
T-GAP Training 

Part 1: Background, Administration and Scoring  

Part 2: Photo Examples: Grasp Style Scoring Practice  

  

 
 

 

        



Agenda 
• Background  

• Assessment of Thumb Hypoplasia 

• T-GAP Standardization 

• Administration 

• Scoring  

• Photo scoring practice 

 

 

 

https://www.google.com/imgres?imgurl=https://connectability.ca/Garage/wp-content/uploads/article_images/finemotor4-43.gif&imgrefurl=https://connectability.ca/2011/03/21/practical-strategies-for-developing-fine-motor-skills/&docid=zPpquAxb5rFNqM&tbnid=nNRz4xjeARj38M:&vet=12ahUKEwjV8rX838TdAhWH71MKHUxND5Q4ZBAzKFQwVHoECAEQVg..i&w=151&h=226&bih=724&biw=1024&q=drawing of hand grasping a bead&ved=2ahUKEwjV8rX838TdAhWH71MKHUxND5Q4ZBAzKFQwVHoECAEQVg&iact=mrc&uact=8


Background: Normal thumb 
Congenital deficiency of the thumb greatly compromises hand function because the 
normal thumb contributes at least 40% of its usefulness. Vekris, Beris, Lykissas, Soucacos. Index finger 
pollicization in the treatment of the congenitally deficient thumb. Ann Plast Surg. 2011 

The thumb is a specialized organ with unique functions that cannot be replicated by 
any other digit. Taghinia, Littler, Upton. Refinements in pollicization: a 30-year experience. Plast Reconstr Surg 2012 

 



Background: Typically developing thumb 
• Unique position of opposition at rest 

• Saddle joint allows wide range of movement and rotation 

 



Background: Major developmental defects of the thumb  

• Constitute 16% of all birth deformities of the hand  

• Frequently associated with partial or complete absence of the radius 

• May present in isolation or as a component of a syndrome 

• Bilateral involvement (62%) 

• Absent or unstable thumb requires flexing or scissoring the fingers to stabilize an object 

 



 
 
In 2004, we had a large population of children with radial and thumb hypoplasia  
that underwent index pollicization  
 
 • Surgical recreation of a thumb: taking the index finger to create an opposable thumb 

• We wanted to develop an assessment protocol to understand how the new thumb functioned 



 
Literature review: 
Outcomes to measure thumb function following index pollicization  
commonly include strength and range of motion testing 



Literature review: Outcome tools to measure dexterity 
 

• Repetitive grasping of pegs or blocks 

• Scores based on speed of performance 

• Age matched normative data 

• Allow any grasp pattern including no thumb use 

 

      9 Hole Peg Test                                             Functional Dexterity Test                           Box and Blocks Test 



Literature Review: Object Handling Assessments to Measure Thumb Use 

• Several described; none standardized 

• Activities not age appropriate for young children 

• All lacked a well-developed scale: Thumb use (Yes/No) 

  

• Abnormal grasp patterns lacked standard terminology 

 
Tricks moves 

Side to side pinch 

Modified manner 

Deviant grasp patterns 

 



We developed our own object handling assessment  

 

            Thumb Grasp and Pinch Assessment (T-GAP)   

                    Tip pinch                            Resistance 

                    Lateral /Key pinch            Manipulation 

                    Small grasp                        ADL 

                    Medium grasp                  School 

                    Large grasp 

 

 

 

 

 



2005 Hand Assessment Protocol   

• All patients with congenitally deficient thumbs were referred to OT for 
thumb function testing 

• Included standard outcome measures: strength, ROM and dexterity 

• Object handling assessment (T-GAP)  

• Became our standard of care for establishing baseline skills, progress,  
and the effectiveness of surgery and therapy  

•  Aided families in understanding their child's thumb function, concerns 
and progress over time 

 

 

 

 



 
 
 
In 2014, nine years of our thumb function assessments were reviewed  
 
Kathleen Kollitz, MD              Fellowship at Mayo Clinic  
 
 

 
 

 
 
 
 
 
Discovered the T-GAP as a new variable  
to measure hand dexterity 



Construct and Concurrent Validity: Results 
T-GAP scores were significantly correlated: 

 Dexterity Measure                                      P-Value 

Box and blocks test                                      .0048 

Functional dexterity test                            . 014 

Nine hole peg test                                       . 0051 

 

Strength and Range of Motion                    P-Value 

Tripod pinch strength                                   .0001 

Key pinch strength                                        .017 

Grip strength                                                  .0083 

Kapandji opposition                                      .0051 

Active distal grasp span                                .0005 

 
 

The varied grasp styles employed by these children were not entirely captured by standard 
outcome measures which are based on speed and allow any pinch pattern to be used including 
those that exclude the thumb. 

 

 

 



T-GAP Inter and Intra Rater Reliability  

• The ICC’s for inter rater trials were 0.887 and 0.901 

 

• The ICC’s for intra-rater trials were all above 0.88 

 

 

 

 

 

• Inter rater and intra rater reliability results were excellent in which raters 
could classify and score children’s hands consistently 

 



 
 

Validation Studies concluded that understanding typical and atypical grasp and 
thumb use patterns can potentially facilitate the choice of strategies: 

               - in the therapeutic process 

               - to determine the success of surgical treatment  

               - to aid in future surgical decision making 

 



The T-GAP has been expanded to study outcomes in other 
congenital thumb conditions 



 
 
 
 
 
 
 
 
 
Researchers in Norway and Finland in 2023 
studied  the T-GAP following  
thumb reconstruction and reported: 
 
moderate concurrent validity 
moderate to strong construct validity 
strong inter and intra rater reliability 



                                                                            Tip Pinch 

     18 months – Age 4                                     Ages 5 – 7                                       Ages 8 - 18 

• Developmentally appropriate activities for young children  
•  Standardized 18 months – 18 years  
•  Object size and shape can encourage specific grasp styles  

T-GAP Thumb Grasp and Pinch Assessment 



Activities promote specific qualities and grasp type  
 
 

5-7 Year Old Activities 
• Tip pinch – put pennies into a bank 

• Lateral key pinch – turn key to open padlock 

• Small grasp – pull cap off marker 

• Medium grasp – turn the end of a kaleidoscope 

• Large grasp – open a jar of peanut butter 



5-7 Year Old Activities (continued) 
 

• Manipulation – form a bowl out of play dough 

• Resistance – pull back foam pull on sling shot 

• School – color inside a circle 

• ADL – tie shoelaces into a knot 





       



T-GAP Scoring and Interpretation 
 
• 5-10 minutes to administer  

• 9 activities are video recorded  

• Scored during a subsequent viewing  

 

3 Components of Hand Dexterity 

• T-GAP score  

• Thumb use score  

• Number of grasp styles 

 

 



Scoring hierarchy is based on principles of hand 
development and includes compensatory grasp styles 

• Grasp patterns develop from flexion to extension and abduction 

• Hand development develops from ulnar to radial grasps 

• Palmar grips immobilize an object and progress to distal patterns 
that permit manipulation 

• Refinement of intrinsic hand function 

• Skillful distal finger control with object translation 

• Complex rotation of objects within the hand 

 

 



                             8 Point Hierarchical Scale 
 
 







0 Points:  
No grasp or pinch 
Passive stabilization of hand 



1 Point:  
Palmar Grasp, Finger Flexion; No Thumb Use 
 
                                                                         Variation  



2 Points:  
Ulnar Scissor Grasp; No Thumb Use 
                                                                                Variation   



3 Points:  
Radial Scissor Grasp; No Thumb Use 
 
                                                                     Variation  



4 Points:  
Cylindrical Grasp 
                                                                     Variation 



5 Points:  
Lateral Key Pinch 
                                                                     Variation 



6 Points:  
Tip Pinch 
                                                                    Variation 



7 Points:  
Tripod Pinch 
                                                                 Variation 



Scoring Guidelines 

• Score the most frequent pattern observed 

• Two patterns equally used, score the higher value 

• Know what portion of the task you are scoring when videotaping 

• Use the two-page scoring guide 

 



Videotaping Tips and Set-up 

• Mobile tablet or handheld camera  

• Tripod – tallest setting over child’s head or shoulder  

• Record each task in order as the administration guide 

• Have testing materials ready, out of the child’s view 

• Don’t allow too much time beyond what’s requested 

• Switch hands to show tasks twice, using the left and right hands 



                          Part 2 Photo Training 

Grasp Style Scoring Practice  

 



Thread beads onto a plastic zip tie: ages 8 -18 
  
Score: How the bead is held 
Correct score: Radial scissor grasp: 3 points 



Tie shoelaces into a knot: ages 5-7  
 
Score: How the laces are held 
Correct score:  Variation pattern, scissors multiple fingers - 2 points 
                           weaves objects between multiple fingers 



Pull back foam pull on sling shot: ages 5-7 and 8-18 
 
Score: How the foam pull is held 
 
Correct score: Variation pattern: Lateral cylinder - 5 points  
                         Encircling grasp of thumb and index  
 



 
Separate 5 duplo type blocks that are stacked together: ages 18 months-4 years 
 
Score: How the duplos are stabilized 
Correct score: Radial digital grasp  - 7 points 



Tie shoelaces into a bow: ages 8-18 years 
  
Score: How the laces are held 
Correct score: Variation pattern distal flexion of fingers - 1 point 



Turn key in a padlock: ages 5-7 and 8-18 years 
 
Score: How the key is held 
Correct score: Lateral /key pinch – 5 points 
                         With index pollicization this includes the index to the side of the thumb 



Thread a bead onto a plastic zip tie: ages 8-18 
 
Score: How the bead is held 
Correct score: Tip pinch  - 6 points 
 



Tie shoes laces into a knot: ages 5 – 7 
 
Score: How the laces are held 
Correct score: Variation pattern – distal flexion of fingers; no thumb use – 1 point 



Rotate pencil in a hand held pencil sharpener  
 
Score: How the pencil is held 
Correct score: Cylindrical grasp; thumb to all fingers – 4 points 



Write name: ages 8-18 years 
 
Score: How the pencil is held 
Correct score: Variation – proximal radial digital grasp – 6 points 



Thread beads onto a plastic zip tie: ages 8 -18 years 
 
Score: How the bead is held 
Correct score: Tip pinch – 6 points 

 



Rotate a pencil three times in a handheld pencil sharpener: ages 8-18 
 
Score: How the pencil is held 
Correct score: Radial scissor grasp – 3 points 



Separate 5 duplo type blocks that are stacked together: ages 18 months-4 years 
 
Score: How the duplos are stabilized 
Correct score: Variation ,distal cylindrical; distal grasp of all fingers to opposed thumb –5 points 



Turn a key in padlock: ages 5-7 years 
 
Score: How the key is held 
Correct score: Lateral / key pinch; opposes thumb to side of index – 5 points 

 



Thread 5 beads on a plastic zip tie: ages 8-18 years 
 
Score: How the bead is held 
Correct score: Tip pinch – 6 points 



Thread 5 beads on a plastic zip tie: ages 8-18 years 
 
Score: How the bead is held 
Correct score:  Variation – distal finger scissoring, no use of thumb – 3 points 



Thread beads onto a plastic zip tie: ages 8-18 
 
Score: How the bead is held 
Correct score: Tip pinch - 6 points 



Turn key to open a padlock: ages 5-7 and 8-18 years 
 
Score: How the key is held 
Correct answer: Radial scissor grasp, no thumb use – 3 points 



Pull foam pull back on sling shot – ages 5-7 and 8-18 years 
 
Score: How the foam pull is held 
Correct score: Radial scissor grasp, no thumb use – 3 points 



Remove cap from ball point pen – ages 8-18 years 
 
Score: How the pen is held 
Correct score: Variation – proximal radial digital grasp – 6 points  



Open zippered pencil case- ages 18 months – 4 years 
 
Score: How the zippered pull tab is held 
Correct score: Variation; distal finger flexion, no thumb use – 1 point 



Pull cap off  marker : ages 5-7 
 
Score: How the marker is held 
Correct score: Palmar grasp – finger flexion; no thumb use – 1 point 



Form moldable clay into a bowl: ages 18 months – 4 years 
 
Score: How the play doh is held 
Correct score: Right hand  - No grasp: passive stabilization - 0 points  
                         Left hand - Radial digital grasp – 7 points 



Tie shoelaces  into a bow: ages 8 – 18 
 
Score: How the laces are held 
Correct score: Ulnar scissor grasp, no thumb use – 2 points 



Pick up pennies one at a time and release into a piggy bank: ages 5-7  
  
Score: How the penny is held 
Correct score: Variation, tip to non index finger - 5 points 



Write name with a pencil: ages 8-18 
 
Score: How the pencil is held 
Correct score: Radial scissor grasp – 3 points 



Tie shoelaces into a knot: ages 5- 7 
 
Score: How the laces are held 
Correct score: Variation, scissors multiple fingers, no thumb use – 2 points 



Turn a key in padlock:  ages 5-7 
 
Score: How the key is held 
Correct score: Right hand - Radial scissor grasp – 3 points 



Remove cap from small marker: ages 5-7  years 
 
Score: How the marker is held 
Correct score: Variation, distal flexion of fingers -1 point 



Write name using a pencil: ages 8 - 18 
 
Score: How the pencil is held 
Correct score: Radial digital grasp – 7 points 



Write name with a pencil: ages 8 – 18 
 
Score: How the pencil is held 
Correct score: Variation, scissors multiple fingers - 2 points 



Open a zippered pencil pouch: ages 18 months – 4 years 
 
Score: How the metal zipper tab is held 
Correct score: Left hand - Ulnar scissor grasp - 2 points 



Turn a vinyl coated key in a padlock: ages 5 -7  
 
Score: How the key is held 
Correct score: Right hand- Radial scissor grasp - 3 points 



Pull foam pull back on sling shot ages 5-7 
 
Score: How the foam pull is held 
Correct score: Cylindrical grasp, thumb to all fingers - 4 points 



Open zippered pencil case: ages 18 months – 4 years 
 
Score: How the metal zipper tab is held 
Correct score: Left hand  - Variation, distal finger scissoring – 3 points 



Pull cap off small marker: ages 5-7 
 
Score: How the marker is held 
Correct score: Right hand  - Radial scissor grasp – 3 points  
                         Left hand - Cylindrical grasp - 4 points 



Write name with a pencil: ages 8-18 
 
Score: How the pencil is held 
Correct score: Variation, Proximal radial digital grasp – 6 points 



References 
• Colen DL, Lin IC, Levin LS, Chang B. Radial Longitudinal Deficiency: Recent Developments, Controversies, and an Evidence-Based Guide to 

Treatment. J Hand Surg Am. 2017 Jul;42(7):546-563. doi: 10.1016/j.jhsa.2017.04.012. PMID: 28669420. 

• Oberg KC, Feenstra JM, Manske PR, Tonkin MA. Developmental biology and classification of congenital anomalies of the hand and upper 
extremity. J Hand Surg Am. 2010 Dec;35(12):2066-76. doi: 10.1016/j.jhsa.2010.09.031. PMID: 21134615. 

• Goldfarb CA, Ezaki M, Wall LB, Lam WL, Oberg KC. The Oberg-Manske-Tonkin (OMT) Classification of Congenital Upper Extremities: 
Update for 2020. J Hand Surg Am. 2020 Jun;45(6):542-547. doi: 10.1016/j.jhsa.2020.01.002. Epub 2020 Feb 21. Erratum in: J Hand Surg 
Am. 2020 Aug;45(8):771-772. PMID: 32093994.  

• Bhat AK, Acharya AM. Current concepts in the management Radial Longitudinal Deficiency. J Clin Orthop Trauma. 2020 Jul-
Aug;11(4):597-605. doi: 10.1016/j.jcot.2020.05.027. Epub 2020 Jun 25. PMID: 32684696; PMCID: PMC7355065.  

• Goldfarb, Wustrack, Pratt, Mender, Manske. Thumb function and appearance in thrombocytopenia: Absent radius syndrome J Hand Surg 
2007, Vol. 32A  

• Manske, Rotman, Dailey. Long-term functional results after pollicization for the congenitally deficient thumb. J Hand Surg Am 1992 
Nov;17(6):1064-72. 

• 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. 

• Kollitz KM, Tomhave W, Van Heest AE, Moran SL. Change in Hand Function and Dexterity with Age after Index Pollicization for Congenital 
Thumb Hypoplasia. Plast Reconstr Surg. 2018 Mar;141(3):691-700. doi: 10.1097/PRS.0000000000004119. PMID: 29481400. 

• Tomhave WA, Kollitz KM, Moran SL. Inter- and Intrarater Reliability of the Thumb Grasp and Pinch Assessment for Children Following 
Index Pollicization for Congenital Thumb Hypoplasia. J Hand Surg Am. 2019 Jul;44(7):618.e1-618.e8. doi: 10.1016/j.jhsa.2018.09.009. 
Epub 2018 Oct 23. PMID: 30366734. 

• 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. 

 

 

 

 

 



Thank you for your attention! 
 
 

Locate the Final Training Module Part 3: Video Clip Examples 


