
A Comparison of Children with A Comparison of Children with 
Clubfoot Who Underwent Surgical or Clubfoot Who Underwent Surgical or 

Ponseti TreatmentPonseti Treatment

J. A. J. A. CoplanCoplan, C. F. Church, , C. F. Church, 
D. D. PoljakPoljak, D. , D. KowtharapuKowtharapu, , 

N. N. LennonLennon, S. , S. MarchesiMarchesi, J. D. Henley, , J. D. Henley, 
R. Starr, D. Mason, M. V. R. Starr, D. Mason, M. V. BelthurBelthur, A. , A. ThabetThabet, , 

J. E. Herzenberg,* F. MillerJ. E. Herzenberg,* F. Miller

POSNA Annual Meeting - Hawaii 2010 - E-Poster

Study conducted at Sinai Hospital, Baltimore, Maryland,
and the DuPont Institute, Wilmington, Delaware

* jherzenberg@lifebridgehealth.org

www.limblength.org


PurposePurpose
To compare To compare 

intermediate intermediate 
outcomes in club outcomes in club 
feet treated withfeet treated with

Posteromedial Posteromedial 
Release (PMR)Release (PMR)

Ponseti MethodPonseti Method



Previous Comparative Previous Comparative StudiesStudies
CORR 2009  Zwick et al

19 subjects (28 feet)
- Ponseti: 9 subjects (12 feet)
- PMR: 10 subjects (16 feet)

Mean follow-up: 3.5 years
Method: PODCI, Functional rating, x-ray
Outcome: Ponseti had greater foot motion, higher PODCI, and 
equal x-ray results

JBJS 2010  Halanski et al
55 subjects (86 feet)
- Ponseti: 43 feet
- PMR: 43 feet
Mean follow-up: <4 years
Method: Subsequent surgical interventions
Outcome (Relapses requiring surgery) 
- Ponseti: 15 operations (4 major and 11 minor) for recurrence.
- PMR: 14 re-operations (12 major and 2 minor) for recurrence.



SubjectsSubjects
PMR (Dupont)PMR (Dupont)
•• N = 26N = 26
•• Feet = 43Feet = 43
•• Age = 5Age = 5--11 years11 years
•• Average = 9.2 yearsAverage = 9.2 years

Ponseti (Sinai)Ponseti (Sinai)
•• N = 22N = 22
•• Feet = 35Feet = 35
•• Age = 5Age = 5--10 years10 years
•• Average = 6.3 yearsAverage = 6.3 years

AGE MATCHED SUBJECTSAGE MATCHED SUBJECTS
MINIMUM 5MINIMUM 5--YEAR FOLLOWYEAR FOLLOW--UPUP



Need for Secondary SurgeriesNeed for Secondary Surgeries

PMR:  n = 14/43 feetPMR:  n = 14/43 feet
((1111 major, major, 33 minor)minor)

Ponseti: n = 3/35 feetPonseti: n = 3/35 feet
(0 major, 3 minor)(0 major, 3 minor)

Minor surgery = tendon lengthening or transfer

Major surgery = arthrotomy or osteotomy



MethodsMethods
Physical ExamPhysical Exam
Dynamic Foot PressuresDynamic Foot Pressures
Gait Analysis Gait Analysis 
Quality of Quality of Life Measures Life Measures 
XX--Ray AssessmentRay Assessment



Results: Physical Results: Physical ExamExam
PonsetiPonseti PMRPMR

DorsiflexionDorsiflexion 1010°°** --11°°

Plantar flexionPlantar flexion 5151°°** 2828°°

Calcaneal Calcaneal 
inv/evrinv/evr

3838°°** 1717°°

Midfoot Midfoot abdabd/add/add 3737°°** 1414°°

*Ponseti treated feet significantly more flexible 
than PMR feet.



Gait Study Results:Gait Study Results:
Dynamic ROMDynamic ROM

Ankle Dors/Plantar
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NormalNormal PonsetiPonseti PMRPMR

Ankle Ankle 
DF/PFDF/PF

2828°° 2424°°** 1919°°

Max Max 
Ankle PFAnkle PF

1414°° 1212°°** 88°°

*Ankle motion significantly better in 
Ponseti group than PMR group, but 
both have reduced dynamic ROM 
compared with normal feet.



Gait Study Results: Gait Study Results: 
Temporal and Spatial ResultsTemporal and Spatial Results

NormalNormal PonsetiPonseti PMRPMR

VelocityVelocity
(cm/sec)(cm/sec)

123123 99*99* 8888

StepStep
Width Width 
(cm)(cm)

99 9*9* 1111

*Ponseti group walks
significantly faster than PMR 
group and with a more 
normal step width.



Gait Study Results: Gait Study Results: 
Force ProductionForce Production

Ankle Dors/Plantar
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NormalNormal PonsetiPonseti PMRPMR

Ankle Ankle 
pushpush--off off 
power power 
(watts/kg)(watts/kg)

2525 18*18* 1414

*Plantar flexion push-off is significantly 
better in Ponseti than PMR, but both 
groups have reduced force production 
compared with normal feet. 



Outcome AssessmentsOutcome Assessments
NormalNormal PonsetiPonseti PMRPMR

PODCIPODCI
painpain

100100 98*98* 8888

PODCIPODCI
functionfunction

100100 97*97* 9494

ASKpASKp No No sigsig diffdiff

DSIDSI 99 12*12* 1717

DimeglioDimeglio NANA 5*5* 1515

*Ponseti group has statistically less pain, 
higher global function, and greater parent 
satisfaction.



Radiologic ResultsRadiologic Results
PonsetiPonseti PMRPMR

AP adductAP adduct 1313°°** 3131°°

AP AP talotalo 1st1st 11°°** 1616°°

LatLat talotalo 1st1st --11°°** 88°°

*Ponseti group had significantly better 
parameters than PMR group.



Foot Pressure Study ResultsFoot Pressure Study Results
NormalNormal PonsetiPonseti PMRPMR

Pressure Pressure 
indexindex

1111 --1616 --3737

Heel Heel 
impulse impulse 
(%)(%)

3737 4242 3232

Med Med mfmf
pressure pressure 
(psi)(psi)

3434 4040 1919

LatLat mfmf
pressure pressure 
(psi)(psi)

77 2323 2525

Both groups have more varus than normal but
PMR much more so. 
Ponseti group has high heel impact.



Ponseti vs. PMR: ConclusionPonseti vs. PMR: Conclusion
Neither group is Neither group is ““normalnormal””
Ponseti group hasPonseti group has
•• More foot ROMMore foot ROM
•• More PF force productionMore PF force production
•• More normal rotational profileMore normal rotational profile
•• Better gait velocity and step Better gait velocity and step 

widthwidth
•• Better foot alignmentBetter foot alignment
•• Less cavus and varusLess cavus and varus
•• Less pain, greater family Less pain, greater family 

satisfactionsatisfaction
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