Med. J. Cairo Univ., Vol. 87, No. 1, March: 231-237, 2019

www.medicaljournalofcairouniversity.net

Catheter Directed Thrombolysis in Management of Acute Thrombotic

Lower Limb Ischemia

MOHAMMED H. ABD EL-ATY, M.Sc.; AMR M. ABO RAHMA, M.D;
MOHAMMED A. EL-HENIEDY, M.D. and ADEL H. KAMHAWY, M.D.

The Department of Vascular Surgery, Faculty of Medicine, Tanta University

Abstract

Background: Acute limb ischemia is a limb threatening
condition that require wise decision making to achieve limb
salvage.

Aim of Study: To evaluate the safety, efficacy and outcome
of catheter directed thrombolysis (CDT) in management of
acute thrombotic lower limb ischemia.

Patients and Methods: 20 patients suffering from acute
limb ischemia (ALI) due to infrainguinal arterial thrombosis
were submitted to catheter directed thrombolysis under fluor-
oscopic guidance, treated by Actilyse “tissue plasminogen
activator” during the period from April 2017 to April 2018,
outcome was assessed by angiographic imaging “technical
success” and clinical improvement “clinical success”.

Results: Overall thrombolysis success and limb salvage
were achieved in 16 patients (80%), major amputation was
performed in 4 cases (20%), surgical interference “throm-
bectomy” was needed in 2 cases (10%), complementary
balloon angioplasty was done in 4 cases (20%). Regarding
complications, peri-sheath hematoma was observed in 5
patients (25%), one case developed compartment syndrome
(5%), epistaxis in 2 cases (10%) and hematuria in 3 cases
(15%), no mortality recorded during hospital stay or two
weeks follow-up.

Conclusion: Catheter directed intra-arterial thrombolysis
is a safe, effective management for thrombotic etiology of
ALL

Key Words: Acute limb ischemia — Catheter directed throm-
bolysis — Thrombolytic therapy — Thrombosis.

Introduction

SURGICAL intervention in the form of thrombec-
tomy/embolectomy, bypass or amputation has been
the traditional treatment option for ALI until the
1990s, when endovascular treatment by thrombo-
lytic agents gradually took place [1]. For patients
experiencing arterial embolism, surgical throm-
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boembolectomy is a simple procedure with high
success rate, but for patients with arterial throm-
bosis on top of PAD the results are different [2].
Disadvantages of surgical intervention in those
patients include endothelial injury, inability to
remove the thrombus from infra-popliteal arteries
and thrombosed collateral vessels, leaving the
underlying lesion responsible for thrombosis un-
treated and high risk of mortality when performing
major surgery in those critical patients with much
comorbidities [3].

Advantages of CDT over surgery include lower
mortality risk; it's done with local anesthesia, better
accessibility to smaller arteries, identifying the
underlying lesion, allow correction of this lesion
by endovascular means in the same session and
ultimately avoidance of major amputation [4].
Selection of treatment strategy depend on many
factors; the severity and etiology of ischemia,
duration of symptoms, location of the occlusion
and the general condition of the patient [5]. Ruther-
ford's classification is the most commonly used
grading system for severity of ALI [6]. Only patient
with Rutherford's category I (viable) and Ila (mar-
ginally threatened) are suitable for CDT [7]. ALI
of duration more than 2 weeks has shown less
response to CDT [8]. Other limitations include
presence of contraindication to thrombolytic agents
9.

Patients and Methods

The study included 20 patients admitted at
vascular surgery department, Tanta University
Hospital, in the period from April 2017 to April
2018.

Inclusion criteria: Patients included in the study
are those with thrombotic ALI on top of PAD, with
occlusion in (distal SFA, popliteal or infra-popliteal
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arteries) who were presented with category | and
Ila according to Rutherford's classification of ALI
“viable and marginally threatened” in which dura-
tion of ischemic event is 14 days or less. These
are highly selective inclusion criteriato gain max-
imal cost-benefit from the relatively expensive
CDT.

Exclusion criteria: Patients with embolic ALI,
those with Rutherford's category I1b and |11
“immediately threatened and irreversible ischemia’,
and patients having contraindications to thrombo-
Iytic agents.

All the recruited patients were subjected to
complete history taking and physical examination
including examination of both lower limb arterial
pulsations, motor and sensory examination, ankle
brachial pressure index (ABPI) measurement and
other signs of ALI. Duplex study and CT angiog-
raphy have been doneto all studied patients, both
have role in treatment selection, detection of level
and length of occlusion and differentiation between
thrombotic/embolic etiologies. The study was
approved by the ethical committee of the Faculty
of Medicinein Tanta University. A written informed
consent was taken from all patients after detailed
description of the procedure before enrollment in
the study.

Technical details:

The procedure was performed in the angio-
suite under local anesthesia. Under fluoroscopy,
ipsilateral ante-grade puncture of common femoral
artery is used for sheath placement. Initial angi-
ogram is performed, to visualize the morphology,
location and the extension of the lesion, the outflow
of the occluded artery, and the run-off vessels (Fig.
1). A 0.035 inch, hydrophilic coated guidewire
(Terumo Co., Japan), isinserted through the sheath
to cross the thrombus (Fig. 2), crossing of the
guidewire through the lesion (positive guidewire
traversal test) is a predictor of success of the
procedure. Then the guidewire is advanced to the
target runoff vessel which was visualized in the
initial angiogram. When the guidewire has crossed
the lesion, the thrombolytic catheter is placed (Fig.
3). A 5Fr Unifuse catheter (Angiodynamics Inc.,
USA) with side-holesis used, the infusion length
of the catheter is the length of the segment with
side-holes, this segment is placed within the throm-
bus. An occluding wire prevents kinking and pro-
vides the proper force to activate pressure response
outlets. The Unifuse catheter with the occluding
wire allow equal pressure distribution throughout
the catheter resulting in equal distribution of lytic

agent. Forceful diffusion of the thrombolytic ma-

terial diluted in saline by manual shots cause
thrombolysis by two mechani sms; mechanical

fragmentation of the thrombus, increasing the
exposed surface area of the thrombus, and pharma-

cological effect of the thrombolytic agent dissolving
the thrombus. The sheath is secured, then the patient
can be transferred and the lytic therapy is started.

The thrombolytic drug used was (Alteplase, Acti-
lyse, Boehringer Ingelheim, Germany), one via
contains 50mg, | ntrathrombus bolus (10mg) is
administered through the catheter, followed-by
low-dose continuous infusion (1.5mg every 1 hour),
each dose is diluted in 20-50ml saline. Systemic
intravenous anticoagul ation with unfractionated
heparin is started immediately, in sub-therapeutic
dose (6U/kg/h) to maintain the APTT to 1.25 to
1.5 of control. During the infusion, the patient is
closely monitored for development of complica-

tions, bleeding as hematoma around the sheath,
loss of sensory or motor functions and devel opment
of compartment syndrome. The patient is trans-
ferred again to the angio-suite every 10 hours or
depending on clinical assessment, fluoroscopic
imaging is done. Finally, after an angiographic
imaging demonstrating no signs of significant
residual occlusion (Fig. 4), heparin infusion can
be stopped and the sheath can be removed after
normalization of APTT within 2 to 3 hours.

Endpoints of the procedure:

The procedure was aborted if there was com-
plete dissolution of the thrombus with restoration
of flow, complete dissolution with persistent un-
derlying stenosis requiring balloon dilatation,
development of major complication, exceeding the
accepted dosage limits (40mg for Actilyse), or
progression to irreversible (category 111) ischemia

After the procedure patients were evaluated by
pain improvement, capillary refilling, motor and
sensory functions, pulse state, Doppler arterial
flow and ankle brachial pressure index (ABPI).
Technical successis defined as complete lysis of
the occluding thrombus with restoration of the
blood flow to the foot. Clinical successis defined
asrelief of the acute ischemic symptoms and avoid-
ance of major amputation.

Combination of two categories of antiplatel et
drugs were used, low dose aspirin (150mg/day)
with cilostazol (100mg/day in 2 divided doses).
Patients were asked to come once weekly for 1
month.
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(A) ®)

Fig. (1): Initial angiogram showing popliteal artery thrombosis (A) with patent infra-
popliteal distal runoff arteries (B).

A) (B)

Fig. (2): The guidewire crossing the thrombus in popliteal artery (A) and run distally
to the anterior tibial artery (B).

A) (B)

Fig. (3A.B): The upper and lower ends of the infusion length of the catheter.
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Fig. (4): Imaging of the arterial system show complete disso-
lution of the occluding thrombus and restoration of
the blood flow after 20 hours of Actilyse infusion.

Results

This study that was carried out on 20 patients
with acute thrombotic lower limb ischemia, all
treated with catheter directed thrombolysis. There
were 11 (55%) males and 9 (45%) females, age
varied between 44 years to 67 years with mean
age of 54 years. The most common associated
comorbidities were diabetes, hypertension and
smoking as their incidence were 60%, 40, and 40%
respectively. The majority of cases (16 cases)
presented with category Ila ALIL, (80%), while only
4 cases presented with category I ALI (20%). All
patients included in this study were complaining
of ALI of duration 14 or less, the duration ranged
from two to 14 days with mean duration of 7 days.
Fifteen patients were presented with popliteal
thrombosis detected in the pre-procedure duplex
study and CT angiography (85%), while three cases
presented with distal SFA thrombosis (15%) and
2 patients with infra-popliteal arteries occlusion.
In eighteen patients included in the study (90%),
there was at least one distal runoff artery detected
in the pre-procedure CT angiography, while in 2
cases only there was no detectable distal runoff
vessel (10%). All data are summarized in Table

(D).

As regard complications, among the twenty
cases included in the study, five cases developed
hematoma around the sheath (25%) but only one
of them was large hematoma, which made it man-
datory to abort the procedure. One case developed

compartment syndrome in which the procedure
was aborted and fasciotomy was done (5%),
epistaxis was observed in 2 cases (10%), and
hematuria in 3 cases (15%).

As regard response to thrombolysis, 15 cases
(75%) achieved technical and clinical success after
completing CDT. Among those 15 cases, five cases
(20%) needed complementary balloon angioplasty
to correct underlying stenosis. Two cases showed
residual thrombus after completing the procedure
with incomplete clinical improvement in which
surgical intervention was performed, one of the
two cases improved after thrombectomy only with-
out bypass, the other case did not improve after
femoral-popliteal bypass and below knee amputa-
tion (BKA) was done. The remaining 3 cases
showed no thrombus dissolution (absence of tech-
nical success) nor clinical improvement (absence
of clinical success), no trial of surgical intervention
in these 3 patients because two of them had no
detectable distal runoff vessels and the third patient
had severe chest infection with bad general condi-
tion so did not tolerate surgery, above knee ampu-
tation (AKA) was done to these 3 cases later.
Therefore, overall thrombolysis success in our
study was achieved in 16 cases (80%) which im-
proved clinically and major amputation was avoid-
ed. All results are summarized in Table (2).

Table (1): Demographic data, risk factors and criteria of
included patients.

Demographic data
Age 54 (44-67)
Gender (M:F) 11:9

Risk factors and co-morbidities:

Diabetes 12 (60%)
Controlled hypertension 8 (40%)
Heavy smoking 8 (40%)
Ischemic heart disease 5 (25%)
Previous stroke 3 (15%)
Compensated hepatic failure 2 (10%)
Atrial fibrillation (AF) 2 (10%)
Rutherford'’s classification:
Category Ila 16 (80%)
Category 1 4 (20%)
Duration of symptoms:
Duration in days 7 (2-14)
Runoff vessels:
Detectable 18 (90%)
Non detectable 2 (10%)
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Table (2): Outcome of the study.

Complications:

Peri-sheath hematoma 5 (25%)
Hematuria 3 (15%)
Epistaxis 2 (10%)
Compartmental syndrome 1 (5%)
Additional interventions required:
Balloon angioplasty 4 (20%)
Thrombectomy 2 (10%)
Bypass 1 (5%)
Fasciotomy 1 (5%)
BKA 1 (5%)
AKA 3 (15%)
Response to thrombolysis:
Overall success 16 (80%)
Failed thrombolysis 4 (20%)

Discussion

Threeclinical trials provided definitive evidence
that patients with acute limb ischemia had clinical
benefit from CDT, Rochester study [10], Surgery
versus Thrombolysis for Ischemic Lower Extremity
(STILE) tria [g], and the thrombolysis or peripheral
arterial surgery (TOPAYS) tria [11] . The consensus
from these studies was that CDT should be first-
line treatment for ALI under the following condi-
tions: Where symptoms of limb ischemia present
for 14 days or less, there are no absolute contrain-
dications for thrombolysis and patients with Ru-
therford's category | and llaischemia. In this study,
the etiology of ALI was exclusively thrombotic;
embolic cases of ALI were excluded, this exclusion
is consistent with some other studies including the
STILE tria [8] . In other studies including the
TOPAS trial [11], Nilssen et dl., [1] and Urbak et
al., [12], patients with both thrombotic and embolic
etiologies were subjected to CDT. This highly
selective study involved only patients with throm-
bosisin distal SFA, popliteal an infra-popliteal
arteries, those patients get the most benefit from
CDT. It has been found that results of conventional
surgery for the treatment of acute popliteal and
tibial arteries thrombosis remain poor. Thromboem-
bolectomy with the Fogarty catheter is currently
used to remove an occluding arterial thrombus
located iniliac, femoral arteries with relative good
results. However, when thrombus located in the
popliteal artery and the trifurcation, this procedure
may fail. This was explained by incomplete extrac-
tion of clot from popliteal and tibial arteries because
of the angulated origins of thetibial arteries. In
such cases, popliteal artery exposure is hecessary
which needs general anesthesia, putting the patient
at risk of major surgery. In cases of infragenicular
occlusive arterial disease, thromboembol ectomy
presents the potential dangers of perforation of
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tibial arteries with subsequent hemorrhage, pseu-
doaneurysm or arteriovenous fistulaformation [3]
Another reason for our selection of cases with
distal thrombosisis the higher risk of distal embol-
ization during iliofemoral thrombolysis, the risk
of distal embolization in endovascular procedures
of the superficial femoral artery (SFA) is around
10%1[13].

Asregard co-morbiditiesin this study, Diabetes
Méllitus (DM) was the most common risk factor
(60%0). In contrast, STILE investigators [8] and
Plate G et al., [14] found that heavy smoking isthe
most common risk factor for ALI. Thiscan be
explained by higher incidence of DM in Egypt
which is around 15.6% of all adults aged 20 to 79,
thisis caused by obesity, lack of physical activity,
dietary habits and Chronic Hepatitis C Infection
[15].

Theipsilateral ante-grade approach for femoral
artery was preferred in this study, advantages of
this approach are availability with lower cost and
the decrease in the access-to-lesion distance, which
in turn improves the mechanical advantage and
responsiveness of the tools used to perform the
intervention [16].

The thrombolytic agent used in this study was
(Alteplase, Actilyse, Boehringer Ingelheim, Ger-
many), it is a recombinant tissue plasminogen
activator, although it's high cost it was the drug of
choice over Streptokinase and Urokinase due to
its fibrin specificity and therefore higher efficacy
with less bleeding complication [17]. Various tech-
niques for thrombolytic agent delivery are recorded,
including intrathrombus bolusing or lacing, con-
tinuous infusion, graded infusion, stepwise infusion
and pulse spray technique. Intrathrombus high-
dose bolusing or lacing followed by low-dose
continuous infusion, the chosen technique in this
study, is easy applicable and highly effective strat-
egy [18] . In this study, 10mg bolus of Alteplase
was used followed by 1.5mg/hour continuousin-
fusion. In Sembaet a., a Society of Interventional
Radiologists (SIR) advisory panel recommended
amaximum dose for Actilyse of 2mg/h and a
maximum total infusion of 40mg [19].

Amputation free survival rate of 80% was
achieved with percutaneous catheter directed throm-
bolysis, STILE investigators [8], Nilssen et al., [1]
and Urbak et al., [12] had achieved amputation free
survival rate ranging between 69 to 90%. Ansel
GM et dl., [20] and Zehnder T. et dl., [21] combined
CDT with percutaneous mechanical thrombectomy;
they achieved an amputation free survival rate
reaching 92%.
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Bleeding complications occurred in 30% of
studied cases, al presented with minor bleeding
except one case; thisis considered high in compar-
ison to other trialsas Nilssen et dl., [1]. Urbak et
a., [12] and Ligerset a., [22], in which bleeding
complications ranged between 5 to 19%. This can
be explained by the higher dose of thrombolytic
drug used in comparison to other studies and lower
patients compliance. A high dose of rtPA accelerates
the thrombolysis and achieves the faster restoration
of blood flow. It is a potential advantage to patients
with acute ischemiawhere the timeinterval is
essential, but there is a higher rate of bleeding
complications. Therisk of bleeding must be as-
sessed against the risk of surgery or amputation
before the CDT for every patient [22] . However,
in this study, only one case (5%) developed major
bleeding in the form of non-controllable epistaxis,
hematuria and large hematoma around the sheath,
the procedure was aborted. All other bleeding
complications were managed conservatively with
neither aborting the procedure nor blood transfu-
sion. More restrictive inclusion criteria, close
monitoring and early detection of bleeding might
explain the low rate of life threatening hemorrhage.
Distal embolization was not recorded in this study
as acomplication of CDT; thisis most probably
due to selection of cases with distal occlusions
only. Distal embolization is reported as a compli-
cation of ilio-femoral thrombolysis. Until 2016,
catheter-directed thrombolysis with concomitant
use of embolic protection devices has not been
previously reported in lower extremity arteries;
Irani demonstrated the use of embolic protection
device in lower extremity catheter-directed throm-
bolysisin four patients with SFA thrombosis [13].

There was no mortality as adirect result of
thrombolysis in this study, there was no incidence
of intracranial hemorrhage, although they were
reported in other studies as Nilssen et al., [1] and
Urbak et al., [12] . This study may have been too
small to encounter this complication.

Four casesinvolved in the study needed major
amputation, three above knee and one below knee.
It was noticed that the four cases were having acute
ischemia of relatively longer duration (11 to 13
days) before CDT; also two of them had no detect-
able distal runoff vessel, Sandbaek G et al., [23].
Nilssen et a., [1] and Urbak et al., [12] had previ-
ously noticed that absence of distal runoff has a
bad impact on outcome.

Conclusion:

It has been concluded that thrombolysisis an
effective, less-invasive alternative treatment to

surgery in the management of the acutely ischemic
limb. However, this minimally invasive option
should be used for selected patients.
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