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Kronik Yaralar

»Basi yaralar
»Diyabetik ayak yaralar

»\Venoz ve arteriyal yaralar
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The phases of cutaneous wound healing

Expert Reviews in Molecular Medicine 2003 Cambridge University Press

Yara lyllesmesi

< Inflamasyon fazi
v'4-6 gln
“*Proliferasyon fazi
v'2-3 hafta
“*Maturasyon (remodeling)
fazi
v'3 hafta-2 yil
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Inflamasyon fazi
(Metabolitler toplanir, 1-6 gun)

Erken donem (hemostaz)
Trombosit

Gec¢ donem (fagositoz)
Makrofaj
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Proliferasyon fazi
(Angioplazi & Fibroplazi, 6-14 gun)

K:L \ Epidermis
_ extr?:;;lular ﬂ%“% ki
Fibroblast ik ,ﬁ‘ M’\’ Fibtoblasts
% Kollajen sentezi ssanore% “N
“* Angiogenez
< Epitelizasyon
* Doku kuvveti dereceli olarak artar
% Beslenme onemli
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Maturasyon fazi
(Remodelling, 14-21 gun)

e

*

Kollajen capraz baglarla sekillenir
Doku kuvveti daha da artar
Normal kuvvetin %80’ |

2 yila kadar surebilir
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Yara Yatagi Hazirlama Konsepti
(TIME)

T Tissue (Doku)

Amac: Nekrotik, fibrotik, eskar dokulari uzaklastir, yarayi énce grantle
sonra epitelize et !

| Inflamation-Infection (inflamasyon,infeksiyon)

— Amag: Yarayl kontaminasyondan koru, kolonizasyonu engelle,
bakteri yukinu azalt, asir eksudayi uzaklastir !

M Moisture (Nem)
— Amag : Yaray! kurutma nemli tut, maserasyonu engelle !
E Edge (Yara kenari)

— Amag: Yaranin kontraksiyonunu sagla, yaranin epitelizasyonunu
sagla!
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Tarihce

2 Antik Roma ve Misir’da yara emici sifacilar

2 Dr.Anel, Dr.Fox, Dr.Gustav (19.yy):Siringa, bardak tup ve pompa
sistemleri

* Dr.Winter (1962):Yaranin nemi!
2 Dr. Bagaoutdinov (1986): Kopuk ortuler ile negatif basing sistemi

¢ Dr.Argenta, Dr.Morykwas (1997): Poliliretan képik ve
mekanik vakumlama .

Ann Plagt Surg. 1997 Jun: 35(6):583-76; discussion 577,

Vacuum-assisted closure: a new method for wound control and treatment: clinical experience.
Argenta LC, Morykwas B,
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Negatif Basincli Yara Tedavisi (NBYT)

* Yaranin steril bir sunger
veya bez ile kapatilip
negatif basincgla
emilmesine dayanan bir
tedavidir.

% Son 25 yilda yara
tedavisinde giderek artan
bir kullanim alani
bulmaktadir

D)

A/

% Yalnizca yara tedavisi igin
geligtirilmigtir.
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Negatif Basincli Yara Tedavisi (NBYT)

National Library of Medicine

National Center for Biotechnology Information

Pu bmed ® negative pressure wound therapy

Advanced Create alert Create RSS User Guide
Save Email Send to Sort by: | Best match — Display options ¥
mTers [&
e 8 6,178 results Page | 1 | of6l8 > D
: - [ ] Effect of negative pressure wound therapy on wound healing.
T . 1 Huang C Leavitt T, Bayer LR, Orgill DP.
" = Cite  Curr Probl Surg. 2014 Jul;51(7):301-31. doi: 10.1067/j.cpsurg.2014.04.001. Epub 2014 Apr 26.
PMID: 24935079 Free article. Review.
Shar
| o The efficacy of NPWT in promoting wound healing has been largely accepted by clinicians, yet the
O __________________________________ “||||| O number of high-level clinical studies demonstrating its effectiveness is small and much more can be
1984 2024 learned about the mechanisms of action. ...Further investigation into specif ...
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Negatif Basincli Yara Tedavisi (NBYT)

National Library of Medicine

National Center for Biotechnology Information

Pu bmed ® negative pressure wound therapy diabetic fooﬂ

Advanced Create alert Create RSS User Guide
Save Email Send to Sort by: | Best match — ‘ Display options ¥
czr mnTzrs [ '
o ee B 473 results Page 1 of48 > >

s [ ] Negative pressure wound therapy compared with standard moist wound care
on diabetic foot ulcers in real-life clinical practice: results of the German DiaFu-

cite RCT.

)
Seidel D, Storck M, Lawall H, Wozniak G, Mauckner B, Hochlenert D, Wetzel-Roth W, Sondern K, Hahn M,
Shar
II I A Rothenaicher G, Krénert T, Zink K, Neugebauer E.
..lllII O

BM! Open. 2020 Mar 24;10(3):e026345. doi: 10.1136/bmjopen-2018-026345.

=
p—

O-—

1995 2024

PMID: 32209619 Free PMC article. Clinical Trial.
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30’un Uzerinde cihaz
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Negatif Basincli Yara Tedavisi (NBYT)

“*Surekli veya aralikli
*»Kontrolltl sub-atmosferik basing
“*Sivi icerikli materyalin uzaklastiriimasi

Adlandirma

Vacuum assisted closure VAC
Topical negative pressure TNP
Vacuum sealing technique VST
Sealed surface suction SSS
Negative pressure therapy NPT
Negative pressure wound therapy NPWT
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ETKI MEKANIZMASI

Temel etkiler

Schematic diagram of Negative Pressure Wound Therapy

» Makrodeformasyon

» Mikrodeformasyon T Canster

with

negative
pressure

Combatwound
source

» Yaranin drenaji (metallo
proteinaz iceren yara
sivisinin uzaklastiriimasi)

Exudate

» Yara cevresinin kontrolu

Maurya S, Bhandari PS. Adv Wound Care 2016;5: 379 -389
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ETKI MEKANIZMASI

Diger etkiler

>

Biyokimysal degisiklikler (inflamasyonun
dlzenlenmesi-odemin azaltiimasi)

Perflizyon degisikligi
Hucre proliferasyonu
Granulasyonun gelismesi

Bakteriyel yukin azaltiimasi

Qs
2(d,>
g Pressure gradient results in wound deformation

vhich stimulates tissue remodel
Altered bacterial burden ! 0

beoe2
S VEGE
%= 4 Calagen arganization Increased blood fiow

-} Migration of fitroblasts

Removal of interstital fiud
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Lokal kan akimi artisi

160 ‘ui?l\
;Lw‘ V‘,ll h “ it
% 125 mmHg basingta 5/2 dakikalik taof | N va :wm
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Morykwas MJ et al; Ann Plast Surg 1997;38:6, 553-562
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Bakteri yukiuniin azalmasi

log organisms

12—

|‘v @

0 ) i . - .
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 7
Time
~a- Control -~ V.AC. w == Clinical intaetion

v Hayvan calismalari; bakteri sayisi 4. glinden sonra anlamli olarak azaliyor

v Klinik calismalar negatif basing ile tedavi edilen yaralarda infeksiyon gelismiyor

Morykwas MJ et al; Ann Plast Surg 1997;38:6, 553-562
E. Joseph E et al; Wounds 2000;12(3):60-67
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Granulasyon dokusu gelisimi

140

120 +— -- ; - . —

100
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% Increase

60 -]

10
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0

Continuous Intermittent

“ Standart yara bakimina gore anlamli derecede granulasyon
dokusu artisi:
» >%63 surekli emme ile
» >%103,4 aralikli emme ile

Morykwas MJ et al; Ann Plast Surg 1997;38:6, 553-562
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Diyabetik Ayak Yaralarinda NBYT

Epitelizasyon gelisimi

Negatif basingli yara tedavisi:

Standart yara pansumant:

Ikincil amputasyon

Negatif basingli yara tedavisi:

Standart yara pansumani:

Tam iyilesme

Negatif basingli yara tedavisi:

Standart yara pansumani:

%43,2
%28,9

%4,1
%10,2

%56
%39

Blume PA, et al. Diabetes Care 2008;31(4):631-9
Armstrang DG, et al. Lancet 2005;366:1704-10
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Instilasyonlu Negatif Basingcli Yara Tedavisi
(INBYT);

“*Tum yaralar mikroorganizmalarla kolonize olur
» Yerlesik flora (Koagulaz negatif stafilokoklar, corynebacteria)
» Gecici flora (S. aureus, Gram negatif comaklar, enterokoklar)
“*QOrganizmalar yara Uzerinde yuksek sayilara
ulasabilir ve
» Yara iyilesmesini geciktirirler
» Yara infeksiyonuna yol acarlar
“*Topikal tedavi ile sistemik antibiyotiklerin yan
etkisinden etkilenmez ve bakteriyel bioburden
azaltilabilir

“*Yara irrigasyonu genis bir kullanim alanina sahiptir

MBE - 2024
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Irrigasyon

Sivinin yaranin Uzerinde
kalmasina izin vermez; Sadece
ylzeysel bolgelere ulasir

MBE - 2024



http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&ved=0ahUKEwiF08eCpIXRAhWBXhoKHVSID1wQjRwIBw&url=http://btclan.eu/diwu/cleansing-of-an-area-or-wound-2286.php&psig=AFQjCNF4Y9OXJEaz9MVkbjnQoyNEuI864w&ust=1482409541124988
http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&ved=0ahUKEwiF08eCpIXRAhWBXhoKHVSID1wQjRwIBw&url=http://btclan.eu/diwu/cleansing-of-an-area-or-wound-2286.php&psig=AFQjCNF4Y9OXJEaz9MVkbjnQoyNEuI864w&ust=1482409541124988

UDAIS 2024

Drenaj yapilmadan once sivinin yara uzerinde kalmasini
saglar, daha derin yaralara ulasir

Huang et al, Curr Prob in Surg 2014; 51:301
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Bakteriyel ylkte azalma

NPWTi

NBYT - INBYT
é Day O
.jE_ﬁ P=0.016 W Day 7

NPWT

Goss et al, J Am Coll Clin Wound Spec 2014;4:74
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iINBYT — Instilasyon icin neler kullanilir?

Antiseptikler Antibiyotikler
v'Polihekzidin + betadin v'"Neomisin

v'Povidon iyot J Raci _
vKlorhekzidin Basitrasin
v'Polihekzametilen biguanid v'Stilfonamidler
v'Sodyum hipoklorid

v'Hipokloroz asit Antibakteriyel olmayan
v %5’lik gimus nitrat ajanlar

v'Benzalkolyum klorur

v Asetik asit v'Dilte lidokain

v'Steril salin

MBE - 2024
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INBYT Uluslar arasi uzlasi rehberi

Negative-Pressure Wound Therapy with
Instillation: International Consensus Guidelines

Paul J. Kim, D.P.M., M.S.
Christopher E. Attinger, M.D.
John S. Steinberg, D.P.M.
Karen K. Evans, M.D.
Burkhard Lehner, M.D.
Christian Willy, M.D., Ph.D.
Larry Lavery, D.P.M., M.P.H.
Tom Wolvos, M.D., M.S.
Dennis Orgill, M.D., Ph.D.
William Ennis, D.O., M.B.A.
John Lantis, M.D.

Allen Gabriel, M.D.
Gregory Schultz, Ph.D.

Washington, D.C.; Heidelbery

and Berlin, Germany; Dallas, Texas;
Scottsdale, Ariz.; Boston, Mass.;
Chicago, IU.; New York, N.Y;
Vancouver, Wash.; Gatnesuille, Fla.

Background: Negative-pressure wound therapy with instillation is increasingly
utilized as an adjunct therapy for a wide variety of wounds. Despite its grow-
ing popularity, there is a paucity of evidence and lack of guidance to provide
effective use of this therapy.

Methods: A panel of experts was convened to provide guidance regarding
the appropriate use of negative-pressure wound therapy with instillation. A
face-to-face meeting was held where the available evidence was discussed and
individual clinical experience with this therapy was shared. Follow-up com-
munication among the panelists continued until consensus was achieved. The
final consensus recommendations were derived through more than 80 percent
agreement among the panelists.

Results: Nine consensus statements were generated that address the appro-
priate use of negative-pressure wound therapy with instillation. The question
of clinical effectiveness of this therapy was not directly addressed by the con-
sensus panel.

Conclusion: This document serves as preliminary guidelines until more robust
evidence emerges that will support or modify these consensus recommenda-
tions. (Plast. Reconstr. Surg. 132: 1569, 2013.)

Kim et al Plast Reconstr Surg 2013;132:1569
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INBYT Uluslar arasi uzlasi rehberi
“Klinik etkinligin kaniti icin yeterli veri yok
“*Degisik yara tiplerinde kullanimi i¢in onayi var;

»ASA skoru > 2 olan hastalar

» Ciddi travmatik yaralar

»Diyabetik ayak infeksiyonlari

»>Invasif infeksiyonu (nekrotizan fasiit gibi) olan ya da biyofilm dusiinilen komplike
yaralar

< Infekte veya kolonize yaralarda debridmanin yerine gecemez

< Instilasyon sollisyonlari olarak polihekzidintbetadin, micro/dermacyn
(hipokl6r6z), salin soltisyonu, sodyum hipokl6rid, gimus nitrat
kullanilabilir

“*Uygun instilasyon: 10 — 20 dakika, siingerin sature olacag! kadar
volim, -125 — 150 mmHg negatif basing

“*Sure degisken, yara yatagi bir sonraki tedaviye hazirlanana kadar

Kim PJ, et al Plast Reconstr Surg 2013;132:1569
Kim PJ, et al Wound 2015;27:S2 — S19

MBE - 2024




UDAIS 2024

Kullanilabilir

“+ Kronik yaralarda
» Diyabetik ayak

» Basi yaralari

> Venoz ulserler

» Arteriyel yetmezlik yaralari (dikkatli ol)
“* Akut ve travmatik yaralarda

“*Karin yaralari
< Insizyon hatlari (izerinde

“*Mesh Greft ve fleplerde

Published in Surgical Infections Case Reports. November 2016, 1(1): 165-168.
DOI: 10.1089/crsi.2016.0043 © Mary Ann Liebert, Inc.
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Ciddi Komplikasyonlar

*» Toksik Sok Sendromu
«» Enterik Fistil
< Hemodinamik Instabilite

Klcuk Komplikasyonlar

*» Kanama

“ AgQri

*» Koku

“» Enfeksiyon

*» Komsu Dokulara Zarar

MBE - 2024
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Kontrendikasyonlar

“* Malignite

“ Aciga Cikmis Hayati Yapilar (organ veya vucut
bosluklarina acik durumlarda)

“* Nekrotik doku ve eskar varliginda (dikkatli ol)

*» Tedavi edilmemis osteomyelit durumunda (dikkatli ol)

“» Arter veya ven komsulugunda ancak ozel durumlarda
kullaniimahdir.

«+ Aktif kanamali hastada, antikoagulan kullananlarda,
kanama problemli yaralarda ve zayif, radyasyon alanina
girmis veya suture damar alanlarinda ozel dikkat
gOsterilmelidir.

MBE - 2024
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Received: 9 March 2024 I Revised: 6 April 2024 I Accepted: 9 April 2024

DOL 10.1111/iwj.14886

ORIGINAL ARTICLE

The effect of negative pressure wound therapy on the

outcome of diabetic foot ulcers: A meta-analysis

Ning Zhang | YibinLiu | WeiqiYan | FeiLiu

Department of Emergency Hand and Foot Microsurgery. General Hospital of Ningxia Medical University, Yinchuan, China

I'ABLE 2 Distribution characteristics of the selected studies.

Study Year Style Country NPWT Age Standard
Anjum"* 2022 RCT Pakistan 20 4295 +9.29 20
Armstrong'* 2005 RCT USA 77 572+ 134 85
Blume'” 2008 RCT USA 169 58 +12 169
Borys'® 2018 nRCT Poland 53 654 + 86 22
Chiang"’ 2017 RCT Australia 12 61.0 + 12.9 10
Ikura'® 2014 nRCT Japan 32 60.0 + 15.4 48
James'” 2019 RCT India 27 55.85 (35-95) 27
Lone® 2014 RCT India 28 5379 +£5.45 28
Malekpour?! 2021 RCT Iran 30 70.31 +5.92 30
pC

Maranna** 2021 RCT India 22 50.23 +10.52 23
Nain® C 2011 RCT India 15 61.33 +7.63 15
Prasad™ 2024 RCT UK 50 625+ 83 50
Ravari*® 2013 RCT Iran 10 — 13
Seidel™ 2020 RCT Germany 171 67.6 + 12.3 174
Shams™’ 2023 RCT Pakistan 40 5813 +8.44 40
Ulusal® 2011 nRCT Turkey 15 — 20
Vaidhya™ 2015 nRCT India 60 — 60

»406 calismadan 17’si RKC ve analiz igin uygun
»NBYT 831 hasta, standart yara pansumani 834 hasta
»Yanhlik riski dusuk ¢alismalar

WILEY

Age

4630 £9.33
60.1 + 122
59+12

642 + 6.8
620+ 139
635+ 138
52.89(28-70)
5457 £4.78
71.80 +£6.32
4900 +£10.14
5540+£11.54
638479
681 + 11.5
56.89 +£7.23

MBE - 2024
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DOL: 10.1111/iwj.1 4886

ORIGINAL ARTICLE WILEY

The effect of negative pressure wound therapy on the

outcome of diabetic foot ulcers: A meta-analysis

Ning Zhang | YibinLiu | WeiqiYan | FeiLiu®

Department of Emergency Hand and Foot Microsurgery. General Hospital of Ningxia Medical University, Yinchuan, China

NPWT Standard Odds Ratio Odds Ratio
—Study or Subgroup __ Events Total Events Total Weight M-H. Random, 95% ClI M-H, Random, 95% ClI
Anjum, W.2022 20 20 13 20 1.7%  22.78[1.20, 432.58) v »
Armstrong, D. G.2005 43 77 33 85 12.3% 1.99[1.07, 3.73) —
Blume, P. A.2008 73 169 48 169 14.4% 1.92[1.22, 3.01) ol
Borys, S.2018 40 53 17 22 7.0% 0.90 [0.28, 2.94] ——
Chiang, N.2017 6 12 4 10 43% 1.50 [0.27, 8.19)
lkura, K.2014 23 32 20 48 88% 3.58 [1.37, 9.35) ——
Lone, A. M.2014 23 28 17 28 6.7% 2.98 [0.87, 10.17) - N
Maranna, H.2021 20 22 6 23 42%  28.33([5.04, 159.18] —)
Nain, P. $.2011 a 15 3 15 45% 6.00 [1.17, 30.72) .
Prasad, N. L.2024 36 50 30 50 100% 1.71[0.74, 3.96] T
Ravari, H.2013 7 10 4 13  39% 5.25 [0.87, 31.55] v
Seidel, D.2020 25 171 21 174 12.4% 1.25[0.67, 2.33] T
Ulusal, A E.2011 9 15 0 20 17% 59.92[3.05 1176.84] ’
Vaidhya, N.2015 54 60 46 60 82% 2.74 [0.97, 7.70] =
Total (95% Cl) 734 737 100.0% 2.57 [1.72, 3.85] >
Total events 388 262
Heterogeneity: Tau® = 0.24; Chi® = 25.94, df = 13 (P = 0.02); ? = 50% ‘0 o of : 3 1’0 i 00’

Test for overall effect: Z = 4,58 (P < 0.00001)

Favours [Standard] Favours [NPWT]

FIGURE 6 Forest plot of the effect of NPWT on wound healing in patients with diabetic foot ulcers.
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ORIGINAL ARTICLE WILEY

The effect of negative pressure wound therapy on the
outcome of diabetic foot ulcers: A meta-analysis

Ning Zhany | Wbk ) “WegiYan | Feiliv®

Department of Emergency Hand and Foot Microsurgery. General Hospital of Ningxia Medical University, Yinchuan, China

NPWT Standard Odds Ratio Odds Ratio
- 2 om, 95%CI

21.1RCT
Anjum, W.2022 20 20 13 20 1.7% 22,78 [1.20, 432.58]
Armstrong, D. G.2005 43 77 33 85 12.3% 1.99[1.07,3.73] =
Blume, P. A.2008 73 169 48 169 14.4% 1.92 [1.22,3.01) o5
Chiang, N.2017 6 12 4 10 43% 1.50[0.27, 8.19] - 1=
Lone, A. M.2014 23 28 17 28  6.7% 2.98 [0.87, 10.17] T =
Maranna, H.2021 20 22 6 23 42% 28.33 [5.04, 159.18) e
Nain, P. $.2011 9 15 3 15  45% 6.00[1.17, 30.72] p -
Prasad, N. L.2024 36 50 30 50 10.0% 1.71 [0.74, 3.96) Y
Ravari, H.2013 7 10 4 13 39% 5.25 [0.87, 31.55) |
Seidel, D.2020 25 1M 21 174 124% 1.25[0.67, 2.33] ] e
Subtotal (95% CI) 574 587 74.3% 2.48 [1.58, 3.89] L 2
Total events 262 179
Heterogeneity: Tau* = 0.21; Chi* = 17.51, df = 9 (P = 0.04); ? = 49%
Test for overall effect: Z = 3.96 (P < 0.0001)
2.1.2nRCT
Borys, 5.2018 40 53 17 22 7.0% 0.90 [0.28, 2.94]
Ikura, K.2014 23 32 20 48 8.8% 3.58 [1.37, 9.35] e
Ulusal, A. E.2011 9 15 0 20 1.7% 59.92[3.05, 1176.84] s IS €
Vaidhya, N.2015 54 60 48 60 82% 2.74[0.97,7.70] | -
Subtotal (95% Cl) 160 150 25.7% 2.95[1.03, 8.42)] -
Total events 126 83
Heterogeneity: Tau? = 0.66; Chi* = 7.96, df = 3 (P = 0.05), F = 62%
Test for overall effect: Z = 2.02 (P = 0.04)
Total (95% ClI) 734 737 100.0% 2.57 [1.72, 3.85] ’
Total events 388 262 y

Heterogeneity: Tau® = 0.24; Chi® = 25.94, df = 13 (P = 0.02); I* = 50%
Test for overall effect: Z = 4.58 (P < 0.00001)
Test for subaroun differences: Ch? = 0.09. df =1 (P = 0.77). P = 0%

0.001 0.1 1 10 1000
Favours [Standard] Favours [NPWT]

FIGURE 7 Forest plot of the effect of NPWT on wound healing in patients with diabetic foot ulcers in subgroup analysed RCT and
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FIGURE 8 Forest plot of effect of NPWT on amputation in patients with diabetic foot ulcers.
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Klinik soru 8: Diyabetle iligkili ayak yarasi
olan bireylerde, negatif basingh yara
tedavisinin kullanimi standart tedaviye kiyasla
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