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Traumatologie dutiny brisni

Martin Flek

Klinika drazivé chirurgie TC FN Brno
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Mechanismus urazu

Poranéni tupa
Pfimy naraz - pfimé plsobeni energie na organy
- pritlaCeni organu proti patefi
Decelerace - poranéni zavésu

Autonehody, pady z vyska, sportovni urazy

Poranéni otevrena
Bodna, tupym predmetem,
- nizkoenergeticka

stfelna, stfepinova
- vysokoenergeticka (znecCisteni, kavitace)
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Deleni poranéeni bricha

Poranéni tupa - zaviena
Poranéni oteviena
- nepenetrujici - oteviené rany brisni stény
- penetrujici - pronikaji skrze parietalni peritoneum,
komunikace se zevnim prostfedim

Lokalizace:
Poranéni briSni stény
Poranéni nitrobfiSnich organu
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Prvni pomoc

« Znamky nitrobfiSniho poranéni - transport v leze s pokréenymi DKK, zvySena poloha
trupu
. Zajisténi PZK - 1-2L krystaloidu
« Nic per o0s, analgetizace
« Oteviené rany - sterilni kryti,
- tamponada krvaceni, manualni komprese

« Eviscerace organu DB - nereponujeme, kryjeme vihky mulem

Obr. C1 Obr.C2 Obr.C3
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Poraneni brisni steny

Tupa x oteviena poranéni - nepenertrujici X penetrujici
* Povrchni poranéni
« Hematomy bfiSni stény - Casto rectus abd., imitace perit. drazdeéni,
akcentace zatnutim b. svallt, UZ, CT - konzervativni postup
« Traumatické ruptury - traumaticka hernie

« Traumatické decollement - tangencialni nasili, riziko devitalizace kozniho krytu

« \ysSetfeni RTG, UZ, CT
* Revize rany LA x CA + DB, oSetfeni oteviené rany

Obr.D1
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Poranéni branice

« Hlavni dechovy sval, expiracni postaveni
« Thorakoabdominalni region, high energy trauma

* Predominantni postizeni levé branice 85%, herniace organu, inkarcerace Obr.E5
» Nepretrzity pohyb brani hojeni - chirurgicka terapie
« RTG, CT diagnostiky, Videothorakoskopie pfi nejasném nalezu Obr.E4

- Cerstva levostranna poranéni - laparotomie
* Inveterovana, pravostranna poranéni - thorakotomie
» Prosta sutura, Goretex zaplata
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Obr.E
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Poranéni organu dutiny briSni

10-15% vSech poranéni
Anamneéza, primary survey, paraklinické vysetreni
UZ, CT, RTG, laparotomie

Fazovana laparotomie
|. faze - Damage Control Surgery - zivot zachranujici zakroky
ll. Faze - intenzivni stabilizace obéhu na ARO, JIP - 36-48 hod
lll. faze - dokonceni rekonstrukéni faze zakroku

Cile DCS
Zastava krvaceni
Zastava kontaminace dutiny brisni

Obr.F0-2
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Poraneéni sleziny

Imunitni organ - obrana proti opouzdienym bakteriim, soucast retikuloendothelialniho
systéemu

NejCastéji poranény parenchymovy organ vedouci k hemoperitoneu

Bolestivost v L hypochondriu, Kehrlv frenikovy pfiznak ,

Dvoudoba ruptura - 10-15 den, 4 tydny

UZ, CT, obéhova stabilita

Kehr Sign

Obr.F1-2
rereecs s N F1-21
F1-1

Obr.F1-31,
F1-32,
F1-33
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Poraneéni sleziny

« 1lI-V - operacni revize

* |-lll - konzervativni postup

« Obéhova nestability - splenektomie

« Zachovné operace - hemostyptika, sitka,

* Angioembolizace

* OPSI - celozivotni riziko, vakcinace, ATB kryti

Obr.F1-4

Obr.F1-5

Obr.F1-7
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Poraneni jater

2. nejCastéji poranény parenchymovy organ - hemoperitoneum

2 laloky, 4 segmenty, porta hepatis

90% tupa poranéni pfi autonehodach, padech z vysky

Bolesti P hypochondria, Kehrlv pfiznak

Obéhova stabilita - UZ, CT, labo - ALT, JT, bilirubin, koagulace

Mortalita 10-50%, poranéni vena cava inf, jaternich zil- pfes 90%
PenetraCni poranéni, obéhova nestabilita, poranéni IV-VI - operacni revize
I-11I - konzervativni postup, observace, angioembolizace

- Obr.F2-3
Obr.F2-2

Obr.F2-1
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Poraneni jater

« Damage control surgery - zastava krvaceni, zabrana kontaminace ZIuci

* Perihepaticka tamponada, lokalni hemostyptika

* Pringleho manévr
« Angioembolizace

« Sutura, drenaz poranénych zlu€ovych cest,

« perihepaticka biliarni drenaz, rekonstrukce Roux en Y

Obr.F2-4

Obr.F2-5

Pringle maneuver

Hepatico-
jejunostomy

Efferent
loop

Jejuno-
jejunostomy

Afferent loop (Roux limb)

Obr.F2-6
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Poranéni pankreatu

 Mechanismus poranéni - komprese o volant, stlaceni pankreatu pasem proti pater,
zlomeniny obratlt L1-2

« Casto asymptomaticky pocCatek, po 24 hodinach rozvoj zn. pankreatitidy
* Rozhodujici pro oSetreni - identifikace Iéze pankreatického duktu
« UZ, CT s iv kontrastem, cilené 3 fazové CT, ERCP, MRCP

 Poraneni I-ll - bez |éze duktu - konzervativni péce
 Poraneéni lll-V - s |ézi duktu indikovani k operacni revizi
» Revize omentalni burzy, Kocheruv manévr

* Peripankreaticka drenaz, resekCne-rekonstrukcCni vykon
- Stentaz, drenaz

Inferior
vena cava

Abdominal aorta




Poranéni zaludku

« Dominuji poranéni bodna, strelni

« Tupa poranéni - minoritni - silna svalova vrstva a vysoka mobilita

« Kompletni ruptura - chemicka peritonitida - klinika

« Chirurgicka revize - excize defektu, pfima sutura, plombaz omentem
* Revize zadni stény - gastrokolické ligamentum

Lesser sac and its recesses

Gastrocollic part
of greater omentum

cut & reflected Posterior wall
stomach superiorly ~ of stomach

“y4  Hepatic
, recess

Caudate lobe Gastrosplenic

ligament (cut)

Splenic recess

Splenorenal
ligament

Epiploic
foramen

Lesser sac

Pancreas
Omental recess

Gastrocolic
ligament

Greater omentum

Obr.F4-1
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Poraneni duodena

» Lokalizace - D1, 4 - intraabdominalné, D2,3 - retroperitonealné

« Bolesti epigastria, vysoky ileus, pneumoperitoneum / pneumoretroperitoneum
« Grade | - konzervativni terapie

« Kocherlv manévr

* Grade II-V - operacni revize, pfima sutura, drenaz okoli,

- HPDE
Obr.

F5-1

Obr.F5-2
Obr.F5-3
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Poranéni tenkého streva

« Tupa poraneéni - seat belt injury, mnohocCetna perforacni
poranéni, hemoperitoneum

« Latentni rozvoj - chemicky neutralni, minim bakterialni naloz Obr F6-8
« DCS - zastav krvaceni, kontaminace Obr.F6-5
* Jednoducha poranéni - pfima sutura

« Teé&zka poranéni, devitalizace - resekce, anastomoza E-t-E
« Staplerova resekce

Obr.F6-1 Obr.F6-2



Poranéni tlustého streva

« Perforaéni poranéni, Tupé poranéni volnych ¢asti a pfechod
Sterkoralni peritonitida, sepse

« RTG, CT - pneumoperitoneum, volna tekutiny, plyn ve stfeve stfeva
« Poranéni grade I-Il - pfima sutura

« Poraneéni inveterovana, grade lll- V - DCS - resekce, anastomoza, slepy uzaver,
rekonstrukce v || dobé nebo konstrukce stomie

* Pravostranna hemikolektomie, Hartmannova operace

Portion of colon Small intestine

to be removed attached to
remaining colon

- AC

RiTradielogy.com

Obr.F7-1 Obr.7-



Poraneéni anorecta - rectum

» PenetraCni poranéni, vysokoenergetické poranéni panve
« Enteroragie - vySetreni p.r., ano/rektoskopie,

* VysSetreni p.r., rectoskopie, CT panve, endosonografie,

» Intraperitonealni poraneni - oSetreni jako tlusté strevo

» Extraperitonealni poranéni - sutura, hojeni per secundam, kolostomie

» Rekonstrukce analnich sfinkteru, perinea, drenaz mékkych tkani panve

Obr.F8-5

Obr.F8-1, F8-3
Obr.F8-4

Obr.F8-8
Obr.F8-6, F8-7
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Poraneéni strevnich zavéesu

* mesenterium, mesotransversum,

* Penetraéni poranéni, tupé deceleracni x kompresni poranéni
« Akutni krvaceni z ruptury

* Ischemizace prilehlého stfeva

« FAST UZ, CT s IV kontrastem, CT angiografie

« Podvaz, shunt, cévni interpzitum, cévni steh

« Klinovita resekce

Obr.F9-1

Obr.F9-3
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Brisni kompartment syndrom

Setrvalé zvySeni nitrobfiSniho tlaku > 20mmHg, snizeni nitrobfiSniho perfuzniho tlaku,

nové znamky organového selhavani, fyziologicky tlak 0-5mmHg,

Distenze brisSni stény

Nepfimé mereni nitrobfiSniho tlaku - pres moCovy méchyr
Dekompresni laparostomie

Kryti laparostomatu - COM, VAC,

Uzavér mezi 7-10. dnem

1. Total body fluid third
spacing/edema

1. Vena cava
" compression

. Elevated intra-abdominal

Fluid resuscitation for pressure due to bowel edema

critical illness

Urine
level

Urazova etiologie - nitrobfisni, retroperitonealni poranéni, fr. Panve

Obr.F10-3
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Take home message

« Poranéni nitrobfiSnich organu je soucasti sdruzenych poranéni a polytraumat

« Jejich pfitomnost poranéného Casto pfimo ohrozuje na zivoté exsanguinaci, multiorganovym selhanim
pfi komplikacich poranéni

- Casto maskovany jinymi porané&nimi, vyZzaduiji rychlou diagnostiku

» Nestabilni pacienti vyzaduji fazované oSetreni
« Akutné - damage control surgery - zachrana Zivota

- zastava krvaceni a kontaminace dutiny bfiSni, resuscitacni péce
* Odlozené definitivni rekonstrukéni vykony

* Penetracni poranéni vzdy revidujeme, tupa poranéni dle CT nalezu a obéhové stability.
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Obrazova priloha

Obr. C1 - transportni poloha PP pfi poranéni bficha
https://is.muni.cz/el/1411/podzim2018/BPPP011p/um/11 poraneni bricha.pdf

Obr. C2, C3 - oSetreni eviscerace klicek

https://lwww.pearsonhighered.com/assets/samplechapter/0/1/3/2/0132818116.pdf

Obr. D1 - tupé poranéni bfiSni steny bezpeCnostnim pasem, arch. KUCH FN Brno

Obr. D2 - penetracni stfepinové poranéni brisni stény od granatu, arch. KUCH FN Brno

Obr. D3 - schéma oSetfeni bodné rany stény bfisni,
https://www.semanticscholar.org/paper/The-management-of-penetrating-abdominal-trauma-

by-a-Karateke-%C3%96zdo%C4%9Fan/d577aecab8457138158481dbal20de7b359de9ec/fiqure/0

Obr. D4 - kombinace otevieného poranéni bfiSni stény s penetraci do dutiny bfiSni s prolapsem

stfevni kliCky, oteviené decollement briSni stény, arch. KUCH FN Brno
Obr. E1 - thorakoabdominalni region, https://aneskey.com/abdominal-trauma-14/
Obr. E2 - ruptura levostranné branice na CT, arch. KRNM FN Brno
Obr. E3 - ruptura levostranné branice, herniacetransverza a tuku, arch. KRNM FN Brno

Obr. E4 - peroperacné ruptura branice,
https://www.oatext.com/a-review-on-Traumatic-diaphragmatic-ruptur.php

Obr. E5 - pooperacné sutura branice, arch. KUCH FN Brno

Obr. FO-1 - stfedni a pficna laparotomie, https://mypaces.yolasite.com/abdominal-scars.php

Obr. FO-2 - napolohovani pacienta na op. stole pfi akutni trauma revizi DB
https://doctorlib.info/travma/trauma/28.html

Obr. F1-1 - Kehrovofrenikovo znameni, https://healthjade.net/kehr-sign/
Obr. F1-2 , F1-21 - lacerace sleziny grade V, grade lll, arch. KRNM FN Brno
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https://is.muni.cz/el/1411/podzim2018/BPPP011p/um/11_poraneni_bricha.pdf
https://www.semanticscholar.org/paper/The-management-of-penetrating-abdominal-trauma-by-a-Karateke-%C3%96zdo%C4%9Fan/d577aecab8457138158481dba120de7b359de9ec/figure/0
https://www.semanticscholar.org/paper/The-management-of-penetrating-abdominal-trauma-by-a-Karateke-%C3%96zdo%C4%9Fan/d577aecab8457138158481dba120de7b359de9ec/figure/0
https://aneskey.com/abdominal-trauma-14/
https://doctorlib.info/travma/trauma/28.html
https://healthjade.net/kehr-sign/

Obrazova priloha

. Obr.
. Obr.

F1-31-33 - dvojdoba rupt. sleziny, arch. KRNM FN Brno

F1-4 - slezinné zavésy, https://medicoapps.org/spleen-4/

F1-5 - luxace sleziny do rany,
https://www.sciencedirect.com/science/article/pii/S1878788616300194

. Obr.
. Obr.
. Obr.
. Obr.
. Obr.
. Obr.
. Obr.
. Obr.

F1-6 - Surgicel na slezinég, arch. KUCH FN Brno

F1-7 - vstfebatelna sitka k oSetfeni sleziny, arch. KUCH FN Brno

F1-8, 1-81 - Angioembolizace sleziny, arch. KRNM FN Brno

F2-1 - jaterni segmenty, https://basicmedicalkey.com/surgical-anatomy-of-the-liver/

F2-2 - CT rpt. jater grade V, arch. KRNM FN Brno

F2-3 - lacerace jater, arch. KUCH FN Brno

F2-4 - Perihepaticka tamponada. https://www.semanticscholar.org/paper/Damage-Control-in-Abdominal-

Surgery/19007d74171439d6¢c62c40407e7bbb282c8422bc/figure/4

. Obr.

. Obr.
. Obr.

F2-41 - perihepaticka tamponada

https://twitter.com/Cirbosque/status/1265636054947835906/photo/1

F2-5 - Pringleho manévr, https://www.pinterest.co.uk/pin/682013937289448891/

F2-6 - Roux en Y biliodigestivnianastomoza https://www.researchgate.net/figure/A-sketch-depicting-a-Roux-en-Y-

hepaticojejunostomy figl 333933799

. Obr.

F3-1 - Transsekce krcku pankreatu grade IV
https://www.researchgate.net/figure/lnitial-abdominal-CT-24-h-post-injury-showing- transection-of-the-neck-

of-the-pancreas fig4d 281182924

. Obr.

F3-2 - Ruptura pankreatického vyvodu s extravazaci (pfedchozi CT)
https://www.researchgate.net/figure/Initial-ERCP-showing-contrast-extravasation-from-the-main-pancreatic-

duct-and-the-neck-of figl 281182924
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https://medicoapps.org/spleen-4/
https://www.sciencedirect.com/science/article/pii/S1878788616300194
https://basicmedicalkey.com/surgical-anatomy-of-the-liver/
https://www.semanticscholar.org/paper/Damage-Control-in-Abdominal-%20Surgery/19007d74171439d6c62c40407e7bbb282c8422bc/figure/4
https://www.semanticscholar.org/paper/Damage-Control-in-Abdominal-%20Surgery/19007d74171439d6c62c40407e7bbb282c8422bc/figure/4
https://www.pinterest.co.uk/pin/682013937289448891/
https://www.researchgate.net/figure/A-sketch-depicting-a-Roux-en-Y-%20%20hepaticojejunostomy_fig1_333933799
https://www.researchgate.net/figure/A-sketch-depicting-a-Roux-en-Y-%20%20hepaticojejunostomy_fig1_333933799
https://www.researchgate.net/figure/Initial-abdominal-CT-24-h-post-injury-showing-
https://www.researchgate.net/figure/Initial-ERCP-showing-contrast-extravasation-
https://www.researchgate.net/figure/Initial-ERCP-showing-contrast-extravasation-from-the-main-pancreatic-

Obrazova priloha

. Obr. F3-5 - Kocherliv manévr,

https://cz.pinterest.com/pin/65794844542204495/ distal-pancreas-after-transection_figd 305708702
. Obr. F4-1 - revize zadni stény Zaludku, SpringerLink atlas of trauma
. Obr. F5-1 - Pneumoretroperitoneum, unik kontrastni latky z lumina duodena
https://www.nigerianjsurg.com/article.asp?issn=11176806;year=2019;volume=25;issue=2;spage=213;epage=216;aulast=Mendoza%2DMoreno
. Obr. F5-2 - Rpt. zadni stény duodena, arch. KRNM FN Brno

Obr. F5-3 - Wippleho operacehttps://www.bcm.edu/healthcare/specialties/oncology/cancer-types/gastrointestinal-cancers/pancreatic-cancer/surgery-for-
pancreatic-cancer/whipple-procedure

Obr.
Obr.
Obr.
Obr.
Obr.
Obr.
Obr.
Obr.

Obr.

arch. KUCH FN Brno
arch. KUCH FN Brno

F6-1 - Seat-beltinjury,

F6-2 - perforace tenkého stieva,
F6-3 - kompletni ruptura tenkého stfeva, arch. KUCH FN Brno

F6-5 - konvolut klicek se zesilenou sténou v P jamé kycelni, arch. KRNM FN Brno

F6-6 - stfevni sutura, https://veterinarioalcorcon.files.wordpress.com/2013/01/e3.jpg

F6-8 - staplerova resekce, arch. KUCH FN Brno

F6-9 - ru¢ni enteroanastoméza arch. KUCH FN Brno

F7-1 - bublinky plynu ve sténé caeca, perforace
http://radiologyinthai.blogspot.com/2013/05/blunt-traumatic-colon-perforation.htmi

F7-2 - pravostranna hemikolektomiehttps://www.mayoclinic.org/tests-procedures/colectomy/multimedia/right-

hemicolectomy/img-20007591

Obr.

F7-3 - Hartmanova operace, https://en.wikipedia.org/wiki/Hartmann%27s_operation
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https://cz.pinterest.com/pin/65794844542204495/
https
https://www.nigerianjsurg.com/article.asp?issn=11176806;year=2019;volume=25;issue=2;spage=213;epage=216;aulast=Mendoza-Moreno
https://www.bcm.edu/healthcare/specialties/oncology/cancer-types/gastrointestinal-cancers/pancreatic-cancer/surgery-for-pancreatic-cancer/whipple-procedure
https://veterinarioalcorcon.files.wordpress.com/2013/01/e3.jpg
https://www.mayoclinic.org/tests-procedures/colectomy/multimedia/right-hemicolectomy/img-20007591
https://www.mayoclinic.org/tests-procedures/colectomy/multimedia/right-hemicolectomy/img-20007591
https://en.wikipedia.org/wiki/Hartmann's_operation

Obrazova priloha

. Obr.
. Obr.
. Obr.

F8-1 - perforace rekta, bublinky plynu, arch. KRNM FN Brno
F8-3 - perforace rekta - pfidruzené poranéni panve, arch. KRNM FN Brno
F8-4 - oSetfeni ruptury rekta,

https://abdominalkey.com/34-traumatic-injuries-of-the-colon-rectum-and-anus/

. Obr.

F8-5 - avulzeanu z perinea,
http://www.research-journal.net/en/Anal-avulsion-an- exceptional-mechanism.html

. Obr.

. Obr.
. Obr.
. Obr.
. Obr.
. Obr.
. Obr.
. Obr.

F8-6 - lacerace anu, sfinkteru, https://www.researchgate.net/figure/Perinealinjury fig2 50852031
F8-7 - oSetfeni perinea https://www.researchgate.net/figure/Perineal-injury fig2 50852031
F8-8 - stfechovita sfinkteroplastika, https://thoracickey.com/anus/

F9-1 - leak kl. v mesenteriu, arch. KRNM FN Brno
F9-2 - cévni shunt pfi vaskularnim traumatu, https://thoracickey.com/vascular-trauma-9
F9-3 - lacerace mesenteria, arch. KUCH FN Brno
F9-4 - lacerace mesenteria, resekce casti klicky, arch. KUCH FN Brno

F10-1 - abdominalni kompartment syndrom,

https://www.facebook.com/emonsurgeon/photos/a.180707075319731/896635430393555/?type=3&theater

. Obr.

F10-2 - nepfimé méreni IAP, pfes MM,
https://www.researchgate.net/publication/297625833 Intraabdominal pressure an integrative review

. Obr.

F10-3 - dekompresni laparostoma,
https://thoracickey.com/abdominal-compartment-syndrome-and-open-abdomen-for-trauma/

. Obr.

F10-4 - oSetieni laparostomatu VAC, https://thoracickey.com/vascular-trauma-9/
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https://abdominalkey.com/34-traumatic-injuries-of-the-colon-rectum-and-anus/
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