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As one year elapsed since COVID-19 outbreak, venous and arterial thromboses are increasingly reported
in different vascular territories. Once accessed by the virus, the endothelial cells, abundant in angiotensin
converting enzyme-2 (ACE-2) protein, will be activated by the inflammatory process leading to
coagulopathy and vascular lesions. Herein, we describe a case of extensive thrombosis of the infra-renal
inferior vena cava and iliac femoral vein in a man of 62 and a case of acute superficial femoral artery
thrombosis in a lady of 55. Both were COVID-19 confirmed cases with severe pneumonia, high D-Dimer
levels and risk factors for severe disease or death. Despite presentation 1-2 weeks after the onset of
thromboses, they were successfully managed by catheter directed thrombolysis (CDT) using tissue
plasminogen activator (tPA). Owing to the increased morbidity and mortality of vascular thrombosis,
there is a need to identify COVID-19 patients who need prophylaxis and prescribe them the right
prophylactic drug (s). The excellent outcome of CDT in these two patients, from Sulaymaniyah/Irag,
supports the use of this treatment modality as a valid, safe and effective option for acute arterial and
venous thromboses.
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Introduction:

Novel 2019 coronavirus (COVID-19) infection was
reported for the first time in December 2019.
Although this wviral infection usually causes a
respiratory disease, varying in severity from mild
symptoms to severe pneumonia, the insult of the
disease is widespread. Other body organs such as the
gastrointestinal tract, kidneys, heart, brain and others
can be affected. Thrombotic complications are
frequent and many cases of  venous
thromboembolisms have been described. Rare arterial
thromboembolisms have also been reported mainly in
the context of severe infection or in elderly patients.
COVID-19 gets an access to host cells via
angiotensin-converting enzyme 2 (ACE-2) protein.
ACE-2 protein is abundant in the lungs, but is also
expressed by endothelial cells. Activation of the
inflammatory pathway in the endothelial cells may
explain the increased coagulopathy and hence the
vascular lesions in COVID-19 patients [1-3].
Catheter-directed thrombolysis (CDT) was defined
and described for the first time by Okrent et al in a
case story from 1991[4]. It is a simple technique in
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which thrombolytic agents are directly delivered into
the area of venous or arterial thrombosis via the use
of guide wires, catheters, and delivery systems.
Although CDT has been chiefly practiced for acute
iliofemoral deep venous thrombosis (DVT) [5], it has
applications in the arterial system as well [6]. Herein,
we describe a case of extensive thrombosis of the
infra-renal inferior vena cava (IVC) and iliac femoral
vein in a man of 62 and a case of acute superficial
femoral artery (SFA) thrombosis in a lady of 55. Both
were COVID-19 confirmed cases and successfully
managed by catheter directed thrombolysis (CDT).
The two cases are discussed in view of the relevant
literature.

Case 1

A man of 62 was admitted to Slemani Cardiac
Hospital (SCH) on July 31, 2020 because of severe
painful swelling of the right lower limb of 7 days’
duration. Seven days earlier, he complained of sore
throat, body aches, myalgia and high fever. Suspicion
of COVID-19 pneumonia was confirmed by high
resolution CT (HRCT) scan of the chest which
showed bilateral multifocal interstitial ground glass
opacities (Fig 1 A-B). The patient was a known case
of hypertension for 7 years and used to smoke 2 packs
per a day for many years but wasn’t diabetic. He used
to take valsartan 160 mg tab g.d. for hypertension.
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Fig 1 A-B: HRCT scan of the chest of Case 1
showing bilateral ground glass opacities consistent
with covid-19 pneumonia.

On exam, the patient had a normal body built with a
body mass index (BMI) of 24.8 (Body weight of 71
kg and a height of 1.69 m). The right lower limb was
reddish, swollen and tender. Lab tests results were as
follows: Hb=15.8 gm/dl (N: 13.8-17.2 for men and
12.1-15.1 for women), GFR=76 ml/min/1.73m? (N:
>60), HbA1c=5.8% (N: <6.5%), WBC=11,000
cell/ml (N: 4,500-11,000), CRP=87 mg/L (N: <10),
serum ferritin=330.7 ug/L (N: 24-336 for men and 11-
307 for women), D-Dimer=766 ng/ml (N: 100-250).
Duplex ultrasonography showed acute thrombosis of
the infra-renal IVC and right iliac femoral vein down
to the popliteal vein but there was no evidence of
pulmonary embolism (PE) on HRCT scan of the
chest. Oxygen was given via a nasal catheter at a flow
rate of 2-3 L/minute. Moreover, aspirin 100 mg tab
g.d. and Enoxaparin 6,000 IU SC b.i.d. were given
since admission. However, there was neither clinical
nor ultrasonic improvement in the state of deep vein
thrombosis (DVT). Therefore, catheter directed
thrombolysis was elected and performed as below.

1. In prone position and under sterile condition, 6-F
radial sheath was inserted to the right popliteal vein
with ultra-sonographic guide.

2. Venography confirmed the diagnosis of extensive
DVT (Fig 2 A-C).

Fig2 A

Fig 2 A-C: Baseline venography showing
thrombosed femoral vein.

3. 01.8 Hi-torque command wire (Abbott Vascular)
was then inserted through the sheath and passed to the
level of the IVC.

4. Cragg-McNamara valved infusion catheter (ev3)
was then inserted over the guide wire and through the
sheath and positioned within the femoral vein (Fig 3
A-B).
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Fig 3 A-B: Perfusion catheter injection
venography showing thrombosed femoral vein.

5. 5,000 U unfractionated heparin (UFH) were then
injected followed by a continuous infusion of 25,000
IU UFH in the next 24 hours.

6. A bolus of 15 mg of tissue plasminogen activator
(tPA) were infused through the infusion catheter over
20 minutes followed by an infusion of 35 mg in 24
hours after which the femoral vein was well perfused
as confirmed by venography (Fig 4 A-B).

Fig 4: Venography 24 hours after bolus and
infusion of 50 mg tPA showing patent right
femoral vein (A) and thrombosed iliac veins (B).

7. The perfusion catheter was then advanced through
the IVC to the level of the renal veins. 20 mg tPA
were infused over 30 minutes followed by infusion of
30 mg tPA and 25,000 1IU UFH in 24 hours after
which venography showed full clot disappearance
(Fig 5 A-B).

i FigSB

Fig 5: Venography 48 hours after bolus injection
and infusion of 100 mg tPA showing patent right
superficial and common femoral veins (A) and
right iliac vein and IVC (B).
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Case 2

A 55-years old lady was admitted to SCH on August
16, 2020 with severe pain in her right lower limb of
14 days’ duration. The story began 14 days earlier
when the patient developed a tingling sensation in the
throat associated with high fever, body aches and
abdominal pain. COVID-19 pneumonia was
confirmed by HRCT of the chest which showed
bilateral multifocal interstitial ground glass opacities
(Fig 6 A-B). Although she was known to be insulin-
dependent diabetic since 30 years ago, she never
complained of lower limb ischemic pain before. She
never smoked and wasn’t hypertensive. While at
home, the patient received azithromycin 500 mg tab
g.d. for 6 days, Vit D3 5,000 IU g.d., Vit C 500 mg
tab b.i.d., aspirin 100 mg tab g.d., paracetamol 1,000
mg t.i.d. and oral hypoglycemic drugs.

A
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Fig 6 A-B: HRCT scan of the chest of Case 2
showing bilateral ground glass opacities consistent

with covid-19 pneumonia.

On physical exam, the right lower limb was tender
with absent popliteal and pedal pulses but fortunately
was still viable. The patient was obese with a BMI of
30.9 (Body weight=85 kg; height=1.66 m). Lab tests
results were as follows: HbAlc =9.8%, Hb=12.0
gm/dl, WBC=7,300 cell/ml, GFR=64 ml/min/1.73m?,
CRP= 22 mg/L, serum ferritin=197.6 ug/L and D-
Dimer=1,056 ng/ml (For the normal values, please
see Case 1). Duplex ultrasonography revealed acute
thrombosis of the right SFA but no evidence of DVT.
After admission, the oral hypoglycemic drugs were
replaced by soluble insulin in a dose of 20 IU IV t.i.d.
and empagliflozin 25 mg tab qg.d. Moreover, she
received ceftriaxone 1,000 mg IV infusion b.i.d. for 5
days and enoxaparin 6,000 1U SC b.i.d. for 3 days.
Oxygen was also given via a nasal catheter at a flow
rate of 2-3 L/minute. Despite the discouraging
opinion of a wvascular surgeon who denied
embolectomy due to the “late presentation and
questioned limb viability”, we thought that the limb
was still viable and thus deserved some sort of
revascularization. Over approximately 48 hours, the
patient  received  percutaneous  transluminal
angioplasty (PTA) + catheter directed thrombolysis
ended in complete clearance of the thrombus. These
interventions are described below:

1. In supine position and under sterile condition,
diagnostic angiography was performed revealing
total occlusion of the right SFA (Fig 7 A).

2. PTA was then done using an Evercross balloon
(3.0*60 mm) with one minute-14 atm ballooning
pressure but failed to regain arterial patency (Fig 7 B
and C).

Fig 7: Baseline angiography showing a thrombus
in the right SFA (A), PTA of right SFA (B) and
incomplete recanalization of right SFA following
PTA (C).

3. Catheter directed anti-coagulation:

a. A 6-F femoral sheath was inserted through the
left femoral artery.

b. 01.8 Hi-torque command wire (Abbott
Vascular) was then inserted through the sheath and
pushed to bellow the right knee vessels (Fig 8 A).

C. Cragg-McNamara valved infusion catheter
(ev3) was then inserted over the guidewire and
through the sheath with the proximal indicator placed
2 cm proximal to the occlusion (Fig 8 B).

d. 5,000 IU UFH were then infused followed
by a continuous infusion of 25,000 IU UFH in the
next 24 hours (Fig 8 C).

Fig 8: Distal part of perfusion catheter reached
below the knee (A) while the proximal indicator is
visible above the SFA thrombus (B). Injection
through perfusion catheter showing big clot
burden (C).

4. Catheter directed thrombolysis:
a. A bolus of 15 mg of tPA were given through the
infusion catheter over 20 minutes followed by an
infusion of 35 mg in 24 hours after which the
thrombus was completely dissolved as confirmed by
angiography (Fig 9 A-B and Fig 10 A-B).

Fig9A Fig9B

Fig 9: Angiography 24 hours post thromoléis
with tPA showing patent SFA (A) and below the
knee vessels (B).
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In both cases, at the end of the procedure, the
perfusion catheter was removed followed by the
sheath and compression pressure was applied for 20
minutes. The patients were discharged home the next
day on Rivaroxaban 20 mg tab g.d. in a good general
condition with complete disappearance of sighs and
symptoms. Rivaroxaban was prescribed for 6 months.
On last follow up, both patients were fine with a
normal Doppler exam. )

~ Fig 1037?3
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Fig 10: Angio—graphy 24 hours post thrombolysis
with tPA showing patent leg vessels (A) and foot
vessels (B).

Discussion:

With the beginning of the outbreak, several series
have attributed the high mortality of COVID-19 to the
severe interstitial pneumonia induced by the virus.
Hence, the disease was initially considered a
respiratory disorder. However, the systemic nature of
the disease became gradually more evident as several
clinical presentations of the disease were reported.
High rates of thrombotic events both for venous and
arterial vessels have been described in COVID-19
patients due to endothelium activation by the
inflammatory process. Moreover, COVID-19 patients
could develop a large number of coagulation
abnormalities including changes in the activated
partial thromboplastin time (aPTT), prothrombin time
(PT), and increase of D-dimer [7]. Data from
coagulation analysis on admission showed higher D-
dimer levels and longer prothrombin time in non-
survivor COVID-19 patients than in survivors [1].
Thrombotic presentations of COVID-19 are really
serious. Acute arterial thrombosis in the extremities
may end in limb loss if left untreated [8] while deep
venous thrombosis may lead to fatal PE. The latter
may occur following a silent DVT. Despite initial
believes that thrombotic complications are limited to
severe pneumonia and elderly people, they have
actually been reported even in the young people and
non-severe cases. Arterial complications in COVID-
19 take various forms. Kawasaki-like syndrome was
described in children while in adults; arterial
thromboembolism, acute coronary syndrome,
myocardial infarction, acute aortoiliac and mesenteric
arterial thrombosis, acute ischemic stroke, upper and
lower limb ischemia have all been described
[1].Prevalence of thrombosis among patients with
COVID-19 is not fully established. In the study of
Klok et al., the cumulative incidence of a composite
outcome of vascular events (acute PE, DVT, ischemic
stroke, myocardial infarction, systemic arterial

embolism) among patients in the intensive care unit
(IcU) was 31%, the incidence of venous
thromboembolisms was 27%, and the incidence of
arterial events was 3.7% [1]. Though the liability of
COVID-19 patients to venous thromboembolism is
widely recognized, the modes of interaction between
the two diseases are still unknown. DVT,
thrombophlebitis, and PE can arise irrespective of
severity of pneumonia and may involve all venous
regions including the pulmonary arteries. In the latter,
the high number and distribution of thrombotic
lesions without signs of DVT, suggest primary
thrombosis rather than embolism [3]. Our first patient
had no evidence of PE despite extensive DVT of the
IVC and iliac femoral vein. In Irag and many
countries with unfortunately poor current health
systems and resources, many people with symptoms
suggestive of COVID-19 prefer to be treated at home.
In such a setting, thrombotic complications of the
disease may be recognized too late or not recognized
at all. Moreover, the treatments taken at home are not
standardized and most likely lack thrombosis
prophylaxis. Consequently, the morbidity and
mortality of the disease would be increased. Both
patients reported in this article had COVID-19 with
risk factors for severe disease or death [old age,
smoking and hypertension in the first case; old age,
obesity and uncontrolled diabetes mellitus (DM) in
the second]. Pneumonia was severe as both patients
required oxygen support. One case was treated at
home for 2 weeks. LMWH was started only after
admission to the hospital. D-Dimer was elevated in
both cases. DVT lasted 1 week and acute arterial
thrombosis of a major lower limb artery was present
for 2 weeks with no response to conservative therapy
until CDT was offered. The response to CDT was
excellent in both cases. Patency of the iliac femoral
vein and 1VC was achieved in the first case and full
revascularization of the entire lower limb arterial tree
including the small vessels of the foot was similarly
achieved in the second case. It is of interest to note,
that in the second case, the limb seemed viable
despite the late presentation. After 2 weeks of
occlusion of SFA, it is hard to imagine that the lower
limb escaped an irreversible ischemia. In our opinion,
it is the gradual process of arterial thrombosis that
enabled the limb to survive, possibly by the
development of collaterals. Otherwise, if the limb had
sustained a sudden arterial occlusion by a
thromboembolic process, it would have been almost
gangrenous by that time. Worthy to mention that late
presentation of acutely ischemic limbs has been
reported before. For instance, 30 (12%) patients in
Urbak et al series had ischemic symptoms > 14 days
prior to the procedure [8]. Likewise, Veyre et al
reported a 24-year old COVID-19 male patient who
had presented with right femoral artery thrombosis
one month after the onset of pain [1]. In both cases
described in this report, the procedure lasted just 48
hours with no significant morbidity and mortality.
This result was similar to Urbak et al who reported a
procedure time of 0-4 days with a median of 2 days
[8] while Lukasiewicz et al performed an accelerated
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thrombolysis over 3.5 hours [9]. During the past
decades, catheter-directed thrombolysis has become
part of the treatment options for acute limb ischemia
in patients where primary open surgical
revascularization may give suboptimal results. CDT
has proven equally efficient with respect to
revascularization rates and the risk of amputation
and/or death. However, CDT needs time for the
thrombus to dissolve, may end in incomplete
revascularization and occasionally may cause
cerebral hemorrhage; (0.8%) in one series [8]. CDT
in our second patient could reopen the whole
vasculature of the lower limb including the foot. Such
a result could hardly be achieved by Fogarty arterial
embolectomy catheter which is designed to remove
soft, fresh emboli and thrombi from accessible
arteries rather than long-standing thrombi in small
arteries. To prevent venous events, prophylactic
anticoagulation in high-risk situations is essential.
Prevention of arterial complications, on the other
hand, is more difficult. Indeed, some antiviral drugs
such as ritonavir interact with certain antithrombotic
treatments, making their use complicated [1].
Furthermore, the treatment of thrombosis in the
setting of a deep hypercoagulable state, such as in
COVID-19 patients, may be problematical in the
presence of heparin resistance. The latter is a rare
phenomenon in which high dose of UFH (>35,000
IU/day) is needed to achieve the target aPTT ratio [7].
The two cases described herein received LMWH SC
injections and rivaroxaban tab. on admission and the
latter was prescribed for 6 months after discharge
from the hospital.

Conclusions:

The systemic nature of COVID-19 and the many
reports of thrombosis in different arterial and venous
territories entail a high index of vigilance. There is a
need to identify the patients who need prophylaxis
and prescribe them the right prophylactic drug (s).
The excellent outcome of CDT in the two patients
reported herein supports the use of this treatment
modality as a valid, safe and effective option in acute
arterial and venous thromboses.
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