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The Effect of Mulligan MWM The Effect of Mulligan MWM 
and Taping Technique on the and Taping Technique on the 

Temporal and Spatial Temporal and Spatial 
Parameters of Gait in Parameters of Gait in 
Acute Inversion Ankle Acute Inversion Ankle 

SprainsSprains

Literary ReviewLiterary Review

Incidence: 10Incidence: 10--27,000 27,000 
reported each dayreported each day1,21,2

Inversion Ankle Inversion Ankle 
Sprain (IAS) most Sprain (IAS) most 
commoncommon33

Currently no Gold Currently no Gold 
Standard for Standard for 
treatmenttreatment

http://www.nbwebexpress.com/images/fhc_images/sprains_fig1.gif

Mulligan Mobilization With Mulligan Mobilization With 
Movement (MWM) for IASMovement (MWM) for IAS44--99

MulliganMulligan’’s Premise with IAS:s Premise with IAS:
anterior fibular positional faultanterior fibular positional fault
Evidence is inconclusive of fibular positioning Evidence is inconclusive of fibular positioning 

Question:Question:
Does MulliganDoes Mulligan’’s MWM and taping for IAS have s MWM and taping for IAS have 
an immediate effect on temporal and spatial an immediate effect on temporal and spatial 
parameters of gait? parameters of gait? 

MethodsMethods

Informed ConsentInformed Consent
EvaluationEvaluation
GAITRiteGAITRite
MWMMWM
TapingTaping
GAITRiteGAITRite
Remove TapeRemove Tape
GAITRiteGAITRite

MethodsMethods

Inclusion Criteria:  Inclusion Criteria:  
IAS past 72 hrsIAS past 72 hrs
Ottawa Modified Ankle Rules Ottawa Modified Ankle Rules 
Able to walk without Assistive DeviceAble to walk without Assistive Device

Exclusion Criteria:Exclusion Criteria:
Presence of ankle fracturesPresence of ankle fractures
Prior lower extremity surgeryPrior lower extremity surgery
Previous allergy to athletic tapePrevious allergy to athletic tape
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Mulligan MWM Mulligan MWM 

Apply Apply dorsodorso--cranial force lateral cranial force lateral malleolusmalleolus
Active inversion of the injured ankle 3 timesActive inversion of the injured ankle 3 times

RetrofibularRetrofibular TapingTaping

Start lateral Start lateral malleolusmalleolus
Wrap obliquely behind legWrap obliquely behind leg
End End tibialtibial crest crest 

MethodsMethods
Independent VariablesIndependent Variables

MWMMWM
RetrofibularRetrofibular TapingTaping

Dependent VariablesDependent Variables
Temporal ParametersTemporal Parameters

step timestep time
single support timesingle support time
double support timedouble support time
stance timestance time

Spatial parametersSpatial parameters
HH--H supportH support
toe in/toe outtoe in/toe out
step lengthstep length

Data AnalysisData Analysis

Combined analysis Combined analysis 
Excluding 3rd walk Excluding 3rd walk 

Excel & SPSSExcel & SPSS
Repeated measures Repeated measures 

p<0.05p<0.05

Post hoc analysisPost hoc analysis
paired t test paired t test 
BonferroniBonferroni Correction <0.025Correction <0.025

ResultsResults

2 subjects + 10 subjects from last year2 subjects + 10 subjects from last year
N=12N=12
9 Grade I9 Grade I
2 Grade II2 Grade II
1 Grade III1 Grade III

Step Time Step Time 
RM: Time (p=0.017) RM: Time (p=0.017) Paired t: Limb (p=0.029)Paired t: Limb (p=0.029)
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Step Length Step Length 
RM: Time (p=0.013) & Limb RM: Time (p=0.013) & Limb 
(p=0.016)(p=0.016)

Paired t: Time p=0.003) & Limb Paired t: Time p=0.003) & Limb 
(p=0.005)(p=0.005)

STEP LENGTH

1

2

1

2

58
59
60
61
62
63
64
65

1 2

Walks

Ce
nt

im
et

er
s

Involved
Uninvolved

Single Support  Single Support  
RM: Limb (p=0.014)RM: Limb (p=0.014) Paired t: Limb (p=0.010) Paired t: Limb (p=0.010) 

SINGLE SUPPORT

1
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Double Support  Double Support  
RM: Time (p=0.016)RM: Time (p=0.016) Paired t: Time (p=0.013) & Limb (p=0.023)Paired t: Time (p=0.013) & Limb (p=0.023)

DOUBLE SUPPORT
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DiscussionDiscussion

LimitationsLimitations
Small sample Small sample 

No control No control 

Ceiling EffectCeiling Effect
Test Learning Test Learning 
Lack of blinding Lack of blinding 
Different MWM from previous studyDifferent MWM from previous study’’ss

ConclusionConclusion

Statistical significance parametersStatistical significance parameters
Are not clinically meaningfulAre not clinically meaningful
Can not be attributed to the interventionCan not be attributed to the intervention

Effect of MulliganEffect of Mulligan’’s MWM + taping on s MWM + taping on 
the acute IAS remains inconclusivethe acute IAS remains inconclusive

RecommendationsRecommendations

Larger sample Larger sample 
Use controlUse control
Ordering of interventionOrdering of intervention
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QuestionsQuestions

ReferencesReferences
1.1. Lynch S. Assessment of the injured ankle in the athlete.  Lynch S. Assessment of the injured ankle in the athlete.  Journal of Athletic TrainingJournal of Athletic Training. . 

2002;37(4):4062002;37(4):406--412.412.
2.2. Berkowitz M, Kim D. Fibular position in relation to lateral anklBerkowitz M, Kim D. Fibular position in relation to lateral ankle instability. Foot & Ankle e instability. Foot & Ankle 

International. 2004;25:318International. 2004;25:318--321.321.
3.3. HandollHandoll, Rowe, Quinn, de Bie. , Rowe, Quinn, de Bie. Interventions for preventing ankle ligament injuries. Interventions for preventing ankle ligament injuries. Cochrane Cochrane 

Database for Systematic Reviews 2001. Database for Systematic Reviews 2001. Issue Issue 
3.Art.No.:CD00018.DOI:10.1002/14651858.CD0000183.Art.No.:CD00018.DOI:10.1002/14651858.CD000018

4.4. Mulligan BR. Manual Therapy: Mulligan BR. Manual Therapy: ““NAGS,NAGS,”” ““SNAGS,SNAGS,”” etc. 5etc. 5thth Ed. Wellington, New Zealand:Plane Ed. Wellington, New Zealand:Plane 
View Services Ltd;2004:110View Services Ltd;2004:110--115.115.

5.5. MoilerMoiler K, Hall T, Robinson K.  The role of fibular tape in the preventK, Hall T, Robinson K.  The role of fibular tape in the prevention of ankle injury in ion of ankle injury in 
basketball:  a pilot study.  basketball:  a pilot study.  J J OrthopOrthop Sports Phys Sports Phys TherTher. 2006;36(9):661. 2006;36(9):661--668 668 

6.6. OO’’Brien T, Brien T, VicenzinoVicenzino B.  A study of the effects of mulliganB.  A study of the effects of mulligan’’s mobilization with movement s mobilization with movement 
treatment of lateral ankle pain using a case study design. treatment of lateral ankle pain using a case study design. Manual TherapyManual Therapy. 1998;3(2):78. 1998;3(2):78--84.84.

7.7. Collins N, Collins N, TeysTeys P, P, VicenzinoVicenzino B.  The initial effects of a mulliganB.  The initial effects of a mulligan’’s mobilization with movement s mobilization with movement 
technique on technique on dorsiflexiondorsiflexion and pain in and pain in subacutesubacute ankle sprains.  ankle sprains.  Manual TherapyManual Therapy. 2004;9:77. 2004;9:77--82.82.

8.8. VicenzinoVicenzino B, B, PaungmaliPaungmali A, A, TeysTeys P.  MulliganP.  Mulligan’’s mobilizations mobilization--withwith--movement, positional faults movement, positional faults 
and pain relief:  Current concepts from a critical review of litand pain relief:  Current concepts from a critical review of literature.  erature.  Manual TherapyManual Therapy. 2006.. 2006.

9.9. KavanaughKavanaugh J. Is there a positional fault at the inferior J. Is there a positional fault at the inferior tibiofibulartibiofibular joint in patients with acute joint in patients with acute 
or chronic ankle sprains compared to or chronic ankle sprains compared to normalsnormals. . Manual Therapy.Manual Therapy.1999;4:1924 1999;4:1924 

10.10. Bachmann LM, Kolb E, Bachmann LM, Kolb E, KollerKoller MT, MT, SteurerSteurer J, J, RietRiet G.  Accuracy of Ottawa ankle rules to exclude G.  Accuracy of Ottawa ankle rules to exclude 
fractures of the ankle and midfractures of the ankle and mid--foot: a systematic review. foot: a systematic review. BMJ.BMJ. 2003;326:4172003;326:417--424. 424. 

ReferencesReferences
11.11. Springer B, Springer B, ArcieroArciero R, R, TenutaTenuta J, Taylor D. A prospective study of modified Ottawa ankle J, Taylor D. A prospective study of modified Ottawa ankle 

rules in a military population. rules in a military population. The American Journal of Sports MedicineThe American Journal of Sports Medicine. 2000;28:864. 2000;28:864--
868. 868. 

12.12. KahlKahl C, Cleland JA. Visual Analogue Scale, Numeric Pain Rating ScaleC, Cleland JA. Visual Analogue Scale, Numeric Pain Rating Scale and the McGill Pain and the McGill Pain 
QuestionaireQuestionaire: an overview of psychometric properties. : an overview of psychometric properties. Physical Therapy Reviews.Physical Therapy Reviews.
2006;10:1232006;10:123--8.8.

13.13. Frey C, Bell J, Frey C, Bell J, TeresiTeresi L, Kerr R, L, Kerr R, FederFeder R. A comparison of MRI and clinical R. A comparison of MRI and clinical examiniationexaminiation
of acute lateral ankle sprains. of acute lateral ankle sprains. Foot and Ankle International.Foot and Ankle International. 1996;17:5331996;17:533--537 537 

14.14. FujiiFujii T, T, LuoLuo ZP, ZP, KitaokaKitaoka HB, An KN. The manual stress test may not be sufficient to HB, An KN. The manual stress test may not be sufficient to 
differentiate ankle ligament injuries. differentiate ankle ligament injuries. Clinical Biomechanics. Clinical Biomechanics. 2000:15:6192000:15:619--623. 623. 

15.15. GaeblerGaebler C, C, KuklaKukla C, C, BreitenseherBreitenseher M, M, NellaNella Z, Z, MittlboeckMittlboeck M, M, TrattnigTrattnig S, S, VecseiVecsei V. V. 
Diagnosis of lateral ankle ligament injuries comparison between Diagnosis of lateral ankle ligament injuries comparison between talartalar tilt, MRI and tilt, MRI and 
operative findings in 112 athletes. operative findings in 112 athletes. ActaActa OrthopOrthop ScandScand. 1997;68:286. 1997;68:286--290.290.

16.16. TohyamaTohyama H, Yasuda K, H, Yasuda K, OhkoshiOhkoshi Y, Y, BeynnonBeynnon, , RenstromRenstrom PA. Anterior Drawer test for PA. Anterior Drawer test for 
acute anterior acute anterior talofibulartalofibular ligament injuries of the ankle:how much load should be applied ligament injuries of the ankle:how much load should be applied 
during the test. American Journal of Sports Medicine.2003;31:226during the test. American Journal of Sports Medicine.2003;31:226--232.232.

17.17. KerkhoffsKerkhoffs G, G, BlankevoortBlankevoort L, Van Poll D, Marti R, L, Van Poll D, Marti R, DijkDijk C.  Anterior C.  Anterior leteralleteral ankle ligament ankle ligament 
damage and anterior damage and anterior talocruraltalocrural--joint laxity: an overview of the in vitro reports in joint laxity: an overview of the in vitro reports in 
literature. literature. Clinical Biomechanics.Clinical Biomechanics.2001;16:6352001;16:635--643.643.

18.18. TohyamaTohyama H, H, BeynnonBeynnon B, B, RenstromRenstrom P, P, TheisTheis M, Fleming B, Pope M. Biomechanical M, Fleming B, Pope M. Biomechanical 
analysis of the ankle anterior drawer test for anterior analysis of the ankle anterior drawer test for anterior talofibulartalofibular ligament injuries. ligament injuries. 
Journal of Journal of OrthopaedicOrthopaedic ResearchResearch. 1995;13:609:614 . 1995;13:609:614 

19.19. Webster KE, Webster KE, WittwerWittwer JE, Feller JA. Validity of the JE, Feller JA. Validity of the GAITRiteGAITRite walkway system for the walkway system for the 
measurement of averages and individual step parameters of gait.measurement of averages and individual step parameters of gait.Gait and Gait and 
Posture.Posture.2005;22:3172005;22:317--321.321.

ReferencesReferences
20. 20. YoudasYoudas, , HollmanHollman, , AalbersAalbers, , AhrenholzAhrenholz, , AtenAten, , CremersCremers. Agreement between the . Agreement between the GAITRiteGAITRite

walkway system and a stopwatchwalkway system and a stopwatch-- footfall count method for measurement of temporal footfall count method for measurement of temporal 
and spatial parameters. and spatial parameters. Arch Phys MedArch Phys Med RehabilRehabil. 2006;87:1648. 2006;87:1648--1652.1652.

21.21. BilneyBilney, Morris, Webster. Concurrent related validity of the , Morris, Webster. Concurrent related validity of the GAITRiteGAITRite walkway system for quantification walkway system for quantification 
of the temporal and spatial parameters of gait. of the temporal and spatial parameters of gait. Gait and PostureGait and Posture. 2003;17:68. 2003;17:68--74.74.

22.22. Kirk T, Kirk T, SahaSaha S, Bowman L. A new laxity tester and its use in the measurementS, Bowman L. A new laxity tester and its use in the measurement of the effectiveness of of the effectiveness of 
taping. taping. Medical Engineering and Physics.Medical Engineering and Physics.2000;22:7232000;22:723--731.731.

23.23. BeynnonBeynnon BD, BD, RenstromRenstrom PA, PA, HaughHaugh L, Uh BS, Barker H. A prospective, randomized clinical investigL, Uh BS, Barker H. A prospective, randomized clinical investigation ation 
of the treatment of firstof the treatment of first--time ankle sprains. time ankle sprains. The American Journal of Sports MedicineThe American Journal of Sports Medicine.2006;1401(12)..2006;1401(12).

24.24. KerkhoffsKerkhoffs, Rowe, , Rowe, AssendelftAssendelft, , Kelly,StuijsKelly,Stuijs, van , van DijkDijk.  Immobilization and functional treatment in acute .  Immobilization and functional treatment in acute 
lateral ankle ligament injuries in adults. lateral ankle ligament injuries in adults. Cochrane Database for Systematic Reviews 2002, Cochrane Database for Systematic Reviews 2002, Issue 3. Art. Issue 3. Art. 
No.:CD003762. DOI:10.1002/14651858.CD003762.No.:CD003762. DOI:10.1002/14651858.CD003762.

25.25. HandollHandoll, Rowe, Quinn, de Bie. , Rowe, Quinn, de Bie. Interventions for preventing ankle ligament injuries. Interventions for preventing ankle ligament injuries. Cochrane Database Cochrane Database 
for Systematic Reviews 2001. for Systematic Reviews 2001. Issue 3. Art. No.: CD00018. DOI: 10.1002/14651858.CD000018.Issue 3. Art. No.: CD00018. DOI: 10.1002/14651858.CD000018.

26.26. SpechiulliSpechiulli, , CofanoCofano. A comparison of surgical and conservative treatment in ankle l. A comparison of surgical and conservative treatment in ankle ligament tears igament tears 
**************

27.27. Hubbard T, Hubbard T, HertelHertel J, J, SherbondySherbondy P.  Fibular position in individuals with selfP.  Fibular position in individuals with self--reported chronic ankle reported chronic ankle 
instability. instability. Phys Phys TherTher. 2006;36:3. 2006;36:3--9.9.

28.28. LeBrunLeBrun C, Krause J. Variations in mortise anatomy.  C, Krause J. Variations in mortise anatomy.  The American Journal of Sports MedicineThe American Journal of Sports Medicine. . 
2005;33(6):8522005;33(6):852--629.629.

29.29. Berkowitz M, Kim D. Fibular position in relation to lateral anklBerkowitz M, Kim D. Fibular position in relation to lateral ankle instability. Foot & Ankle International. e instability. Foot & Ankle International. 
2004;25:3182004;25:318--321.321.

30.30. StiellStiell I, McKnight D, Greenberg G, Nair R, McDowell I, Wallace G.  I, McKnight D, Greenberg G, Nair R, McDowell I, Wallace G.  InterobserverInterobserver agreement in the agreement in the 
examination of acute ankle injury patients. examination of acute ankle injury patients. Am J Am J EmergEmerg MedMed 1992;10:141992;10:14--17.17.


