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Surgical thrombectomy versus conservative treatment
in cases of acute limb ischemia with COVID-19 pneumonia

Fahad A.M.', Al-Khalidi H. A%, Altimimi Y.Q. M.’

'Department of Cardiovascular Surgery, Najaf Health Directorate, Al-Sadder Teaching Medical City. Najaf; “Faculty of Medicine,
Kufa university; Middle Euphrates Neurosciences Center. Najaf; *Cardiothoracic and Vascular Surgery Department,

Al-Sadder Teaching Hospital. Misan, Iraq

See “Acute lower limb ischemia in the context of the COVID-19 pandemic” Vinokurov |.A. and “Thrombectomy vs conservative therapy
in patients with COVID-19” Kazantsev A. N. in Opinion of invited editor, pp. 96-98 and pp. 99-101

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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Ha cerogHawHuin aeHb, ndekums COVID-19 saBngeTcs ogHON U3 rnas-
HbIX MPUYUH Pa3BUTHSE OCTPOrO PECMMPATOPHOrO ANCTPECC-CUHAPOMA,
NOJSIMOPraHHOM HeAOCTATOYHOCTH, KOAryaonaTum u BHyTPUCOCYAUCTOrO
Tpom60o3a. CnegoBaTenbHO, 3TO OCHOBHOM MPUYMHHBINA GakTop Gop-
MUPOBAHWS OCTPON NLLEMUN KOHEYHOCTEN.
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Llenb. B xoae OOHOLEHTOBOrO MCCNEN0BAHNS CPaBHUTL Pe3ynbTaThl
NeYeHns NauMeHToB C ULEMUEN KOHEYHOCTEN 1 COMYTCTBYIOLLEN UH-
dekumein COVID-19.

Matepuan u metopbl. B HacTosee nccnenoBanne ObiNo BKOYe-
HO 26 naumeHTOB, KOTOpbIe BbINM Pa3AeneHbl Ha BE rpynmnbl: nepsas
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rpynna (n=14) — naumeHTbl, NOABEPrHYTbIE KOHCEPBATVBHOMY Jleye-
HWIO; BTOpas rpynna (n=12) — naumneHTbl, NepeHeCLUNE XUPYPTrUYECKYIO
neyeHne — TPOMOIKTOMMIO. Pe3ynbTathl neyeHnst Obln OLEeHEHBI Ye-
pes 24 yaca n 30 gHei.

PesynbtaTtbl. KOHCEpPBATUMBHOE NeYeHne okasanocb 3POEKTUBHLIM
B 85,72% cny4yaeB, Toraa kak TpoM6akTomus — B 75%. B kaxpaoit rpyn-
ne 6blN0 3aperncTpPMpoBaHO ABE amnyTaLyn HUXe KONIEHHOro CycTaBa.
Kpome Toro, B kaxaoi rpynne nponsowwnu 3 neTtanbHblX NCX0Aa.
3aknioyeHue. o pesynsrataMm UCCNeaoBaHus, kak KOHCepBaTUBHOE
neyeHve, Tak M TPOMBIKTOMUS MEIOT COMoCcTaBUMYyto 3hdEKTUBHOCTb
NpW OCTPOIA ULLIEMUM KOHEYHOCTel Y nauneHToB ¢ COVID-19.
KnioueBble cnoa: COVID-19, niwemusi KOHe4YHOCTEN, TPOMBOIKTOMMS,
NMHEBMOHMS, Koarynonartus.

Introduction

Coronavirus disease 2019 (COVID-19) is a pan-
demic 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, inflammation, 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-
scularization (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
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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 flow).

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 flow).

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, electrocardiography,
chest x-ray, and chest computed tomography were performed.
Echocardiography was done to rule out ventricular thrombus
or pulmonary embolism. Patients were underwent 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 flow), 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
systemic 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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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

Table 2
Results of both study groups

Parameter Group 1 (G1) Group 2 (G2)

Re-occlusion 0 1(8,33%)
Parameter Group 1 (Gl) Group 2 (G2) p-value Amputation 2 (14,28%) 2 (16,66%)
Number of patients 14 12 Death 2(14,28%) 1(8,33%)
Age (years) 65%7,60 58+12,99 0,136 Fasciotomy - 0
Sex male 10 (71,42%) 8 (66,66%) 0,793 G1 need surgery 0 -
female 4 (28,57%) 4(33,33%) Successful treatment 85,72% 75%
Limb upper 2 (14,28%) 6 (50%) 0,049
lower 12 (85,71%) 6 (50%)
Side right 12(85.71%) 6 (50%) 0.049 the COYID—19 oqset was 15-._|r6,44 and 17%3,52 days,
lft 2(14.28%) 6 (50%) respectlvely. D—dlmer level in G1 was 1302+753,94
. . ng/mL, while in G2 — 1810+651,20 ng/mL as shown
Ischemia duration (hr) 48+9,44 22+5,05 0,0002 . ; . .
Onset after COVID- 19 (days) 156,44 171352 0.462 in Table 1. There were 10 pat.lents with comqrbldltles: .6
D-dimer (ng/mL) 13024753.94 1810465120 0.249 patients were smokers, 4 patients have multiple multi-

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
systemic 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
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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
especially 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].
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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 flow because these are indica-
tions for amputation, but not for conservative or sur-
gical 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-
bolectomy. G1 include patients with class I Rutherford
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 Rutherford
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
angiography 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 7519
years (range, 62-95 years) [6].
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