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Kiminle dans ediyoruz???




Facial

Dinya nufusunun %12 si DM
Tarkiye’de 7000000 kisi DM
%55 ayak yarasi

%25 | ciddi

Saltoglu N et al, DAI Rehberi, baskida
DFG,2012



Vaka

57 yasinda kadin hasta-ITP dolayisi
ile steroid kullanimi-DM

Avyak sirtinda 3 haftadan beri varolan
yara

Trombosit 22000/ ml
KS:220mg/dl






Tani guclugu

 TUm acik yaralar mikroorganizma ile
kolonizedir

* Periferal néropati ve vaskiler
hastalik—=>inflamatuvar bulgularda yanilsama



tani-miniz?

1-diyabetik ayak infeksiyonu
2-basi Ulseri
3-osteomyelit + diyabetik ayak infeksiyonu

4-travma yarasi



2X2=4

>2 haftalik oyku
>2 cm?2 lik cap
Amm derinlik

Rubor,dolor,color yok



Hangi goruntuleme

1-PET CT

2-111 Indium I6kosit scan

3-99 m Technetium I6kosit scan
4-Duz grafi

5-MRI



Glaudemans,

GORUNTULEME  uskey tisky

2015 Diabetic
Medicine

. sensitivite-% spesifite%
Duz grafi 60 80
MRI 90 30
CT 30 /0
Kemik scan/SPECT CT 90 50
WBC scan/SPECT CT 70/100 70/100
FDG PET CT 30/100 70/90

PET MRI ? ?



Tablo 3. Osteomiyelit tmms icin direkt grafi ve manyetik rezonans gonimtileme bulguland{lipsky, 2012 #115)

Direkt grafi

Perioszl rezlsiyon

Kemik erezyonu ile korbeks kayta

Trahekiller patemin lokal kaybs

¥eni kemik formasyonu

Kemik siklerozu {erozyon olzhilir weya olmayahbilir)
Sedoestrumn

irmsodukrum

Mamyetik rezonans pordntilemes

T1 kesitlerinde digik fokal sinyal yogunluzu
TZ kesitlerinde yiiksek fokal sinyal

Yiilsek kemik ilgi sinyal artig dizilen
Sekonder degisiklikler;

Kortikal bozulma

Komgu deride ls=r

Yumugzk doku kitlesi

Simvils traki

Saltoglu et
al, DAI,
baskida



DIABETICMedicine Challenges in diagnosing infection in the diabetic foot ¢ Glaudemans et al.

(a) (b)

(c)

FIGURE 1 Example of *F-fluorodeoxyglucose (FDG)-positron emission tomography (PET)/ computed tomography (CT) imaging in a patient with
diabetes with suspicion of an infected foot. (a) sagittal PET view. (b) Sagittal PET/CT fusion. (c) Transversal PET view. (d) Transversal PET/CT
fusion. Note increased FDG uptake most compatible with osteomyelitis involving the plantar aspect of the fifth metatarsus and infection in the
adjacent soft tissues (Figure provided courtesy of Dr Zohar Keidar, Ramban Health Care Campus, Haifa, Israel).



Hangi biyolojik belirteci istersiniz?

1-CRP

2-Procalcitonin

3-Eritrosit sedimentasyon hizi
4-Kemik alkalen fosfataz

5-IL 6



Diger belirtecler

* Kemik sialoproteini baglayan protein
* Kemik yapim yikim belirtecleri

— Kemik ALP

— Serum amino-terminal telopeptid

Nyazee,Diab
ResClinRes2012



Sitokinler
IL6: akut
TNF alfa: kronik

CRP ve Prokalsitonin anlamsiz

ARAGON-SANCHEZ, DIABET MED 2013






Osteomyelit var mi?

e 2cm?2
e 70mm/h

* Probe to bone testi-kemik sondaji

Ertugrul BM, Savk O, Ozturk B, Cobanoglu M, Oncu S, Sakarya S.
Med Sci Monit. 2009 Jun;15(6):CR307 1



UW/UG/GTC/V0
The Probe-to-Bone Test in DF Osteomyelitis
Method (Grayson, JAMA 1995):

» Debride wound first™ =

* 14 F blunt metal proe
* Bone: gritty, hard fe€
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Ertugrul BM, Lipsky BA. Diab Foot Ankle 2013;4:10
BAL © 2015 s




KEMIK BIYOPSISI NE ZAMAN

* Tanida stphe

o Kultar

* Yabanci cisim plani
* Direnc profili






Dr.Gozde Kir




Histopatoloji

 Myelofibroz
* Osteonekroz
* Osteoporoz

Akut osteomyelit
Kronik osteomyelit
Akut kronik
Fibrosis
Cecilia Matilla et al.



Tablo 4. Diyabetik ayakta osteomiyelit icin tan kategorileri{Berendt, 2008 #44}

Katagori

Kriter

Osteomiyelit
olasihig

Oneri

Kesin

Pozitif kemik kiltiri ve histopatoloji veya
Cerrahi sirasinda kemikte pa veya

Ulser kaldirildiginda travmatik olmayan
bicimde parcalanmis kemik gorilmesi
veya

MR goruntilemede kemik ici apse veya

Iki yiiksek olasilikh kriter veya bir yiiksek
olasilikh ve iki diistik olasilikh kriter veya
dort dasik olasilikh kriter

>%90

Osteomiyelit
tedavisi

Yiksek olasilik

Ulserde kalkaneusun gériilmesi veya

MR gorintilemede kemik 6dem ve diger

%51-90

Tedavi 6nerilir
ve arastirmya




Tedavi

* Cerrahi
— Nekroz bariz ise
— Ayak fonksiyonu gitmis
— Hasta ambulatuvar degil
— Direnc
— Yan etKki
— Iskemi
— Hasta talebi



Tedavi

Lipsky Diabetes Care 2014

* Tibbi:
— Hasta cerrahiye uygun degil
— Ekstremite mekanigi etkilenecek
— Infeksiyon ayakda ve kicuk
— Uygun cerrah yok
— Pahall
— Hasta istemiyor



Tibbi tedavi

En uygun antibiyotik
Mono-kombine?
Hangi yolla?

Ne kadar stire?

lyilesti mi?



kaltr

J Am Podiatr Med Assoc. 2008 Jul-Aug:98(4):290-5.
Pathogens isolated from deep soft tissue and bone in patients with diabetic foot infections.
Ertugrul MB1, Baktiroglu S, Salman S, Unal S, Aksoy M, Berberoglu K, Calangu S.

The results of bone and soft-tissue cultures were identical
in 49% (n = 22) of cases.

In 11% (n = 5) of cases there were no common pathogens.

In 29% (n = 13) of cases there were more pathogens in the
soft-tissue specimens; these microorganisms included
microbes isolated from bone cultures.

In four patients (9%) with culture-positive soft-tissue
specimens, bone culture specimens remained sterile. In
one patient (2%) with culture-positive bone specimen, soft-
tissue specimen remained sterile.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ertugrul MB[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baktiroglu S[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salman S[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Unal S[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Aksoy M[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berberoglu K[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Calangu S[Author]&cauthor=true&cauthor_uid=18685049
http://www.ncbi.nlm.nih.gov/pubmed/?term=Calangu S[Author]&cauthor=true&cauthor_uid=18685049

Biofilm nedir?
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= Structural and functional resemblance to multicellular
organisms (circulation, communication)

Costerton JW et al. Science 1999;284:1318-1322



biofilm

Planktonic mode | Biofilm mode
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Culture of percutaneous bone biopsy specimens for diagnosis of diabetic foot osteomyelitis: concordance with ulcer swab
cultures.
Senneville E, Melliez H, Beltrand E, Legout L, Valette M, Cazaubiel M, Cordonnier M, Caillaux M, Yazdanpanah Y, Mouton Y.
Clin Infect Dis. 2006 Jan 1;42(1):57-62.

Table 2. Semiquantitative analysis of cultures of swab and bone
biopsy samples from 76 patients with diabetes with suspected
foot osteomyelitis.

Mo. (%) of isolates,
by mo. of cfu per plate

Pathogen, Mo. of

by sample type isolates 1-60 51-200 =200

Swab 106 32 (30.2) 46 (43.4) 28 (26.4)
Staphylococcus aureus 36 81(2232) 14 (3B.9) 14 (38.9)
CMS 5 1(20) 4 (80)
Enterococci b 5 (100)
Corynebacteria 8 4 (50) 4 (60}
Streptococci® 24 283 135420 9(37.5
GME 28 14600 14 (50

Bone biopsy 119 107 (89.9) 12 (10.1)
S auwreus 33 28 (B48] b2}
CMNS 32 32 (100)
Enterococci 10 10 (100)
Corynebacteria 3 3 (100)
Streptococci® 18 8 (44.4] 10 (56.6)
GNE 23 20 (B6.9) 32 (13.1)

NOTE. Data do not include anserobes. CNS, coagulase-negative staphy-
bococci; GME, gram-negative bacilli.

 Includes group A, B, C, and D streptocoeci; Straptococeus viridans, Strap-
tococcus pnaumaoniaa; and other gram-positive cocci.


http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092

Culture of percutaneous bone biopsy specimens for diagnosis of diabetic foot osteomyelitis: concordance with ulcer swab
cultures.
Senneville E, Melliez H, Beltrand E, Legout L, Valette M, Cazaubiel M, Cordonnier M, Caillaux M, Yazdanpanah Y, Mouton Y.
Clin Infect Dis. 2006 Jan 1;42(1):57-62.

Table 3. Proportion of pathogens isolated from cultures of bone biopsy and/or swab
samples obtained from 69 patients with diabetes with suspected foot osteomyelitis.

Mo. of instances in which culture yielded
the specified pathogen

From From both

From swab bone biopsy
bone biopsy  sample and swab Concordance,”

Pathogen Total  sample only anly samples %
Staphylococcus aursus 49 13 16 21 428
CHN5 36 30 4 1 28
Stre |:|‘[-::|::-::u:|::iIJ 3 11 12 8 258
Enterococci 15 g b 1 B.67
Corynebacteria 10 2 a 0 1]
Gram-negative bacilli 42 12 18 12 285
Anaerobes 9 5] 3 0 0

Total 191 79 65 43 2256

NOTE. CMNS3, coagulase-negative staphylococci.

* Percentage of instances in which bone and swab samples yieldad the same pathogen for a given
patient.

® Includes group A, B, C, and D streptococei; Strapiococcus wndans, Straptococcus pnaumonisa; and
other gram-positive cocci.


http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
http://www.ncbi.nlm.nih.gov/pubmed/16323092
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tedavi

Sodium fusidate-poly(D,L-lactide-co-glycolide) microspheres:
preparation, characterisation and in vivo evaluation of their
effectiveness in the treatment of chronic osteomyelitis.

Cevher E, Orhan Z, Sensoy D, Ahiskali R, Kan PL, Sagirli O,
Miulazimoglu L.

J Microencapsul. 2007 Sep;24(6):577-95.

Biodegradable microspherical implants containing teicoplanin for
the treatment of methicillin-resistant Staphylococcus aureus
osteomyelitis.

Orhan Z, Cevher E, Yildiz A, Ahiskali R, Sensoy D, Mulazimoglu L.
Arch Orthop Trauma Surg. 2010 Jan;130(1):135-42
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Diger lokal tedaviler

* PMMA
* CaS0O4
* Polylactic acid



Local antibiotic delivery systems in diabetic foot osteomyelitis: time for one step beyond?

Panagopoulos P, Drosos G, Maltezos E, Papanas N.
Int J Low Extrem Wounds. 2015 Mar;14(1):87-91. doi: 10.1177/1534734614566937. Epub 2015 Jan 19. Review.

arti

Yiksek lokal AB duzeyi
Oli bosluk yok
Sistemik yan etki azligi
Bir kismi biodegradable

eksi
* Formulasyon farki

* Farmasotik grad antibiyotik
gerekliligi

e Subinhibitor konsantrasyon?
R?

* Jyilesmede gecikme?
e PMMA icin ameliyat


http://www.ncbi.nlm.nih.gov/pubmed/25604011
http://www.ncbi.nlm.nih.gov/pubmed/25604011
http://www.ncbi.nlm.nih.gov/pubmed/25604011
http://www.ncbi.nlm.nih.gov/pubmed/25604011

lyilesti mi?

Sedimentasyon hizinda azalma
Klinik yumusak doku iyilesmesi
Radyografik diizelme

Lipsky BA et al. IDSA 2012



Kemik penetrasyonu

Biyofilm penetrasyonu-kiclk koloni
varyantlari

SU re. 6 hafta = Tone Diabetes Care 2015
Oral yol da iyidir



hiulasa

Prone to bone-kemik sondaji cok faydalidir

ESH vazgecilmezdir

Dlz grafi-MRI

Kemik biyopsisinden cekinmemeliyiz

6 hafta tedavi uygundur

Cerrahi cogu zaman gereksizdir

Aha da osteomyelit lyilesti demek; halen zordur

Ekip calismasi aslolandir©



DIYABEILIK AYAK

S.AAENULY 11LUDS

PU MSSA 1,5
YARA MSSA 1,5
YARA MSSA 0,75
PUSTUL MSSA 0,75
DERIN DOKU 0,032
S.AUREUS 0,5
S.AUREUS 0,38
S.AUREUS 1,5
S.AUREUS 0,125
S.AUREUS 12
S.AUREUS 0,38
S.AUREUS 0,56
S.AUREUS 1
S.AUREUS 1,5
Q AIIRFII] n 2L




* Tesekkur ederim.



