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Surgical thrombectomy versus conservative treatment  
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COVID-19 infection is a major cause for acute respiratory distress 
syndrome, multi-organ dysfunction, coagulopathy, and intravascular 
thrombosis; therefore, it is the main causative factor for acute limb 
ischemia. 
Aim. To compare the treatment outcome of two limb ischemic groups 
post COVID-19 infection in a single center and detect at least which is 
better for the patients in the period of COVID-19 pandemic. 
Material and methods. Here, in this study, we collect 26 patients and 
divided them into two groups, G1 (14) patients treated conservatively 
and G2 (12) patients treated with surgical thrombectomy. Data were 
analyzed to look for the outcome of groups after 24 hours and 30 days. 
Results. The successful rate of conservative treatment was 85,72% in 
G1, while it was 75% in G2. There were two amputations below the knee 
joint in each group. Three patients died in both groups. 
Conclusion. In conclusion, both conservative treatment and surgical 
thrombectomy have a comparable successful rate in the selected group 
of COVID-19 patients. 
Keywords: COVID-19, limb ischemia, thrombectomy, pneumonia, coa-
gulopathy.
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На сегодняшний день, инфекция COVID-19 является одной из глав-
ных причин развития острого респираторного дистресс-синдрома, 
полиорганной недостаточности, коагулопатии и внутрисосудистого 
тромбоза. Следовательно, это основной причинный фактор фор-
мирования острой ишемии конечностей.

Цель. В  ходе одноцентового исследования сравнить результаты 
лечения пациентов с  ишемией конечностей и  сопутствующей ин-
фекцией COVID-19.
Материал и  методы. В  настоящее исследование было включе-
но 26 пациентов, которые были разделены на две группы: первая 
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группа (n=14)  — пациенты, подвергнутые консервативному лече-
нию; вторая группа (n=12) — пациенты, перенесшие хирургическую 
лечение  — тромб эктомию. Результаты лечения были оценены че-
рез 24 часа и 30 дней.
Результаты. Консервативное лечение оказалось эффективным 
в 85,72% случаев, тогда как тромбэктомия — в 75%. В каждой груп-
пе было зарегистрировано две ампутации ниже коленного сустава. 
Кроме того, в каждой группе произошли 3 летальных исхода.
Заключение. По результатам исследования, как консервативное 
лечение, так и тромбэктомия имеют сопоставимую эффективность 
при острой ишемии конечностей у пациентов с COVID-19.
Ключевые слова: COVID-19, ишемия конечностей, тромбэктомия, 
пневмония, коагулопатия.
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Introduction
Coronavirus disease 2019 (COVID-19) is a pan-

de mic and worldwide spreading infection that repre-
sents the main cause for acute respiratory distress 
syndrome, multi-organ dysfunction, upper and lower 
respiratory tract symptoms, subdural hematoma, hyper-
coagulopathy, and disseminated vascular thrombosis 
[1-4]. A coagulopathy is documented in up to 50% of 
patients with severe COVID-19 infection in form of 
elevated D-dimer, and this may be linked to higher 
mortality [5, 6]. An increased level of D-dimer may be 
linked to inflammation in COVID-19 and have limited 
predictive value for thrombosis [7]. Thrombosis in pa-
tients with COVID-19 can be caused by coagulopathy, 
complement system activation, in f lammation, platelet 
hyperactivity, thrombocytopathy, and endotheliopathy [8].

Acute limb ischemia is one of the common vascular 
conditions in an emergency unit that may be caused by 
sudden thrombotic occlusion in a previously treated 
segment or atherosclerotic diseased arteries or caused 
by hypercoagulopathy in native arteries [6, 9, 10]. The 
clinical state of limb ischemia can be assessed using 
Rutherford’s classification for acute limb ischemia 
(ALI) [11]. The treatment of limb ischemia may result 
in limb salvage, whereas delay can lead to limb loss and 
death [12]. The clinical stage of the ischemia determines 
the type of treatment, either immediate surgical reva-
scu larization (embolectomy) in severe ischemia or 
endovascular interventions (catheter-directed throm-
bolysis) for moderate ischemia [11]. 

In this single-center study, we compare the treat-
ment outcome of two limb ischemic groups post 
COVID-19 infection and detect at least which is better 
for the patients in the period of COVID-19 pandemic. 

Material and methods 
Study design and setting. This is an observational prospe-

ctive cohort study done in Al-Sadder Teaching Medical City 
for three months from July to October 2020. The study in-
cluded 26 patients presented at isolation COVID-19 center 
with lower or upper ALI. 

Participants. We subdivided the patients into two groups: 
G1  — patients treated conservatively and G2  — patients 
treated surgically. G1 included 14 patients, while G2 included 

12 patients. The selection of patients in each group was carried 
out according to certain criteria.

Patients were selected into G1 if they had the followings: 
1. They were unfit for surgery generally (on the ventila-

tor, shocked patients, coma).
2. Patient with class I Rutherford limb ischemia (good 

sensory, good motor and audible arterial and venous f low).
3. Duration of ischemia for more than 24 hours.
4. There was a distal arterial occlusion according to doppler 

ultrasound including distal radial, ulnar, anterior tibial (ATA), 
posterior tibial (PTA), peroneal, and dorsalis pedis arteries.

Patients were selected into G2 if they had the followings:
1. They were fit for surgery generally.
2. Duration of ischemia for less than 24 hours.
3. There was a proximal arterial occlusion according 

to doppler ultrasound including axillary, brachial, common 
femoral (CFA), superficial femoral (SFA), popliteal arteries, 
proximal half of radial, ulnar, ATA, PTA, peroneal and dorsa-
lis pedis arteries.

4. Patient with class II Rutherford limb ischemia (mi-
nimal both sensory and motor function, inaudible arterial and 
audible venous f low).

Data collection. The history was taken from each patient 
including information on comorbidities, age, sex, duration 
of COVID-19 and ischemia, prior history of ischemia. A tho-
rough examination of the patient was done, including a general, 
cardiovascular, respiratory, neurological, and local ischemic 
limb examinations. The severity of ischemia was assessed using 
Rutherford classification for ALI [11]. Patient basic blood 
investigations, D-dimer determination, electro cardiography, 
chest x-ray, and chest computed tomography were performed. 
Echocardiography was done to rule out vent ricular thrombus 
or pulmonary embolism. Patients were un der went to doppler 
arterial and venous ultrasound to localize the place and flow of 
limb arteries. 

Patients with class III Rutherford limb ischemia (para-
lytic limb, inaudible arterial and venous f low), cardiac throm-
bus, and a combination of deep vein thrombosis and limb 
ischemia were excluded from the study.

Intervention. Patients from G1 received a full dose of 
sys temic anticoagulant heparin (loading dose 80 mg/kg/
hr, maintenance dose 18 mg/kg/hr). In G1 patients, the sur-
gery was done through (S) shaped incision for upper limb 
ischemia and longitudinal inguinal one for an infra-inguinal 
lesion or posterior knee incision for infra-genicular lower 
limb ischemia under local anesthesia (lidocaine local injection 
3 mg/kg without adrenalin) and sedation. All patients re-
ceived an oxygen mask and prophylactic antibiotic. Arterial 
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the COVID-19 onset was 15±6,44 and 17±3,52 days, 
respectively. D-dimer level in G1 was 1302±753,94 
ng/mL, while in G2  — 1810±651,20 ng/mL as shown 
in Table 1. There were 10 patients with comorbidities: 6 
patients were smokers, 4 patients have multiple multi-
morbidity (diabetes, smoking, hypertension).

Regarding the follow-up, no patient in G2 needs 
fasciotomy after surgery, no patient in G1 needs surgery. 
One patient of G2 (8,33%) had re-occlusion of brachial 
artery after 36 hours and needed for a new surgery. In 
two patients of G1 (14,28%), an amputation below the 
knee joint was performed: in one case, after three days 
(foot vessels involvement, 62 years of age); in another 
one, after five days (both ATA and PTA involvement, 
70 years of age). Also, two patients in G2 underwent an 
amputation below the knee joint (16,66%), both within 
two days after surgery: in one case, CFA was involved 
(66 years of age); in another one, SFA and popliteal 
artery were lesioned (67 years of age). Three patients 
died due to COVID-19 pneumonia: two patients from 
G1 (14,28%; age, 62 and 68 years) less than 24 hours; 
one patient from G2 (8,33%; age, 67 years) after 5 days. 
The successful rate in G1 was 85,72% (n=12), while in 
G2, 75% (n=9), (p-value <0,489) as shown in Table 2. 

Discussion 
COVID-19 is a global infection that spreads wi-

dely in many countries, including Iraq and it affects 
es  pecially the respiratory system via its passing to cells 
through angiotensin-converting enzyme II receptors, 
which are present in type II pneumocyte of the lung [13, 
14]. COVID-19 infection is associated with coagulation 
abnormality in form of vascular thrombosis [15]. In the 
study by Abou-Ismail, et al., the elevation of D-dimer 
was associated with coagulopathy and this may have a 
worse outcome regarding morbidity and mortality [15]. 
This agrees with the study by Lodigiani, et al., which 
showed differences between D-dimer level in survivors 
and deceased patients as follows: 353-529 and 869-
1494 ng/mL, respectively [16]. In our study, D-dimer 
level in all our patients was elevated in both groups 
(1302±753,94 ng/ml for G1 and 1810±651,20 ng/ml 
for G2). So, this is associated with thrombosis and ALI, 
which explains why are incidence of ALI increased 
during the COVID-19 infection period as shown in 
Bellosta R, et al. study in Italy [6].

embolectomy was done with Fogarty catheter (size of catheter 
varied from 3 f to 6 f). After embolectomy, irrigation of ische-
mic limb with heparinized saline (5000 units heparin with 100 
ml of normal saline) was performed, then the patient kept on 
sys temic heparin. 

Follow-up. Patients from both groups were followed for 
24 hours and after one month, both clinically and by Doppler 
study to look for complications. Surgery for G2 or treatment 
for G1 were considered successful if there was no early re-
occlusion or was a clinical resolution of ischemia (<30 days) or 
absence of amputation or death within 48 hours.

Oral and written informed consent from all patients were 
taken. 

Statistical analysis. The data were analyzed using Micro-
soft Excel version 2009 and a social statistical calculator. The 
data were presented as number, mean, standard deviation, and 
percentage. Differences were considered significant at p<0,05.

Results 
This study included 26 patients divided into G1 

(n=14; conservative treatment) and G2 (n=12; surgical 
embolectomy). No patients with previous vascular 
surgery were in both groups. The mean age in G1 was 
65±7,60 (range from 49 to 70 years), in G2 — 58±12,99 
(range from 42 to 70 years). There were more males in 
both groups: in G1, 10 patients (71,42%) were males and 
4 patients were females (28,57%); in G2, 8 (66,66%) 
and 4 patients (33,33%), respectively (Table 1). 

In G1, we treated 12 lower and 2 upper limbs, while 
in G2 — 6 upper and 6 lower limbs. Regarding the side 
of involvement, in G1 — 12 right and 2 left sides, and in 
G2 — 6 right and 6 left sides. Regarding the involvement 
vessel, in G1 — 10 cases both distal ATA and PTA were 
involved in the leg, two cases in foot arteries, and two 
cases both distal ulnar and radial arteries were involved. 
In G2, there were four cases of CFA involvement, 
two  — SFA and popliteal arteries, four  — brachial 
artery, and two — axillary artery (Table 1).

Duration of ischemia was 48±9,44 and 22±5,05 hr 
in G1 and G2, respectively. The time of ischemia from 

Table 1
Differences between G1 and G2 results depending  
on age, sex, limb involved, side of lesion, duration  

of ischemia, onset after COVID-19 and D-dimer levels
Parameter Group 1 (G1) Group 2 (G2) p-value 
Number of patients 14 12
Age (years) 65±7,60 58±12,99 0,136
Sex male 10 (71,42%) 8 (66,66%) 0,793
 female 4 (28,57%) 4 (33,33%)
Limb upper 2 (14,28%) 6 (50%) 0,049
 lower 12 (85,71%) 6 (50%)
Side right 12 (85,71%) 6 (50%) 0,049
 left 2 (14,28%) 6 (50%)
Ischemia duration (hr) 48±9,44 22±5,05 0,0002
Onset after COVID-19 (days) 15±6,44 17±3,52 0,462
D-dimer (ng/mL) 1302±753,94 1810±651,20 0,249

Table 2 
Results of both study groups

Parameter Group 1 (G1) Group 2 (G2)
Re-occlusion 0 1 (8,33%)
Amputation 2 (14,28%) 2 (16,66%)
Death 2 (14,28%) 1 (8,33%)
Fasciotomy - 0
G1 need surgery 0 -
Successful treatment 85,72% 75%
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In this study, not all patients with ALI during 
the study period were included. The study excludes 
patients with deep vein thrombosis or advanced ische-
mia characterized by paralytic limb, inaudible arterial 
and venous Doppler f low because these are in dica-
tions for amputation, but not for conservative or sur-
gi cal revascularization [17]. In addition, the study ex-
cludes those with cardiac thrombus diagnosed with an 
echocardiography to rule out the cardiac cause of ischemia. 

The diagnosis of ALI in these COVID-19 patients 
depends on clinical findings and confirm that with 
doppler ultrasound in the same hospital, we can’t refer 
them for computed tomography angiography because, in 
addition to it is limited use in ALI [11], there is difficulty 
in transferring the critical patients to a remote area. 

In our study, we divided the patients into two 
groups: G1 — conservative therapy; G2 — surgical em-
bo lectomy. G1 include patients with class I Ruther ford 
limb ischemia (good sensory, good motor, and audible 
arterial and venous flow) [17], those unfit for surgery (on 
a ventilator, shocked patients, coma), or those with the 
ischemia time more than 24 hours, or those with distal 
ischemia. G2 include patients with class II Ru ther ford 
ischemia with minimal both sensory and motor function, 
inaudible arterial and audible venous flow, if they were fit 
for surgery and had ischemia time less than 24 hours [17]. 

There was a proximal arterial occlusion according 
to doppler ultrasound including axillary, brachial, CFA, 
SFA, popliteal, proximal half of radial, ulnar, ATA, 
PTA, peroneal and dorsalis pedis arteries [17]. 

We never select catheter-directed thrombolysis 
because it is not available during the infection. However, 
study by Enezate, et al. with 1773 patients showed that 
endovascular and surgical options for ALI have identical 
rates of mortality, amputation, and recurrent ischemia 
[17]. Also, we can’t use post-operative conventional 
an giography because it is unavailable in our operative 
theatres. We use post-thrombectomy heparin infusion 
to prevent distal microcirculation thrombosis, both due 
to the hypercoagulability state of the disease and dif-
ficulties to retrieve during thrombectomy. 

In Enezate TH, et al. study, the mean age was 67 
years and 65% of patients were males [18], while in G1 
of our study, the mean age was 65±7,60 years (10 males 
and 4 females) and in G2, 58±2,99 years (8 males and 
4 females). In Bellosta R, et al. study, 18 patients were 
men and two were women and the mean age was 75±9 
years (range, 62-95 years) [6]. 
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limb ischemia [version 1; peer review: awaiting peer review] F1000 
Research. 2020;9:778. doi:10.12688/f1000research.25319.1.
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The successful rate of treatment for both groups was 
85,72 and 75% for G1 and G2, respectively. In the study 
by Bellosta R, et al., successful rate was 70,6% (only 
in 12 out of 17 patients) [6]. There was one patient in 
G2 with re-occlusion of brachial artery after 36 hours 
(8,33%), who needed a resurgery due to re-thrombosis, 
while in the study Bellosta R, et al., there were two 
patients (13%) with re-thrombosis who needed surgery 
after 1 and 2 days, respectively [6]. 

In Perini P, et al. study, 53-year-old patient was re-
thrombosed after 2 hours of thrombectomy and he died 
after two days due to multiple comorbidities [19]. Two 
patients in G2 had an amputation below the knee joint 
(16,66%) (one with CFA involvement, 66 years of age; 
another one, SFA and popliteal artery involvements, 
67 years), both within two days after operation, while 
in the study by Bellosta R, et al., one patient aged 81 
years underwent an amputation after the unsuccessful 
procedure [6]. In addition, in the study by Gubitosa JC, 
et al., the patient received fondaparinux and underwent 
thrombectomy due to limb ischemia, followed by an 
amputation above the knee in next day [20]. There were 
two deaths in G1 (14,28%; one patient, 62 years of age; 
another one, 68 years of age) less than 24 hours, while in 
Bellosta, et al. study, there were eight out of 20 deaths, 
four of them — within 2 days [6].

In Aleksandrovskaya Hospital (St. Petersburg, 
Russia), the study by Linets YuP, et al. was conducted, 
where the structure of surgical complications in 
COVID-19 patients from the point of vascular surgeon 
views was analyzed [21].

Safiullina SI and Litvinov RI concluded that 
the comprehensive and evidence-based guidelines 
development on the management of COVID-19 are 
needed; it is also necessary to conduct comprehensive 
systematic studies and comparative clinical trials on 
prophylaxis and treatment of hemostatic disorders in 
COVID-19 patients [22].

Conclusion 
The choice of specific treatment in patients with 

ALI during COVID-19 pneumonia may differ according 
to specific criteria of ischemia with the comparable 
successful rate depending on the classification of 
ischemia, site of thrombosis, duration of ischemia, and 
associated disease. 

Relationships and Activities: none.
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