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IDSA GUIDELINES

2012 Infectious Diseases Society of America
Clinical Practice Guideline for the Diagnosis
and Treatment of Diabetic Foot Infections®

Benjamin A. Lipsky,' Anthony R. Berendt,”? Paul B. Cornia,? James C. Pile,* Edgar J. G. Peters,® David G. Armstrong.®
H. Gunner Deery,” John M. Embil,®* Warren S. Joseph,’ Adolf W. Karchmer,'® Michael S. Pinzur,” and Eric Senneville'

Wounds without evidence of soft tissue or bone infection do not require antibiotic therapy. For infected
wounds, obtain a post-debridement specimen (preferably of tissue) for aerobic and anaerobic culture. Empiric
antibiotic therapy can be narrowly targeted at GPC in many acutely infected patients, but those at risk for
infection with antibiotic-resistant organisms or with chronic, previously treated, or severe infections usually
require broader spectrum regimens. Imaging is helpful in most DFIs; plain radiographs may be sufficient, but
magnetic resonance imaging is far more sensitive and specific. Osteomyelitis occurs in many diabetic patients
with a foot wound and can be difficult to diagnose (optimally defined by bone culture and histology) and treat
(often requiring surgical debridement or resection, and/or prolonged antibiotic therapy). Most DFIs require
some surgical intervention, ranging from minor (debridement) to major (resection, amputation). Wounds
must also be properly dressed and off-loaded of pressure, and patients need regular follow-up. An ischemic
foot may require revascularization, and some nonresponding patients benefit from selected adjunctive
measures. Employing multidisciplinary foot teams improves outcomes. Clinicians and healthcare organiz-
ations should attempt to monitor, and thereby improve, their outcomes and processes in caring for DFIs.

No adjunctive therapy has been proven to improve resolution of infection, but for selected diabetic foot wounds that are slow to heal,
clinicians might consider using bioengineered skin equivalents (weak, moderate), growth factors (weak, moderate), granulocyte colony-

stimulating factors (weak, moderate), hyperbaric oxygen therapy (strong, moderate), or negative pressure wound therapy (weak, low).
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Tanim

* Kronik yaralar;
* Oli doku
« Kontamine doku
« Rezidu yabanci cisim
* Anjiogenezin azalmasi
» Hiperkerotik doku
« Eksuda
 Biyofilm olusumu (yara yuzeyinde bakteri yuku artisi)

» Seri debridmanlar
» Optimal yara iyilesmesi icin uygun yara yatagi olusturmak

Smith J. Debridement of diabetic foot ulcers. Cochrane Database Syst Rev 2002; :CD003556



Yara Debridmani

» [rrigasyon
« Siviyla, bakteri yuku “» ve yabanci cisimleri uzaklastirilir
* Cerrahi

« OlU ve debris dokular uzaklastirihir
« Bakteri yuku “, epitelizasyon ve kontraksiyonu stimule eder

* Enzimatik

» Ekzojen enzimatik ajanlar (Kollajenaz, Papain, Bromolain...)
» Biyolojik

» Maggot terapi



Maggot Tedavi

* ‘Lucilia sericata’ sineginin steril hale getirilmis larvalari =
* Debridman
« Dezenfeksiyon
« Mikroorganizmalarin eliminasyonu

* Yaradan nekrotik dokunun ayrilmasi/cikariimasi
 Proteolitik enzimler, antimikrobiyal etmenler, amomyun < salgilayarak
* Nekrotik doku, sivi hale gecerek sindirilir
« Yaradan bakteri irrigasyonu
* Yara pH'nin degisimi

Gray M. Is larval (maggot) debridement effective for removal of necrotic tissue from chronic wounds? Journal of wound, ostomy, and continence nursing:
official publication of The Wound, Ostomy and Continence Nurses Society / WOCN. 2008,;35(4):378-84.



Maggot Tedavi

* [.sericata larvasinin sekresyonlarinda,

* Doku tamirinde ilk basamak * Proteolitik enzimler
» Serin proteazlar
 Aspartil proteazlar
» Metalloproteinazlar

* FDA onayli

e 2002°de ulkemizde ilk kez Gulhane’'de
e Yararli, etkin

Tanyuksel M, Araz E, Dundar K, Uzun G, Gumus T, Alten B, et al. Maggot debridement therapy in the treatment of chronic wounds
in a military hospital setup in Turkey. Dermatology. 2005,210(2):115-8. 2008;35(4):378-84.






Maggot Tedavi

» 34 hasta, Ingiltere;
* %85, 29 hastada * Tatmin edici yara debridmani

« Basarisiz 5 hastanin;
« 2'i yetersiz kapama, 2'i larva olumu, 1’i tolerans olmamasi

* Maggot tedavisi (Ort. 16,2 gun, paket icerisinde)+ HBOT
* 19 hastada (%76) tam debridman, 6 hasta kismi...
 Zor yaralarin yonetiminde tedavi edici

Turkmen A, Graham K, McGrouther DA. Therapeutic applications of the larvae for wound debridement.
Journal of plastic, reconstructive & aesthetic surgery : JPRAS. 2010;63(1):184-8.

Tanyiiksel M, Koru O, Araz R.E, Kilbas HZG, Yildiz S, Alaca R, et al. Applications of free-range sterile larvae of Lucilia sericata
for the treatment of chronic wounds. Gulhane Med J. 2014,56(4):218-22. 8



HBOT (Hiperbarik Oksijen Tedavisi)
Tanim

 Tamamen kapali bir basin¢g odasinda;

« 1 atmosfer basinctan (1ATA=760 mmHg) daha yuksek bir
basing altinda,

* Maske, baslik veya endotrakeal tuple
 Aralikl olarak %100 oksijen solutmak seklinde
« Uygulanan tedavi yontemi



HBOT Uygulamasi

TEK KISILIK KABIN COK KISILIK KABIN
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HBOT Etki Mekanizmasi

« Insan viicudundaki etkileri:

* Mekanik etki veya basincin direkt etkisi

 Vucuttaki tum dokularda, kanda ve hucrelerde oksijenin parsiyel
basincinda artisa bagli indirekt etki
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Temel Etki Mekanizmasi

« OKSIJENIN plazmada ¢dzunUrliguniin, parsiyel basincinin ve
konsantrasyonunun 20 kat artmasina dayanir

100 ml kanda:
1 ATAda hava =—=> 0.3 ml O, plazmada ¢ozunur
« 3ATAda %100 O, == 6.8 ml O, plazmada ¢ozunur
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HBOT Etkileri

* VVazokonstruktif etki
 Antiodem
* Antitoksik

 Bakteriyel eksotoksin inhibisyonu (Clostridium, gazli gangren....)
 Yara iyilesmesi uzerine

» Kronik yaradaki hipoksiyi ortadan kaldirir

 Kollajen uretimini 7 kat .7, fibroblast gocunu hizlandirir

* Antibakteriyel etki
 Direkt etki (Anaeroplara)
« Bazi antibiyotiklerle sinerjizm
« Konak savunma faktorlerinin duzenlenmesi
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HBOT Endikasyonlari

« Hava embolisi

« Karbon monoksit zehirlenmesi

* Dekompresyon hastaligi

 Klostridyal myonekroz

e Crush yaralanma

* Problemli yaralar (Diyabetik Ayak Yara lyilesmesinde)
» Ciddi anemi

« Aktimomikotik beyin absesi

* Nekrotizan yumusak doku enfeksiyonlari
» Kronik osteomiyelit

» Radyasyon nekrozlari

« Cilt greft ve fleb
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DIYABETIK AYAK ve HBOT
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J Wound Ostomy Continence Nurs. 2017;000):1-10.
Publshad by Lippincott Wilkams & Wikins

Adjunctive Hyperbaric Oxygen Therapy for Healing
of Chronic Diabetic Foot Ulcers

A Randomized Controlled Trial

Chen-Yu Chen ¢ Re-Wen Wu ¢ Mei-Chi Hsu € Ching-Jung Hsieh ¢ Man-Chun Chou

ABSTRACT \
PURPOSE: The purpose of this study was to compare the effect of standard wound care with adjunctive hyperbaric oxygen
therapy (HBOT) to standard wound care alone on wound healing, markers of inflammation, glycemic control, amputation rate,
survival rate of tissue, and health-related quality of life in patients with diabetic foot ulcers (DFUs).

DESIGN: Prospective, randomized, open-label, controlled study.

SUBJECTS AND SETTING: The sample comprised 38 patients with nonhealing DFUs who were deemed poor candidates for
vascular surgery. Subjects were randomly allocated to an experimental group (standard care plus HBOT, n = 20) or a control
group (standard care alone, n = 18). The study setting was a medical center in Kaohsiung City, Taiwan.

METHODS: Hyperbaric oxygen therapy was administered in a hyperbaric chamber under 2.5 absolute atmospheric pressure
for 120 minutes; subjects were treated 5 days a week for 4 consecutive weeks. Both groups received standard wound care
including debridement of necrotic tissue, topical therapy for Wagner grade 2 DFUs, dietary control and pharmacotherapy to
maintain optimal blood glucose levels. Wound physiological indices were measured and blood tests (eg, markers of inflammation)
were undertaken. Health-related quality of life was measured using the Medical Outcomes Study 36-Item Short Form.
RESULTS: Complete DFU closure was achieved in 5 patients (25%) in the HBOT group (n = 20) versus 1 participant (5.5%) in
the routine care group (n = 18) (P = .001). The amputation rate was 5% for the HBOT group and 11% for the routine care group
(x*= 15.204, P = .010). The HBOT group showed statistically significant improvements in inflammation index, blood flow, and
health-related quality of life from pretreatment to 2 weeks after the last therapy ended (P < .05). Hemoglobin A, was significantly
lower in the HBOT group following treatment (P < .05) but not in the routine care group.

CONCLUSIONS: Adjunctive HBOT improved wound healing in persons with DFU. Therapy also reduced the risk of amputation

of the affected limb. We assert that at least 20 HBOT sessions are required to be effective.
KEY WORDS: Clinical trials, Diabetes mellitus, Diabetic foot ulcers, Hyperbaric oxygen therapy, Nonhealing wounds, Nursing

care, Quality of life.
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Cochrane
Libra ry

Cochrane D

Hyperbaric oxygen therapy for chronic wounds (Review)

Kranke P, Bennett MH, Martyn-St James M, Schnabel A, Debus SE, Weibel S

« 20 calisma, 577 hasta

« 5 calisma, 205 hastada
« 6 haftalik HBOT ile yara iyilesme orani 7
« Uzun tedavi suresinde fayda yok

« Amputasyon oranlarina faydasi yok
« HBOT kisa sureli tedavide etkili, uzun surelide ?7??

« Calisma dizaynlari ve her turlu onyargiyi en aza indirgenmek igin
guclendirilmeli

« lyi tasarlanmali

Cochrane Database Syst Rev. 2015 Jun 24;(6):CD004123.
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Clinical Therapeutics/Volume 39, Number 10, 2017

Efficacy and Safety of Hyperbaric Oxygen W) cosovien
Therapy Used in Patients With Diabetic Foot:
A Meta-analysis of Randomized Clinical Trials

Di Zhao, MD"'; Shaowei Luo, MD'; Wencan Xu, MD”; Jun Hu, MD'; Shaoda Lin, MD";
and Nasui Wang, MD~

* 9 randomize calisma, 526 hasta
« Standart tedavi ve Standart Tedavi + HBOT

* Yara iyilesmesi
* Minor, major amputasyon
* Yan etki

 Fark tespit edilmemis
« HBOT, klinik olarak faydali destek tedavisidir
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392

Diabetes Care Volume 39, March 2016

157 hasta,

Hyperbaric Oxygen Therapy Does
Not Reduce Indications for
Amputation in Patients With
Diabetes With Nonhealing Ulcers

of the LLower Limb: A Prospective,

Double-Blind, Randomized
Controlled Clinical Trial

Diabetes Care 2016;39:392—-399 | DOI: 10.2337/dc15-2001

« Amputasyon ve yara iyilesmesi acisindan

« HBOT alanlarda;

» 49 hastanin 11’de amputasyon

* %20'de yara iyilesmesi

« Kontrol (Standart tedavi) grubunda
* 54 hastanin 13’de amputasyon

* %22'de yara iyilesmesi

« HBOT ek avantaji yok

Ludwik Fedorko,” James M. Bowen, 23
Wilhelmine Jones,” George Oreopoulos,’
Ron Goeree,”> Robert B. Hopkins,”> and
Daria J. O’Reilly -3
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Negatif Basincli Yara Kapama

« Hucre proliferasyonunu .~
* Fazla siviyl yaradan tahliye eder

* Yarada,
« Kan ve lenfatik akim ./
» Bakteriyel yuk
* Interstisyel 6dem
» Metalloproteinazlar uzaklasir
* Anjiogenez
« Saglikh granulasyon dokusu
* Yara kontraksiyonu
« Hucre migrasyonu ve proliferasyonu ./

Desai KK, Hahn E, Pulikkottil B, Lee E. Negative pressure wound therapy: an algorithm. Clinics in plastic surgery. 2012;39(3):311-24. 21

Alrered dacrerial burden Lical ederea reduction




Negatif Basincli Yara Kapama

- |[deal basing * 75-125 mmHg —
« Dusuk basinc * Etkinlik
* Yuksek basin¢ * Kan akimi durur

« Devamli mod
* Yeni, derin, genis, bol akintili yaralarda...

 Aralikli mod

* Yuzeyel, granulasyon dokusu olusan, akintisi azalmiglarda...
 Pansuman degisimi * 48-72 saat

Huang C, Leavitt T, Bayer LR, Orgill DP. Effect of negative pressure wound therapy on wound healing. Current problems in surgery. 2014,51(7):301-31. 22



Negatif Basincli Yara Kapama

* Endikasyonlart;
* Venoz ulser
 Diyabetik ayak
 Alt ekstremite acik kirik ve fasyotomi hatti kapatiimasi
« Basl yaralari
« Akut genis yanikli hastalar
« Sternotomi sonrasi yaralar
* Acik abdomen
» Greft uzerine
* Flep uzerine
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Negatif Basincli Yara Kapama

« Kontraendikasyonlari;
» Debride edilmemis yara
« Osteomiyelit varliginda
* Ekspoze damar veya sinir varligi
* Anastomoz alani
« Organ Uzerine
« Malign kitle uzerine
* Nedeni aciklanmayan fistul
» Kollagen doku hastaligi olanlar
* lleri yaslilar
» Kronik steroid kullananlar
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Negatif Basincli Yara Kapama

« Komplikasyonlari;
« Enfeksiyon,
 Hidrofobik suingerin yaraya yapismasi
« Pansuman degisiminde kucguk parcalarin yara uzerinde kalmasi
« Kanama,

« Hayati tehdit edebilir
« ABD’de 2007-2012'de * 12 6lum

Desai KK, Hahn E, Pulikkottil B, Lee E. Negative pressure wound therapy: an algorithm. Clinics in plastic surgery. 2012;39(3):311-24. 25



Negatif Basincli Yara Kapama

« Faydalari;
« Hastanede yatis suresi
 Antibiyotik kullanim ihtiyaci
 Komplike * Daha az komplikeye donusum
* Major cerrahi sayisi
« Amputasyon sayisi

Moghazy AM, Shams ME, Adly OA, Abbas AH, EIBadawy MA, Elsakka DM, et al. The clinical and cost effectiveness of bee honey dressing
in the treatment of diabetic foot ulcers. Diabetes research and clinical practice. 2010,89(3):276-81. e



Negatif Basincli Yara Kapama

Meta-analysis

Calisma sekli

Sonuglar

Dumville et al.

Meta-analysis

605

NPWT cogu yara ortusu ile karsilastinldigina
diyabetik post operatif yara ve Ulserlerde daha
etkili

Paola et al. RCT (Study 1) 70 (NPWT 35, islak pansuman 35) NPWT li grupta cilt graft yenilenme oranlar
daha iyi (80%) . (68%), p:0.05)
Paola et al. RCT (Study II) 130 (NPWT35. 1slak pansuman 35) NPWT li grupta daha hizli grandlasyon (65. gin

vs. 88. giun ) p:0.005

Ve daha hizli enfeksiyonda dlzelme {10 gln vs.
19 glin ) p:0.05

Noble-Bell et al.

Meta-analysis

NPWT tedavisi konvansiyenel ortilerden daha
etkili ve artmis grantiasyon ve iyilesme oranlan

Blume et al. RCT 335 (NPWT168, 1slak pansuman NPWT grupta ylksek yara kapanma oranlari
166) (43,2% vs. 28.9%) ve sekonder amutasyen
oranlarinda azalma, p: 0.03
Armmstrong et al. RCT 162 (NPWT 77.1slak pansuman 85) NPWT grupta artmis iyilesme oranlarl (56% vs.
39%. p_0.040.
Eginton et al. RCT 6 NPWT c¢odu yara ortlisd ile kargilastinidigina
crossover blyuk yaralarin capinda klcilmeye sebep

after 2 weeks

McCallon et al.

RCT

10 (NPWTS5, i1slak pansuman 5)

NPWT grupta yara iyilesmesi daha hizli
(22.8817.4 gln vs.

42 8932 .5kontrol grup )

Nather el al.

Prospective

1

100% granilasyon ve bakteriyel temizleme.

Negative-pressure wound therapy for management of diabetic foot wounds: a review of the mechanism of action, clinical applications,
and recent developments. Diabet Foot Ankle. 2015 Jul 1,6:27618.
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Bal Kullanimi (Apiterapi)

* Yuzyillardir yara iyilesmesinde kullanimda %
 Yanik, diyabetik ayak, dekubit yaralari...

 Etkilerr;
« Antimikrobiyal etki
« Granulasyon olusumu
 Epitelizasyonu
» Inflamasyonu
« Odem absorbsiyonu
* Doku kanlanmasi

Kwakman PH, de Boer L, Ruyter-Spira CP, CreemersMolenaar T, Helsper JP, Vandenbroucke-Grauls CM, et al. Medical-grade honey enriched with
antimicrobial peptides has enhanced activity against antibiotic-resistant pathogens. Eur J Clin Microb & Infect. 2011;30(2):251-7. 54



Bal Kullanimi (Apiterapi)

 Antibakteriyel ozelligi;
« Hiperosmolarite
« Asiditesi (pH 3,5-5,0)
 Hidrojen peroksit
* Flavonoid ve fenolik asid salinimi

* MRSA ve Pseudomonas’lara karsi etkin

’Manuka
Honey

C———’

Cooper RA, Halas E, Molan PC. The efficacy of honey in inhibiting strains of Pseudomonas aeruginosa from infected burns.

J Burn Care & Rehabilitation. 2002;23(6):366-70.
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Contents lists available at SciencaeDirect

e Complementary Therapies in Clinical Practice m

journa I homepage: www.elseviar.com/locate/ctcp

Topical honey for the treatment of diabetic foot ulcer: A systematic ®(

review

Ramya Kateel “, Prabha Adhikari * °, Alfred J. Augustine ", Sheetal Ullal ©

* Department of Medicine, Kasrurba Medical College Mangalore, Manipal University, India
" Deparrment of Surgery, Kasturba Medical College Mangalore, Manipal University, india
* Department of Pharmacology, Kasturba Medical College Mangalore, Manipal University, India

5 klinik, 10 gozlemsel calisma

« Klinik ¢calismalarin 3’'unde;
« Balli pansuman, konvensiyonel pansumandan daha lyi
« Tum klinik calismalarda DAE tedavisinde guvenli

» Gozlemsel calismalarda 320 hastada;
 Balli pansuman guvenli
 Etkinlik degerlendiriimemis

» Guvenli, fakat kaliteli veri yetersiz
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Buyume Hormonlari

* Hucre proliferasyonunu ve anjiogenezi

 Topikal buyume hormon kullanimi iceren meta-analiz;
« 28 calismada, 11 farkli buyume hormonu

 Platelet-derived growth factor, epidermel growth factor, vascular
endothelial growth factor, human basic fibroblast growth factor...

« Calismalarin kalitesi *\, bias riski ./

» 12 calismanin meta-analizinde;

 Plasebo ile herhangi bir blyume hormonu * %35 & %53 iyilesme orani
« PDWHF ve rhPDGF (becaplermin) on planda
« Amputasyon oranlariyla ilgili net ayrim yok

Marti-Carvajal AJ, Gluud C, Nicola S, et al. Growth factors for treating diabetic foot ulcers. Cochrane Database Syst Rev 2015, :CD008548.



Buyume Hormonlari

 Platelet-derived growth factor (becaplermin);
« Jel formunda
* FDA onayli, Diyabetik ayak ve kronik yarada
« Subkutan dokuya uzanan enfekte olmayan diyabetik yarada
* Yeterli damar yapisina sahip olunmali
« Dusuk ihtimalli malignite riski
* Pazarlama sonra yapilan ¢alismada sekonder maligniteye bagli
mortalite ./

; MO GOAB-O80- Y5 ?&.mw‘e’.“nc? WT. 159 :__
4 L X~ : s —2
(becaplermin)\ B oo

:m Becapinern T TR

Fang RC, Galiano RD. A review of becaplermin gel in the treatment of diabetic neuropathic foot ulcers. Biologics 2008, 2:1.
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Buyume Hormonlari

 Human recombinant epidermal growth factor (hrEGF);

» Kronik venoz ulserde

 Topikal kullanim

« Ulser capinda azalma

- Ulser iyilesme oraninda ./ ’ . |

. Istatistiksel anlamli degi .

. T . . B =
Epitelizasyon etkilenmiyor %.'.T“‘;‘;

100 Mucre e

Swe

Falanga V, Eaglstein WH, Bucalo B, et al. Topical use of human recombinant epidermal growth factor (h-EGF) in venous ulcers.

J Dermatol Surg Oncol 1992;18:604. 33



Buyume Hormonlari

* Granulocyte-macrophage colony stimulating factor (GM-CSF);
» Intradermal uygulanir

» 60 hastalik randomize calismada
4 haftalik enjeksiyon sonrasi 13. haftada degerlendirmede
 Yara iyilesmesi acisindan GM-CSF grubu .~

! |
: .
| &
o

oM. CSs
e Reo
T

9

Zhang L, Chen J, Han C. A multicenter clinical trial of recombinant human GM-CSF hydrogel for the treatment of deep second-degree burns.
Wound Repair Regen 2009, 17:685. 34
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Growth factors for diabetic foot ulcers: mixed
treatment comparison analysis of randomized
clinical trials
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AIMS
Topical growth factors accelerate wound healing in patients with diabetic foot ulcers (DFU). Due to the absence of head-to-head
comparisons, we camed out Bayesian network meta-analysis Lo compare the efficacy and safety of growth factors,

METHODS

Using an appropriate scarch strategy, randomized controlled trials on topical growth factors compared with standard of care in
patients with DFL), were included. Proportion of patients with complete healing was the primary outcome. Odds ratio {95%
confidence interval) was used as the effect estimate and random effects model was used for both direct and indirect comparisons.
Markov Chain Monte Carlo simulation was used to obtan pooled estimates. Rankogram was generated based on surface under
the cumulative ranking curve (SUCRA}.

RESULTS

A total of 26 studies with 2088 participants and 1018 events were included. The pooled estimates for recombinant epidermal
growth factor (rhEGF), autologous platclet rich plasma (PRP), recombinant human platelet-derived growth factor {thPDGF) were
5.72[3.34,10.37], 2.65 [1.60, 4.54] and 1.97 [1.54, 2.55] respectively. SUCRA for rhEGF was 0.95. Sensitivity analyses did not
reveal significant changes from the pooled estimates and rankogram. No differences were observed in the overall risk of adverse
events between the growth factors. However, the growth factors were observed to lower the risk of lower limb amputation
compared to standard of care.

CONCLUSION

: : i i : en used as adjuvants to standard of
care, of whsch lhEGF may Etform bettet than other grow!h factors. The strggth of most of the outcomes assessed was low and
the findings may not be applicable for DFU with infection or osteomyelitis. The findings of this study needs to be considered with
caution as the results might change with findings from head-to-head studies.
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Medikal Ozon Uygulamasi

* Ozon(0O,); 3 oksijen atomu
* %0,5 - %5 ozon/oksijen karisimi, topikal veya sistemik

 Topikal uygulama
« Torbalama
« Ozonlanmis yagin yara uzerine uygulanmasi

 Sistemik uygulama
« Hastadan alinan venoz kan, ozonoksijen ile karistirilip 1V verllmeS|

 Karasiz molekul, kisa surede O,’e donugur
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Medikal Ozon Uygulamasi

» Wagner 2-4, Tip 2 Diyabetik 50 hasta

« Kontrol grup < Standart tedavi
« Standart tedavi + Oksijen/ozon uygulamasi

« 20 gunluk tedavi sonrasi
 Yara boyutlarinda kuculme * Mekanizmasi ?

 Yara dokusundaki buyume faktorlerini ./
« PDGFR (Platelet derived-growth factor)
« VEGF (Vaskuler endotelyal growth factor)
* TGF-B (Trasnforming growth factor)

Zhang J, Guan M, Xie C, et al. Increased Growth Factors Play a Role in Wound Healing Promoted by Noninvasive Oxygen-Ozone Therapy

in Diabetic Patients with Foot Ulcers Oxidative Medicine and Cellular Longevity 2014, Article ID 273475, 8 p.
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Medikal Ozon Uygulamasi

* Etkinligi;
» Yarada oksijenlenmeyi arttirmaz
 Antiseptik etkinligi
» Glisemik kontrol
 Oksidatif stressten korunma

« Standart tedavi yerine gecmez
* Alternatif tedavi olarak...

Wainstein J, Feldbrin Z, Boaz M, et al. Efficacy of Ozone—Oxygen Therapy for the Treatment of Diabetic Foot Ulcers

Diabetes Technology & Therapeutics 2011,;13(12):1255-60.
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Topikal Oksijen Tedavisi

« 1950’'de HBOT e ilgilinin arttigi donemde

* Oksijen kaynagindan < yara cevresi sizdirmaz kapali ortam <

o
1ATA %100 O, uygulanmasi Wgugd; )

* Mekanizmasi ?7?? =
u n u
:.-.';-: " ‘IJ 4l ;: :']"' i.i'.-‘"- I ".:" x" Loxl
* V E G F ] ? ? ? Top®al Yara Ousljon Torapisd
n n n
e Acnlwn iak pwwun plasleonk b gn il batwngh cksinn huls
Naenobk crgan Ak n v prandsel emcksinnann imaasr

 DAE, 2 randomize kontrollu calisma
» Aksine lyilesme suresi daha uzun
« Kullanimi tartismali

Leslie CA, Sapico FL, Ginunas VJ, Adkins RH. Randomized controlled trial of topical hyperbaric
oxygen for treatment of diabetic foot ulcers. Diabetes Care. 1988;11(2):111-5.




Diger Yontemler

« Dusuk guclu lazer
» Hucresel fonksiyonlari ve molekuler yolagi etkiler

 Elektriksel uyari
 Ulrasound
 Normotermik terapi
» Lazer terapi

* Acik fayda sagladigina dair kanit yok...

Tchanque-Fossuo CN, Ho D, Dahle SE, et al. A systematic review of low-level light therapy for treatment of diabetic foot ulcer.

Wound Repair Regen 2016, 24:418.
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Sabriniz icin tesekkurler...
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