroid injection

· Collagenase injection

· No splints or PT

· Don’t excise early nodules – can recur

· Fasciotomy for elderly debilitated pt

· Open palm tecnhnique

· Lowest complications

· Postop: Early motion, night splints

· PIP release doesn’t work

· Glomus tumor

· 50% subungual

· 50% in fingertip

· pinpoint pain, cold intolerance, pinpoint tenderness

· epidermal inclusion cyst

· slow growing, firm, round

· penetrating wound

· tx: marginal excision

· white, paste-filled

· carpal boss

· osteophyte @ base of CMC jt, second to DJD

· tx: excision of osteophyte and cyst

· fusion if unstable or arthritic jt

· enchondroma

· symmetric enlarged metaphysic of P1 or P2

· 90% of all bone tumors in hand

· tx: allow fx to heal, curettage/grafting

· 4.5% recurrence

· pyogenic granuloma

· tx: excision

· osteiod osteoma

· in wrist

· tx: excision

· hand malignancies

· lung CA #1 met: usu distal phalanx

· MC bone malignancy: CSA

· MC malign: Squamous cell CA

· 1-cm margins, adjuvant XRT

· Bowen’s disease

· Intraepidermal SCC

· Frequent in nail fold

· Tx: local excision w/ clean margins

· Melanoma

· Tx: excision

· 1cm margin

· sentinel node bx

· epitheloid sarcoma

· MC primary malignancy of hand

· Tx: wide excision: usu req amputation

Elbow

· Anteromedial bundle – key to stability of medial portion of elbow

· MCL origin – broad off anterior inferior medial epicondyle

· LCL – anterior inferior border of epicondyle to crista of ulna

· Key to posterolateral instability

· Annular ligament is like capsular thickening

· Valgus stress

· Ant band of MCL primary restraing

· Radial head secondary restraint (30%)

· Varus stress

· LCL is primary restraint to:

· Rotation

· Varus stress

· Functional arc, 30-130, 50-50

· OCD

· Gymnasts, throwing athletes

· Pain, clicking, contracture of elbow

· Teen years

· XX: crater of capitellum

· MRI: low signal in capitellum (T1), T2 may be nl

· Tx:

· Drilling lesion if art surf intact

· Loose fragment: removal of fragment

· Bad outcomes

· Poor prgnosis for return to high level of sports activity

· Panner’s dz

· Distinct from OCD

· Ages 4-8

· Self-limiting

· Epicondylitis

· Lateral MC cause of elbow pain

· 50% tennis players

· pathology: micro tear of ECRB w/ mucoid and/or hyaline degeneration of the tendon

· nonsurg tx

· surg: excision of hyaline degeneration

· 85% return to full activity

· 5% failures b/c radial tunnel sx

· biceps rupture

· expect full restoration of motion

· HO, common complication
· Tx: w/ resection

· Incidence thought to decrease w/ one-incision approach

Instability

· Rupture of anterior band of MCL

· Milking maneuver

· Full supination (while pulling the thumb)

· Valgus stress during elbow extension

· Elbow 90 deg

· Pain in the “shear zone” 

· 90-120 deg

· CT arthrogram best for MCL tears

· Non-throwing athletes – tx conservatively

· Surg: reconstruct w/ palmaris graft

· Ulnar n. is optional

· Split flexor mass

· Rehab

· Hinge brace over 5 wks

· d/c brace @ 6 wks

· 12 wks vigorous stretching

· LCL injuries

· Painful clicking when elbow half extended/ supinated

· Hyperextension injury

· Pivot shift test

· Supination

· Valgus

· Axial load during flexion/extension

· Dimple/subluxation of radial head

· Pain w/ pushing up from a chair

· Tx: reconstruction w/ palmaris graft

· Gradual extension over 6 wks in brace

· Elbow dislocation

· 2nd MC major jt dislocation

· usu closed/posterior

· anterior capsule fails

· rupture MCL

· rupture flexor pronator mass (caused persistent instability)

· injury to brachialis muscle

· ligament repair not recommended

· early motion in 1st wk important

· splinting not required

· ideally – mvt in 1st 2 wks

· stiff elbow

· etiology, intrinsic or extrinsic

· conservative tx for 1 yr

· static progressive splinting most effective

· dynamic splints less effective

· arthroscopic release

· considerable risk to radial nerve

· difficult

· open – approaches all w/ similar results

· anterior capsulectemy

· excision of osteophytes

· preserve coll lig

· ulnar n. transposition +/-

· 80% achieve functional ROM

· HO

· Ass w/ head injury

· No role for bone scan

· Excise HO when mature on XX

· Usu @ 4-6 mo

· Prevention
· XRT w/ 700 cGy 

· Within 48 hr

· Indocin x 1 month (75 mg/day)

Rheumatoid arthritis

· Tx: synovectemy, radial head resection

· Beware of PIN lesion – really is Vaughn-Jackson syndrome

Post-traumatic arthritis

· Do well with open release/debridement

· Interpositional arthroplasty

· Option in young pt w/ destroyed jt

· Not great operation

Arthroplasties

· Semi-constrained preferred

· Constrained – high rate of failure

· Uncontrained –dislocate

· Contraindications

· Infx

· Charcot jt

· NM deficiency of elbow flexors

· HO

· Splint in extension

· Early motion

· Avoid any > 5# lifting

· Can get full ROM (no strength)

· Complications

· Mechanical loosening

· Epp w/ early constrained designs

· Now less of a concern

· Improved cementing techniques

· “sloppy hinge”

· dislocation w/ unconstrained device

· 10% incidence

· infection

· MC in elbow than any other prosthetic arthroplasty

· Antibx impregnated cement

· Reduces infx rates

· Ulnar neuropraxia

· MC complications up to 25%

· Triceps insufficiency 4%

· Intraoperative fx 8%

· Goal is for ADL’s

