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Abstract

Background Pulmonary vein thrombosis is a rare condition with a non-specific presentation with multiple
underlying etiologies such as malignancy or lung surgery. In rare instances, no etiology could be encountered.
Instead, it has a broad spectrum of clinical manifestations, from dyspnea to lung infarction with a compromise
to hemodynamics.

Case presentation A 71 years old male with a history of shortness of breath. The patient tested positive for COVID-

19; the prolonged exertional fatigue led to undergoing CTPA (CT pulmonary angiography), which revealed pulmonary
vein thrombosis. This case emphasizes the importance of maintaining a high index of clinical suspicion in the absence
of other possible diagnoses. Furthermore, diagnostic work-up and treatment strategies depend highly on the patient’s

presentation and risk factors.

Conclusions Pulmonary vein thrombosis is an infrequent entity reported in the medical literature and underdiag-
nosed because of its ambiguous presentation. Early diagnosis is paramount to prevent complications.
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Background

Pulmonary vein thrombosis (PVT), in which a throm-
bus or a blood clot is formed and lodged into pulmonary
veins, is an uncommon condition; however, it is a life-
threatening disease.

It is commonly associated with lung malignancy,
including primary or metastatic lung surgeries such as
lobectomy, polycythemia vera, or blunt chest trauma
as reported in most literature cases, and some cases
have been reported the condition idiopathic [1]. PVT
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presentation is usually nonspecific, making it challeng-
ing to diagnose; however, patients primarily present
with dyspnea, pleuritic chest pain, and occasionally
hemoptysis.

Because it is difficult to diagnose, diagnosing PVT
needs a high clinical suspicion and a combination of dif-
ferent diagnostic modalities, including laboratory and
radiological tools. Pulmonary CT angiography is usually
the initial diagnostic method; other modalities include
transesophageal ECHO and MRI.

Management of PVT is usually by using anticoagula-
tion in case of the absence of contraindications to them.
However, it can include antibiotics, thrombectomy,
or even pulmonary resection. We reported a case of a
71-year-old male diagnosed with pulmonary vein throm-
bosis with the aid of pulmonary CT angiography and was
started on anticoagulation for 6 months.
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Case presentation

A 71-year-old male patient presented to the emergency
department complaining of shortness of breath of 2 days
in duration that was not relieved with symptomatic treat-
ment. He denied a history of cough, fever, chills, palpi-
tations, or chest pain; there was no history of urinary or
abdominal symptoms. There was no history of sick con-
tacts at home. He was fully vaccinated against COVID,
including a booster dose. He received two doses of the
inactivated SARS-CoV2 Sinopharm vaccine in March
and April 2021, followed by a booster dose of the Pfizer-
BioNTech COVID-19 vaccine in August 2021.

His past medical history includes chronic obstructive
pulmonary disease and benign prostatic hyperplasia.

His vital signs on arrival were a temperature of 36.7 °C,
a blood pressure of 112/78 mmHg, a heart rate of
99 bpm, a respiratory rate of 25 breaths per minute, and
an oxygen saturation of 95% on 2 L of oxygen via nasal
cannula. Examination of the chest revealed equal bilat-
eral air entry with scattered wheezes over all lung fields.

Complete laboratory investigations were done, includ-
ing COVID-19 PCR that came out positive, so the patient
was shifted to a COVID-19 facility; all other laboratory
investigation was within the normal range, including
complete blood count, renal function test, liver function
test, coagulation profile, and inflammatory markers.

During his stay in COVID-19 treatment facility, the
patient was kept on nebulizers, oxygen via nasal cannula,
dexamethasone 8 mg intravenously, and antiviral medi-
cations (remdesivir) for 5 days as per Bahrain’s National
COVID-19 treatment protocol [2].

Oxygen requirements were being gradually tapered
off as tolerated with a target saturation of 88—92% until
patient maintained saturation on room air and no longer
complained of shortness of breath. Hence, patient was
discharged home in stable condition.

Two weeks later, the patient presented again to the
emergency department with similar complaint. His vital
signs on arrival were a temperature of 36.6 °C, a blood
pressure of 110/72 mmHg, a heart rate of 127 bpm, a
respiratory rate of 35 breaths per minute, and an oxy-
gen saturation of 98% on 4 L of oxygen via nasal can-
nula. His arterial blood gas showed a pH of 7.41, pO, of
79.9 mmHg, pCO, 42.1 mmHg, HCO;™ of 25.4 mmol/L,
and SpO, of 95.5%. COVID-19 Rapid Ag was done as the
patient’s main presentation to the emergency depart-
ment was respiratory symptoms and reported positive for
COVID-19. Hence, patient was re-admitted in COVID-
19 treatment facility and was started on nebulizers and
continued on oxygen via nasal cannula. During his sec-
ond admission, the patient was noted to be tachycardic
and tachypneic with a D-dimer level of 0.72 pug/mL and
complained of worsening shortness of breath, especially
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Fig. 1 The patient has severe emphysematous changes
and consolidation in the left upper lobe

Fig. 2 CTPA showing a filling defect in the left inferior pulmonary
vein

on exertion. Hence, a decision to proceed with CT pul-
monary angiography was made to rule out pulmonary
embolism. Surprisingly, a left inferior pulmonary vein
thrombosis was noted (Figs. 1 and 2). Thus, the hematol-
ogy team was consulted regarding this radiological find-
ing and advised for anticoagulation (dabigatran 150 mg
twice daily orally) for 6 months.

During his subsequent visits to the pulmonology and
hematology clinic, the patient was compliant with his
medications (nebulizers and anticoagulation). The patient
was symptomatically better and did not suffer from any
respiratory symptoms or exacerbation that necessitated
hospitalization.

Discussion

Pulmonary vein thrombosis is a rare thrombotic con-
dition. However, it is a severe life-threatening disease.
Moreover, diagnosing it is challenging given the non-
specific presenting symptoms [3—6]. The most reported
causes of pulmonary vein thrombosis are primary lung
malignancy, major lung surgeries such as lung trans-
plants involving pulmonary veins, lung lobectomy, and
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even cases with radiofrequency ablation of atrial fibrilla-
tion [7].

Patients with pulmonary vein thrombosis are usu-
ally asymptomatic, making the disease challenging to
diagnose. However, some individuals present with non-
specific symptoms, such as dyspnea, chest pain, or
hemoptysis, and as a result, it can be misdiagnosed as
pulmonary embolism. Our patient was mainly complain-
ing of dyspnea along with the COVID-19 infection.

There are multiple explanations for the development
of pulmonary vein thrombosis in our patient. In a study
conducted by Rizkallah et al. [8], it was reported that
patients with acute exacerbation of chronic obstruc-
tive pulmonary disease who require hospitalization may
have pulmonary embolism and a diagnosis of pulmonary
embolism should be considered in patients with severe
exacerbation, particularly those with a high pretest prob-
ability of pulmonary embolism. Another reason for the
development of thrombosis in our patient is COVID-19
infection itself as one of the major clinical manifestations
of COVID-19 infection is coagulopathy due to endothe-
lial injury, cytokine storm, complement activation, and
induction of inflammatory response [9]. Lastly, in a study
conducted by Bernardi et al., it has been reported that
thromboembolic events were higher in patients receiving
a viral-vector-based vaccine (Oxford-AstraZeneca) com-
pared to the mRNA-based vaccine (Pfizer-BioNTech)
[10]. Thus, several factors can explain the likelihood of
developing thrombosis in our patient.

In pulmonary vein thrombosis, there will be an
increase in pulmonary vasculature pressure secondary
to the thrombus [4]. As a result, pulmonary arterial vas-
culature will go into vasoconstriction, leading to a rise in
pulmonary arterial pressure and an increase in right ven-
tricular pressure [4]. Consequently, the patient might end
up with cor pulmonale if left untreated.

As discussed above, diagnosing pulmonary vein throm-
bosis is difficult, given the non-specific symptoms and
the need for high clinical suspicion. However, a combi-
nation of diagnostic modalities, such as pulmonary CT
angiography, the diagnostic method used in our patient,
transesophageal ECHO, and MRI, has been used in the
diagnosis. Nonetheless, pulmonary vein thrombosis is
poorly discussed in the literature reviews and very few
cases were described in literature.

The management of pulmonary vein thrombo-
sis is merely based on the cause and the severity of the
patient’s presentation and can include either antibiotics,
anticoagulation, thrombectomy, or pulmonary resection
[11]. Unfortunately, there is no agreement on the optimal
management due to a scarcity of data. However, antico-
agulation is recommended to reduce the risk of emboliza-
tion and propagation as illustrated in this case report. In
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addition, there is no agreement on the preferred duration
of anticoagulation or the type of anticoagulation [11].
Clinicians should also consider lifelong anticoagulation
for idiopathic pulmonary vein thrombosis as proposed in
Chest journal [11]. The role of antibiotics in pulmonary
vein thrombosis is reserved in patients with lobectomy
due to possibility of superimposed infection [6].

The decision to proceed with anticoagulation in the
form of dabigatran is governed by the limited case
reports available regarding the treatment of pulmonary
vein thrombosis. The prognosis of this disease entity
depends on the clot burden [12].

Various different studies described the association of
COVID-19 infection with pulmonary embolism mainly
affecting the arterial system [13, 14]. However, few cases
in literature reported clot formation in the pulmonary
veins. Hence, clinicians should be vigilant of other diag-
nosis such as pulmonary vein thrombosis as a diagnosis
since early detection can affect the patient management
plan.

In our case, the patient’s initial chest symptoms, includ-
ing shortness of breath along with COVID infection and
a history of smoking, were suggestive of acute COPD
exacerbation, however with the acute onset of worsen-
ing shortness of breath, tachycardia, and tachypnea; it
was essential to rule out other differential diagnoses such
as pulmonary embolism, for that reason a CTPA was
ordered and was unexpectedly reported, the presence of
left inferior pulmonary vein thrombus.

Conclusions

Pulmonary vein thrombosis is a rare entity with an
unknown incidence, as most literature includes case
reports. However, the unique presentation of our patient
with prolonged exertional fatigue led to further investi-
gation to unveil the reason for his presentation. Early
diagnosis is paramount for the early initiation of treat-
ment and for preventing complications from occurring.
Treatment should be tailored based on individual cases
by systemic anticoagulation, thrombectomy, or pulmo-
nary resection.

Abbreviations

CTPA CT pulmonary angiography
COVID-19  Coronavirus disease 2019
PVT Pulmonary vein thrombosis
ECHO Echocardiography

MRI Magnetic resonance imaging
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