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CHARCOT AYAGI
DIYABETIK NOROPATIK OSTEOARTROPATI

ePeriferik noropatinin bir komplikasyonudur

eEklem dislokasyonu, patolojik kirik ve ayak
mimarisinin ciddi destruksiyonu ile karakterize
ilerleyici bir durum.

Jean Martin Charcot 1868
“TO BE CONTINUED"”

eGUNnUmuz bati dinyasinda en sik neden: Jean-Martin Charcot
. 1825 — 1893
eDiyabet

Fransiz norolog
William Riely Jordan, 1936
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CHARCOT AYAGININ DIGER NEDENLERI

«Amiloidoz -|diopatik sensdrimotor néropati
«Alkolizm *Pernisyoz anemi
CP *Poliomyelit
«CMT «Sfiliz
*Enfeksiyon *Lepra
-Lepra Cerrahi
Polio *Syringomyel
-Steroidler *Spina Bifida
*Travma

Affarent proprioseptif liflerde destriiksiyon
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Diyabetin siddeti

Duyusal noropati derecesi 7Y Ne zamandir oldugu
Tip 1, tip 2




EPIDEMIYOLOJI

*Tip 1 veya 2 Diyabetlilerin 1/3 unde periferik noropati
gorulebilir Pinzur, MS: Foot Ankle Clin N Am, 2011.

*Genis serilerde major Charcot ayak degisiklikleri < %1

*%?7 — 37 arasi degisen oranlar bildirilmis
e Diyabetlilerde Charcot ayagi gelisme orani: Yilda % 0,3
eSiklikla atlaniyor veya yanlis teshis konuluyor % 25

eErkek = Kadin

*%09 bilateral  Bilateral BT bulgulari %75
Pinzur, MS: Foot Ankle Int, 2007 .
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RISK FAKTORLERI

eOncesinde diyabetle gecen siire ortalama 10 yildan fazla
5. veya 6. dekat

eObes (BMI:33-35kg/m? )

eDlsuk Kemik Mineral Dansitesi (Tip 1 dm)

eGegcirilmis transplantasyon cerrahisi




Diyabete bagli ayak morbiditesinin
en onemli risk faktoru !




FIZYOPATOLOJI

Noroartropati nedenine iliskin ginuimuze ait 2 temel teori:
I- NOROTRAVMATIK DESTRUKSIYON:

Kimulatif mekanik travma

II- NOROVASKULER DESTRUKSIYON

NOral uyarilan vaskiler refleks
(otosempatektomi=otonom noropati)

Vazoregulasyonda bozulma

ARTAN KAN AKIMI - DEMINERALIZASYON

4

KEMIKLERDE REZORPSIYON — BAGLARDA ZAYIFLAMA
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HUCRESEL DUZEYDEKI PATOLOJI

Proinflamatuar sitokinler (TNFa, IL13) 1

=> Asirt RANKL salinimi (diger bir sitokin pathway)tetiklenir

The cause of Charcot Syndrome.Jeffcoate W, Clin Podiatr Med Surg,
2008.

Osteoklastogenesisten sorumiu

Vitamin D Increased ) RANKL

deficiency —~ PTH Activation Neuropatiy

Proinflamatory Neuropeptiaes (eNOS, CGRP)

Repetitive :
P —> Cytokins: IL-6, ——
Trauma
IL-1, TNF-a .
; Osteoproteogerin
Resistence to
popto
Monocytes ll - Osteoclast

Bone Destruction
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REVIEW ARTICLE COACTION

An overview of the Charcot foot
pathophysiology

Gokhan Kaynak, MD, Olgar Birsel, MD,
Mehmet Fatih Gaven, MD and Tahir Ogut, MD*

Cerrahpasa Faculty of Medicine, Department of Orthopedics and Traumatology, Istanbul University, Istanbul,

" DIABETIC
FOOT & ANKLE
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Microanjiyopati indirekt etkisinden ¢cok glukozun direkt

etkisi sonucudur.
Diabetes Control and Complications Trial (DCCT) N Engl J Med
1993.

Senelerce denetimsiz glukoz seviyesine maruz kalma sonucu

Asil kollajen liflerinde morfolojik bozulma ve buna bagl kisalik.

DEFORMITE
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KLINIK TANI

Minor veya major travma

eInatgl Odem \ Asiri kullanim
eIsi artisl

oEritem

oEklem eflizyonu

eKemik rezorpsiyonu > Akut Charcot Artropatisi
eAgri yok

eSekil bozuklugu
eUzerinde duramama &

eYara, kotu koku

eAtes yok /




OSTEOMYELIT KARMASASI
eUlser = Osteomyelit ??? |
eDirekt grafi
e[ aboratuar:

WBC degerli
Sedim (nonspesifik)

eTc Kemik Sintigrafisi: Pahali ve nonspesifik

eIndium Sintigrafisi: Daha spesifik
o Okosit isaretli kemik sintigrafisi
*MR ?

eBiopsi
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Ulcer size > 2 cm2 70 56 Sensitivity  for
% 96 Specificity  Osteomyelitis

o .
Probe to bone > %50 Probability
test Absence of OM

If erythema remains with

n ntr r
Depe dent rubo elevation OM

test

ESR (erytrocyte > 70 mm/h
sedimantation rate)
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Table 2

I MAG I N G Characteristic features of MRI studies in

osteomyelitis and Charcot arthropathy

T ——— Osteomyelitis Charcot Arthropathy
Table 1 : :

s - ; ; Low focal intensity on  Altered bone marrow
Characteristic features of plain radiographs in ; . . :
osteomyelitis and Charcot arthropath Thwelg e linages  Sigast e, oW

Y patny High focal signal on intensity on both
Osteomyelitis Charcot Arthropathy T2-weighted images  T1-weighted and
Periosteal reaction or  Nonspecific changes: ng'h borTe o .TZ'W.e'ghte.d MRS

) ) . signal in short tau Signal intensity

elevation Periosteal reaction . : :
. . inversion recovery changes with
Loss of cortex with Traumatic fractures ; | i and
bony erosion Bone destruction R Die asE=ronic )
y _ L f : Less specific or cystlike lesions
New bone formation Joint ragmentation secondary changes: Cortical fragmentation
Sequestrum: and dislocation Cortical disruption  Joint deformity or
déwtallz_ed bone Adjacent cutaneous subluxation
with radiodense ulcer Bone marrow edema
appearance that Soft tissue mass pattern: periarticular
has become Adjacent soft tissue  and subchondral
separated from inflammation or Predominant midfoot
normal bone edema involvement
Involucrum: layer of Deformity is common
new bone growth along with bony
outside existing debris
bone Overlying skin usually
intact but may be
Data from Cavanagh PR, Young MJ, Adams JE, et al. edematous
Radiographic abnormalities in the feet of patients with

diabetic neuropathy. Diabetes Care 1994;17(3):201-9. Data from Marcus CD, Ladam-Marcus VJ, Leone J, et al.
MR imaging of osteomyelitis and neuropathic osteoarthr-

opathy in the feet of diabetics. Radiographics
1996;16(6):1337-48.




TREATMENT

* The best tx for OM of foot & ankle remains unclear.
* 6 weeks of parenteral antibiotics is widely accepted.
* Long term recurrence rate even with good tx 20-30%

« 25% risk of major amputation

Cohrane Database Syst Rev 2009
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Ameliyat sonrasi 5. ay
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RADYOLOJIK TANI

Kemik destruksiyonu

EICHENHOLTZ SINIFLANDIRMASI_1966
1)BASLANGIC
2)KONSOLIDASYON
3)REKONSTRUKTIF

Radyografik olarak tanimlayici olmakla birlikte

klinik olarak cok kullanisli degil.

“Aktif” “sessiz” ve “tamir” evreleri.
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EICHENHOLTZ EVRE 1

(BASLANGIC EVRESI)
eBelirgin yumusak doku odemi

eSicaklik artisi

eSubkondral fragmantasyon

eEklem dislokasyonlari

eOsteopeni




EICHENHOLTZ EVRE 2
(KONSOLIDASYON EVRESI)

«Odemde belirgin gerileme
eTamir slirecinin baslangici
eKallus olusumu

oKirik konsolidasyonu

eBlyukce fragmanlarda flzyon




EICHENHOLTZ EVRE 3
(REKONSTRUKTIF EVRE)

eDaha stabil fakat Deformite sekeliyle iyilesme

eOdem ¢6ziilmiis olmasina ragmen eklem genislemistir

eHipertrofik proliferasyon

eKemik uclarinda yuvarlaklasma

Reaktivasyon genellikle evre IIde olur.

Evre Illde cok nadirdir.



ANATOM




TEDAVI




KONSERVATIF TEDAVI

1) Total kontakt alcilama =——> 2-3ay
2) Yiriime botu ———> 2-3ay

+Bifosfonat ?

Akut donem gecince (3. EVREDE) kalici olarak yuk
vermeye izin verilir (derin ayakkabi, AFO, PTB)
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YUK VERDIRME KARMASASI??

Eichenholtz stage I'de yuk verdirmeyi oneren yayinlar:

deSouza, L: Charcot arthropathy and immobilization in a weight-bearing total
contact cast. J Bone Joint Surg, 90A, 2008.

Pinzur MS et al: Treatment of Eichenholtz Stage | Charcot Foot Arthropathy with a
weight bearing total contact cast. Foot Ankle Int 27, 2006.




Treatment of Eichenholtz Stage I Charcot Foot Arthropathy with a Weight-
bearing Total Contact Cast

Foot & Ankle International/Vol. 27, No. 5/May 2006

Michael S. Pinzur, M.D.; Tammy Lio, M.S.N., R.N.; Matthew Posner, B.S.
Maywood, IL

with footwear modification. Conclusion: This preliminary study
supports the use of total contact cast therapy and weightbearing
in the treatment of acute Charcot foot arthropathy. When the
total contact cast was changed every 14 days, all subjects were
able to use commercially available depth-inlay shoes and custom
orthoses.




YUKTEN KURTARMA ALTERNATIFLERI

Severe Angle Rocker Sole Negative Heel Rocker Sole Double Rocker Sole



TAM TEMAS ALCILAMA

ENDIKASYON:
-Grade 1 Diyabetik plantar tlser
-Charcot ayagi

Caravagqi et al, Diabetes Care, 2000.
Shaw et al, Foot Ankle Int, 1997.
Brodsky, Orthop Tech Rev, 2001.
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TAM TEMAS ALCILAMA TEKNiGi



















ASIL UZATMA

Ayak onundeki plantar ulserlerin tedavisinde Total Kontakt
Alcilama ile kombine edildiginde cok etkili.

Ayak bilegi dorsifleksiyonu <59 olanlarda

Kontrendikasyon

Topugunda his kusuru olanlar




60y E

Daha once 2 ay TTA uygulanmig
Yara tekrar etmis




GK GEVSETME + TTA
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CERRAHI TEDAVI

eEksostektomi
eArtrodez
eAsiloplasti

eAmputasyon

Ameliyat sonrasi ylk verdirmeme ortalama 6-7 ay
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Tarsal kemiklerin yer degistimesi
Yeni kemik olusumu deqil
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REKONSTRUKTIF CERRAHI

Erken evrede yakalanir ve uygun tedavi edilirse
genellikle cerrahi gerekmez.

ENDIKASYON AMAC
eDeformite Plantigrad, stabil bir ayak
eInstabilite

-Akut donemde cerrahi tedavi tercih etmiyoruz
(Radyografik, dermal termometrik ve klinik sessizlesme)

-Fragmantasyon olmaksizin akut subliksasyonlar
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KONTRENDIKASYONLARI

Yumusak doku veya kemik enfeksiyonu ??
Eichenholtz evre 1 ?7?

Kontrolsuz diyabet veya malnutrisyon
Periferik damar hastaligi

Yeterli kemik stogu olmamasi

Nonkoopere hasta
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OLGU No 1

FK, 51y, K
10 yildir oral ad






















OLGU No 2 H.G., 26y, K







Postop 3. ay



Postop 6. ay




OLGU No 3

AT, 57y, &
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OLGU No 4




POSTOP 6 AY




POSTOP 6 AY




OLGU No 5

NB, 64y, K

15 senedir diyabet
6 yildir diyaliz

5 ay once opere
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Postop 4. ay
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Postop 4. ay
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OLGU No 6

o0y, K




Ameliyat sonrasi

3. ay
kontrol grafileri



| ?LGU ‘No 7






Ameliyat sonrasi 10. haftada tibia saft kirig
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«Custom made» civi ile revizyon
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OLGU No 8

60y, E













OLGU No 9

Ameliyat oncesi
grafileri

1. Seans —
debritman +
antibiyotikli spacer
uygulamasi
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2. Seans oncesi




2. Seans — fiksator ile tespit
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Fiksator ekstraksiyonu sonrasi kontrol grafileri
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YC, 50y, E
20 yildir DM

S yildir Insulin +
Bilat Charcot

OGUT












b

o
LL
-
<
o
-
<
=
=
o
2.
LLl
-
=
24
O
LU
o




Komplikasyonlarina ragmen

Uygun olgularda cerrahi tedavi basari orani

%80in uzerindedir

Alvarez et al, Foot Ankle Int, 1994.

Bono et al, Clin Orthop, 1993

Hansen, Foot Ankle Int, 1996.

Myerson, J Bone Joint Surg Am, 1993.
Sammarco & Conti, Foot Ankle Int, 1998.
Stuart & Morrey, Clin Orthop 1990.
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Charcot ayagi cerrahi tedavi algoritmasi hemen
tamamen Level 4 ¢alismalara dayanmaktadir.

Ne zaman
Hangi materyalle

Nasil




KONSERVATIF
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REVIEW ARTICLE COACTION

Conservative and surgical treatment of
the chronic Charcot foot and ankle

Mehmet Fatih Gliven, MD, Atakan Karabiber, MD,
Goékhan Kaynak, MD and Tahir Ogut, MD*

Cerrahpasa Faculty of Medicine, Department of Orthopaedics and Traumatology, Istanbul University,

Istanbul, Turkey
l “\ !

DIABETIC
FOOT & ANKLE
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TESEKKUR EDERIM

v

FOOTIST

Dr. Tahir OGUT
ISTANBUL




