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Chronic limb-threatening ischemia (CLTI) is a clinical diagnosis with objectively con-
firmed atherosclerotic peripheral arterial disease, leading to varying degrees of ischemia
and presenting as ischemic rest pain and/or tissue loss, such as ulceration or gangrene.
Hemodynamic parameters usually associated with CLTI are an ankle-brachial index < 0.4,
absolute ankle perfusion pressure <50mmHg, toe pressure <30mmHg, or transcutaneous
oximetry < 30 mmHg. The following article will cover the topics of CLTI prognosis and
risk factor treatment as well as the approach to revascularisation procedures with peripro-
cedural or postprocedural treatment especially regarding antithrombotic regimens to
improve vessel patency.
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EPIDEMIOLOGY OF PERIPHERAL
ARTERIAL DISEASE
Chronic limb-threatening ischemia (CLTI)
is a manifestation of peripheral arterial dis-
ease (PAD), which is a consequence of the
pathological process of atherosclerosis. PAD
is defined by ankle-brachial index values
≤ 0.9. Based on these measurements, the
worldwide prevalence of PAD is estimated
at around 3–10%, in other words, in 2010,
there were approximately 200 million per-
sons globally having PAD with a ratio of
asymptomatic versus symptomatic patients
being 4 :1 (1). Epidemiological data on CLTI
prevalence is unreliable and limited but
possibly about 21% of patients with inter-
mittent claudication progress to CLTI in
5-year period (2). CLTI as the most serious
clinical form of PAD increases patient risk
of lower extremity tissue loss or amputa-
tion as well as causes a very high risk of
cardiovascular adverse events. One-year
mortality in CLTI patients is estimated at
around 25%, mostly due to cardiovascular
events, comorbidities or advanced age (3).
Therefore, there are two aims of treat-
ment.

MEDICAL TREATMENT OF
PATIENTS WITH CHRONIC
LIMB-THREATENING ISCHEMIA 
The first aim of the treatment is to reduce
the risk of atherothrombotic events such
as myocardial infarction or cerebrovascu-
lar insult. This is done by controlling risk
factors following established guidelines (4).
Every CLTI patient should be treated with
antiplatelet medications, usually low dose
acetylsalicylic acid (ASA) with the possible
addition of low dose (2.5 mg twice a day)
rivaroxaban (RIVA) unless there are indi-
cations for anticoagulant treatment. Dysli-
pidemia should be addressed with potent
statins with or without ezetimibe or pro-
protein convertase subtilisin/kexin type 9
(PCSK-9) inhibitors to reach low-density
lipoprotein (LDL) cholesterol goal levels.

Arterial hypertension and diabetes melli-
tus must also be treated according to the
guidelines. It is of utmost importance that
the patient adopts lifestyle changes with
smoking cessation, a healthy diet and regu-
lar exercise if feasible (4).

IMAGING METHODS
The second aim of treatment in CLTI patients
is the improvement of perfusion to enable
the healing process and possibly avoid
amputation. A good morphological pre-
procedural diagnostic should be made to
enable decision making. This is usually
done with a duplex ultrasound, which also
provides hemodynamic information, CT
angiography or digital subtraction angiog-
raphy (DSA) during the therapeutic proce-
dure. An MRI is rarely utilised. After obtain-
ing the imaging information, a decision is
made on the revascularisation approach.
Since patients with CLTI are often of advan-
ced age, have multiple comorbidities, could
have had several previous procedures and
have multi-level disease, a shared decision
is taken on the best approach. The decision
making process usually involves an angio-
logist, an interventional radiologist and
a vascular surgeon. Revascularisation can
be done endovascularly, surgically or as
a hybrid procedure (1). A precise descrip-
tion of these methods is beyond the scope
of this article.

LABORATORY MEASUREMENTS
Before the procedure, the patient should be
adequately prepared to minimise the risk
of complications. Laboratory work-up must
include hemogram, myoglobin, electrolytes
and creatinine as well as hemostatic para-
meters. Thresholds may vary between dif-
ferent centres, but generally, hemoglobin
levels should be >90g/L in case of bleeding,
and platelet count should be >100×109/L for
primary hemostasis. Electrolyte imbal-
ances must be corrected and a reflection on
parenteral hydration should be done to
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prevent acute contrast-induced kidney injury
in patients with advanced kidney disease. 

With respect to hemostasis parameters
in patients on vitamin K antagonists, the
international normalised ratio (INR) value
should be < 1.5, although there are reports
that endovascular procedures can be done
safely with higher values. Since more
and more patients are taking direct oral
anticoagulants (DOAC), strict instructions
must be given on when to interrupt treat-
ment. Percutaneous endovascular proce-
dures carry an intermediate bleeding risk,
and the last dose of DOAC should be taken
at least 24 hours before the planned pro-
cedure. In case of kidney disease, this
time window can increase to 48 hours.
Vascular surgery operations carry a high
bleeding risk, usually at least 48 hours
should pass from the last dose of DOAC.
It is also important to keep in mind the
possible need for bridging anticoagulant
treatment with low-molecular-weight or
unfractionated heparin to avoid thrombotic
complications (5). 

PAIN TREATMENT
One important component of treatment in
CLTI patients is analgesia. It is well known
that ischemic pain can be very strong and
debilitating. Particularly for endovascular
procedures, which are predominately per-
formed under local anesthesia, patient
cooperation must be good. A supine posi-
tion during procedure can worsen perfu-
sion, increase the level of pain and cause
agitation, making the procedure difficult to
perform successfully and without compli-
cations. Because of the above-mentioned rea-
sons, sufficient analgetic treatment before
and during the procedure is necessary, if
needed, sedation can also be utilised. The
choice of analgesic medication is at the dis-
cretion of the treating physician but usual-
ly a combination of several drugs including
opioids is necessary (1).

ANTITHROMBOTIC TREATMENT
AFTER THE PROCEDURE – OUR
EXPERIENCES
Improving patency-rates following revas-
cularisation procedures is the ultimate
goal in treating CLTI patients. Dissection,
elastic recoil, and arterial thrombosis are
the mechanisms of restenosis or occlusion
after angioplasty; the last two occur during
or in the first few weeks after the procedure.
Later, neointimal hyperplasia becomes
a significant factor, typically peaking
around four to six months post-procedure.
This process is driven by the activation, pro-
liferation, and migration of vascular smooth
muscle cells to the intima, and the pro-
duction of an extracellular matrix. Patency-
rates differ depending on the vascular
region, type of procedure, implanted mate-
rials, and comorbidities. There is a lack
of quality data on the best antiplatelet/
antithrombotic treatment, which is impor-
tant to optimise procedural outcome. In
our clinical department, decisions about
antithrombotic treatment are made based
on different factors like the vascular region
being treated, the implantation of devices
or usage of drug-eluting techniques, the
indication for anticoagulation treatment,
known clopidogrel resistance and bleeding
risk.

In patients without anticoagulation,
low-dose (100 mg) ASA is given regardless
of procedure type. Clopidogrel (75 mg) is
added for one month in case of stent or stent-
graft implantation, the usage of drug-coat-
ed balloon or plain old balloon angioplasty
(POBA) of popliteal or tibial arteries. In case
of POBA of the superficial femoral artery
(SFA), low-dose RIVA is added to ASA. If
there is proven clopidogrel resistance, it can
be substituted with RIVA or ticagrelor.

If the patient has an indication for anti-
coagulation treatment, ASA is added only
in case of POBA in the iliofemoral region,
otherwise clopidogrel is added for one
month. If bleeding risk is considered to be
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high, usually only monotherapy with anti-
coagulant drug is continued. Bleeding risk
is evaluated based on several factors, such
as clinical impression, advanced age (above
75 years), prior large bleeding, anaemia,
thrombocytopenia, kidney or liver failure,
metastatic cancer or a history of cerebro-
vascular insult.

There are certain scenarios where opti-
mal treatment choice is individual and at
the discretion of the treating interven-
tionalist or a result of a team decision-mak-
ing process. Such scenarios are for example
combined »triple« treatment with dual
antiplatelet medication and an anticoag-
ulant, or treatment after catheter-direct-
ed thrombolysis or other percutaneous
thrombectomy intervention.

Data on patency-rates after surgical
(bypass) procedures is sparse so patients
usually receive antiplatelet or anticoagu-
lant treatment based on primary indication.
There is a possible benefit of dual antiplatelet
medication in case of synthetic infrapo-
pliteal bypass, whereas there is no strong
indication for DOAC or VKA to improve
bypass patency (6, 7).

FOLLOW-UP OF PATIENTS WITH
CHRONIC LIMB-THREATENING
ISCHEMIA 
In the follow-up process, CLTI patients
should be seen on a regular basis and
encouraged to take cardiovascular risk
reducing medications and introduce lifestyle
modifications. Patency after a revascular-
isation procedure should be checked with
clinical examination, Doppler pressure mea-
surements and possibly duplex ultrasound
to detect restenosis or reocclusion and
enable timely re-intervention if needed.

CONCLUSIONS
In summary, patients with CLTI represent
a heterogeneous group endangered by
a very high risk of fatal and non-fatal car-
diovascular events as well as risk of ampu-
tation. Therefore, treatment is complex,
also due to the lack of high-quality evidence
and should be individually tailored by
weighing the risks and benefits.
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