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Abstract

Introduction: COVID-19 is an emerging disease that has been spread all over the world. Not all the dimensions and manifestations
of the disease have yet been fully explored. One such manifestation is vascular thrombosis that occurs in the lungs and other vessels.
However, it is often ignored or mistaken for pulmonary manifestations. Herein, we presented a case with dominant pulmonary em-
bolism manifestations. The COVID-19 symptoms were detected in the patient a few days after heart surgery, and he was appropriately
treated and discharged.
Case Presentation: The patient was a 62-year-old man visiting with the signs and symptoms of pulmonary embolism. In the CT-
angiography, massive pulmonary embolism was reported in the right and left pulmonary arteries of the patient. Moreover, the
patient’s echocardiogram showed a clot in the right ventricle in addition to severe right ventricular dysfunction. The patient un-
derwent emergency heart surgery to remove the clot. In the 3 - 4 postoperative days, the pulmonary manifestations of COVID-19
emerged. The throat swab test was positive for COVID-19, and the patient received treatment. After receiving appropriate treatments
for about two weeks, the patient was discharged with good general health.
Conclusions: The presented case had the primary pulmonary embolism symptoms. However, in the 2 - 3 postoperative days, he
showed the COVID-19 symptoms and received treatment. Pulmonary embolism can be a manifestation of COVID-19.
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1. Introduction

COVID-19, which is officially referred to as the Novel
Coronavirus 2019 (NCoV2019), usually manifests itself as
viral pneumonia (1). Acute pulmonary embolism (PE) is
one of the causes of the deterioration of viral pneumonia
(2). The hallmark of patients with severe COVID-19 is co-
agulopathy (3, 4), and 71.4% of deceased patients meet the
IHTH criteria for disseminated intravascular coagulation
(DIC) (4). Recent research articles have demonstrated an
increased tendency to coagulation (with an increased level
of D-Dimer and Fibrinogen) (4, 5).

In the literature, there is a limited description of
COVID-19 and venous thromboembolism (VTE) comorbid-
ity (6, 7), and there are few studies on the association of
COVID-19 with PE (3, 6, 8-10). All the published cases have
had segmental and sub-segmental PE (6, 8-10). The patient
presented here was the first reported case of COVID-19 and

bilateral massive pulmonary thromboembolism comor-
bidity. The patient received medical therapy and under-
went open-heart surgery, and the embolism was removed.
Finally, he was discharged with a good general health sta-
tus and no complications. None of the other cases pub-
lished so far has presented any information on the out-
come of treatments, patients’ survival or discharge, or the
outcome of the simultaneous treatment of COVID-19 and
PE.

2. Case Presentation

The patient was a 62-year-old man with progressive dys-
pnea for a week before visiting the emergency department
of a hospital in Rasht City, Gillan Province, Iran. He under-
went echocardiography in the hospital, and then, he was
referred to Modarres Hospital, Tehran, upon the diagno-
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sis of a large right ventricular clot (in echo) and D-Dimer
= 965 mg/dL, and due to the risk of pulmonary embolism.
Modarres Hospital is a referral and teaching hospital affil-
iated with the Shahid Beheshti University of Medical Sci-
ences.

The patient experienced coughs and fatigue for about
five days but had no fever, rhinorrhea, or headache.

At the time of admission, his body temperature was
37.2ºC, and his O2 saturation was 86% on room air. His vi-
tal signs were as follows: HR = 120 Bpm, BP = 60.90 mm Hg,
and RR = 24.

The patient had not recently traveled, and also, had
not reported any history of diabetes or hypertension. One
month before, he had intracranial hemorrhage (ICH) and
underwent craniotomy. He had been treated with Xaler-
ban and ASA before the craniotomy.

Laboratory tests at the time of admission showed WBC
= 12000 per mL, lymph = 7.13%, LDH = 829 u/L, CRP = 2+,
ESR = 40 mm/h, PT = 3.15, PTT = 33, and INR = 2.21. Due to
the progressive nature of the respiratory symptoms, the
computed tomography and CT angiography (CTA) of pul-
monary veins were performed. CTA revealed massive pul-
monary embolism at the beginning of the left and right
pulmonary arteries, and compatible pneumonia presenta-
tion was observed (Figure 1).

Figure 1. The CT angiography of the patient with pulmonary embolism; embolism
is observed in the both left and right pulmonary arteries.

Echocardiography showed a large RV mass, PAP =
53 mmHg, and severe RV dysfunction. The patient was
deemed to be a candidate for surgical embolectomy. Emer-
gency angiography was performed, revealing a mild coro-
nary artery disease. A Doppler ultrasound of the lower
limbs yielded normal results, with no finding supporting
deep vein thrombosis (DVT). Moreover, neurological obser-
vation and a brain CT scan were performed with normal re-
sults. At the time of entering the operating room, the pa-
tient had O2 saturation = 88% and received an average dose
of adrenaline inotrope.

Under sterile conditions and after prep and drape, the
patient underwent midsternotomy under general anes-
thesia and endotracheal intubation. The pericardium was
opened, and the heart was exposed. The right ventricle di-
lated, and the pulmonary arterial pressure significantly in-
creased. Afterward, heparin was injected, purse-string su-
tures were tied on the heart, the aorta, SVC, and IVC were
cannulated, cardiopulmonary bypass was established, the
temperature was reduced, the aorta was clamped, and Del
Nido cardioplegia solution was injected. Subsequently, the
heart was arrested, and the right atrium was opened. A
large clot was observed inside the right atrium and ventri-
cle, which was fully mobile and completely protruded in-
side the right ventricle. Next, the mass was completely re-
moved, and there was no patent foramen ovale (PFO). Then,
an incision was made on the main pulmonary artery. The
interior of the left and right pulmonary arteries was ex-
plored, and they were found to be filled with clots, which
were removed (Figure 2). Subsequently, the pulmonary
artery was repaired in two layers. Warming and deairing
were performed and the aorta was declamped, helping the
heart to gradually and automatically start beating. Next,
the wall of the right atrium was repaired, and the patient
was disconnected from the cardio-pulmonary bypass us-
ing an inotrope. The patient had paroxysmal atrial tachy-
cardia (PAT) twice and received defibrillation. Afterward,
sternum wiring was performed, and the patient was deliv-
ered to the heart surgery ICU with stable hemodynamics
and after receiving inotrope (a high dose of adrenaline and
noradrenaline) and milrinone support.

Figure 2. Thromboembolism removed from the left and right pulmonary arteries
by heart surgery

Gradually, in the next 48 - 72 hours, the medications
were tapered off, and the patient was weaned from the ven-
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tilator and connected to the BiPAP machine. Postoperative
echocardiography still showed severe RV dysfunction, and
pulmonary pressure was still high. On postoperative day 5,
the patient developed fever (39 - 39.5ºC) with a loss of mus-
cle strength in all limbs. Moreover, lymphopenia was re-
ported in lab tests (WBC = 600/ML and Lymph = 10%). The
patient was once again intubated (postoperative day 6).
A throat swab COVID-19 test was ordered for the real-time
fluorescence polymerase chain reaction (RT.PCR) method.
Antibiotic regimen was boosted, hydroxychloroquine was
started, and a repeat CT scan was performed. CT scan im-
ages suggested pulmonary involvement like pneumonia
or COVID-19, and massive bilateral pleural effusion was ob-
served. Sobilateral chest tubes were placed. The COVID-19
test result was reported positive 48 hours after sending the
throat swab sample to the lab. The patient was intubated
for 48 hours and then, extubated. A CT scan was performed
for the third time and showed viral pneumonia symptoms.
The patient was kept at the ICU for 72 hours after the re-
peated extubation. The anticoagulant was changed from
heparin to warfarin, and then, the patient was transferred
to the COVID-19 ward. He was monitored in the ward for
three days. Respiratory symptoms were significantly miti-
gated, and the patient was discharged with a good health
status and prescribed medications. The patient visited the
clinic two weeks after discharge for follow-up and had a
good health status.

3. Discussion

Patients with COVID-19 often show respiratory signs,
which make it difficult to differentiate COVID-19 from PE
in severe cases or comorbidities. COVID-19 may predis-
pose patients to both arterial and venous thromboembolic
events due to an increased level of inflammatory reac-
tions, hypoxia, immobility, and DIC (9). The comorbidity
of PE and COVID-19 confuses the emergency department
personal. Their comorbidity overlaps the clinical signs of
these two clinical manifestations. The diagnosis of COVID-
19 pneumonia is confirmed with the RT.PCR and the pres-
ence of typical findings in the CT scan (11, 12). However, pul-
monary embolism is more difficult to confirm. The rea-
son is that the pro-inflammatory and hypercoagulability
agents determined by lactate dehydrogenase, ferritin, C-
reactive protein, and interleukins level increase in patients
with COVID-19 (5, 13).

Recent articles have shown that patients with COVID-
19 are likely to experience an increased level of D-dimer as
well as fibrinogen and fibrin degradation products (4, 5).
An increased level of D-dimer is observed in patients with
COVID-19, even in the absence of pulmonary embolism (13).

An increase in D-dimer > 1 mg/dL may be a predictor of
mortality in these patients but is not specific in VTE diag-
nosis (14, 15). As a result, CT angiography greatly helps VTE
diagnosis.

In the present case, the D-dimer level was extremely
high, which can be attributed to his dominant throm-
boembolic manifestations. The overlap caused by changes
in the lungs makes it difficult or even impossible to differ-
entiate embolism from viral pneumonia.

A study in the Netherlands on 184 patients with COVID-
19 admitted to the ICU showed that 25 cases had PE
(segmental arteries were involved in 18 cases, and sub-
segmental arteries were involved in seven cases) (9). In the
mentioned study, none of the patients had clinical signs,
and all the patients underwent a VTE examination.

However, the first symptomatic cases of pulmonary
embolism were two patients from Wuhan, China, with
COVID-19 signs, as reported by Xie et al. These two patients
were 57 and 70 years old. A repeat pulmonary CT scan was
performed on days seven and 10 of hospitalization due to
the deterioration of respiratory signs, and embolism was
observed in the lobar pulmonary and sub-segmental arter-
ies (6). The article did not mention the patients’ survival or
death.

Cellina et al. (8) reported a 60-year-old man with
COVID-19 in Italy, who underwent a CT scan due to the de-
terioration of respiratory signs. After CTA, a thrombosis
was found in the left pulmonary artery and the right intra-
lobar artery (8). They did not mention the outcome of the
treatment.

Moreover, Casey et al. from San Diego reported a 42-
year-old man with COVID-19 and with no risk factors. CTA
revealed bilateral segmental pulmonary embolism (10).
Similar to the previous study, they did not mention the out-
come of the treatment.

3.1. Conclusion

In patients with COVID-19 who show progressive res-
piratory signs, the chance of comorbid PE must be taken
into account, and CT angiography should be performed to
show if there is acute superimposed pulmonary embolism.
In the case of massive PE, it is recommended that treat-
ment occurs simultaneously with medical or heart surgery
to remove the clots. Moreover, it is suggested to start treat-
ment with a prophylactic dose of an anticoagulant in high-
risk COVID-19 patients.
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