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Overview	  

•  Congenital	  hand	  anomalies	  
– ClassificaBon	  
– Common	  condiBons	  

•  Brachial	  plexus	  birth	  injuries	  
– Diagnosis	  
– Management	  



Congenital	  hand	  anomalies	  
•  1	  to	  2%	  of	  newborns	  
•  10%	  of	  these	  have	  upper	  extremity	  abnormaliBes	  
•  Aim	  is	  to	  restore	  funcBon	  
•  Common	  condiBons	  
–  Polydactyly	  
–  Syndactyly	  
–  Radial	  deficiency	  
– HypoplasBc	  thumb	  
–  ConstricBon	  ring	  syndrome	  
–  Clinodactyly	  
–  Camptodactyly	  
–  Congenital	  trigger	  thumb	  



Swanson	  classificaBon	  

•  Seven	  categories	  
•  Defines	  anomalies	  according	  
to	  embryonic	  failure	  

	  
•  Clinical	  diagnosis	  for	  
categorizaBon	  





OMT	  ClassificaBon	  

•  3	  groups	  
– MalformaBons	  
– DeformaBons	  
– Dysplasias	  

•  Extent	  of	  involvement	  
– Whole	  of	  limb	  affected	  or	  hand	  plate	  alone	  
– Whether	  insult	  involves	  one	  of	  3	  axes	  of	  limb	  
development	  or	  non-‐axial	  



Polydactyly	  

•  Preaxial	  (radial)	  
– Asian	  
– White	  

•  Postaxial	  (ulnar)	  
– African	  American	  

•  Central	  
– May	  be	  combined	  with	  syndactyly	  
	  



Preaxial	  polydactyly/	  Duplicated	  thumb	  



Wassel	  IV	  thumb	  duplicaBon	  



Treatment	  

•  All	  paBents	  will	  need	  surgery	  
•  Timing	  
– 12	  to	  18	  months	  

•  Goals	  
– To	  make	  a	  thumb	  that	  is	  at	  least	  80%	  of	  size	  of	  the	  	  
contralateral	  thumb	  

– Preserve/	  reconstruct	  collateral	  ligament	  of	  smaller	  
thumb	  

– Make	  funcBonal	  thumb	  with	  pinch	  









Postaxial	  polydactyly	  

•  Type	  A	  
•  Well	  formed	  digit	  

•  Type	  B	  
•  Rudimentary	  skin	  tag	  



Treatment 	  	  

•  Excision	  in	  OR	  
•  Not	  clipping	  by	  bedside	  
– Painful	  neuroma	  when	  older	  



Central	  poly(syn)dactyly	  



Syndactyly	  

•  Abnormal	  interconnecBon	  between	  adjacent	  digits	  
•  Very	  common	  
•  Incidence	  1	  per	  2000	  to	  3000	  live	  births	  
•  Inheritance	  AD	  or	  sporadic	  
•  Surgery	  indicated	  for	  all	  cases	  
•  Timing	  
– 12	  to	  18	  months	  of	  age	  









Incomplete	  syndactyly	  

•  Flaps	  
•  Less	  skin	  
deficiency	  







Complete	  syndactyly	  

•  More	  skin	  deficiency	  
•  Skin	  gra]s	  



HypoplasBc	  thumb	  

•  Can	  be	  present	  in	  isolaBon	  or	  with	  radial	  
deficiency	  

•  Second	  most	  commonly	  encountered	  thumb	  
anomaly	  a]er	  thumb	  duplicaBon	  

•  Rare-‐	  1	  in	  100,000	  infants	  
•  Equal	  in	  males	  and	  female	  
•  60%-‐	  both	  thumbs	  affected	  



Syndromes	  

•  Holt-‐Oram	  
– Hand-‐heart	  syndrome	  

•  VATER	  (vertebral,	  anal,	  tracheal,	  esophageal,	  
phalangeal	  and	  renal)	  

•  Fanconi	  anemia	  
•  Thrombocytopenia	  absent	  radius	  syndrome	  (TAR)	  
	  



Workup	  

•  XR	  hands	  
•  GeneBc	  tesBng	  
•  Echocardiogram	  
•  Renal	  ultrasound	  



•  Type	  1	  
– Minor	  hypoplasia	  
–  Everything	  smaller	  in	  size	  

•  Type	  2	  
– MCP	  jt	  ulnar	  collateral	  
ligament	  instability	  

–  Thenar	  hypoplasia	  
•  Type	  3	  
– Absence	  of	  acBve	  moBon	  at	  
MCP	  or	  IP	  joint	  

– A-‐	  CMC	  joint	  intact	  
–  B-‐	  Deficient	  CMC	  joint	  

•  Type	  4	  
–  Pouce	  Floubant	  

•  Type	  5	  
–  Complete	  absence	  of	  thumb	  





Treatment	  

•  Depends	  on	  severity	  
•  Type	  II,	  IIIA	  
– StabilizaBon	  of	  MCP	  joint	  
– Deepening	  of	  1st	  webspace	  
– Opponensplasty	  

•  >=Type	  3B:	  pollicizaBon	  
•  Timing	  
– 12	  to	  18	  months	  of	  age	  







Radial	  deficiency	  

•  Ranges	  from	  mild	  
thumb	  hypoplasia	  to	  
complete	  absence	  of	  
the	  radius	  

•  Forearm	  shortening	  
•  Radial	  deviaBon	  of	  the	  
wrist	  or	  hypoplasia	  

•  Absence	  of	  a	  thumb	  







Treatment	  

•  Depends	  on	  severity	  
•  Timing	  
– 1	  year	  to	  4	  years	  of	  age	  

•  CentralizaBon	  
•  So]	  Bssue	  distracBon	  
•  Transfer	  of	  2nd	  toe	  to	  support	  radial	  wrist	  
•  Late	  (salvage)	  procedures	  



CentralizaBon	  



So]	  Bssue	  distracBon	  



2nd	  toe	  transfer	  (Vilkki	  procedure)	  













ConstricBon	  ring	  syndrome	  

•  Rare	  
•  Incidence	  1	  in	  1200	  to	  15000	  births	  
•  Index,	  middle,	  ring	  fingers	  most	  o]en	  
•  Limbs	  or	  digits	  of	  fetus	  become	  entangled	  with	  
strands	  of	  amnion	  

•  Part	  of	  finger	  distal	  to	  constricBon	  ring	  o]en	  small	  
or	  absent	  

•  Timing	  
– Soon	  a]er	  birth	  (if	  circulaBon	  compromised)	  
– 6	  to	  12	  months	  of	  age	  







Clinodactyly	  
•  DefiniBon	  
– Abnormally	  
bent	  or	  curved	  
finger	  

•  Rare	  (3%)	  
•  1	  in	  4	  children	  
born	  with	  
Downs	  
syndrome	  

•  Males	  
•  Small	  finger	  



ClassificaBon	  

•  Type	  1	  
– Minor	  angulaBon	  with	  normal	  length	  
– Most	  common	  

•  Type	  2	  
– Minor	  angulaBon	  with	  short	  length	  

•  Type	  3	  
– Significant	  angulaBon	  and	  delta	  phalanx	  
– C-‐shaped	  epiphysis	  
– Longitudinal	  bracketed	  diaphysis	  



Treatment	  

•  Surgery	  
– More	  than	  30	  degree	  curvature	  

•  Physiolysis	  and	  fat	  interposiBon	  
–  Ideally	  less	  than	  5	  years	  of	  age	  

•  Opening	  wedge	  osteotomy	  
– Older	  children	  



Camptodactyly	  
•  Congenital	  flexion	  
deformity	  that	  usually	  
occurs	  in	  the	  PIP	  joint	  of	  
the	  small	  finger	  

•  Causes	  
– Abnormal	  lumbrical	  
inserBon/	  origin	  

– Abnormal	  FDS	  inserBon	  
•  GeneBcs	  
– Sporadic	  
– AD	  



Treatment-‐	  SplinBng	  
Type	  

•  1	  
–  Isolated	  anomaly	  small	  finger	  
–  Presents	  in	  infancy	  

•  2	  
–  Presents	  in	  adolescence	  

•  3	  
–  Severe	  contractures,	  mulBple	  

digits	  
–  Presents	  at	  birth	  

Treatment	  

•  Stretching/	  SplinBng	  
–  Best	  for	  PIP	  contracture	  <	  30	  

deg	  

•  FDS	  tendon	  explored	  to	  
radial	  lateral	  band	  

•  Non-‐operaBve	  



Congenital	  trigger	  thumb	  
•  Abnormal	  flexion	  at	  IP	  
joint	  thumb	  

•  3	  per	  1000	  children	  by	  
age	  1	  year	  

•  25%	  bilateral	  
•  Treatment	  
– ConservaBve/	  splinBng	  

•  50	  to	  60%	  resoluBon	  
– Surgery	  if	  not	  beber	  by	  2	  
years	  



More	  congenital	  hand	  anomalies	  

•  Cle]	  hand	  
•  Macrodactyly	  
•  Arthrogryposis	  
•  Synostosis	  (radioulnar,	  elbow)	  
•  AmputaBons/	  failure	  of	  formaBon	  



Treatment	  

•  Based	  on	  restoring	  funcBon	  
•  Individualized	  for	  each	  child	  





Daily	  Mail	  (UK)	  12/22/16	  

•  “Man,	  32,	  born	  without	  a	  hand	  undergoes	  ‘world	  
first’	  surgery	  to	  have	  new	  limb	  abached	  



Brachial	  plexus	  birth	  injuries	  



Brachial	  plexus	  birth	  injury	  

•  0.5	  to	  4.64	  every	  1000	  births	  
•  O]en	  related	  to	  difficult	  delivery	  
– Breech	  
– Shoulder	  dystocia	  
– Macrosomia	  

•  Many	  paBents	  have	  no	  movement	  of	  the	  arm	  at	  
birth	  

•  Most	  improve	  spontaneously	  







Symptoms	  &	  Signs	  

•  Decreased	  or	  absent	  movement	  of	  upper	  
extremity	  at	  birth	  

•  Physical	  ExaminaBon	  
– Severity	  of	  the	  injury	  

•  Any	  movement	  in	  the	  hand,	  wrist	  and	  elbow	  

– CondiBon	  of	  shoulder	  and	  elbow	  
•  Acute	  fracture	  or	  dislocaBon	  
•  Clavicle,	  humerus	  



Treatment	  

•  Referral	  to	  brachial	  plexus	  surgeon	  by	  3	  months	  of	  
age	  

•  Referral	  to	  brachial	  plexus	  therapist	  ASAP	  
•  EMG	  3	  months	  
– Assess	  recovery	  

•  MRI	  5	  months	  
– Surgical	  planning	  (if	  no	  recovery)	  

	  





Narakas	  ClassificaBon	  

•  Upper	  Erb’s	  palsy	  (C5-‐C6)	  
•  Extended	  Erb’s	  palsy	  (C5,6,7)	  
•  Total	  palsy	  with	  no	  Horner’s	  sign	  
•  Total	  palsy	  with	  Horner’s	  sign	  



Erb’s	  palsy	  

•  Most	  common	  form	  
•  No	  shoulder	  abducBon	  
•  No	  elbow	  funcBon	  
•  Pronated	  forearm	  
•  Wrist	  flexed	  
•  Movement	  in	  hands	  





Surgical	  treatment	  

•  Upper	  Erb’s	  palsy	  
– Most	  will	  recover	  almost	  complete	  funcBon	  
– Very	  few	  need	  surgery	  

•  Extended	  Erb’s	  palsy	  
– Majority	  will	  recover	  good	  funcBon	  

•  Total	  palsy	  	  
– O]en	  will	  need	  surgery	  
– Quite	  rare	  nowadays	  



Vancouver	  splint	  

•  Prevent	  shoulder	  
internal	  rotaBon	  
contracture	  

•  Start	  splinBng	  as	  early	  
as	  possible	  

•  Normally	  up	  to	  around	  
1	  year	  of	  age	  



Botox	  injecBons	  

•  4	  months	  and	  
older	  

•  For	  shoulder	  
internal	  
rotaBon	  and	  
adducBon	  
contracture	  



Internal	  
rotaBon	  

contracture	  



Timeline	  for	  surgery	  

•  6	  months	  to	  18	  months:	  Nerve	  surgery	  
•  2	  to	  4	  years:	  Shoulder	  surgery	  
•  Childhood	  to	  Adolescence:	  Tendon	  transfers,	  
secondary	  procedures	  in	  hand	  and	  wrist,	  elbow	  
contracture	  release	  



UF	  Brachial	  Plexus	  Team	  

•  Surgeons	  
– Harvey	  Chim	  (PlasBc	  Surgery)	  
– Chandan	  Reddy	  (Neurosurgery)	  

•  Pediatric	  Neurologist	  
•  Hand	  Therapist	  
– Brenda	  Hartwell,	  PorBa	  Gardner-‐Smith	  

•  Neurophysiologist	  
•  Pathologist	  
•  Nursing	  staff	  











Thank	  you!	  
	  

QuesBons? 	  	  

Email:	  harvey.chim@surgery.ufl.edu	  


