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Benefits of  Multidisciplinary Collaboration 
 

We each bring our own unique background and perspective 

Be proactive in sharing your ideas to improve patient care and outcomes 

 

   

           
 
 
                       
 

 
           
          



Make learning a constant part of your practice 

• Don’t rely on your old skill set 

• Identify best practice                                                                             become the expert 

 

 

 

 



Therapist and Patient/Family Team 

   - Educate the family about the diagnosis 

     - Major characteristics  

     - Functional limitations 

     - Recommended therapies  

 

 

 

 

 

 

 

 

Saint Louis protocols: Hand and Upper Extremity Therapy. Charles Goldfarb, MD 2011 
 
Forman M, Canizares MF, Bohn D, James MA, Samora J, Steinman S, Wall LB, Bauer AS; CoULD Study Group. Association of Radial Longitudinal Deficiency and Thumb Hypoplasia:  
An Update Using the CoULD Registry. J Bone Joint Surg Am. 2020 Oct 21;102(20):1815-1822. doi: 10.2106/JBJS.20.00281. PMID: 33086350. 



Have a Conversation with the Child and Family About Their Hand Difference 

Children should be able to explain why their hand is the way it is by age 4 

Encourage parents to help them have an answer  





Use of Toy Kits  

• Make your session playful 

• Bimanual interesting toys  

• Allow young children to explore while you interview the parent 

• Observe functional use patterns and bimanual coordination 

 



Develop a Consistent Assessment Protocol: 
Organized for Follow Up Review (Three Ring Binder) 

 

 

 

  

 



Range of Motion Testing  
 

                                      T-Arc (Thumb Arc) to Measure of Thumb Circumduction 

                                             

                                             Extension = 0                                         Flexion = 90 degrees 

Kollitz KM, Tomhave WA, Van Heest AE, Moran SL. A New, Direct Measure of Thumb Use in Children After Index Pollicization for Congenital 
Thumb Hypoplasia. J Hand Surg Am. 2018 Nov;43(11):978-986.e1. doi: 10.1016/j.jhsa.2018.02.025. Epub 2018 Mar 28. PMID: 29605519. 







PROM and Splinting 

• Start as early as possible 

• Education and training for the parent 

• Gentle but firm passive stretch 

• Finger and elbow PROM if needed 

• Radial gutter splint  

 

 
Elseviers Rehabilitation of the Hand and Upper Extremity: Book Chapter Congenital Hand Differences:  Katherine Kollitz Jegapragasan MD,    
Wendy Tomhave ORT/L, Steven Moran MD 
 
Lamb DW. The treatment of radial club hand. Absent radius, aplasia of the radius, hypoplasia of the radius, radial paraxial hemimelia. Hand. 1972 
Feb;4(1):22-30. doi: 10.1016/0072-968x(72)90004-6. PMID: 5061371. 
 
 



 
 
Centralization 
Twin Cities Protocol 
 

• Cast removal 4 weeks   
• Clamshell or zipper splint 8 weeks, then night wear 
• Early HEP: Remove splint 3-5 times a day   
• Advance to A/PROM of fingers and elbow 8-10 weeks 
• Progress to light resistive strengthening 10-12 weeks 

 
 
 

            
Elsevier's Rehabilitation of the Hand and Upper Extremity. Book Chapter on Congenital Hand Differences:  Katherine Kollitz MD, Wendy 
Tomhave ORT/L, Steven Moran MD 

 



Centralization  
Family Education: Review Current and Past Literature  

  

i.e. Kotwal Study 

  

• Non surgical correction (137)  

• Centralization (205) or radialization (107) surgery. 

       - 446 patients over 20 years – mean follow up 10.5 years 

 

• Analyzed radiographs and functional outcomes 

           - hand forearm angle of the wrist 12 vs 85 degrees 

           - digital range of motion 157 vs 86 degrees  

           - improved grip strength  

 

• Surgical treatment produced better outcomes than non surgical correction 

 

Bora FW Jr, Osterman AL, Kaneda RR, Esterhai J. Radial club-hand deformity. Long-term follow-up. J Bone Joint Surg Am. 1981 Jun;63(5):741-5. PMID: 7240297. 

Kotwal PP, Varshney MK, Soral A. Comparison of surgical treatment and nonoperative management for radial longitudinal deficiency. J Hand Surg Eur Vol. 2012 
Feb;37(2):161-9. doi: 10.1177/1753193411413070. Epub 2011 Jun 27. PMID: 21708841. 

 



 
 
 
 
 
Centralization   
Evaluating Activities of Daily Living  

 
 
 
 

Children Hand Use Experience Questionnaire (CHEQ)   

Abilihands 

Patient Interview 

  
      - opening containers     - tying shoelaces 

      - cutting foods                - keyboarding  

      - handwriting                  - donning socks 

      - personal hygiene         - starting zippers 

                                                                  

                                                                  

 

 

 

 

 

 

Ekblom AG, Dahlin LB, Rosberg HE, Wiig M, Werner M, Arner M. Hand function in children with radial longitudinal deficiency. BMC Musculoskelet Disord. 2013 Mar 28;14:116. 
doi: 10.1186/1471-2474-14-116. PMID: 23537422; PMCID: PMC3636056. 

 





 
Centralization   
Recurrence of Radial Deviation 
Night Splinting 

 
 



Index Pollicization:   
Twin Cities Protocol 
4 weeks 

• Cast removal, fit thumb spica splint – opposition and palmar abduction 

• Gentle wrist, finger and thumb AROM 

• Light grasp/release opposition activities 

6-8 weeks 

• Progress AROM 

• Grasp/release variety of sized objects 

• Fine motor and bimanual play 

• Scar management  

8-10 weeks 

• Gentle AA/ROM of the pollicized digit 

• Progress thumb strengthening activities 

• Wean out of day splint ; night only 

• Taping to optimize thumb position  

10-12 weeks 

• Discontinue night splint  

• Initiate thumb extension exercises if thumb is in a flexed posture 
Elseviers Rehab of the Hand: Book Chapter Congenital Hand Differences. Kollitz, Tomhave, Moran 

Bassini L, Pate M: Pediatric Hand Therapy. 

Fundamentals of Hand Therapy, St. Louis, 2007 Mosby 

 

 

 



 
 
 
Index Pollicization 
Family Education: Review of Literature  
 

 
  
 

 

i.e. deKraker 2013 

 

30 pollicized hands 

Mean follow up 9.4 years 

 

• Radial and palmar abduction closest to normal 61-95%  

• Opposition weaker in severe cases 

• Grip and pinch strength diminished 13% - 70%  

• Overall ROM and strength were diminished compared to normative data , more pronounced in severe cases 

• Patients/parents were very satisfied with function (7.5) and appearance (7.2) of the new thumb 
 

 

de Kraker M, Selles RW, van Vooren J, Stam HJ, Hovius SE. Outcome after pollicization: comparison of patients with mild and severe longitudinal radial deficiency. Plast Reconstr Surg. 2013 Apr;131(4):544e-
551e. doi: 10.1097/PRS.0b013e3182818c98. PMID: 23542272. 



Index Pollicization  
Twin Cities Study 

Does strength, ROM and dexterity change over time? 

    - 29 pollicized thumbs, followed an average 3.9 years  

     

 

Results: Improvements with each year of age 

    - Kapandji opposition improved .26 points  

    - Grip strength improved 2,69 kg / year 

    - Tripod and key pinch .58 kg and .67 kg / year 

    - Box and blocks scores 4.11 blocks / year 

    - Nine hole peg test 3.83 seconds / year 

 

    - Proximal web space did not change with age 

 

 

 



Index Pollicization: 
Elastomere for Small or Difficult Thumbs 

• Use alone or combine in a splint 

• Position the thumb 

• Improve scar healing 



Index Pollicization: 
Taping the Thumb to 
Position in Opposition 

Hand and Upper Extremity Therapy 
Saint Louis Protocols 
Charles Goldfarb, MD 2011 



 
 
Thumb Reconstruction: 
Twin Cities Protocol 
 
  
 
 

4 weeks 

• Cast removal; fit hand based palmar abduction splint; part time protection 

         (75% range) to protect the transfer 

        - Elastomere splint an option 

• Remove 4-5 x daily; gentle grasp /release activities, opposition and abduction 

 

6-8 weeks 

• Wean out of day splint, protection only 

• Progressive AROM and gentle PROM to promote muscle re-education 

          - wrist flexion / extension, radial / ulnar deviation 

          - thumb flexion / opposition / palmar abduction / active extension 

           (avoid passive thumb radial abduction or extension) 

• Opposition grasp/release activities 

• Taping – position of palmar abduction 

• Scar massage  

 

8-12 weeks 

• Splint night wear only   

• Progress strengthening exercises  

    - palmar abduction, thumb opposition, grip and pinch  

• Functional activities, ADLs  

 

 
 

 

  



Thumb Reconstruction: 
Soft Abduction Splints  



Thumb Reconstruction: 
C-Bar Splint 



Books for Children  
with Limb  
Differences 
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                                             T-GAP Test Kit Drawings  
                                     Stop by the Shriners Children’s Booth  
 

                Thank you for your time and attention 


