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Abstract
Modern medicine gives treatment options even in| cas
We want to present how negative pressure wound therapy
our insight and experience on how to be successful vi t h
We presenenar ghyi gihnjury with an open tibianderaonu
classiflthNPWHh i s an excellent option to treat extensi v
application of the der moepi der mal graft as we have |[four
faster healing of soft tissues compared to classical wo
C e e e e |
1 1
|
:CorrespondingJIUIaru.thM'rrosIav Budog, Traumatol ogy dep.,: Ba
|
'Zl 2n, Czech Republic77Eu6®ppL86 Tel No: +420 |
:Keywortiisgh energy injury, open tibial fractures, soft t
|
:salvage, osteosynthesis, dermoepidermal graft :
|
'Recei Ved 14, 201MRcceptNd: 07, 201 %Publ i shoevd :1 4, 20109 :
| |
'Edi tlomarei José&E Pna+fFaicul dyniNerw, |Ffan gmiant Sal e, Brazfil
: :
r e e e e L 1
u 5HRLEomi ng Soon +2M LaadeSt m t 3d


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/ijst
https://openaccesspub.org/journal/ijst/copyright-license

=)
(jpen

I ntroducti on An i mportant part for t h

Medicine, as well as ottﬁéﬁuaﬁsé”iaﬁl_itrhees NEWAt | Ve PT €S
past few years, has had a FrofPdredadieyeWirilie Hag tmaang jceqnyp
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healing. Today's possibilitd®Y% C€ush the treatment forwar
and we are able to heal effectiThel ynewhatd weh acto uil df Inuoetn chee
able heal in the past. We cwaprts Wwas prvaseaeom twer amys.e Th
reports with serious injurysyosfteem bofh amdhtgofltl etdi ssaiggat iTwh
are twenédigh | imb trauma wiotumdamropedneti bi &he wound i
fracture. The mechanism of frepumy inecbothccaaes si antdhe!l
passing of the | imb by the palsyuwheteHaneBof bamat iTehnetns whaee
treated in a specialized cliveired awidt ht hae spreacde@adurtehi nf f
di agnostic and osteosynt hecsriesatwas Isn atnide r @i dtdrl eumad t he
protocol . An i mportant parporftorwitththe ttubé amtgmemthi oh is®fto
tissues was the vacum ther apwical | rai mteagiantsi va psrteashs uver ev ¢
wound therapy or vacum asrseinsotveeds «lecgernte onshefapm t he
(V. A. C.). I n both cases thenaé nwas nad icngnrutriynutoou srhayr git hhalo
vessel s and nerves. |l schemieai ooch. t he periphery or
mi ssing pulse was not detected.-|-hlgeg,sacsucuqxnre!;ycsltaesmsidfri(,jlciantsiot
was used to determinate S UTrgPd i ST &tondYai nled] Eliminate
NPWT is a modern and s ubcaccetsesrfiuall tcroelaotnmeznatt i@fn i n t he
soft tissues. The principleagrafnul mei amy hys & oc hbs ehdy pseyrsetn
of controlled negative pr esnseuorvea secnwliarroinzmaetnito nwo uShedc.r eTthieo n
vacuum system drains t he epudatde ciimd os otfhte ts pesaiealswel |
container. El i minates i nf ercetdiuocni ng@ r | irmeBd lecdeedna bajc2 e3 i al
colonization in t he wound. ThacHHEM cskbemMUjedt £5¢ using
granulation by local hypefempdyrdsd of %% biBd OPRAFE€SGor
neovascul arization. Secretivp@rere@wgéllarlo)téjatggriq]?rhtrryi_buptaer
to reducing soft tissue swelht08aRé9U8datnecvoUed RO o
reducing | j2mk83ede ma. this case we used a synthetic
Bi ol ogical acceptabilitySyhnaksr yieden adedmohenhr aaedum t hi
in ani mal model s wher e Vacu“rﬂletrheardaepyusleedadéertnpoepider
decreased swelling, increase&sdholii sPpUGefAGifiUSyieOn | &0¢r e
increased gra[pd] ation tissuegq simple and has less nutri/f

An open fractamer gyndt rifiughd t hi ckness graft.

relation to the time of treatmegndsipriesephofal mink eahdd 808
bone healing. NPWT heals fastgmis Sodfdyg tieﬁ)ﬁtﬁ%rﬁ\pg gd Ve Sct

the possibility of better bpher f8eAdd Nsing an electroder
Materials and Met hods si ze.

We present two case report sStwintdlar flermedtussdsi nf aryacut e
of tibia and sofenetrigsysulei.mi ep aiast maing h of emergency admi s

with an open tibial fractudeée mbBot Hepiamni eatisomwer eanttriesaetpet
at a specialized traumatic fdlxianii @ nwi tdrhhaayg,h a@®Td,a cadn ofiXoagurmeap h
gui dance. Urgent i nitial inliaboarlatATB tdxamipryat iwrngent

di agnosrtay,s QTX, AGCT) and otsrteenosspyonrtth etso st huep otpeer ati on hal
6 hours with soft tissue treatment.
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Our Acute Surgery met hodse Regi oommp!| Htoes pi t mb wi th op
debritman, excision of nec6Gasit-Andpearrstosn olfl IsBki[n, 1]ssubExt &3
removal of ot her mi cr os cso@fitc ciampurtiits sewse s Tpanto t he
stabilization of t he ti biiancO®debdy telxd erfrraalct @i &« atdfon .m:
Reconstruction of soft sthemburbagi cmusstcd ceks,, tfrasuanaas ,c
subcutis and skin. Appl i cataicaun eofal Ephohet htoskcat iCover
Synkryt / or NPWT i mmedi at@aye Na:mb2 wound dressing
for vacuum t hed adbayys.s everyud e 44
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Case No.1 involves inj@fb%?oﬁé’ac%@&%sd’reg’"é ol d

ry
woman who was driven over by a_bus wheel in the area
. . . Rg.V|S|on of Il i mb é)erfusu
of t he tibia shaft. Primary diagnoses have been
. mart gi nal %/essels._T_hereb was
established as an open fractureI o] th(la tlbolla y
GustAnder son |11 B [11]. Lacr%arragtlinoan Vf_esssoef tS talnssuneerivnes
. . R amputation <7 . .
centr al part of tibia. Ot her di agnoses of injury ar e
fracture of tali et ossisReydisdomeiof-exp@isd Ve s @ ntousssol
metatarsi No.l, fracture ofheskeowercyhiembpof mod hd&i Acihs
Hypertension, hyperchol esthdlle&emeal fjdo rtehegt @gdcipe wlia
personal amanesis. There wh&tagdmeRjuPy tHemakgnnand s
vessels and nerves. lscheMA&ET ®NCOPHE RNt HMienrdt i @n.
mi ssing pul se was not detect eslppdndkc aMESS @afbsekttenal f
indication of amputation <T7st[alb]i IlifzaMEBESS sodor & riagmegme &t er
than'7, we have to think aboutldimb o amput.atiops.  iha&blg&ki
1, Fi3¢g.1 necrotic parts, covering def
Case No.2 is about a masyakFgg-®ars old, where
the injury caused by faIIirh%Siumtgbrieta under the wheel
of t he bus. Pri mary acut e trPB%ttWenctasie% tor?e tqie%ttrmie%tt
hospital and then transferru%ﬁinboij\w? H—é\?é'mﬁeé:r‘?nESFe&’fsu

Table 1. MESS Absol ute indicati%on of amput at

Frofri mary amputation vs | i mb éalvage i n man
systematic review of the curredt scoring sys

Low 1
Medi um 2
Energy'High 3
Very High 4
Perfused 1
|l scheiud se absent 2
Cool , Paralized, 1in8ansate
SBP>90 0
Shock|Transi ent 1
Hypotensi on, Persi sjfent Hypotension
<30 0
Age 360 1
>50 2

U 5HRLEomi ng Soon a2 Laadedi m t 3d

I+


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/ijst
https://openaccesspub.org/journal/ijst/copyright-license
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-015-0832-7
https://bmcmusculoskeletdisord.biomedcentral.com/articles/10.1186/s12891-015-0832-7

D
OPEN (o} ACCESS (j,penaccess Pub

Freely Available Online

Case No. 1

Figure 1. 12@r iJmaanruyarsyur gi cal treat ment |n the operat

§Figure 2. 12P2r iJnaanruyarsyur gi cal treatment in the operat
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Figure
fractu

3. 'QZprJanra—uqyyXobliqiue
re of the tibia shaf§t
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Figure 4. Debriteman and removal of macroscopic
using external fixator Reconstruction (of soft ti
I nstallation of flushing | avage

Covering defect siSwintchr yvatrti ficial skin
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§Figure 6. 12@2r iJnaamrayyF¥ act ure stabilizatiion using ex
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Fi gum@e Féebruary
Extensive necrosis of skin and subcut s in the ar

Progression of the skin necrosis |inejdemarcatior

Fi gumPe Fe&bruary i
Extensive necrosis of skin and subcutis in the ar

Progression of the skin necrosis Iine%demarcation
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§Figure 9. 9 February.

Extensive necrosis of skin and subcutis in the are

Progression of the skin necrosis |ine demarcation

~

§Figure 10. 19 February

ﬁperformed necrectomy, vitalization of ‘subcutis, af

ﬁtherapy
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%Figure 11. 19 February
iperformed necrectomy, vitalization of %subcutis, ap|

ﬁther apy

§Figure 12. 19 February
iperformed necrectomy, vitalization of %subcutis, apry
therapy :

LaadeSh m t 3Id

I+
o
=

G0 ®2 ISV OO AVE HzonaPSsmLE ormi ng Soon



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/ijst
https://openaccesspub.org/journal/ijst/copyright-license

D
OPEN QY ACCESS (jpenaccess Pub

Freely Available Online

§Figure 13. 19 February

%application of negative pressure wound?therapy Vi v

iapplication of polyurethane f oam, foil,% central po

A R i

§Figure 14. 19 February

%application of negative pressure wound?therapy Vi v

iapplication of polyurethane f oam, foil,% centr al p o
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Figure 15. 19 February
application of negative pressure wound| therapy Viyv
application of polyurethane foam, foil,, central po

Figure 16. 19 February

application of negative pressure Wound§ therapy Viv
application of polyurethane foam, foili, centr al po

G0 @2 1IS YV OO aVE KEzor i PSsRLEormi ng Soon +2M LaadaSv m t 3 d



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/ijst
https://openaccesspub.org/journal/ijst/copyright-license

OPEN aACCESS

Freely Available Online

-
(j,penaccessPub

wound dressing Shamyisng

every

5

[a——

Figur4 MNM&trafht er one removing the vacuurﬁ therapy

demonstration of subcutaneous granulation

Figur4 MN&8tacfht er one removing the vacuum therapy
demonstration of subcutaneous granul atii on
wound dressing ®hamgyisng every 5
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Figure 19-af4 eMaromle removing the vacuum therapy
demonstration of subcutaneous granul ation
wound dressing ®hamgyisng every 5

§Figure 20. 19 March

Defect of | imb already clean with grandlation reac
graft ]
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Figure 21. 19 March

Defect of I i mb already cl ean wi t h ﬁgranulation
der moepider mal graft |

§Figure 22. 19 March

§Defect of [ i mb already clean wi t h igranulation
§dermoepidermal graft ’
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Figure 23. application of dermoepidermal%graft wi t h

Figure 24. application of dermoepidermal%graft wi th
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Figure 25. application of

dermoepidermal% graft with

.

B

Figure 26. after removing the therapy
der moepi dermal graft successfully fixed
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Figure 27. after removing the therapy
der moepi dermal graft successfully fixe

o
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§Figure 28. 23 April

§Surgery conversion of osteosynthesis
ﬁRemovaI external fixator and i mplantation intramed:!
iGraduaI bone staaXl isegpt ember 2019
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Figure 29. 23 April

Surgery conversion of osteosynthesis
Removal external fixator and i mplantation intrame
Gr adual bone staaxl isegpt ember 2019

Figure 30. Gradual healing of -aumpudt defects over
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Figure 31. October 2019

skin cover completely healed

8 months from the injury to heal soft tissues
§Figure 32. October 2019
skin cover completely healed
8 months from the injury to heal soft tissues
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FigurXr 88.documentation of the whole treatment of tibia

External fixation was used throughout the treatment wunti
From 9. October 2015 to 2. February 2017

%Figure 33. anay.10. 2015 X

Figure 33. bnay.10.2015 X
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Figure 33. -rca)y 9.2.2016 X

Figure 33. 4d}@ay4.8.2016 X

Figure 33. €py2.2.2017 X
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Figure 34. After 2 weeks
§Progression of the skin necrosis line demarcatio

5. Af ter 2 weeks
i of t he skin necrosi s l i ne
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Figure 36. After 2 weeks

Progression of the skin necrosis |ine

Figure 37. After 2 weeks

Progression of the skin necrosis Iine
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