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* Koncetinové vaskuldrni trauma high quality non-randomised studies, or a

pleta-anal sis of such studies

 Pooperacni management

e Détské vaskularni trauma
 Odborné ,mezery” v doporucenich
* Perspektiva pacienta

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



ESVS klasifikace arterialniho poraneni

Table 5. European Society for Vascular Surgery (ESVS)
grading system for arterial trauma and management.
ESVS Description Examples General
Grade management
1 Partial wall Intimal flap Observation +
injury Intramural antithrombotics
Normal external haematoma
wall contour
2 Complete wall Pseudoaneurysm Urgent repair
injury Arteriovenous
Abnormal fistula
external wall
contour
Contained
bleeding
3 Complete wall Blunt arterial Emergency
injury transection repair
Uncontained Penetrating
haemorrhage arterial injury
X Occlusion Traction injury =~ Emergency
Transection intervention if
acutely ischaemic
limb or end organ
is salvageable

Grade 1

Grad:

Figure 1. European Society for Vascular Surgery (ESVS) grading
system for arterial trauma: Grade 1, injury confined to the intima
or vessel wall with normal external wall contour; Grade 2, external
wall disruption with contained haemorrhage (e.g., pseudoaneur-
ysm); Grade 3, complete wall transection with free rupture; and
Grade X, vessel occlusion.

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024




Vaskularni trauma - epidemiologie

« 2-5% viech traumat (USA, UK, Némecko, Svédsko, Australie
registr)

e 2% >65let, 0.7% < 65 let
* 16% strelnych poranéni ma minimalné 1 cévni poranéni

* Distribuce cévniho poranéni : 26% HK — 25% bricho — 24%
hrudnik — 18% DK — 10% krk

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024

Table 4. Orthopaedic injuries associated with vascular
injuries.

Orthopaedic injury Vascular injury
Distal femur fracture Superficial femoral artery
Posterior knee dislocation Popliteal artery
Proximal tibia fracture Popliteal artery and trifurcation
Clavicle fracture Subclavian artery
Shoulder dislocation Axillary artery
Supracondylar humerus Brachial artery
fracture
Elbow dislocation Brachial artery
Cervical spine injury Carotid and or vertebral artery
Pelvic fracture Internal iliac artery branches




Zakladni principy vaskularni traumatologie

e Organizace, prostor a dostupnost — komplexni TC

Recommendation 1

Rapid access to a clinical team 24/7 competent in
haemorrhage control and delivery of both open and
endovascular surgery is recommended for the management
of patients with life or limb threatening vascular injuries.

Class Level References ToE
I DuBose et al. (2020),”"
Harfouche et al. (2022)*°

25% pac. vyzaduje EV intervenci !

* REBOA

Recommendation 8 Recommendation 3

Emergency access to an operating room with hybrid
capability is recommended for the operative treatment of the
trauma patient with a vascular injury.

Resuscitative endovascular balloon occlusion of the aorta
(REBOA) is not recommended as a routine approach for
temporary haemorrhage control in trauma patients with

. . Class Level References
exsanguinating torso haemorrhage. -

I I_ Consensus

Class Level References ToE
Jansen et al. (2023)",
Maiga et al. (2022)*"

5-13% cévnich komplikaci
- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024




Zakladni principy vaskularni traumatologie

Jak je zobrazovaci metoda volby ?
CTA u stabilniho pacienta

Interpozitum nebo bypass ?
Anatomicka rekonstrukce je metodou volby.

Recommendation 9

Recommendation 16

Haemodynamically unstable patients, deemed unsuitable for
computed tomography angiography, are recommended to be

Short interposition grafts are recommended in patients with
vascular trauma requiring reconstruction.

immediately transferred to the operating room for surgical

. . Class Level References ToE
intervention.
I Ray et al. (2019),"*"
Class Level References Karmy-Jones et al (2003),1%
I | | Consensus Aksoy et al. (2005),"*°
Yagubyan et al (20(.)4),127
e Kdy a jaky vaskularni ,,shunt” pouzit ? b LA SR,
- Vzdy pokud chirurg neni schopen rekonstrukce. e Zilanebo protéza?
- NGS, mocovy katetr, karoticky shunt, dren. Nejsou RCT

- Cévni rekonstrukce do 6 hodin. Obnoveni pritoku ASAP (proteza) — stabilizace — Zila

Recommendation 14 Recommendation 17

The use of temporary vascular shunts to rapidly restore blood
flow is recommended when timely primary definitive vascular
repair is not feasible due to patient physiology or injury pattern.

Synthetic interposition grafts may be considered for
emergency definitive vascular repair.

Class Level References ToE

IIb Hafez et al. (2001)," ™

Class Level References ToE

1 | Tung et al. (2021),""

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Vaskularni trauma krku - karotidy

e 20% vsech penetrujicich poranéni krku je spojeno s cévnim postizenim
* Klinické znamky: pulsujici hematom — krvaceni, dysfagie, hemateméza, hemoptyza, CMP
* Diagnostika: nestabilni pacient — klinika, stabilni - CTA

* Management

Recommendation 19 Recommendation 22

Reconstruction rather than ligation of the common or

Immediate open surgical exploration is recommended for internal carotid artery, when patient physiology allows and

patients with penetrating neck injury and active

. technically feasible, is recommended in patients with > 1 A H
haemorrhage from the wound or expanding haematoma. penetrating ESVS Grade 2 or 3 carotid artery injury. M O rta I Ita . I Iga cevsre ko n St ru kce
Class Level References ToE Class Level References ToE
- 169
1 Bell et al. (2007 ’157 I Plotkin et al. (2023), . o o
Tish ( . L)(ZOOS) 15 du Toit et al. (2009),'°” ACC:21% vs 12%
isherman et a 08), Reva et al. (2011),'6° o o
Sperry et al. (2013) Madsen et al. (2024)'"” ACl: 25% vs 7%
- Recommendation 21
Non-operative management with single antiplatelet therapy
‘ may be considered for patients with minor (ESVS Grade 1)
‘ —_— carotid artery injury due to penetrating trauma.
i Class Level References ToE
S IIb Weinberg et al. (2016),"%*
Grade 1 Ronaldi et al. (2021)'*”

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Vaskularni trauma krku - verterbralni tepny

Recommendation 23

* Management

Non-operative management with single antiplatelet therapy
may be considered for patients with an ESVS Grade 1
vertebral artery injury due to penetrating trauma.

_— Class Level References ToE
b Piper et al. (2021),"""
Asensio et al. (2020)*°°

Recommendation 24

Grade 1

Endovascular therapy should be considered as first line
treatment for symptomatic or progressing pseudoaneurysm
or arteriovenous fistula (ESVS Grade 2) in patients with
penetrating vertebral artery injury.

Class Level References ToE
Ila C Piper et al. (2021)"""
Asensio et al. (2020)'°°

Recommendation 25

Emergency endovascular management with embolisation if
feasible is recommended for patients with penetrating
extracranial vertebral artery injury and uncontrolled
haemorrhage (ESVS Grade 3).

Class Level References ToE
i Piper et al. (2021),"""
Asensio et al. (2020)"°"

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024
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Vaskularni trauma krku - jugularni zily

* Management

Recommendation 27

Ligation is recommended if repair of internal jugular vein
° V.j ugula ris interna — zachovat aspoﬁ 1 injury is not easily achievable, provided one internal jugular

. . ) v vein remains patent.
* v.jugularis extrana — ligace obou mozna

Class Level References

I | | Consensus

SVS
/I—

D

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Hrudni aorta (tupé poranéni hrudni aorty, BTAI)

 80% mortalita, postizen je aortalni isthmus v 90%
e Klinické znamky: ¢asto asymptomatické, symptomy do nékolika hodin (hemoragicky Sok — projevy disekce)
* Diagnostika: CTA

* Management

Recommendation 44

Grade 1

Non-operative management with blood pressure control and
follow up imaging is recommended in patients with ESVS
Grade 1 blunt thoracic aortic injury without concomitant

severe traumatic| brain injury. R s
Class Level References Tok Endovascular stent graft repair may be considered in patients
I Yadavalli et al. (2023),°°" with ESVS Grade 1 blunt thoracic aortic injury and
Jacob-Brassard et al. concomitant severe traumatic brain injury when blood
(2019),*" ) pressure control is not feasible.
Soong et al. (2019),”*”
Fox et al. (2015),%° Class Level References ToE
Demetriades et al. (2009),7°° : 761
Alarhayem et al (2(2021),)267 Hb Rabln'et al (2014)’268
Harris et al. (2016).2°° Arbabi et al. (2022)
DuBose et al. (2015),%"
Starnes et al. (2012)”7

Kontrolni CTA za 48-72 hodin

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024




Hrudni aorta (tupé poranéni hrudni aorty, BTAI)

* Management

Recommendation 46

Delayed (> 24 hour) endovascular stent graft repair should be
considered for patients with blunt thoracic aortic injury and
any external wall contour abnormality (ESVS Grade 2) if
there are no high risk injury features.*

Class Level References ToE

Grade 1

Yadavalli et al. (2024),”""
Jacob-Brassard et al.
l Table 10. High risk features for urgent treatment of blunt

IIa ‘

thoracic aortic injury.”””>*>%*%”

High risk features

Recommendation 47 Large mediastinal haematoma

Left haemothorax

Aortic coarctation

Large pseudoaneurysm

Systolic blood pressure < 90 mmHg
Traumatic brain injury

v

Urgent (< 24 hour) endovascular stent graft repair is
recommended for patients with blunt thoracic aortic injury
and any external contour abnormality (ESVS Grade 2) with
high risk aortic features.*

Class Level References ToE

I DuBose et al. (2015),”°"
Yadavalli et al. (2024),””!
Jacob-Brassard et al.

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Hrudni aorta (tupé poranéni hrudni aorty, BTAI)

* Management

Recommendation 48
Immediate operative repair is recommended for patients with
blunt thoracic aortic injury with active extravasation (ESVS
Grade 3).
Class Level References ToE
: 77T
I Yadavalli et al. (2024),
Jacob-Brassard et al.
238 Grade 1
(2019),
Soong et al. (2019),°%°
Fox et al. (2015)*°
Recommendation 53
Delayed left subclavian artery revascularisation should be
considered for selected patients with blunt thoracic aortic
. injury requiring endovascular stent graft repair who develop
Recommendation 51 ischaemic symptoms with coverage of the left subclavian artery.
; : — cl Level Ref ToE
Routine left subclavian artery revascularisation is not ass eve cherences °
. . . . . . . . — > i i
indicated for patients with blunt thoracic aortic injury e Ség;ﬂﬁéﬂam et al
requiring endovascular stent graft repair with coverage of the Chen et al. (2019),””"
left subclavian artery. Sepehripour et al. (2011),"
Rizvi et al. (2009),”%°
Matsumura et al. (2010),%°*
Class Level References ToE van der Zoe et al, (2019),27®
- - Romagnoli et al. (2023),%”
IIIa Krltayakzrana et al. Kruger et dl. (2022),”°
(2022).7° McBride et al. (2015)°%°

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Abdominalni vaskularni trauma

* Vysoka mortalita, nejc¢astéji : AA — AMS - llické tepny — AR — VCI — VP - ilické zily
 Kombinace 25 —35% s poranénim jater a streva, 10 — 20% slezina, pankreas, urogenital
* Klinické znamky: hemoperitoneum — hemoragicky Sok - srde¢ni zastava

30% KP stabilni — dusledkem retroperitonealni tamponady
* Diagnostika: CTA

. . ,y s , , Left Lateral
* Management : intraperitonealni krvaceni Segment

Recommendation 61

Immediate surgical exploration and haemorrhage control are
recommended for patients in shock with ongoing bleeding
and suspicion of major abdominal vascular injury.

Clamped Aorta

Class Level References ToE

| Sorrentino et al. (2012)>**

e Evakuace hematomu l
* Peritonealni , packing” — hledani zdroje
e Krvaceni pokracuje — svorka na AA pod branici

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Abdominalni vaskularni trauma

 Management : retroperitonealni krvaceni

Recommendation 62

Surgical exploration of retroperitoneal haematomas during
trauma laparotomy is recommended in patients who are
haemodynamically unstable OR who have an unstable
retroperitoneal haematoma (expanding, pulsatile, or actively

bleeding).
Class Level References
I ~_ |Consensus

* Prava a leva medialni visceralni rotace

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Abdominalni vaskularni trauma - AA

* Neékolik studii potvrdilo efekt konzervativniho postupu u tupého poranéni AA u vsech s vyjimkou ESVS 3

V v /7

* Operacni lécba — v pripadé nalezu poranéni AA béhem laparotomie nebo u ESVS X (uzavér)

Recommendation 65 Recommendation 66
Open surgical repair is recommended as first line treatment
for patients with blunt or penetrating abdominal aortic Synthetlc graft material is recommended for aortic
injury with free haemorrhage and haemodynamic instability reconstruction in emergency situations with or without
(ESVS Grade 3). . . .
concomitant bowel injury.

Class Level References ToE
I Shalhub et al. (2014),°° Class Level References

Charlton-Ouw et al.

(2016)**" I Consensus

Recommendation 67

Endovascular stent graft repair should be considered for
haemodynamically stable patients and abdominal aortic
injury with external contour abnormality such as a
pseudoaneurysm (ESVS Grade 2).

Class Level References ToE

Ila Shalhub et al. (2014),”"
Dayama et al. (2017)**

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Abdominalni vaskularni trauma - ilické tepny, AMS, AR

Table 11. Abdominal arterial injuries: summary of general treatment approaches. Specific management should follow the

recommendations above, individualised to the patient, clinical environment, and available resources.

ESVS  Description Management
Grade Common and external Superior mesenteric artery Renal artery
iliac arteries
1 Partial wall injury, Antithrombotic or single  Antithrombotic or single Antithrombotic or single
normal external wall antiplatelet therapy + antiplatelet therapy + antiplatelet therapy +
contour surveillance surveillance surveillance
2 Complete wall injury, Consider stent graft Consider stent graft Consider stent graft
abnormal external wall
contour,
pseudoaneurysm
3 Complete wall injury, Open surgical repair, Open surgical repair, shunt or Stable haemodynamics:
uncontained shunt, or stent graft ligate, or stent graft consider operative repair
haemorrhage Unstable haemodynamics: renal
artery ligation
X Occlusion Open surgical repair Non-operative. Endovascular stent|| Non-operative unless single kidney

(interposition graft)
Temporarily shunt if
required

or stent graft repair if inadequate
collateralisation or salvageable
bowel ischaemia

or bilateral renal artery occlusions
and salvageable kidney. No

revascularisation of a devascularised
unilateral kidney

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024




Abdominalni vaskularni trauma - VCI

* VCl poranéni (ESVS 3) — 70% mortalita

Recommendation 80

Non-operative management with close observation and
follow up imaging should be considered in
haemodynamically stable patients with inferior vena cava
injury and a stable retroperitoneal haematoma (not
expanding and not actively bleeding).

Class

Level

References ToE

IIa

Pinto et al. (2023),°%°
Choi et al. (2023)°%”

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024

Drobné poranéni VCI — primarni sutura (zuzeni 30 % akceptovano)
Velky defekt (bez moznosti primarni sutury) VCI

a) zavedeni ,shuntu” a pokus o rekonstrukci pomoci GORE 20
AVF pro udrzeni vyssi pruchodnosti neni indikované

b) ligace VCI
SVS
/I—

D




Koncetinova vaskularni trauma - tepny

* Nejcastejsi misto cévniho poranéni, vysoka mira amputace a invalidizace

e Klinické znamky: krvaceni — absence pulzace — zndmky akutni ischemie (nemusi byt projev krvaceni !)
* Diagnostika: klinické vysetreni - CTA

« Management : 1l.revaskularizace do 6 hodin (idealné do 1 hodiny) — 2. skelet

Recommendation 85 Recommendation 86

Revascularisation as soon as possible, ideally within one .
e " , s The use of a temporary vascular shunt to rapidly restore
hour of admission, is recommended in patients with clinical

evidence of acute ischaemia due to extremity vascular blood flow in the extremity is recommended when timely
trauma. primary definitive vascular repair is not feasible due to
patient physiology or skeletal instability.

Class Level References ToE

I Alarhayem et al. (2019),'"” Class Level References ToE
Perkins et al. (2022),"%? T
Glass et al. (2009),*!! I Tung et al. (2021),
Perkins et al. (2015),*%® Borut et al. (2010):112
Ray et al. (2019),'** Subramanian et al.
Zaraca et al. (201 1)‘;22 (2008),°
Igﬁli;};;ait 22L0(2228’23)’4m Polcz et al. (2.021),117118
Lewis Jr et al. (2022),"" Laverty et al. (2022),
Magnotti et al. (2020)""° Feliciano et al. (2013)'"’

* Ligace AR/AU pfi patentnim palmarnim oblouku je MOZNE
 Ligace/embolizace infrapoplitealnich tepen pfi zachovani 1 bércové tepny je MOZNE

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Koncetinova vaskularni trauma - zily

* Jednoduché poranéni nebo isolované zilni poranéni je mozné rekonstruovat v pripadé Ze je pacient stabilni
bez jinych zivot ohrozujicich okolnosti — jinak je indikace k LIGACI

Recommendation 95

Repair of localised femoral or popliteal venous injury should
be considered over ligation in haemodynamically stable

patients.
Class Level References ToE
Ila O’Shea et al. (2022),""

Byerly et al. (2020),"”
Matsumoto et al. (2019),"%”
Manley et al. (2018),**
Perkins et al. (2015)*%®

SVS

/I—

D

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024



Limitace ESVS GL 2025

* Malo RCT, systematickych prehledt a studii s velkymi kohortami pacient
* Nelze aplikovat v zemich 3.svéta a zemich s nizkou ekonomickou silou
0 cévnich chirurgl — Zambia (20 mil.obyvatel), Rwanda (15 mil.), Ethiopia (110 mil)

 Limitované lze akceptovat v CR kde neni moznost hybridniho salu (standard moderniho TC !!!)

SVS

/I—

D

- Wahlgren CM et al., European Society for Vascular Surgery (ESVS) 2025 Clinical Practice Guidelines on the Management of Vascular Trauma, EJVES 2024
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Dekuji za pozornost




