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Aims

* How to approach children with congenital
SERPERPEIES

* Principles of management

* Individual anomalies & management



Approach to patient

* Analyse each case individually

* MDT “on-tap”approach
— Hand surgeon
— Hand therapist
— Psychologist
— Genetics
— Paediatrics
— Orthopaedics



Approach to patient

Parental response

— Bereavement response

— Thorough explanation of anomalies, treatment, prognosis
— Cause/blame

— Time needed for consultations

— Multiple consultations often required



Approach to patient

* History
— Family History

e Examination

— Complete upper limbs
* Include pec major muscle

— Lower limbs- feet
— Other

* |maging
— X-rays
— USS/MR scan



Principles of management

* Aim to achieve maximum possible function

e Key functions
— Hand to mouth
— Toileting
— Pinch grip
* Tripod pinch
e Key pinch



Principles of management

Surgery not always the answer

Early referral, neonatal period
— commence physiotherapy- stretches +/- splinting

Consider other conditions
— Integrated management
— May need to refer patients to other specialties

Timing surgery

Follow-up patients until fully grown



Radial Longitudinal Deficiency

Spectrum anomalies
— Bayne Classification

1:55,000 live births
Frequently bilateral & asymmetrical

Associated conditions
— VACTERL

— Holt-Oram

— Fanconi’s anaemia
— TAR



Radial Longitudinal Deficiency
Classification

Type N: Isolated thumb anomaly

Type 0: Deficiency of carpal bones
Type I: Short distal radius

Type Il: Hypoplastic radius in miniature
Type lll: Absent distal radius

Type IV: Complete absent radius

Type V: Complete absent radius and manifestations
in the proximal humerus




Type I: Short Distal Radius




Tvne Il Hvnobnlastic Radius




Type Ill: Partial Absence of Radius




Type IV: Total Absence of Radius







Clinical Spectrum

Spectrum radial forearm

Hypoplasia bone, muscles,
tendons, ligaments, nerves,

blood vessels
Aberrant/absent radial wrist
extensors/thumb extensors

Absent radial nerve, median
nerve present

Absent radial artery



Clinical Spectrum

Associated anomalies

— Hypoplasia scapula, clavicle, humerus
— Proximal radioulnar synostosis

— Radial head dislocation

More common with more severe deficiency



Radial Longitudinal Deficiency

Management

* Genetics referral

e Stretching & splinting

* Distraction device

e Centralisation/
Radialisation

* Thumb reconstruction

* Ulnar lengthening



Management

e Aim- position hand in space & maximise hand
function

* Functional adaptation often good despite
poor aesthetic appearance

* Individualised treatment

— Realistic expectations



Management

Correct radial deviation

Balance wrist on forearm

Maintain wrist and finger movement
Promote growth

Enhance appearance






Management

* Contraindication surgery
— Anaesthetic risk
— Lack of elbow movement

— Adults with established functional patterns



Outcome

e Recurrance deviation & stiffness common
— Stiff & straight v flexible & deviated

* Centralisation improve appearance not
function



Hypoplastic Thumb

Incidence 1:100 000 live births
> 50% bilateral

60% associated with Radial
Dysplasia

> 75% of children have associated
abnormalities

® VACTERL association

® Holt-Oram Syndrome

® Fanconi’s anaemia



Hypoplastic Thumb

Modified Blauth classification

|  Minimal shortening and narrowing

Il Thumb-Index web space narrowing/ Hypoplastic intrinsic thenar muscles/ MCP)
instability

I1l A Type Il features, plus extrinsic tendon abnormalities/ Hypoplastic metacarpal/Stable
carpometacarpal

I1l B Type Il features, plus extrinsic tendon abnormalities/Partial metacarpal
aplasia/Unstable carpometacarpal

IV Floating thumb

V Absent thumb



Type |

Undersized normal components

Fails reach beyond mid-point proximal phalanx
Mild hypoplasia thenar muscles

No significant functional deficit

Leave alone



Type |l

* Tight 15t web space

* Hypoplastic or
absent thenar
muscles

e Unstable MCPJ



Type Il

* Hypoplastic 1st MC

e Absent intrinsic &
extrinsic thumb
musculature

e |IIA — Stable CMC(CJ
e |lIB—- unstable CMC]J




Type IV

* Floating thumb or
pouce flottant

* No muscles
e Rarely tendons

* Few rudimentary
bones




* Absent Type v

thumb




Treatment Aims

Stable

Mobile

Opposable

Good longitudinal alignment
Adequate 15t web

Adequate size

Cosmesis



Type |l

1. 15t web release

2. Opponensplasty
* Huber transfer-ADM
* FDS (ring) transfer

3. MCPJ instability

— UCL reconstruction
— Chondrosesis



Release 15t web

e 4 flap Z-plasty
— ABCD
— CADBury



Type llIA

e Stable CMCJ

e AsTypell &
extensor tendon
transfer




Type IlIB

e Unstable CMCJ
e Pollicisation




Type IV/V

e Early amputation
floating thumb

 Pollicisation




Type V

 Pollicisation




Pollicisation

Reposition index finger to
act as thumb

Metacarpal divided &
rotated into pronation &
abduction

Metacarpal head fixed to
base

15t dorsal & palmar
interosseous muscle
become abductor &
adductor




Pollicisation — skin incision




Neurovascular dissection

Ulnar digital n.

Common digital n.




Skeletal adjustment




Syndactyly

Variable fusion soft-tissue/skeletal elements
digit

1:2000

Majority sporadic

— FH 10-40%

Syndromal

eg Apert’s syndrome



CLASSIFICATION

Degree of webbing
Complete : to fingertips

Incomplete : proximal to fingertips
Bone fused or not
Simple: soft tissue only
Complex: osseus syndactyly

NB Xray
Complicated



Classification

 Complete/Incomplete

» Simple/Complex/ Complicated



COMPLEX SYNDACTYLY







POLYSYNDACTYLY

LT




APERT SYNDROME




POLANDS SYNDROME




Poland’s Syndrome

e Chest wall deformity
may include
— hypoplasia breast
— aplasia pec minor/LD
— skeleton anomalies

 Hand deformity can
include
— Brachydactyly
— Hypoplasia hand
— Syndactyly



MANAGEMENT

Why treat?

When to treat?

What to do?



PLANNING OF TREATMENT

Patient factors

Surgical considerations
Number of webs/which webs
Simple/complex

Hypoplasia/instability



NORMAL WEB FINGERS

e U-shaped
* Dorsal palmar slope
* Mid-point proximal phalanx

Web flap design
Placement of flap
Dorsal skin more mobile



SKIN FLAPS FOR WEBS AND FINGERS
+/- SKIN GRAFT

COMPLICATED SYNDACTYLY MAY
REQUIRE MORE COMPLICATED FLAPS



FINGERTIPS




15t WEB RELEASE

4 FLAP Z-PLASTY




SKELETON

Separate fused bones

Remove extra bones

Osteotomy to improve longitudinal alignment



SKIN GRAFT DONOR SITES

* Expendible
 Concealed

* Pigmentation
Hair

Groin

Inner arm

Abdomen

Prepuce

Full thickness/thick split thickness



OTHER TECHNIQUES

* Tissue expansion — not successful
* Soft tissue distraction

* Release without skin graft



Polydactyly

e Radial (pre-axial)
e Ulnar (post-axial)
* Central

Overall incidence
e 1:3000 Caucasians
— Radial more common

e 1:300 African Americans

— Ulnhar more common



Ulnar Polydactyly

* Type A

— Digit well developed
& connected via
bone

— May have associated
syndromes






Ulnar Polydactyly

* Type A

— Surgical treatment based on type present



Ulnar Polydactyly

Type B

— Rudimentary &
pedunculated digit,
loosely attached

— More common
African Americans



Ulnar Polydactyly

* Type B
— Surgical excision LA in early neonatal period
— Liga clip/ligate
- GA excision



Radial Polydactyly

Incidence 1:1000

Wassel classification
— Based x-ray appearance
— Simplification of overall anatomy

WESSRRY
— Usually sporadic & unilateral
— IV most common

Wassell VI
— Frequently AD & bilateral



Wassel Classification

Focus on radiographically visible skeleton
Disparate patients within individual groups



Treatment Aims

Stable

Mobile

Opposable

Good longitudinal alignment
Adequate 15t web

Adequate size

Cosmesis



Radial Polydactyly

Management

e Select dominant thumb

e Consider structures anatomically
e QOsteotomy (if required)

* Reconstruct collateral ligaments

e Re-balance tendons



assel IV




Ring Constriction Syndrome

e Variability in presentation

— Annular constrictions
limbs/trunk

— Amputations

— Acrosyndactyly

— Oligodactyly

— Talipes equinovarus

— Nerve compression

— Facial clefts

— Body wall defects

Patterson Classification



Ring Constriction Syndrome

e Aetiology unclear
- Intrinsic theory
- Extrinsic theory

* Risk factors
— Prematurity
— Low birth weight
— Maternal drug exposure



Pathogenesis

1965 Torpin

Premature rupture of amnion with passage of foetus

Into chorionic cavity. Close apposition of foetus to chorion
with resulting postural deformities. Fibrous strings produced by
mesodermic outer surface of amnion.

1989 Lockwood
Contested exogenous theory. Proposed a vascular aetiology.



Ring ConstrictionSyndrome
Treatment

e Early surgery
— Threatened ischaemia
— Tethering digits
— Neurological compromise

* Release bands/syndactyly
- Z-plasty/straight line incision
— Excise entire band
— Staged surgery



