ks L —A.

POLTAVA STATE MEDICAL UNIVERSITY
Department of Surgery #2 (head — prof. Sheyko V.D.)




European
Heart Journal

ESC GUIDELINES

CLINICAL PRACTICE GUIDELINE DOCUMENT

[ TN il Furopean Society for Vascular Surgery (ESVS) 2024 Clinical
2017 ESC Guidelines on the Dlagnosrs and Practice Guidelines on the Management of Asymptomatic Lower Limb

Treatment of Peripheral Arterial Diseases, Peripheral Arterial Disease and Intermittent Claudication
in collaboration with the European Society
for Vascular Surgery (ESVS)

When a vascular territory is affected by atherosclerosis, not
only is the corresponding organ endangered, but also the total
risk of any CV event is increased.

» Risk factors include smoking, hypertension, dyslipidaemia
and diabetes.

Best medical therapy includes CV risk factor management,
including optimal pharmacological therapy as well as non-
pharmacological measures such as smoking cessation, healthy
diet, weight loss and regular physical exercise.




Plaque

Carotid Artery



- of all strokes, 10-25% follow .
thromboembolism from a 50-99% internall
carotid artery stenosis.

« The majority of recently symptomatic patients will gain

maximum benefit when carotid interventions are
performed within 14 days of symptom onset.

Clinical presentation

Transient ischaemic | A brief -:'rui'-..'u'lr- of NEUroIog dysfunction

attack (TIA) resulting from focal temporary carebra
ischaemia, which s not associated with evidence

of acute cerebral infarction

« Systolic noise on carofid artery.

. Symeﬁmoﬂc disease — clinical signs were observed during last 6
month.

+  Asympomatic disease —no clinical signs during last 6 month.




T IMAGING (US, CT, MRI)

« evaluation of stenosis (plague, thrombus, wall roughness
« asymptomatic stenosis (risk of stroke)

DUS assesses two main parameters:

« anatomy: diameter/patency, wall
thickness (stenosis, plague, thrombus,
stent);

« function speed and direction od blood
flow

Reveals subclinical arterial pathology (carotid
plague - risk of stroke)

Recommendations for imaging of extracranial carotid

Color-coded DUS - three parameters:

« better evaluation of stenosis;

« better evaluation of blood flow due to
color coding;

* more accurate vessels patency
evaluation in color mode




DIGITAL SUBTRACTION
ANGIOGRAPHY

DSA(digital subtraction angiography) :
* invasive
« comparation of images before and after
dye injection
» clear visualization of arteries, which can be
digitally “extracted” from original images

® Standard of visualization for:

« carotid and cerebral arteries

« mapping of cerebral blood flow
* below-the-knee arterial disease
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« CT, CTA - small fime for investigation; non-invasive

« gives ‘roadmap” for orientation and strategy
planning

* Localization, situation above/below stenosis, stenosis
severity.

« high definition imaging and 3-D reconstruction

 high grade chronic renal disease and iodine
allergy are contraindications

« exposure to radiation

MRI, MRA
Non-iodine dye (gadolinium)

« Vascular calcifications, potentially affecting revascularization
procedures, can be underestimated

Endovascular stents are not evaluable by MRI

« CTis useful for differentiation between ischemic and
hemorragic strokes

« MRI visualizes cerebral tissues ischemia
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Imaging of carotid artery disease
by Duplex ultrasound,
CTA andlor MRA
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Figure 4 Management of extracranial carotid artery disease. BMT = best medical therapy; CAS = carotid artery stenting; CEA = carotid endarter-
ectomy; CTA = computed tomaography angiography; MRA = magnetic resonance angiography; TIA = transient ischaemic attack.
“Wyith post-stenotic internal carotid artery narrowed to the point of near occlusion.

“See Table 4.

teral recurrent laryngeal nerve palsy, previous radical neck surgery or radiotherapy and recurrent stenosis after CEA




NECK

* Urgent help = hand tamponade,
* Narrow wound channel - Foley tube
* Mind airway patency.

Angle of mandible

Cricoid cartilage

* Shock can be caused by spinal frauma.

3 zones of neck injuries (Monson D.O. et al., 1969):
/one | — upper aperture — cartilago cricoidea;
/one 2 — cartilage thyroidea — os hyoideus
/one 3 — near skull base

Vascular injuries:
brachiocephalic trunc—reconstruction only;
subclavicular/axillar arteries — can be ligated;
external carotid artery- ligation,
common/internal carotid artery:

reconstruction — no neurological deficiency;
retrograde blood flow present;

ligation —signs of ischemic brain injury are
present

Larynx:
Tracheostomy; delayed reconstruction.
Esophagus:
Sutures, but proper drainage is much more
important
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BLOOD FLOW

Anastomoses between main arteries — central
obstruction can be tolerated.

* AV-shunts in submucosal layer — necrosis of mucosa,
while serous and muscle layers can be viable.

,,,,,,,

« Superior mesenteric artery bloodflow (SMA):
« Increases after meals (15-20%),
*  Maximal during first hour after meals

Insufficient patency

Mammary 3 results in ischemic pain -
artery h

~rtal vein

Celiac artery
800—1100 ml/min

Sup. mesenteric artery
500—1400 ml/min

inferior
mesenterig|
vein

EoLIBjUBSEW XIPEY

Aorta

Inf. mesenteric artery
50— ? ml/min



DEFINITIONS

« Acute, chronic and “acute during chronic”
iIschemia

« Stenosis or compression, thrombosis or embolism.

« Chronic mesenteric arfery disease includes
stenosis or chronic occlusion of the coeliac frunk
or the mesenteric arteries, which lasts more than 3
monfth.

* Main sign — postprandial abdominal pain
« weight loss, food aversion,
« diarrhoea or constipation.

« Acute mesenteric ischaemia(AMI) — sudden
stoppage of bloodflow:
* Main sign severe abdominal pain with minimal findings
at examination,
« embolism — minutes, thrombosis — =1 hour;

* SMA occlusion (CT/IMA - seldom, low clinical
importance).

» Peritonitis after bowel necrosis ( 224 hours from pain
onset).
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AMI — patients >70 years old: AMI causes 10%
of acute obdomen and 31% of urgent
laparotomies.

« 70% patients with AMI have atherosclerosis.

Morbidity 7-13 per 100 000 (Sweden, Finland
data)

« Obstruction appears in the places of
physiological stenosis distally from first

arterial branches (aa. panreatoduodenales inf,
jejunalis (1-2), colica med.):
- some centimeters from AMA are
unaffected so proximal parts of ileum
and colon also stay viable.




Thrombus formed at site of

D\ atheroma (at origin of SMA) D |A N OS IS
N\ < ;

- Atheroma
Thrombus

— e

« Anamnesis:
« Atherosclerosis with multi/single site artery disease

werr M\ NN\ (coronary, cerebral, renaletc.)
e A, - Afrium fiblillation + acute abdominal pain are very
R\ Y suspicious for AMI.
colic artery ‘ « Symptoms of CMI: postprandial abdominal pain;

weight loss; food aversion; diarrhoea or constipation

Right
colic artery

lleocolic
artery

» Typical (approx. 80%) clinical triad:

severe abdominal pain with minimal findings at
examination

* bowel emptying (often both vomiting and diarrhoea)

« the presence of a source of embolus (AF, etc.) or
« presence of atherosclerosis of any localization

« Laboratory indicator is D-dimer (reference value <250
ng/mil):

. Ex’rremel}y hi}\gh values is thrombosis marker — not
specific for AMI.

 Normal values — AMI can be excluded (sensitivity 95%).
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poorly localized C e Iy proportion
abdominal pain” sl to exam”

CT with intfravenous enhancement is the best
visualization for AMI:

Native, arterial and venous phases with 1 mm slices;

+ Infarction signs — no contrast accumulation in the bowel
wall, gas in The v. porta or bowel wall.

Even patients With impaired renal function or increased

creatinine values should undergo CT if there is a suspicion of
acute SMA occlusion, accepting the risk of contrast induced renal

failure, TO IMprove diagnostic accuracy and chances
of survival due to better accuracy of diagnostic.

Presence of vascular pathology precedes the intestinal pathology
(occlusion is primary; gangrene'is secondary)

https://www.pinterest.com/pin/29906785010783373/

* Embolism:
« Middle or distal part of SMA,
« Oval shaped filing defect surrounded by contrast
* No calcification in the affected place.

e Thrombosis:

« clot (long and patchy defect) superimposed on a
Pheeog/;\IXAE:oloﬂed occlusive lesion at the origin of

* Duplex ultrasound (DUS) :

an operator-dependent
imaging modality

* may nof be possible to obtain
accurate assessments around
the clock.




GICAL APPROACHES |
INY]

» Revascularisation — deblocage of intestinal bloodflow.
» Open surgery — peritonitis.

« Optimal approach — vascular surgery centers with
operation room:
* Revascularisation(open or endovascular)
» Superior to ANY bowel surgery.
* bowel resection

»  Without revascularisation — enterostomy with further
programmed laparotomies.

» Afterrevascularisation— anastomosis — associated with less
mortality and milder small bowel syndrome.

« programmed laparotomy (48-72 hours):
« Assessment of small bowel viability
+ Can be made repeatedly

 Signs of bowel ischemia/necrosis:
« pafchy cyanosis,

reddish black discolouration,

decreased or absent peristalsis,

no palpable pulsation in the mesentery
Ischemic changes are more extensive on the mucosal side
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SURGICAL APPROACHES IN
AMI: REVASCULARISATION

« Openrevascularization of SMA after laparotomy on account of
peritonitis:

*  Exposition of SMA in the mesocolon down from pancreatic body.
* Loss of pulsation shows place of occlusion

+ Embolus —open and balloon assisted embolectomy.

*  Thrombosis —
+  SMA re-implantation into the infrarenal aorta;
+ thromboendarterectomy with patch angioplasty;

* bypass distal to the occlusive atheroscleroftic lesion with autovein or
synthetic prothesis

« Success must be proved with angiography, Doppler US or pulsation
resumption.

«  Endovascular revascularization

+ femoral (keep in mind possibility of sharp downward angle between the aorta
and the SMA) and brachial routes can be used;

+ refrograde approach through the exposed SMA if antegrade one fails.

+ Endovascular procedures:
+ aspiration embolectomy.
* local thrombolysis and aspiration
« anfegrade/retrograde recanalization and stenting after
aspiration/thrombolysis

+ Endovascularis BETTER than open due to lower resection rates and lower
mortality




ORT BOWEL SYNDROME

Bowel infarction/gangrene :

« In 50% of case any of three sections affected — jejunum,
ileum and ascend colon;

* In 30% of cases two from abovementioned are affected.

« Subtotal gangrene — consider palliative approach:

+ Extended gangrene dictates subtotal small bowel resection
combmled with ascending and half of fransverse colon
removal,

» Severe short bowel syndrome associated with high mortality
in old patients.

Operation is inexpedient because of ethical considerations

« Short bowel syndrome

« The length of small bowel that is sufficient to allow enteral
nutrition depends mainly on the ileocaecal valve:

50 cm suffices with
100 cm without the ileocaecal valve

» The length of remaining colon affects the quality of life in
these patients.

« Adaptation can take up to 1 year (small bowel will become
hypertrophic with enlarged villi and increased absorption
capacity)

« Parenteral nutrition temporary or constantly

« The outcome of intestinal transplantation is slowly improving.




ONIC MESENTERIC <
ISCHAEMIA

CMlis rare pathology — collateral bloodflow can compensate
stenosis of main frunk.

+ single mesenteric artery stenosis is symptomatic in 18% of cases,

. frypiclzol (cj:linic develops when two or more mesenteric arteries
involved.

Clinical signs:
« postprandial abdominal pain:
« arises in 20-30 min after meal; lasts 1-2 hours.
« food aversion and weight loss (severe cases).

Diagnosis is often delayed —

« patients undergo investigations for possible malignancy
or are classified as having functional abdominal
disorders.

Functional classes of CMI
« | stage - light postprandial abdominal pain,

* |l stage. — evident postprandial abdominal pain, signs
are present without food intake;

. }II stage — constant abdominal pain, significant weight
OSS.

© www.medindia fiee - o
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DIAGNOSIS

« Auscultation — epigastric bruit.

« Angiography - the gold standard for the diagnosis of mesenteric

occlusive disease.
« Diagnostic and treatment procedure

+ measurement of mean arterial pressure gradient across the lesion
* invasive treatment with potential complications

« Computed tomography angiography sensitivity - 96%, specificity - 94%;
« the imaging method of choice in CMI
* helps to exclude other causes of chronic abdominal pain,
« evaluation of the collateral circulation,
* helps to plan proper endovascular intervention.

« Median arcuate ligament syndrome (MALS): often

asymptomatic (symptoms can be seen in young
patients).

« Functional evaluation of mesenteric circulation
» objectively characterizes CMI severity

« cumulative gastrointestinal bloodflow (in portal
velp) bTe diminished after a test meal in healthy
patients.




CMI TREATMENT

« Medical freatment has no use in patients with CMI:

+ associated with clinical deterioration, bowel infarction, and risk of
sepsis from catheter related complications.

. E?\qusculoriso’rion is indicated in patients who develop symptoms of

« relief of symptoms

* improving quality of life

* restoration of normal weight

* improving survival by prevention of bowel infarction.

o » Endovascular revascularisation :
« SMA is the main primary target,

« CA orIMA revascularization can be performed when the SMA is
chronically occluded and not suitable for recanalization.

« Open surgery - bypass placement:
« unfavorable mesenteric lesions,

« failed percutaneous intervention,
« recurrent in-stent stenosis/occlusion.

« In patients after revascularization for CMI, antiplatelet therapy is
recommended (I;A)

« |In patients after endovascular revascularization for CMI, dual
antiplatelet therapy might be considered for 3-12 months (lib;C)
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Acute mesenteric ischemia: updated
guidelines of the World Society of Emergency

« Severe abdominal pain out of proportion to physical examination fndings should be assumed to be
AMI until disproven. (Strong recommendation based on low-quality evidence 1C)

« Clinical scenario and risk factors diferentiate AMI as mesenteric arterial emboli, mesenteric arterial thrombosis,
NOMI, or mesenteric venous thrombosis. (Weak recommendation based on low-quality evidence 1C)

» Plain X-ray is not recommended in evaluating patients for intestinal ischemia. (Strong recommendation based on
moderate-quality evidence 1B)

« Tere are no laboratory parameters that are sufciently accurate to conclusively identify the presence or absence of
ischemic or necrotic bowel, although elevated I-lactate, leukocytosis, and D-dimer may assist. (Weak
recommendation based on moderatequality evidence 2B)

« Computed tomography angiography (CTA) should be performed without delay in any patient with
suspicion for AMI. (Strong recommendation based on high-quality evidence 1A

+ Non-occlusive mesenteric ischemia (NOMI) should be suspected in critically ill patients with abdominal pain or
distension requiring vasopressor support and evidence of multiorgan dysfunction. (Weak recommendation based
on low-quality evidence 2C)

« When the diagnosis of AMI is made, fluid resuscitation should commence immediately to enhance
visceral perfusion. Electrolyte abnormalities should be corrected, and nasogastric decompression
initiated. (Stfrong recommendation based on moderate-quality evidence 1B)

» Broad-spectrum antibiotics should be immediately administered. (Strong recommendation based
on moderate-quality evidence 1C)

* Prompt laparoscopy/laparotomy should be done for patients with an overt peritonitis. (Strong
recommendation based on low-quality evidence 1C)
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guidelines of the World Society of Emergency
Surgery

Endovascular revascularization procedures are the primary option in cases of arterial occlusion
when sufficient expertise is available. (Strong recommendation based on low-quality evidence 1C)

Damage control surgery (DCS) with temporary abdominal closure is an important adjunct for
patients who require intestinal resection allowing reassessment of bowel viability and in situations
of severe abdominal sepsis. (Strong recommendation based on low-quality evidence 1B)

Mesenteric venous thrombosis can often be successfully treated with a continuous infusion of
unfractionated heparin. (Stfrong recommendation based on moderate-quality evidence 1B)

When NOMI is suspected, the focus is to correct the underlying cause and improve mesenteric perfusion. Infarcted
bowel should be resected promptly. (Strong recommendation based on low-quality evidence 1C)

Postoperative intensive care of AMI patients is directed toward the improved intestinal perfusion
and the prevention of a multiple organ failure. (Strong recommendation based on low-quality
evidence 1C)

Treatment of AMI is optimal in a dedicated center using a focused care bundle and a
multidisciplinary team. (Strong recommendation based on low-quality evidence 1C)

Patients with short bowel syndrome following extensive bowel resection should have restoration of digestive
conftinuity in association with hormonal therapy to optimize absorptive function and achieve nutritional autonomy.
(Weak recommendation, low-quality evidence 1C)

In case of massive gut necrosis, a careful assessment of the patients underlying comorbidities and advanced
directives is advisable to find the optimal therapeutic strategy which could include palliation. (Weak
recommendation, low-quality evidence 1C)

Patients undergoing revascularization should have surveillance imaging and long-term

anticoagulatrion. (dfrong recommendatlion based on moderare-quality evidence 1b)







3. TvBnanbHbIA

LEAD

morbidity is about 2-3% of population
Intermittent claudication —0,4-14%
severe chronic limb ischaemia —

asymptomatic — up to 22%

In 5 years after IC onset: 20% will have
stfroke or myocardial infarction with
mortality 10-15%.

* Ma

In etiology:
Atherosclerosis about 90%;

Autoimmune/Inflammatory conditions
(systemic lupus erythematosus,

rheumatoid arthrifis)
Diabetes
Raynaud's disease




CLINICAL PRESENTATION

Intermittent claudication is pain affecting
the calf, that is induced by exercise and
relieved by rest (Fontaine or Rutherford

classifications).

Calf hair loss, dry skin;

Lower limb muscle atrophy;

Sensory loss, paresthesia;

Low/absent pulsation of lower limb arteries.

Symptoms such as
pain and numbness

Fontaine classification Rutherford classification
Stage Symptoms Grade Category | Symptoms
| Asymptomatic & 0 0 Asymptomatic
Mild claudication
lla Mon-disabling intermittent claudication
Moderate claudication

lb Disabling intermittent claudication Severe claudication

i Ischaemic rest pain Ischaemic rest pain

Minor tissue loss

v Ulceration or gangrene S

]
o e | | o | o [ —

Major tissue loss



ABI = SBP on the — /ﬁ‘
posterior and the THE ANKLE—BRACH'AL

anterior tibial (or dorsalis

pedis) arteries / SBP on | N D EX (AB |)

the brachial artery.

gssamiilille AB| is the first diagnostic test, which should

manual (not automated)

BP cuffs to measure ABI. be run OfTer CliniCOl eXOminOﬂOﬂ

+ ABlfor each legis
calculated by dividing the

highest ankle SPB by th N .
highest arm SPB, .-ﬁ-.t-n-..".-r'm::_d AR 3ordeline Normal ABI Abnormal ABI
Unwj Ardeline Tl S |h|gh|

e N |

0.90

romr ABI = 0.90: sensitivity - 75%, specificity — 86% for
LEAD diagnostic.

Diabetes and chronic kidney disease can affect ABI
values

« ABI 0,90-1,00 in symptomatic patients should be
supplemented by Doppler ultrasound

« ABI >1,40 - should be supplemented by Doppler
ultrasound (arterial stiffening due to

calcification).

« ABI<0,2 and >1,4 — a strong marker of total
death (2-to 3-fold increased risk if below 0,9

o . T « ABI> 1,4 —high risk of death

?nd CV
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TREADMILL TEST

Strandness protocol
« Speed of 3km/h and 10% slope —

o festis s’ropPed_when,’rhe patient is unable to walk further
because of pain, defining maximal walking distance

« post-exercise ankle SBP decrease >30 mmH? or a post-
exercise ABl decrease >20% are diagnostic for LEAD.

« functional assessment of moderate stenosis.
« proofs the ischemic origin of pain in lower extremities.
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IMAGING METHODS

e Ultrasound (85-90% sensitivity and >95% specificity to detect stenosis >50%).
« extensive information on arterial anatomy and hemodynamics
« BUT does not present as a roadmap the entire vasculature

 Digital subtraction angiography
« quides percutaneous peripheral interventional procedures
« identification of patent arteries for distal bypass

« often needed for below-the-knee arteries, especially in
patients with CLTI

« Computed tomography angiography (96% sensitivity and
98% specificity for stenosis >50%):

« visualization of calcifications, clips, stents, bypasses and
concomitant aneurysms
* Magnetic resonance angiography:

« ~95% sensitivity and specificity for diagnosing segmental
stenosis and occlusion

« fends to overestimate the degree of stenosis

« cannot visualize arterial calcifications, poor visualization of
metal stents
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NAGEMENT OF INTERMITTENT

CLAUDICATION
« Exercise therapy:

« improves symptoms, quality of life and increases maximal WD.

 Pharmacotherapy:
« antihypertensive drugs (verapamil)
« statins
« anti-platelet agents
» prostanoids (prostaglandins 12 and E1)

» cilostazol, naftidrofuryl, pentoxifylline, buflomedil, carnitine and propionyl-L-carnitine - effects on
WD, if any, are generally mild to moderate, data is limited.

« Revascularization — limited durability:
« stent/bypass thrombosis (in 1-5 years),
« may be associated with mortality and morbidity
+ bypass — higher length of hospital stay and complications, but sufficient results also last longer
+ Patients selection:
* no effect after 3 months of exercise therapy+statins;
« daily life activities are severely compromised.

A

On top of general prevention, stating are indicated to improve walking distance, *478

In patients with intermittent claudication:

» supervised exercise training is recommended® "

d exercise training is recommended when supervised exercise training is not feasible or available.

Whan daily life activities are is sew



MANAGSEMENT OF INTERMITTENSR
CLAUDICATION

Assessment of risk factors and medication
Contral of the risk factors (smoking, hypertension, dyshpidaemia, diabetes)
Antiplateler and lipid |lowering tharapy
Initiation of exarcise therapy, preferably supervised

Claudication impairs significantly daily

life after exercise therapy

Claudication does not impact daily lfe at
the bazeline or after exercise therapy

'

Patient’s general eandigen
allowws Irvasive treatrment

Patient’s general conditon does
not allow irvasive treatment

Exercise, prm'nnl:iun
and medical therapies

| Asgessment of lower limb arteries

Aortoiliac lesions

Femoro-popliceal lesions

Isolated crural besions

Aortoiliac
oo |esicns not

extending cutending
to CFA down to CFA

lsolated iliac

Occlusion of the
acrta dista
o the renal
arveries down
1o e level

Stenoticiocchusive
lesions <25cmi
without pricr
endovastular

procedures

=5%cm occlusion,
reccclusion

of 5FA

1

Toung
patient,
fit far apen
LUrgEry

High
surgical
risk

! 1

Endovascular

Cipen
SUrgEry

Rigk of Rizk af
operatian
elevated
o NO W

Operation not
elevated,
wein material ok

| |

Endovascular

SUrgery

Hybrid therapy
(in case of amsociated
Fh-popliteal stenosis

Open

Fost interventional exercise therapy and risk factor modification after ANY intervention




EMENT OF INTERMITT

CLAUDICATION

Inter-Society Consensus for the Management of Peripheral Arterial Disease (TASC Il, 2007)

Classification of aorto-iliac lesions and femoral popliteal lesions.

Type A lesions /\
* Unilateral or bilateral stenoses of ClA
- Unilateral or bilateral single short (3 cm) stenosis of EIA

endovascular interventions

Type B lesions:

* Short (3cm) stenosis of infrarenal aorta

* Unilateral ClA occlusion
* Single or multiple stenosis totaling 3—10 cm involving the /\
ElA not exlending into the CFA
* Unilateral EIA occlusion not involving the origins of
internal iliac or CFA / \\I

Type C lesions
- Bilateral CIA occlusions /\
+ Bilateral EIA stenoses 310 cm long not extending into

the CFA

Unilateral EIA stenasis extending into the CFA

* Unilateral EIA occlusion that involves the onigins of
internal iliac andfor CFA
Heavily calcified unilateral EIA occlusion with or without
involvernent of origing of internal iliac and/or CFA

Type D lesions

+ Infra-renal aoroiliac occlusion

« Diffuse diseasa involving the aorta and both iliac arteries
requiring treatment

- Diffuse multiple stenoses invalving the unilateral CIA,
ElA, and CFA

* Unilateral occlusions of both CIA and E1A

« Bilateral occlusions of EIA
- liac stenoses in patients with AAA requiring treatment

and not amenable to endograft placement or other
lesions requiring open aortic or iliac surgery /\ / \ /\

Fig. F1. TASC classification of aorto-iliac lesions. CIA — common iliac artery; EIA - external iliac artery; CFA —

commaon femaoral arterv: AAA — abhdominal aortic aneurvem

Type A lesions

= Single stenosis £10 cm in length

+ Single occlusion <5 em in length

endovascular interventions

Type B lesions:

+ Multiple lesions (stenoses or occlusions),each <5 cm

+ Single stenosis or occlusion 15 ¢m not involving the
infrageniculate popliteal artery

» Single or multiple lesions in the absence of continuous
tibial vessels to improve inflow for a distal bypass

« Heavily calcified occlusion 55 cm in length

= Single popliteal stenosis

mainly endovascular
interventions

Type C lesions

+ Multiple stenoses or occlusions totaling =15 cm with or
without heavy calcification

* Recurrent stenoses or occlusions that need treatment
after two endovascular interventions

mainly open vascular
reconstruction

Type D lesions
+ Chronic total occlusions of CFA or SFA (=20 cm,
involving the popliteal artery)
+ Chronic total occlusion of popliteal artery and proximal
trifurcation vessels
open vascular reconstruction

Fig. F2. TASC classification of femoral popliteal lesions. CEA — common femoral artery; SFA — superficial femoral
artery.




CHRONIC LIMB-THREATENING
ISCHAEMIA

Patterns with a threatened limb viability related to several factors

« ‘crifical’ implies that treatment is urgent to avoid limb loss,
while some patients can keep their legs for long periods of
time even in the absence of revascularization

« in 50-70% diabetes is predominant
risk of amputation often depends presence of infected wound

Component

Score

| Description

w (WWound)

0

Mo ulcer (ischaemic rest pain)

Small, shallow ulcer on distal leg or foot without gangrene

Deeper ulcer with exposed bone, joint or tendon £ gangrencus changes limited to toes

|
2
3

Extensive deep ulcer, full thickness heel ulcer + calcaneal involvement + extensive gangrene

I {Ischaemia)

ABI

Ankle pressure (mmHg)

Toe pressure or TcPO;

=0.80
0.60-0.79

> 100

70-100

=60
40-59

0.40-0.29

30-70

30-3%

<0.40

<50

<30

Mo symptomsisigns of infection

Local infection invelving enly skin and subcutaneous tissue

Local infection involving deeper than skin/subcutaneous tissue

Lad (=] — {1 (7% [ — [==]

Systemic inflammatory response syndrome

Estimate risk of amputation at 1 year for each combination

Ischaemia

WO

W~

- O

Ischaemia - 1

L M

Ischaemia - 2

L M

Ischaemia - 3

L
L =
na

W2

L
N -
-

L
~na
-
-

w-=

'83{3

-1

f1-2 | fi-

3

fi-O fi-1  f1-2 fa-=

f1-O

fl = foot infection: H = high-risk: L = low

risk: M = moderate risk: VL = very low




RGEMENT OF PATIENTS WITH CL

Pain contral, risk factor management. wound care. antbictics # needed, drainage of sepric foot if needied |

7 Aorto-iliac segment-
| Patient candidace |1r revascularizatioe’ | L e : hYbrid procedures (eg-
| proximal and distal

| Urgent imaging |

| Revascularizon feasible ]'—I_'l Fevascul arization not fieasible E STenhng SlmUH-O neOUS|Y)

Femoro-popliteal
] segment - strategy
LT T Bl depends onlesion

= complexity
L (endovascular or bypass)

Stenotic lesions, .

e Leng accluskans
hart ooclyzices

' {

[ Endevascular first | Bypass firm

Infra-popliteal segment
E short occlusions —

— [ = : endocvascular; long
Mainterance of : . OCC'USIOn - bypOSS.

WA S DU I 28100

l Successful revascularizacion | -

Mew procedures T mandatory Rﬂl‘“‘ﬂ“ R surpary o
open brypass .
Mamagemnern of risk factars if pessible EVT if psaible

| Imposskle

| Ampumation mandaary! |.._...: ......

]

Paiim coneral,
‘Wound care
Marapement of
risk Facnors

Flgure & Maagement of pacianis with chronic imb-threatening schaemia. EVT = endosasculer thirapy; 5BV = proal st v,
*in bedridden, demented andor frail patiencs. primany armpuration should be considersd.
“In the sbeence of contra-ndication for surgery and in the presence of adequate trget for anasomasis runodf.
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AMPUTATIONS

*  Minor amputation—up to the forefoot level.

* removes necrofic tissues with minor
conseguences on patient’s mobility

« revascularization is needed before
amputation to improve wound healing

*  Major amputation

« infragenicular level should be preferred exept
bedridden — femoral level

+ extensive necrosis or infectious gangrene

* non-ambulatory patients with severe
comorbidities which makes
revascularization impossible

« Secondary amputation — after revascularization:

« revascularization has failed,

* |limb contfinues to deteriorate because of
infection or necrosis despite proper
revascularization




e [i o]t o 1o ] (- Bed European Society for Vascular Surgery (ESVS) 2020 Clinical

Practice Guidelines on the Management of Acute Limb Ischaemia
Martin Bjorck "', Jonothan ). Earnshaw °, Stefan Acosta ”, Frederico Bastos Gongalves °, Frederic Cochennec °,
E.5. Debus “, Robert Hinchliffe *, Vincent Jongkind °, Mark J.W. Keelemay °, Gabor Menyhei , Alexei V. Svetlikov =,

Yamume Tshomba “, Jos C. Van Den Berg *

ESVS Guidelines Committee °, Gert J. de Borst, Nabil Chakfé, Stavros K. Kakkos, Igor Koncar, Jes 5. Lindholt, Riilkka Tulamo,
Melina Vega de Ceniga, Frank Vermassen

« Acute limb ischemia (ALl) is a rapid decrease in lower limb
blood flow due to acute occlusion of peripheral artery or =~
bypass graft, and jn ALI not only limbs but also life prognosis will
be poorunless quick and appropriate tfreatment is given.

* incidence - 1-1.5 per 10,000 individuals per year

| Blue toe syndrome
+ acute toe and fingers ischemia in case of proximal arteries embolism
+ toe/finger(s)/foot are cyanotis

Etiology: embolism and thrombosis:
« embolism (46%), atherosclerotic lesion (24%), thrombosis (20%)
+ the most common site of embolism is the femoral artery,
« thrombosis of stent/graft (10%)
« qortic dissection
« traumas including vessel compression

Lower limbs embolism — 78%
Upper limbs embolism-22%

+  Embolism develops without collateral
* Symptoms, 5Ps: circulation presents with sudden and
- pain, severe syrpp’rgms. .
. pulselessness, . Throm.b05|s arises from an underlying .
I chronic occlusive lesion often progressing
* palor, ) relatively gradually because of the
« paresthesiq, development of collateral circulation,
+ paralysis. which gives some time for tfreatment.




e SEVERITY W=
EVALUATION OF ALl

| TASC Il (visual changes) and Rutherford (clinical signs)
classifications:

Rutherford classification

Not immediately threatened
Il. Threatened

a. Marginally Salvageable if promptly treated | Minimal (toes) or none Inaudible | Audible

b. Immediately | Salvageable with immediate More than toes, associated | Mild, moderate Inaudible | Audible
revascularization rest pain

lll. Irreversible | Major tissue loss or permanent | Profound, anesthetic Profound, paralysis | Inaudible | Inaudible
nerve damage inevitable

In ALl patients irreversible changes occur:
* in nerves — after 4-6 hours,
* In muscles — after 6-8 hours,
e |In skin — aftfer 812 hours.

6 hours — critfical time
gap for effective
revascularization




DIAGNOSIS OF ALl

medical history,

visual examination,

palpation + Doppler examination
vascular ultrasonography
angiography

conftrast-enhanced CT

« severe renal dysfunction and/or allergy — simple CT for
aneurysms and arterial calcification detection

« whole-body examination for detection of affected area
and embolus origin

. Ankle blood pressure:

<50 mm Hg + any of 5Ps = AL
250 mm Hg = severity classification |, but NOT ALI.




TREATMENT OF AL

« urgent infravenous injection of unfractionated heparin (50-100 units/kg), analgesia
+ prevention of proximal and distal progression of secondary thrombosis in the site of occlusion.

« severity and treatment plan must be determined :
Revascularization - viable limb: IIb (neurological deficiency) - immediate revascularization)

- cathefer-directed thrombolysis (sistemic is not | and lla -
effective),

stent placement,
thromboembolectomy Acute limb ischemia

. |
Intravenous heparin injection |

bypass surgery

Amputation - irreversible tissues
changes . v _ . | ! . }

Classification I Classification 11a Classification IIb Classification 111

Limb salvageable Border type Immediate type Irreversible

v v -
Image test r
' - ,

Revascularization
Endovascular treatment, surgical treatment, and hybrid therapy

'

Intraoperative angiography

b

Additional treatment |

-

tation

L 4
Pharmacotherapy/perioperative management




CATHETER-DIRECTED
THROMBOLYSIS

Target lesions - femoral artery and arteries
distal to the femoro-popliteal arteries.

* requires more fime than surgery,
« | and lla patients are candidates,
« reperfusion syndrome rates are lower.

4Fr multinhole catheter is positioned in the thrombus,

240,000-480,000 units of urokinase are directly delivered within the
thrombus at once under fluoroscopic guidance

a catheter is placed and CDT is performed over several days
Actilyse®, Streptokinase, Urokinase




" OTHER ENDOVASCULAR
OPTIONS

» Percutaneous thrombembolectomy

* Minimal vessel diameter is more than 3 mm
* Mechanical,
« Laser-assisted,
« Rheolityc.

* Atherectomy

« Endovas

e
5
N R
i =y

25

ular atherectomy




e
= o~ Q@ SURGICAL
REVASCULARIZATION

;;;;

e i.' e > K Thromboembolectomy with a balloon catheter (Thomas
e A o I = Fogarty 1963) — standard for 60 years
p ,,c;_"v'&’,bgw-: R, 1 |+ Hybrid treatments :
- VA ’ « over-the-wire type Fogarty catheter - infraoperative
selective fluoroscopically assisted thromboembolectomy;
+ thromboembolectomy + subsequent balloon
dilatation/stent placement
* Bypass surgery/patch plastics of the anastomotic site :
« limb salvage if endovascular treatment fails/impossible.




| SPECIFIC COMPLICATIONS

Compartment syndrome:

» increased capillary permeability at the time of
N/ iIschemic reperfusion causes localized edema and
compartment increased intramuscular compartmental pressure:

Shin  compartment | ] )
« circulatory disturbance
« neuromuscular dysfunction

e irreversible nerve and muscle necrosis occurs if
pressure exceeds 30 mmHg

* 4 (four) muscular compartments in lower limb
» Risk of amputation even after successful
revascularization

« Treated with fasciotomy.

Myonephropathic metabolic syndrome
( NMS?

Prolonged ischemia causes muscle necrosis and K+ ion, myoglobin, creatfine kinase, lactic
acid, and superoxide accumulation.
Revascularization leads to perfusion of these substances through the body:
hyperkalemia, arrhythmia (heart failure);
pulmonary edema
metabolic acidosis
myoglobinuria (renal failure)
£4 K+ ion. myoglobin, + No established specific prevention and treatment methods of MNMS yet.
creatine kinase, lactic

acid, and superoxide ion + Forced diuresis and hemodialysis are used now.




Heparin - in early postoperation period.

Long-term period — depends on risk of
complications:

+ long-term VKA or OAC
« DAT + antiocoagulants

Patient does NOT

require anticoagulation

[ Revascularization j

¥

=g

l

" DAPT

. | Class llaC
TG

SAPT:

Class Ila C d
RN

Clopidagrel 75 mg'day ﬂ Aspirin 75=100 mg/day

POSTOPERATIVE
MANAGEMENT

Patient requires
anticoagulafion

[ Percutaneous intervention ]

l

DAT

O
Class lla | |
T AT N
DAT .-

[=] o

Class llb

-
']

O]
OAC
.+ Monotherapy*

[Class lIb B
p A v

l

Bleeding risk low® Bleeding risk high*

OAC
Maonatherapy

[=
Class lla

<" [Class IIb

m Crral Anticoagulation (VEA or NCACs)

Antithrombotic therapy in patients with LEAD requiring oral anticoagulation. ACS = acute coronary syndrome; CAD = coronary artery
disease; CLTI: chronic limb-threatening ischaemia; DAT = dual antithrombotic therapy, LEAD = lower extremity artery disease; NOACs = non-vita-

min K oral anticoagulants; OAC = oral anticoagulation; VKA = vitamin K antagonist.

*DAT may be considered in high ischaemic rick patients defined as prior stent thrombosis, acute limb ischaemia on OAC and concomi-
tant CAD (recent ACS, stenting of the last patent coronary artery, multiple coronary vessel disease in diabetic patients with incomplete

revascularization).

®Compared to the risk for stroke/CLTI due to stent/graft occlusion.

“Stands for as long as it is well tolerated.

W 4




OF LIMBS’

VESSELS

Streaming/massive bleeding, even if it has already stopped.
Increasing hematoma.
Distal pulselessness after proper resuscitation.

Hemostasis-resuscitation-reconstruction. |

Surgical revision is obligatory: “It's always better to open and
examine than just to wait and watch”.

Early artery reconstruction is the main issue:
Approach — vessel projection line;

Temporary bypass if reconstruction is impossible:
2-4 cm in each end of the vessel; thrombi evacuation; fixation.

Immobilization comes first; vessel plastic is second.
Veins - “Don’'t waster blood during veins plastic, ligate”.
L.Riddez

Don’t start reconstruction if the wound can
not be closed with vial tissues.

Giannou Ch. War surgery - 2020..



SECONDARY PROPHYLAXIS

IN PATIENTS WITH LEADS

« General CV prevention is of the utmost
Importance and management should be
multidisciplinar.

« Best medical therapy:
« antihypertensive drugs (BP <140/90 mmHQ);

 lipid-lowering drugs (LDL Cholesterol below 70
mg/dL) ;
« antithrombotic drugs (SART, DART+OAC);

« optimal glucose level control in diabetic
patients.

« Smoking cessation, healthy diet, weight loss
and regular physical exercise.







