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Diyabetik Ayak Yaralari

* Diyabetik hastalarin yaklasik 1/4 ‘ inde
hayatlarinin bir doneminde diyabetik ayak
yarasi olusmakta

* Bunlarin yaklasik yarisi hastane yatisi ve
yaklasik 1/5’inde ampuitasyon ihtiyaci
gerekmekte

*Diyabetin ayak komplikasyonu, diinyada her 22 < o
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Diyabet Prevalansi

“*Diinya genelinde diyabetli birey sayisi yaklasik 415 milyon,

**Uluslararasi Diyabet Federasyonu verilerine gore 2040 yilinda tahmini kisi sayisi 642 milyon,

*»*Diyabet prevalansi

*Diinyada ortalama % 9@

.Ulkem|2de % 13,7 Saglnkll ayakta

basing bolgeleri

The International Working Group on the Diabetic Foot. Practical Guidelines on the Management and Prevention of the Diabetic Foot
Netherlands,1999. s.5.




Patogenez
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Yara iyilesmesi
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Diyabetik Ayak Yaralarinda Wagner Siniflamasi

Grade 0: Yiksek risi' avakta dlser
(1) Kot ghoamik kontro, yesik, yaing yasam, ks skeltsistemi ve ok soruia, — : e :
S R Grade 1: Yiizeyel lser (subkutan doku INtakt) soies o o femamm g - ooment kasa penate kemik

Grade 3: Seliilit ve abse formasyonu ile birlikte derin Glser (sikiikia Grade 4: Lokalize gangren Grade 5: Tiim ayad tutan yaygin gangren
osteomyelit meveut)




Hiperbarik Oksijen Tedavisi

*Bir basin¢ odasi icerisinde,

deniz seviyesindeki atmosferik
basingtan ( 1 ATA = 760 mmHg) 2-3
kat daha fazla

bir basinca maruz birakarak hastaya
belirli araliklarla

%100 oksijen inhalasyonu ile
uygulanan bir yontem



Hiperbarik Oksijen Tedavisi Etki
Mekanizmalar

e Basincin direkt etkisi

* Cozinmus oksijenin etkisi

v'Antihipoksik etki
v Antiddem etki
v'Antibakteriyel etki (Anaeroblara direkt etki, bazi antibiyotiklerle sinerjizm, konak savunma
faktorleri)

v'Antitoksik etki (Bakteriyel ekzotoksin inhibisyonu, CO ve Siyanid detoksifikasyonu)

v'Yara iyilesmesi lizerine etki (Kollajen tretimi ve fibroblast gocu)



Hiperbarik Oksijen Tedavisi Etki
Mekanizmalar

100 ml kanda ;

1 ATA --- 0.3 ml Oz2plazmada ¢o6zlinlrken ;

3 ATA %100 O2 --- 6.8 ml O2 ¢oziinmekte
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Hiperbarik Oksijen Tedavisi
Endikasyonlari- |

*Dekompresyon hastaligi

*Hava ve gaz embolisi

*CO zehirlenmesi, akut duman inhalasyonu, siyanid zehirlenmesi
*Klostridyal miyonekroz (Gazli gangren)

*Crush yaralanmasi, kompartman sendromu, diger akut travmatik iskemiler
*Yara iyilesmesinin geciktigi durumlar (diyabetik ve non-diyabetik)
*Yumusak dokunun nekrotizan enfeksiyonlari

*Kronik refrakter osteomyelit



Hiperbarik Oksijen Tedavisi
-ndikasyonlari- |

*Asiri kan kaybi

*Radyasyon nekrozlari

*Tutmasi stipheli deri flepleri ve greftleri
*Termal yaniklar

*Beyin absesi

*Anoksik ensefalopati

*Ani isitme kaybi

*Retinal arter oklizyonu

*Kafa kemikleri, sternum ve vertebra osteomiyelitleri



Hiperbarik Oksijen Tedavisi
Kontraendikasyonlar

*Tedavi edilmemis pnomotoraks

*Aktif kanser varligl

*lleri derece konjestif kalp yetmezligi ve agir bradikardi
*Bazi kemoterapotik ilaclar (doksorubisin, sisplatin vb.)
*Disulfiram , Mafenit asetat

*Klostrofobi



Risk Faktorleri - Amputasyon

Ege Universitesi, toplam 126 amputasyon uygulanan diyabetik ayak enfeksiyonlu hastada
coklu degisken analizinde saptanan bagimsiz risk faktorleri;

- Osteomyelit, arteryal stenoz, diyabetik ayak enfeksiyonu 6ykuisu, yara siiresinin >60 glin ve
derinliginin >15mm olmasi ve fungal enfeksiyonlar

Table 4 The result of the logistic regression

Factor OR 95% CI P value
Osteomyelitis 3-09 1-65 5-79 <0-001
Arterial stenosis 4.90 2-66 9.-05 <0-001
History of DFI 3-67 1-67 8-06 0-001
Wound duration (>60 days) 2-47 1.44 4.24 0-001
Wound depth (>15mm) 3-10 1.72 5.58 <0-001
Fungal infection 10-28 1.66 67-55 0-015

Cl, confidence interval; DFI, diabetic foot infection; OR, odds ratio.
Denotes P value <0-05



Randomized Controlled Trial > J Wound Ostomy Continence Nurs. Nov/Dec 2017;44(6):536-545.
doi: 10.1097/WON.0000000000000374.

Adjunctive Hyperbaric Oxygen Therapy for Healing of
Chronic Diabetic Foot Ulcers: A Randomized
Controlled Trial

Chen-Yu Chen 1, Re-Wen Wu, Mei-Chi Hsu, Ching-Jung Hsieh, Man-Chun Chou
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* Prospektif, randomize kontrolli ¢alisma :
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® Sta n d a rt te d aVi/ ko nt ro | g r u b u ( n : 1 8 Figure 2. Effect of HBOT on wound healing (A), % ESR change (B), % CRP change (C), and % HbA,_ reduction (D). °P < .05; °P = .01;

°P = .001. (A) Wound healing classification (based on Table 2) was quantified as follows: heal, 5; skin graft, 4; grade 1 wound, 3; grade 2

h t St d t t d 1 + H B OT . 2 0 wound, 2; grade 3 wound, 1; amputation, 0. Higher scores represent better wound situations. (B-D) % change of ESR, CRP, and HbA_
a S a VS a n a r e a V I n . was calculated on % change from T1 (Table 2). —@—, HBOT group; ...0..., routine care group. ESR indicates erythrocyte sedimentation

h ) rate; CRP, C-reactive protein; HbA,_, glycated hemoglobin; and HBOT, hyperbaric oxygen therapy.

* Yaranin tamamen kapanmasi : HBOT (%25) vs Kontrol (%5.5)

(p=0.001)

2.5 ATA, 120 dk (haftada 5 gtin, ardisik 4 « Amputasyon orani : HBOT (%5) vs Kontrol (%11)
hafta sure ile, toplam 20 seans) (p=0.01)



Review > Cochrane Database Syst Rev. 2015 Jun 24;2015(6):CD004123.
doi: 10.1002/14651858.CD004123.pub4.

Hyperbaric oxygen therapy for chronic wounds

Peter Kranke ', Michael H Bennett, Marrissa Martyn-St James, Alexander Schnabel,
Sebastian E Debus, Stephanie Weibel

* Toplam 577 hastanin degerlendirildigi
20 randomize kontrolli ¢alisma

5 calismada (205 hasta) 6 haftalik
HBOT ile yara iyilesme orani lUzerinde
olumlu etki gorilmekte ancak uzun

sureli takipte ve major amputasyon
oranlarinda belirgin farklilik
saptanmamis

*Calisma dizaynlarinin glclendirilmesi
Oonerilmekte

Analysis 1.1. Comparison 1 Diabetic ulcers, Outcome 1 Healed at end of treatment (6 weeks).

Study or subgroup HBOT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% C1
Abidia 2003 5/9 1/9 T 12.1% 5(0.72,34.73]
Kessler 2003 215 0/13 T s aam— 6.46% 4.38(0.23,83.62)
Khandelwal 2013 9/15 6/14 REng 75.13% 1.4[0.67,2.91]
Londahl 2010 3/49 0/45 —_— 63% 6.44[0.34,121.33)
Ma2013 0/18 0/18 Not estimable
Total (95% C1) 106 99 < 100% 2.35[1.19,4.62)
Total events: 19 (HBOT), 7 (Control)
Heterogeneity: Taus0; Chi*=3.12, df=3(P=0.37); 1%=3.8%
Test for overall effect: 2=2.46(P=0.01)
Favours control 0.0 o2 1 e S Favours HBOT
Analysis 1.11. Comparison 1 Diabetic ulcers, Outcome 11 Major amputations.
Study or subgroup HBOT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, 95% CI M-H, ds 95%ClI
1.11.1 Subgroup (30+ treatments)
Abidia 2003 1/9 19 = 13.87% 1[0.07,13.64)
Duzgun 2008 0/50 17/50 ————— 12.71% 0.03{0,0.46)
Faglia 19962 336 11/34 — 29.75% 0.26[0.08,0.84)
Londahl 2010 3/49 1/45 —_— 1% 2.76[0.3,25.54)
Favours HBOT @001 o1 1 » 1000 Favours control
Study or subgroup HBOT Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Subtotal (95% C1) 144 138 B ot 73.33% 0.4[0.07,2.23)
Total events: 7 (HBOT), 30 (Control)
Heterogeneity: Tau®=1.9; Chi*=8.08, df=3(P=0.04); 1'=62.87%
Test for overall effect: Z=1.05(P=0.29)
1.11.2 Subgroup (< 30 treatments)
Doctor 1992 2015 s — 26.67% 0.29[0.07,1.16]
Subtotal (95% C1) 15 15 g 26.67% 0.29(0.07,1.16]
Total events: 2 (HBOT), 7 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.76(P=0.08)
Total (95% C1) 159 153 B 100% 0.36(0.11,1.18]
Total events: 9 (HBOT), 37 (Control)
Heterogeneity: Tau’=0.86; Chi*=7.99, df=4(P=0.09); I'=49.91%
Test for overall effect: Z#1.68(P=0.09)
Test for subgroup differences: Chi*=0.08, df=1 (P=0.77), 1=0%

Favours HBOT 0001

1000 Favours control




Meta-Analysis > Clin Ther. 2017 Oct;39(10):2088-2094.e2. doi: 10.1016/j.clinthera.2017.08.014.
Epub 2017 Sep 19.

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

Di Zhao ', Shaowei Luo ', Wencan Xu 2, Jun Hu ', Shaoda Lin 2, Nasui Wang 3

* Toplam 526 hasta; 9 randomize klinik ¢alisma

* lyilesen Ulser insidansi (p = 0.32), mindr ve major ampiitasyon oranlari (p=0.91, p=0.14)
ve yan etki oraninda (p=0.99) standart tedavi ve HBOT arasinda anlamli farklilik saptanmamis;
ancak HBOT grubunda Ulser alaninda anlamli olarak daha fazla kiglilme tespit edilmis (p=0.04)

* HBOT'nin klinik olarak faydali olabilecek destek tedavisi olarak degerlendirilebilecegi belirtilmis

HBOT ST Std. Mean Difference Std. Mean Difference
Study or Subgroup ~ Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abifia,et al 2003 95 165 8 52 323 8 27.2% 1.59 10.42, 2.75] b
Kessler, et al 2003 619 233 14 58 215 13 36.4% 0.30 [-0.46, 1.06]
Ma, et al 2013 424 20 18 18 65 18 364% 1.60 [0.84, 2.37] Ll
Total (95% C1) 40 39 100.0% 1.12 [0.20, 2.04]

Heterogeneity: Tau? = 0.45; Chi* = 6.60, df = 2 (P = 0.04); I’ = 70% E ' - g J
Test fi Il effect: Z = 2.39 (P = 0.02 . 2 0 3 10
est for overall effect: = 2.39 (P = 0.02) Favours [ST] Favours [HBOT]

Figure 6. Forest plot of reduction in ulcer wound area. HBOT = hyperbaric oxygen therapy; IV = Inverse-
Variance; ST = standard therapy.




Review > Asian J Surg. 2022 Jan;45(1):68-78. doi: 10.1016/].asjsur.2021.07.047.
Epub 2021 Aug 8.

Efficacy of hyperbaric oxygen therapy for diabetic
foot ulcers: An updated systematic review and meta-
analysis

Zhiming Zhang !, Wenjing Zhang 2, Yuqi Xu 23, Dewu Liu 4

* Toplam 20 randomize kontrolli ¢calisma degerlendirilmis

 HBOT ile iyilesme oranlari (p<0.0001), iyilesme sureleri
(p<0.001) ve amputasyon oranlari (p<0.01) Gizerine olumlu o RN e e SR

.
et kl Sda pta nmi S XinYan Niu (2004) 267 (0.78,9.09) 830  3/30 344
Ludwik (2015) 1.03(0.50, 2.12) 10/39 12/48 763
MAGNUS (2010) 2.24(1.24,403) 23/38 10/37 9.82
Katrien (2017) 1.07 (0.74,1.55) 30/60  28/60  14.76
Ying Dong (2019) 1.83(0.77,439) /34 634 589
Study » Study Events,, Events, “%. YaoPing Huang (2019) 1.60 (0.61,4.22) 8/25 5/25 5.03
D RR(95%Cl ) Study  Controi Weight ZhengYu Zhang (2005) 2.00(0.77,5.22) 10/33 5/33 512
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Atit (2020) 0.00(~52.50, 52.50) 320 Abidia (2003) 1.00(007,1337) 1/8 8 224
Gl : Chen-Yu (2017) B S S— 4.50 (0.58,34.97) s/20 118 137
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Overall (I-squared = 42.4%, p = 0.123) O 052(0.32,083) 22/18 51/228 100.00 Overall (l—SqUa'ed = 29.7%, p= 0.120) 1.90 (1.48, 2.43) 238/547 114/548 100.00
I : NOTE: Weights are from random effects analyss.
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Fig. 4. Forest plot of the meta-analysis on healing time.

Fig. 6. Forest plot of the meta-analysis on major amputation.

Fig. 5. Forest plot of the meta-analysis on healing rate.




Review > Undersea Hyperb Med. May-Jun 2015;42(3):205-47.

A clinical practice guideline for the use of hyperbaric
oxygen therapy in the treatment of diabetic foot

ulcers

Enoch T Huang, Jaleh Mansouri, M Hassan Murad, Warren S Joseph, Michael B Strauss,
William Tettelbach, Eugene R Worth, UHMS CPG Oversight Committee

EXECUTIVE SUMMARY: Recommendations for the use of hyperbaric oxygen therapy in diabetic foot ulcers

RECOMMENDATION 1: In patients with Wagner Grade 2
or lower diabetic foot ulcers, we suggest against using
hyperbaric oxygen therapy (very low-level evidence in
support of HBOy, conditional recommendation).

RECOMMENDATION 2: In patients with Wagner Grade 3 or
higher diabetic foot ulcers that have not shown significant
improvement after 30 days of treatment, we suggest adding
hyperbaric oxygen therapy to the standard of care to re-
duce the risk of major amputation and incomplete healing
(moderate-level evidence, conditional recommendation).

RECOMMENDATION 3: In patients with Wagner Grade 3
or higher diabetic foot ulcers who have just had a surgical
debridement of an infected foot (e.g., partial toe or ray
amputation; debridement of ulcer with underlying bursa,
cicatrix or bone; foot amputation; incision and drainage
[I1&D] of deep space abscess; or necrotizing soft tissue
infection), we suggest adding acute post-operative hyper-
baric oxygen therapy to the standard of care to reduce the
risk of major amputation and incomplete healing (moderate-
level evidence, conditional recommendation).

* Wagner Evre 2 ve altindaki diyabetik ayak Ulserlerinde hiperbarik oksijen tedavisi dnerilmemekte

* Wagner Evre 3 ve Uzeri 30 glinltk tedaviye ragmen yeterli yanit gorilmeyen veya erken donem cerrahi debridman uygulanmis diyabetik

ayak enfeksiyonlarinda post-operatif tedavi olarak hiperbarik oksijen tedavisinin standart tedaviye eklenmesi 6nerilmekte




> J Foot Ankle Surg. Nov-Dec 2018;57(6):1115-1119. doi: 10.1053/j.jfas.2018.05.011.

Efficacy of Hyperbaric Oxygen Therapy in Diabetic
Foot Ulcers Based on Wagner Classification

Ahmet Erdogan !, Arife Polat Diizgiin 2, Kubra Erdogan 3, Murat Bulut Ozkan 4, Faruk Coskun 2

Table 2
Fisher's exact test analysis of healing status of wounds of patients who were graded
Table 1 « To p lam 130 hasta ’ according to the Wagner classification based on administration of hyperbaric oxygen
Comparison of 2 groups of patients that respectively were and were not administered therapy (N =130)
hyperbaric oxygen therapy according to demographic, laboratory, and additional medical
SKEHOBS (R0 E30) Healing Status of Ulcer
HBOT Administered HBOT Not Administered * 2 g ru p ( H BOT uyg u Ia nan vs . . .
Mean/Std. Value Mean/Std. Value p Value u yg u | anm aya n ) Wagner Stage HBOT Administration Healed Nonhealing Total pValue
Age 58.35+10.53 66.41 +£11.17 .001 ini _
Years of diabetes 1445 +8.25 16.17 £ 9.04 497 Grade 2 Was HBOT administered? Yes 14 0 14
HbAIC 8934253 8.49.+1.61 546 No 5 0 3
ESR 57.33430.51 7636 + 33.51 001 . Total 19 0 19
CRP gz g o2 a7 * Wa gner Evre 2 ve 5 de llser crades Was HBOT administered? Yes 35 5 40 017
Sex 15 F[56 M 16F/43 M 536 No 7 6 13
y presn el FreseniToul) o iyilesme oranlarinda Total 2 1 53
1(52.11 i K anla
COPD 1/71(1.40%) 9/59(15.25%) 005 a n I a m I I fa r k yo k Grade 4 Was HBOT administered? Yes 11 2 13 .003
PAD 36/71(50.70%) 44/59(74.57%) 007 No 12 22 34
CKD 7/71(9.85%) 13/59(22.03%) .086 Total 23 24 47
Neuropathy 64/71(90.14%) 51/59(86.44%) 587 saptanmazken evre 3ve 4 -
Retinopathy 21/71(29.57%) 23/59(38.98%) 271 p Grade 5 Was HBOT administered? Yes 0 4 4 -
Abbreviations: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary dis- d e H BOT g ru b u n d a d a h a No O 7 7
ease; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; F, female; HBOT, Total 0 11 11
hyperbaric oxygen therapy; HT, hypertension; M, male; PAD, peripheral arterial disease; ¥ V71 ini
fpettancony y: HT, hypertensi ipheral arterial di yuksek oranda iyilesme Total Was HBOT administered? :1? gg ; ; ;; .001
saptanmis Total 84 46 130

Abbreviation: HBOT, hyperbaric oxygen therapy.




Review > Diabetes Res Clin Pract. 2021 Jun;176:108862. doi: 10.1016/j.diabres.2021.108862.
Epub 2021 May 17.

Hyperbaric oxygen therapy for chronic diabetic foot
ulcers: An overview of systematic reviews

Li Wenhui ', Fu Changgeng 2, Xv Lei 3, Yang Baozhong 2, Liu Guobin 4, Fan Weijing 5

*  Toplam 11 sistematik

derleme/ meta-analiz Conclusions: There is limited clinical evidence to support hyperbaric oxygen therapy in the

treatment of diabetic foot ulcers, it is not recommended to routinely apply hyperbaric oxygen
e Sadece 1 sistematik derlemede therapy to all patients with diabetic foot ulcers, especially those with non-ischemic diabetic foot
.. . . ulcers. Hyperbaric oxygen therapy has certain potential to promote ulcer healing and reduce
metOdOIOJ ik kalite yu kSEk,‘ 7 amputation rate in patients with ischemic diabetic foot ulcers, but due to the low quality and small
derlemede kalite orta; 1 derlemede quantity of the SRs/MAs supporting these results, high-quality studies with rigorous study designs
kalite d USU k ve 2 derlemede ise and larger samples are needed before widespread recommendations can be made.

kalite kritik diisik (AMSTAR 2 ile

metodolojik kalite degerlendirme) . o _ . . .
* Ozellikle iskemik diyabetik ayak yaralarinda hiperbarik oksijen

* Sadece 13 sonlanim icin orta tedavisinin llser iyilesmesine katkida bulunarak amputasyon
derecede kanit diizeyine sahip 6neri
(GRADE ile degerlendirme) oranlarini azaltabilecegi belirtilmekle

* Sadece 5 calismada dustk diizeyde

taraf tutmaya sahip (ROBIS ile * Ancak daha yuksek kalitede ve iyi tasarlanan ¢alismalara ihtiyac

degerlendirme) mevcut



Diyabetik Ayak Yarasi ve infeksiyonunun Tanisi, Tedavisi ve
Onlenmesi: Ulusal Uzlasi Raporu

Diagnosis, Treatment and Prevention of Diabetic Foot Wounds and Infections:
Turkish Consensus Report

Nese Saltoglu®, Onder Kilicoglu?, Selguk Baktiroglu?, Zeynep Osar-Siva*, Samil Aktag**, Muzaffer Altindas®,
Caner Arslan’, Turan Aslan’, Selda Celik®, Aynur Engin’, Haluk Eraksoy’, Onder Ergonul’, Bulent Ertugrul’,
Serdar Giiler®, Ayten Kadanali’, Liitfiye Miillazimoglu®, Nermin Olgun®, Oral Oncdil', Ali Oznur?, ilhan Satman™,
Irfan Sencan™, OzlemT:-mnover‘2 OzgeTurhan‘ Abdullah Kemal Tuygun’, Hasan Tizin’, Ahmet Cinar Yasti™?, Temel Yilmaz™

Soru 2: Diyabetik Ayak Infeksiyonlarinda Hiperbarik

Oksijen Neden Kullanilir?

HBO'nun DAl'lerde yardimc: bir tedavi olarak kullaniima-
sinin sagladigi yararlan vurgulayan randomize caligmalar
bulunmaktadir. HBO, DAl'lerde iyilesme oranlarimi artirmakta
(125-128), iyilesme suresini kisaltmakta (126), amputasyon

oranlanni dusurmektedir (129,130). Bu yonde yapilan siste- / \
matik analizlerde HBO'nun DA yarasinin iyilegsmesini artirdigi

ortaya konulmakla birlikte cahigmalarin sayica yetersizligine, HBO, DAl'lerde bir yardimci tedavi yontemi olarak kul-
calisma tasanimlanndaki sorunlara, HBO tedavisi olanaklari- lanilir. Tek basina uygulanacak bir alternatif tedavi yontemi

nin kisithhgina ve maliyetinin yuksek olduguna deginilmek- * degildir. Diger cerrahi ve tibbi tedavilerle birlikte uygulanma-
:Jedil:a(‘lili';l-l‘wg). kﬁur:uni: bi'rliktelﬁlkemizd:kHSO olina'da(;': sina bir engel yoktur. Bununla birlikte ayn1 ortama alinan has-

a ulkeleraekxilerie rsiiastrilamayaca adar CcOK sayiaa . . et Vagh Top'Cien
vesyaygm i “33). lthO ted:ti Locati b rgporu:ya- talarda capraz infeksiyon riski goz ontinde bulundurulmalidir.

yimlandig: tarih itibariyle seans basina 55 TL olup, Bati ulke- \ j
lerinin neredeyse onda biri diizeyindedir ve sosyal giivenlik
sistemi tarafindan karsilanmaktadir (138).

Soru 3: Diyabetik Ayak Yarasinda Hiperbarik Oksijen

Nasil Kullanilir?

DA yaras! indikasyonunda HBO tedavisi 2-3 ATA'lik ba-
sin¢larda gunde bir kez toplam iki saatlik bir seans boyunca
uygulanir. llk degerlendirme 30. seansta yapilir ve yarar go-
rulmesi halinde 30 seans daha uygulanir. Agir hipoksi ve in-

feksiyon kosullarinda ginde birden fazla seans uygulanabilir.
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« Retrospektif , 2018-2020 yillari arasinda, Ege Universitesi
Diyabetik Ayak Konseyinde degerlendirilerek HBOT Onerilen

toplam 100 hasta

* %35 hastada Evre 4 llser

* %62 hastada per-operatif donemde

: HBOT
* Ortalamavyas 63.1; E/K orani 3:1; HT en sik eslik eden

komorbidite (%67) » 58/81 doku-siirtintli 6rneginde

. ureme+
* Yan etki sadece %6 hastada;

e En sk ki kaoall al bagll korku/intol e Ortalama HBOT siresi 27.1 seans (2.4
n stk yan etki kapal alana bagh korku/intolerans, ATA, 30 dakikalik 30 seans rutin

rotokol
e Orta kulak ameliyat 6ykusi bulunan 1 hastada kulakta rahatsizlik P )

hissi ile birlikte toplam 5 hastada tedavi sonlandirilmak zorunda
kalinmig



Hiperbarik Oksijen Tedavisi Yan Etkiler

* Minor Yan Etkiler

i. Orta kulak barotravmasi
Il.  Gegici miyopi

iii.  Klostrofobi

* Major Yan Etkiler
i.  Akciger Odemi
ii.  Konjestif Kalp Yetmezligi Dekompansanyonu

lii. Nobet



Ozon Tedavisi

%0.5-%5 ozon (Os) iceren
ozon/oksijen gaz karisiminin
topikal veya sistemik olarak

Uygulanmasi seklinde




Ozon tedavisi

* Topikal uygulama
I.  Torbalama

ii.  Ozonlanmis yagin yara Uzerine uygulanmasi

A

* Sistemik uygulama

I.  Hastadan alinan vendz kan, ozonoksijen ile karistirilip intravendz olarak verilmesi



Ozon Tedavisi Endikasyonlari

*Damar dolasim bozukluklari * Hipotiroidi
*Diyabet * Aniisitme kaybi, kulak
*Metabolik sendrom ¢inlamas|

Kolit *  Uyku bozukluklari

* Kanserde destek

*Romatizmal hastaliklar .
tedavisi

*Kronik yorgunluk sendromu
yors * Yaniklar vb..
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Efficacy of Ozone—Oxygen Therapy for the Treatment of

Diabetic Foot Ulcers

Julio Wainstein, M.D., Ze'ev Feldbrin, M.D.2, Mona Boaz, Ph.D.3, and llana Harman-Boehm,

M.D.4

Wagner Evre 2, 3 veya 4 diyabetik
ayak yarasi olan toplam 61 hasta

Standart + Ozon tedavi grubu:

(n:32)

Plasebo (Standart tedavi) grubu:

(n:29)

Randomize ¢ift kor plasebo
kontrollt ¢alisma

Per-protocol grubunda tamamen
yara kapanma orani ozon tedavi
grubunda daha yuksek (%81 vs
%44, p=0.03)

Abstract

Background: Diabetic foot ulcers are associated with significant morbidity. Conventional treatment
modalities are often of limited success in promoting complete wound closure. The aim of the present
study was to examine the efficacy of noninvasive ozone-oxygen therapy in the treatment of diabetic
foot ulcers.

Methods: Diabetes patients with a Wagner classification stage 2 or 3 ulcer or a stage 4 ulcer after
debridement of at least 8 weeks in duration were included in this double-blind, randomized, placebo-
controlled clinical trial. Patients received conventional treatment in combination with either ozone-
oxygen treatment or sham treatments for 12 weeks, and after an additional 12 weeks, wound status was
re-cxamined.

Results: In total, 61 patients (62% male, 62.6+9.8 years old) participated in the study; 32 were
randomized to ozone treatment, and 29 to placebo. The proportion of subjects with full wound closure
did not differ significantly by treatment assignment (41% vs. 33%, P=0.34). Among the 34 subjects
who completed the study per protocol (PP) (16 in the ozone group, 18 in the placebo group), a
significantly higher rate of complete wound closure was observed in the ozone group (81% vs. 44%,
P=0.03). Among PP patients with wound size <5 cm?, the rate of total wound closure was 100% versus
50% in the sham treatment group (P=0.006). A nonsignificant, 55.5% relative increase in healed wound
area was detected in the ozone group versus the placebo group (4.2+4.9 em? vs. 2.7+1.5 cm?, P=0 :23):
Conclusions: Among PP patients, ozone treatment in addition to conventional treatment was superior to
conventional treatment alone in promoting the complete healing of diabetic foot ulcers.
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Increased growth factors play a role in wound healing

promoted by noninvasive oxygen-ozone therapy in
diabetic patients with foot ulcers
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Wagner 2-4, Tip 2 diyabetli toplam 50 hasta

Kontrol grubu : Standart tedavi ile Standart tedavi ile birlikte Oksijen/ozon uygulanan grup

20 gunlik tedavi sonrasi yara boyutlarinda kiicilme

14 4
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FiGURE 3: Collagen fibers in tissue specimens by Masson's staining (x40). Before treatment there was no difference in collagen fibers between =
the ozone group and the control group (0-221 0.04 versus 2-8310‘053 = 0.433). After treatment there were more collagen fibers than before F1GuRE 2: Wound size reduction (cm®, X + s). Before treatment there was no significant difference in ulcer area between the ozone group
in both P < 0.001). The collagen fib ignificantl inth than in the control 4,48 4 0.43 3.07 3 R
A it e el o e i Sl K G i and the control group (11.74 + 0.72 versus 10.82 + 0.93, P = 0.439). After treatment the ulcer area in both groups was significantly smaller

than before. The wound area reduction (Aarea) was significantly more in the ozone group than in the control group (6.84 + 0.62 versus 3.19
+0.65cm?, P < 0.001). "P < 0.05, ***P < 0.001.
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Olasi mekanizma ozon tedavisinin : '
yara dokusundaki 7.
bliyume faktorlerini arttirmasi olarak
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FiGURE 4: Changes of growth factors in wound exudates at 0, 3, 7, and 11d after treatment. (a) VEGF levels (pg/mL) in wound exudates
significantly increased in both groups after treatment. (b) TGF-3 levels (pg/mL) in wound exudates significantly increased in both groups
at 7d and 11d after treatment. And at 11d ozone group has higher TGF-3 level than control. (c} PDGF levels (pg/mL) in wound exudates
significantly increased at 7 and 11d after treatment in both groups with higher levels in ozone group than in control. *P < 0.05 versus the
same group at day 0. P < 0.05 versus control group at the same day.




Diyabetik Ayak Yarasi ve infeksiyonunun Tanisi, Tedavisi ve
Onlenmesi: Ulusal Uzlasi Raporu

Diagnosis, Treatment and Prevention of Diabetic Foot Wounds and Infections:
Turkish Consensus Report

Nese Saltoglu®, Onder Kilicoglu?, Selguk Baktiroglu?, Zeynep Osar-Siva*, Samil Aktag**, Muzaffer Altindas®,
Caner Arslan’, Turan Aslan’, Selda Celik®, Aynur Engin’, Haluk Eraksoy’, Onder Ergonul’, Bulent Ertugrul’,
Serdar Guler®, Ayten Kadanali’ , Litfiye Milazimoglu’, Nermin Olgun®, Oral Onciil', Ali Oznur?, ilhan Satman’®,
Irfan Sencan™, OzlemT:-mnover‘2 OzgeTurI'mn‘ Abdullah Kemal Tuygun’, Hasan Tizin’, Ahmet Cinar Yasti™?, Temel Yilmaz™

/ \ Ozon uygulamasinin diyabetik ayak

Soru 7: Ozon Uygulamasinin Diyabetik Ayak Yaralarinin

Tedavisindeki Yeri Nedir?

Ozon uygulamasinin DA yaralarn uzerine etkilerini ve bu ya ralarl Uzerine etkilerini ve bU
hastalardaki etkinligini ortaya koyacak yeterli kanit bulunma-
* maktadir (143,144). Gunumuzde var olan kanitlar 1s1ginda

DA yaralarinda ozon tedavisi onerilmez. Ozon uygulamasina
bagh ciddi komplikasyonlar gelisebilecegi belirtilmistir (145).
Diyabeti olan hastalarda ozon uygulamasi gibi alternatif te-

davi yaklasimlannin standard tedaviyi geciktirebilecegi veya . oo
engelleyebilecedi dikkate alinmalidir (146). yeni gallsmalara lhtlyag duyulmaktadlr.

/

hastalardaki etkinligini ortaya koyacak




Multidisipliner Yaklasim

Uludag Universitesi Tip Fakiiltesi Hastanesinde de diger

Uglincl basamak merkezlerde oldugu gibi,

Dermatoloji, Endokrinoloji, Enfeksiyon Hastaliklari, Kalp
Damar Cerrahisi, Noroloji, Ortopedi ve Travmatoloji,

Radyoloji, Pediatrik Endokrinoloji, Plastik Rekonstruktif

ve Estetik Cerrahi Anabilim ve Bilim Dali 6gretim Uyeleri

Diyabetik Ayak Konseyi'ni olusturmuslardir



Ozet olarak:

* HBOT ve ozon tedavileri

diyabetik ayak yaralarinda standart tedavi olarak degerlendirilmemeli,
secili hasta gruplarinda standart tedaviye ek olarak

yardimci tedavi secenekleri olarak ele alinmali

* Diyabetik ayak yaralari multidisiplener yaklasim ile degerlendirilmeli belirtilen alternatif

tedaviler standart tedavilerin uygulanma sirecini geciktirmemelidir
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