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Gesundheit
Bildun,

Tendoachillesrupture
acute- chronic

Increasingncidence

22,1/ 100 000 1991 Danemark
32,6 /100 000 2002

20 /100 000 1996 Deutschland
30/ 100 000 2016 Deutschland

Meanagd male 3039 vy.)
male/ femaleratio: 20/1
Most dangeroussport Badminton
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Tendoachillesrupture
acute- chronic

a) Rupture3-6 cm proximalof

Tubercalcanel
Most commonlocation
ReducedrascularizatioBuchinson vg: med.

SciSportsExerd995; /:82630)

With stretchingand contraction
additionalreductionof perfusion
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Tendoachillesrupture
acute- chronic

b) Ruptureof medial headof
Gastrocnemiusnuscle(Tennis leq)

Transitionof gastrocnemiugo soleusat the
musculetendinousjunction.

Peakincidenced42y.o. male/ 46 y. ofemale
(Millar AP, Am J Sports Med; 1979; 7::4j2




Bildung
Pflege

Tendoachillesrupture
acute- chronic

c) Bonyavulsionrupture of the insertion

on tuber calcanel

Alwaysassociateavith tendinosisof achilles
tendon

therapy. surgicalwith centralor L- shape
Incisionincision debridementwithout
shorteningof tendon, if neededcalcanear
osteotomywith possiblerefixationwith
boneanchor

No conservativetherapy



Gesundheit
Bildung

Tendoachillesrupture
acute- chronic
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Gesundheit
Bildun,

Tendoachillesrupture
acute- chronic

Clinicalpresentation

A Immediate shargainin the lower legdorsallyz. samebody
hit me from behinda

A Possible lighpainin the areaof rupture somedaysbefore
rupture,

A weakor no plantarflexion

A Pos. Thompson Tegtrupture in the middle of the tendon

A Neg. Thompson Testith rupture of the medialgastroc
head

A rarely compartmentsyndronafter ruptur of mediaheadof
gaStrocn emiusn USCIQJamardaDA, Am JRoentgenoP002; 179:704L6 / StrachleyD, Am J Sports Med;

1986;14:969)
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Tendoachillesrupture
acute- chronic

Therapy a) conservative

If Diastasis irequinusposition< 5mm,good
Adaptation of the ruptured site in 20°
Plantarflexion

Partial rupture

Contraindicationsfor surgery( e.g. N
Immunosuppressiongeneralhealth condition)
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Tendoachillesrupture
o acute- chronic

Therapy b) surgical
Indications

Acute Ruptur: 2-8cm proximabf Tubercalcanel < 3wks
Professionasportsmen/- women

Distal Ruptur <2 crdistancefrom Tubercalcanel
technique

Den Hartog BD; Foot AnHiat; 2008; 29: 456163
Maffulli N., Foot Ankl€lirn 2007;12:583%96
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Tendoachillesrupture
acute- chronic

direct Repairwith

1.)opensurgery
2.)MIS Surgery

Repaimwith Augmentation

1.)turndownflap
2.) augmentationwith semitendinosus
or plantaristendon

PajalaA.,augmentedcomparedto nonaugmentedsurgicakepairof afreshtotal achillestendon rupture. AandomizedprospectivestudyJ.
Bone JoinSurgAm,2009; 91:1092100)
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Tendoachillesrupture
acute- chronic

MIS (versus Open):

Advantageearlyfunctionaltherapypossible Jesswoundhealingdelay
Rehalpostop

Orthesisin equinus2 Wks20°- 2 Wks10°, after Wk 4 equinus5° with full
weightbearing2 Wks after Wk 6 full weightbearingwithout Orthesis

comparableresults (Lin J., Foot Anklat 2001)
Rerupturrateno significantdifference (CretnikA, Am J. Sports Med 2005)
Increasedate of suralnervecomplications (AibinderwR., Foot Ankle Int. 2013,34:8805)

Reru th rerate similar (KhanRJ Cochrane Database Syst. Rev. 2010;8:CD 003674)
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Tendoachillesrupture
acute- chronic

Complications

A Softtissuenecrosis

A Delayedwoundhealing

A infection

A Lesionof suralnerve: 4%20%

A Rerupturerate :
opensurgery 2,3 4%
percutaneoussurgery 2-2,8%

conservative 2,9-13%
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Tendoachillesrupture
acute- ehronic

Definition

Non- treated Rupture
which is persistentmore than 6 weekswith impaired function

Mis-diagnhosedacuterupture Rerupture

10-20%of all cases 2-3% aftersurgicakepair
10% afterconservativeareatment
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Tendoachillesrupture
acute- ehronic

im diako

Diagnostic

1.X-ray
2.MRI
3.Ultrasound
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Tendoachillesrupture
acute chronic

im diako

Therapy

1.Gastrocnemiugascialturn cdown flap? If defect2-6 cm andno atrophy of gastroc
2.V-Y Advancemenbf the gastrocsoleu? If defect2-6 cm andno atrophy of gastroc

3.Interpositionalallograft?If defect> 6 cm
4 Tendontransfer? Whichtendon? Whichtechnique? If defect> 6 cmor 2-6 cm and

gastrocatrophic
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Tendoachillesrupture
acute- chronic

Gastrocnemiudascialturn ¢cdown flap




dioko
Tendoachillesrupture
acute chronic

im diako

Therapy

1.Gastrocnemiugascialturn cdown flap? If defect2-6 cm andno atrophy of gastroc
2.V-Y Advancemenbf the gastrocsoleu® If defect2-6 cm andno atrophy of gastroc

3.Interpositionalallograft?If defect> 6 cm
4 Tendontransfer? Whichtendon? Whichtechnique? If defect> 6 cmor 2-6 cm and

gastrocatrophic
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Tendoachillesrupture
acute chronic
V-Y Advancemenbf the gastrocsoleus
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Tendoachillesrupture
acute- ehronic

V-Y Advancemenbf the gastrocsoleus

Advantage:
Fast andeproducible
Little deficit of plantarflexionpower( e.g. FHtransfer)

Disadvantage
Sutureof alreadydegeratedtissue
Reducedsportivecapacity (HoseyT 1984)
Limitation in largedefects>6 cm (kniamir. 2013, MElelland2004, Ahmad J. 2016)
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Therapy

1.Gastrocnemiugascialturn cdown flap? If defect2-6 cm andno atrophy of gastroc
2.V-Y Advancemenbf the gastrocsoleu® If defect2-6 cm andno atrophy of gastroc

3.Interpositionalallograft?If defect> 6 cm
4 Tendontransfer? Whichtendon? Whichtechnique? If defect> 6 cmor 2-6 cm and

gastrocatrophic
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Tendoachillesrupture
acute- ehronic

Interpositional allograft?

Problem:little evidence scoresmostlynot validated mostlyLevel IV and V

1. Surgical Reconstruction of Chronic Achilles Tendon Ruptures Using Various MethoddeBn@rthopedics 2012

2. Clinical applications of allografts in foot and ankle surdenyizP et al., Knee Surg SpoftsumatolArthrosc2019

3. Tendon allograft for treatment of chronic Achilles tendon rupture: A systematic re@eng JY et al., Foot Ankle
Surg 2018

4. Surgical treatment of chroniechillestendon rupture: An anatomical consideration of various autograft options
VidhiAdukia?l, NimraAkramZ, Sherif Ahmed Kameél2, AashishGulati®, Mark B Davie$, JitendraMangwanit J.

Orthopedic2023



https://pubmed.ncbi.nlm.nih.gov/?term=Adukia+V&cauthor_id=37752985
https://pubmed.ncbi.nlm.nih.gov/?term=Akram+N&cauthor_id=37752985
https://pubmed.ncbi.nlm.nih.gov/37752985/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Kamel+SA&cauthor_id=37752985
https://pubmed.ncbi.nlm.nih.gov/37752985/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/37752985/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Gulati+A&cauthor_id=37752985
https://pubmed.ncbi.nlm.nih.gov/37752985/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Davies+MB&cauthor_id=37752985
https://pubmed.ncbi.nlm.nih.gov/37752985/#full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Mangwani+J&cauthor_id=37752985
https://pubmed.ncbi.nlm.nih.gov/37752985/#full-view-affiliation-1
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Therapy

1.Gastrocnemiugascialturn cdown flap? If defect2-6 cm andno atrophy of gastroc
2.V-Y Advancemenbf the gastrocsoleu? If defect2-6 cm andno atrophy of gastroc

3.Interpositionalallograft?If defect> 6 cm
4 Tendontransfer? Whichtendon? Whichtechnique? If defect> 6 cmor 2-6 cm and

gastrocatrophic
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Tendoachillesrupture
acute- chronic

What doesthe literature say?

A Semitendinosus

A FHL longharvest short harves)

A Plantaristendont+ gastrocfasciaturndown flap
A Peroneus longus

1. Semitendinosus Tendon Autograft for Reconstruction of Large Defects in Chronic Achilles Tendon Ruptures.
DumbrePatil SS, Foot and Ankle Surg 2014

2. Anatomic reconstruction of neglected Achilles tendon rupture with autogenous peroneal longus tendon by
EndoButtorfixation. , Wang CC et al., J Traumat.2009

3. NeglectedAchillesTendonRuptureTreatedwith FlexorHallucisLongugransferwith two turndown
gastrocnemiugasciaflap andreinforcedwith plantaristendon., Mao HH, Act®rthop. Belg. 2015

4. Both gastrocnemius aponeurosis flaps and semitendinosus tendon grafts are effective in the treatment of
chronic Achilles tendon rupturesa systematic review Nilsson N Stensotd, Nilsson Helander BrorssorA,
CarmontMR,ConcardS, BMQVusculoskeleDisord 2023Dec8;24(1):951
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Tendoachillesrupture
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FHL transfer: difference oshort harvestt  dangthareest

A Morbidity lower, surgeryandtourniquetime shorter

A Lower potentiaffor lesionof branchesrom N. plantaris med. and lat. arile concomitant
venousplexus(l),

A Shorter transplantno duplicationor weavingtechnique(Wapnel) possible

Ahort harvestii
Aong harvestfi

1 Mulier,T; Rummens,E; Dereymaeker,G: Risk of neurovascular injuries in flexor hallucis longus tendon transfers:
an anatomic cadaver study. Foot Ankle Int. 28:910-915, 2007



Tendoachillesrupture
acute- ehronic

Advantageof FHLtendon for transfer

A FHLlactivityin samegaitphaseasGastrocsoleug1)

A Tendon4-6 mmdiameterand 810 cmlengthd allowsstrongaugmentationof AT(2)

A FHL 2ndtrengthfor Plantarflexion(after AT),axxisof action similarto Tricepssurae(3)
A IntertendinousconnectionsbetweenFHL and FDdllow in mostcasedlexion of Hallux

evenafter transfer (4)
A Augmentationof Perfusion irin the critical areaof distal part of achillestendon

1 Perry, J: Ankle Foot Complex. In Gait Analysis: Moprmal and Pathological Function, Thorofare, Slack Inc., pp51-87, 1992

2 Wapner, KL; Hecht, PJ: Anatomy of second muscular layer of the foot: considerationsfor tendon selection in transfer for Achilles and posterior tibial
tendon reconstruction. Foot Ankle Int15: 420-423,1994

3 Silver RL; de la Garza J: The myth of muscle balance. A study of relative strengths and excursions of normal muscles about the foot and ankle. J
bone Joint Surg Br. 67: 432-437, 1985

4 Richardson DR, Willers J, cohen BE et al, evaluation of the hallux morbiditiy of single-incision flexor hallucis longus tendon transfer. Foot Ankle Int 30:
627-630, 2009
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FHL transfer:




Tendoachillesrupture
acute- ehronic

Summary:

1.Highlearningcurvewith goodandverygoodfunctionalresults
2.Generalaim of this type of surgery reductionof pain, increaseof musclepower for the

plantarflectorsof anklejoint
3.Different modificationsof tendontransfersurgeryare described eachwith pro'sand

contra’s
4 FHLUransferwith shortharvestseemssuperiorto longharvest
5.Watch outfor possiblelossof plantarflectingpower of FHL aftetendontransfer Problem

for the athlets
6.Endoscopi@assisted~HL Transfer in higisk patients

A EndoscopicallyAssisted Minimally Invasive Reconstructiofor ChronicAchillesTendonRuptureWith a DoubleBundle
FlexorHallucisLongusYunxuarZoul, Xue Li, Lei Wang?, Caixialan2, Yongzha@hulOrthopJ Sports Me@021 Mar
4;9(3):232

A AcuteAchillesTendonRupturesTreatedWith EndoscopidElexorHallucis.ongus TransfeKotsapadvl, KoukosC,PolyzosA,
Naoum SKoutserimpa<C,EleftheropoulosA. ArthroscTech. 2023€ct11;12(11)



https://pubmed.ncbi.nlm.nih.gov/?term=Zou+Y&cauthor_id=33748303
https://pubmed.ncbi.nlm.nih.gov/33748303/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Li+X&cauthor_id=33748303
https://pubmed.ncbi.nlm.nih.gov/33748303/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+L&cauthor_id=33748303
https://pubmed.ncbi.nlm.nih.gov/33748303/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Tan+C&cauthor_id=33748303
https://pubmed.ncbi.nlm.nih.gov/33748303/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Zhu+Y&cauthor_id=33748303
https://pubmed.ncbi.nlm.nih.gov/33748303/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/38094961/

Peroneal tendons

ARupture
A Luxation

.-~ Vagina tendinis m. tibialis anterioris
_~~ Vagina tendinis m. extensoris hallucis longi

.-~ Vagina tendinum m, extensoris digitorum
pedis longi

_~~ Retinaculum mm., extensorum inf.

.-~ Lig. talocalcaneum interosseum

_.-~ B. sinus tarsi (Variation)

_.-~ M. extensor digitorum brevis




Disordetsof peronealtendons

History

Acute trauma

WSOdZNNBY G RA&G2NRAAZ2Y S a4dz02SOGAGS 3IAADA
Recurrent arthritis or tenosynovitis ( e.g. gout, R.A.)

Neurological disease (e.g. CMT)

Recurrent surgeries

To o T To Io




Disorders of peroneal tendons- rupture

Classifikationen
Redfern/Myerson 2004

Type 1 - both tendons mainly intact (< 50%)
Type 2 - one tendon ruptured, other tendon mainly intact
Type 371 both tendons ruptured

3a 1 proximal part of the muscle not moveableA Tendon transfer

3b T proximal part of the muscle still mobile A if scar: secondary surgery with
Allograft or tendon transfer

A no scar: immediate Allograft or
or tendon transfer

Redfern D, Myerson M. The management of concomitant tears of the peroneus longus and brevis tendons. FAI 25:695-707,2004



Disorders of peroneal tendons- rupture

Ruptur Peroneudrevis e

often combinedwith capsule ligament
lesion

more often than peroneus longus
mostlylongitudinaleruptures
often asymptomaticchroniclesion

Do Do Do Do

Accompanyingathologies

exostosigosteriorrim of Fibula
musclebellyto distal
peroneusquartus
hypertrophicTub.peroneum

To o To Ix

Krause, JO; Brodsky, JW: Peroneus brevis tendon tears: pathophysiology,
surgical reconstruction and clinical results. FAI 19:271-279, 1998

Sammarco, GJ: Peroneal tendon injuries. Orthop. Clin. North Am.25:135-145,1994



Disorders of peroneal tendons- rupture
Peroneal tendon split syndrom

Longitudinal ruptur at the level of entering the
retromalleolar groove
Peroneus longus runs over peroneus brevis

Very low located muscle belly

&

Geller MJ et al: relationshop of a lowlying muscle belly to tears of the peroneus brevis
tendon. Am.J.Orthop. 32:541-544,2003



Disorders of peroneal tendons- rupture

Peroneus longus>Peroneus brevis

Oversize peroneal tubercle

——



Disorders of peroneal tendons- rupture

Lesion of Peroneus longus: mainlocation

- Level of Tuberositas cuboidea
- Os peroneum - Painful Os Peroneum Sy n d r oP®BSAi A Sobel+Mizel 1993

- Close to insertion at MT |

Sobel M, Mizel M. Peroneal Tendon Injury in Current Practice in Foot and Ankle Surgery,
vol.1. New York: Mc-Graw Hill, Inc;1993:30-56



Disorders of peroneal tendons- rupture




Disorders of peroneal tendons- rupture




Disorders of peroneal tendons- rupture

Type 1 - both tendons mainly intact

A Debridement and suture

Dresher B, Donley B in Operative Techniques in Foot and Ankle Surgery, LWW, 2011,978ff

Krause, JO; Brodsky, JW: Peroneus brevis tendon tears: pathophysiology, surgical reconstruction and clinical results.
FAl 19:271-279, 1998



Peronealsehnenpathologien

Typ 2 - one tendon ruptured, other tendon mainly intact

A Debridement

A Lesion of one tendon >50%

A Side to side-Tenodesis of proximal tendonstump

Dresher B, Donley B in Operative Techniques in Foot and Ankle Surgery, LWW, 2011,978ff

Redfern D, Myerson M. The management of concomitant tears of the peroeus longus and brevis tendons. FAI 25:695-
707,2004



Disorders of peroneal tendons- rupture

Typ 31 both tendons ruptured (>50%)

A FHL-Tendontransfer to the base of MT V
A Calcaneusosteotomie with removal of lateral wedge

A alternative: free tendontransplant of FDL if FHL is absent

HESSINGPARK-CLINIC

Dresher B, Donley B in Operative Techniques in Foot and Ankle Surgery, LWW, 2011,978ff

Redfern D, Myerson M. The management of concomitant tears of the peroeus longus and brevis tendons. FAI 25:695-
707,2004



Disorders of peroneal tendons-rupture

Ruptureof Peroneudoreviset longus + Calcaneu&arus

FHLtransfer +correcting
Calcaneusosteotomy

Pelet, S et al.: Traumatic rupture of both peroneal longus et brevis tendons. FAI. 24:721-
723,2003



Disorders of peroneal tendons-rupture

Postoptreatment

2-4 weeks dorsal splinting
no weightbearing
2-(4) weeks partial weightbearing in walker

4 weeks full weight in stable shoe with
compression stocking

Insoles with lateral elevation
Sports after 3-6 months




Disorders of peroneal tendons- luxation

Diagnostictools

X-ray
ankleap + lat.+mortise, Calcaneus ax
mod. Saltzmannaview

the tendon- luxation advantagedynamicexam

- DiagnosticLAInjection

- MRI(contrasv o B 2T KRl NRG

Footpressuremessurementsgait analysise

Park HJ et al,: Reliability of MRI findings of peroneal tendinopathy in patients with lateral chronic ankle
instability; Clin Orthop Surg. 2010 Dec;2(4):237-43

Lamm BM et al: Magnetic resonance imagings and surgical correlation of peroneus brevis tears. J Foot Ankle
Surg. 43:30-36, 2004 : MRI 83% sensitivity, 74%specificity


http://www.ncbi.nlm.nih.gov/pubmed/21119941

Luxation of peroneal tendons

Luxation of peroneal tendons - Anatomy

Ventral: _
dorsalaspectof fibula ¢ flat or curved?!

Anterolateral:
Fibrocartilaginougdge

Lateral: _
Retinaculunperon. superius

Medial:
Lig fibulocalcaneare
Lig talofibulareposterius




Luxation of peroneal tendons

Pathomechanism of the luxation

A Dorsalextensiomf anklejoint
A Pronation+abductiorf foot
A Eversiorof hindfoot

A Activationof peronealtendon:

Lesionof the superior

peronealretinaculumg mostly

. ~Avulsion
First description: 1803 (Monteggia)




Luxation of peroneal tendons

Classification of peroneal tendon luxation: Eckedttll

Normal grade | grade Il grade Il
Normal Retinaculum Retinaculum torn Retinaculum torn
Anatomy torn with with periosteum and ~ With periosteum and

periosteum osteofibrous edge Fractured

osteofibrous edge

Eckert, WR; Davis, EA: Acute rupture of the peroneal retinaculum. J Bone Joint Surg. 58-A:670-672,1976



Luxation of peroneal tendons

Luxation of Peroneal tendons- findings

~
»
e
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Z : 197.38% Z:197.38%
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Luxation of peroneal tendons

Luxation of Peroneal tendons- findings




Luxation of peroneal tendons

Luxation of Peroneal tendons- findings




Luxation of peroneal tendons

Luxation of Peroneal tendons- findings




Luxation of peroneal tendons

Surgical therapy

Technique of ViernsteiRosemeyer "\t




Luxation of peroneal tendons
Surgical therapy

Technique of Viernstein-Rosemeyer: Refix and tighten in transosseous technique the
SPR ,

S W

Y Tourné?l, D Saragaglia, D Benzakour, H Bezes, Traumatic luxation of the peroneal
tendons. Report of 36 cases; Int Orthop.1995;19(4):197-203.



https://pubmed.ncbi.nlm.nih.gov/?term=Tourn%C3%A9+Y&cauthor_id=8557412
https://pubmed.ncbi.nlm.nih.gov/8557412/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Saragaglia+D&cauthor_id=8557412
https://pubmed.ncbi.nlm.nih.gov/?term=Benzakour+D&cauthor_id=8557412
https://pubmed.ncbi.nlm.nih.gov/?term=Bezes+H&cauthor_id=8557412

Luxation of peroneal tendons

Surgical therapy

Technique of Viernstein-Rosemeyer ( retinaculum realignement)

T .

/

—




Luxation of peroneal tendons

Surgicatherapy

Deepeningof the retromalleolargroove indysplasia

Ogawa BK, Thordarson DB; Current Concepts Review: Peroneal Tendon
Subluxation and Dislocation; FAI 28, 2007, pp1034-1040



Luxation of peroneal tendons

Surgical therapy

Technique of Platzgummer




