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Abstract

Respiratory failure is presumptively caused by microvascular 
thrombosis in some patients with coronavirus disease 2019 (COV-
ID-19) requiring therapeutic anticoagulation. Anticoagulation 
treatment may cause life-threatening bleeding complications such 
as retroperitoneal hemorrhage. To the best of our knowledge, we 
report first case of a COVID-19 patient treated with therapeutic 
anticoagulation resulting in psoas hematoma due to lumbar artery 
bleeding. A 69-year-old patient presented with fever, malaise and 
progressive shortness of breath to our hospital. He was diagnosed 
with COVID-19 by RT-PCR. Due to an abnormal coagulation pro-
file, the patient was started on enoxaparin. Over the course of hospi-
talization, the patient was found to have hypotension with worsen-
ing hemoglobin levels. Computed tomography scan of the abdomen 
and pelvis revealed a large psoas hematoma. Arteriogram revealed 
lumbar artery bleeding which was treated with embolization. An-
ticoagulation therapy, while indicated in COVID-19 patients, has 
its own challenges and guidelines describing dosages and indica-
tions in this disease are lacking. Rare bleeding complications such 
as psoas hematoma should be kept in mind in patients who become 
hemodynamically unstable, warranting prompt imaging for diagno-
sis and treatment with arterial embolization, thus eliminating need 
of surgical intervention.
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Introduction

Critically ill patients with coronavirus disease 2019 (COV-
ID-19) are at increased risk of developing hypercoagulable 
state as evidenced clinically by stroke in young patients as well 
as laboratory investigations like elevated D-dimer levels war-
ranting therapeutic anticoagulation [1]. The pathophysiology 
behind this elevated coagulation phenomenon has been sus-
pected to be a result of increased pro-inflammatory cytokines 
such as interleukin-6 (IL-6), IL-1 beta and tumor necrosis fac-
tor (TNF) alpha among others which facilitate atherosclerotic 
changes [2]. To combat this hypercoagulable state, patients 
infected with COVID-19 should be properly anticoagulated to 
reduce ischemic risk. Lumbar artery bleeding causing retrop-
eritoneal hemorrhage is usually seen due to trauma, anticoagu-
lation therapy, malignancies, coagulopathies or hemodialysis 
[3]. To the best of our knowledge, we report first case of retro-
peritoneal hemorrhage due to lumbar artery bleeding in a pa-
tient of COVID-19 being treated with enoxaparin, highlighting 
importance of judicious use of anticoagulation in COVID-19 
patients as well as the need of prompt radiological investiga-
tion and treatment of bleeding.

Case Report

A 69-year-old man with past medical history of coronary ar-
tery disease (CAD) on 81 mg of aspirin daily, hypertension 
and type 2 diabetes mellitus presented with fever, malaise and 
progressive shortness of breath for a week. Vitals on admis-
sion showed temperature of 103.1 °F, pulse of 106 beats per 
minute, respiratory rate of 18 per minute, blood pressure of 
142/70 mm Hg and saturation of 89% on room air. Physical 
examination revealed decreased breath sounds bilaterally at 
base with crepitations. Laboratory investigation showed he-
moglobin 12.7 g/dL (normal value: 12.0 - 17.5 g/dL), white 
blood cell count of 4.5 × 103 (normal value: 4.5 - 11.0 × 103/
µL), platelet count of 164 × 103 (normal value: 140 - 450 × 
103/µL), neutrophil 76.4% (normal value: 50.0-70.0%), lym-
phocyte 14.9% (normal value: 25.0-43.0%), absolute lym-
phocytes 0.7 (normal value: 1.5 - 3.5 × 103/µL), C-reactive 
protein (CRP) 12.07 mg/dL (normal value: 0.00 - 0.74 mg/
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dL) and D-dimer 570 ng/mL (normal value: < 500 ng/mL). In-
fluenza A and B serology was negative, COVID-19 RT-PCR 
was positive, and chest X-ray showed bilateral infiltrates at 
the lung bases. The patient was started on hydroxychloro-
quine, azithromycin, supplemental oxygen with nasal can-
nula and daily 40 mg subcutaneous prophylactic enoxaparin. 
Over the course of hospitalization, the patient’s respiratory 
condition worsened. Repeat chest X-ray showed worsening 
of bilateral infiltrates. He was transitioned to optiflow (100% 
FiO2 at 55 L/min). His dimer up trended to 1,763 ng/mL. The 
patient was continued on aspirin for CAD and was started on 
weight-based (1 mg/kg) therapeutic enoxaparin for concern 
of hypercoagulable state. On day 20 of hospitalization, the 
patient started complaining of abdominal pain, but his physi-
cal examination was unremarkable. Vitals at the time showed 
pulse of 113 beats per minute, blood pressure 74/45 mm Hg 
with a hemoglobin level of 8.9 g/dL, suggestive of hypov-
olemic shock. Computed tomography (CT) scan of the abdo-
men and pelvis without contrast showed hemorrhage along 
entire length of right psoas muscle measuring 10 × 17 × 24 

cm (Fig. 1a, b). The patient was transferred to intensive care 
unit (ICU) and was resuscitated with 2 L intravenous fluid, 
3 units of packed red blood cells (PRBC) and vasopressors. 
He did not respond appropriately to fluids and his vasopres-
sor requirement increased with post-transfusion hemoglobin 
of 6.6 g/dL. He received two more units of PRBC and 1 unit 
of fresh frozen plasma. Due to patient’s age, clinical condi-
tion and current use of anticoagulation arterial embolization 
was planned instead of surgery. Under ultrasound guidance, 
left common femoral artery was accessed and abdominal 
aortogram was performed. Subtle extravasation was identi-
fied from branches of the right L3 and L4 lumbar arteries 
(Fig. 1c). Both arteries were selectively catheterized with a 
5 French Mickelson catheter through which a high flow mi-
crocatheter was placed in coaxial fashion. Active extravasa-
tion was identified along the superior margin of the right iliac 
bone on the frontal view. One-quarter vial of 500 - 700 µm 
Embosphere particles were administered followed by four 4 
mm in diameter by 40 mm in length microcoils (Fig. 1d). 
After procedure, there was no active contrast extravasation 

Figure 1. (a, b) CT scan of the abdomen and pelvis without contrast showing hemorrhage along entire length of right psoas 
muscle measuring 10 × 17 × 24 cm. (c) Subtle extravasation identified from branches of the right L3 and L4 lumbar arteries. (d) 
Four 4 mm in diameter by 40 mm in length microcoils placed to control bleeding.
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identified. The patient received one more unit of PRBC and 
his hemoglobin stabilized to 7.9 g/dL. Vasopressor require-
ment eventually decreased and eventually discontinued. 
Repeat CT scan showed decreased size of hematoma 8.1 × 
11.3 × 21 cm. The patient remained in ICU due to COVID-19 
pneumonia with a stable hemoglobin level and no further 
bleeding and was eventually weaned off optiflow and trans-
ferred to the medical floors for further management.

Discussion

One of the causes of high mortality in COVID-19 patients is 
increased risk of disseminated intravascular coagulation (DIC) 
and venous thromboembolism as evidenced by altered coagu-
lation profile like elevated D-dimers [1]. It has been purposed 
this hypercoagulable phenomenon is due to increased pro-
inflammatory cytokines, mainly IL-6 in COVID-19-infected 
patients [2]. These inflammatory cytokines facilitate athero-
sclerotic changes through local inflammation, plaque rupture 
and hemodynamic changes [2]. Pro-inflammatory cytokines 
have also been found to be elevated and one of the causes of 
DIC which can be seen in septic patients [4, 5]. This hyper-
coagulable state causes microvascular thrombi causing multi-
organ failure and death and should be treated with antithrom-
botic agents like heparin [5]. Treatment with therapeutic dose 
anticoagulation therapy may prove beneficial but still contro-
versial. Anticoagulation treatment and additional anti-platelet 
medications, such as aspirin as seen in our patient, increase the 
risk of major bleeding complications like retroperitoneal hem-
orrhage. Here we report a case of retroperitoneal hemorrhage 
in a COVID-19 patient on 81 mg aspirin daily for CAD and 
enoxaparin 40 mg daily due to COVID-19-induced hyperco-
agulable state ultimately treated with arterial embolization [1].

The psoas muscle can accumulate up to 10 times its own 
volume and a psoas hematoma due to retroperitoneal hemor-
rhage can present with hypotension, abdominal pain, or drop in 
hemoglobin as seen in our patient [6, 7]. CT scan remains the 
initial imaging of choice for suspected retroperitoneal hem-
orrhage. Initial treatment consists of cessation of anticoagu-
lants, transfusion therapy, volume resuscitation and supportive 
measures [8]. Hemodynamically unstable patients on antico-
agulation therapy with unpredictable large soft tissue hemato-
mas can be treated with arterial embolization as it is minimally 
invasive with quick therapeutic effect when compared with 
surgical treatment. When active psoas hematoma bleeding is 
seen, arterial embolization of third and fourth lumbar arteries 
is usually warranted which remains a technical challenge as it 
requires selective catheterization of bleeding artery, emboli-
zation and post-embolization studies to document successful 
treatment as seen in our patient [9].

There is an expectation that another wave of COVID-19 
will hit our hospital system [10]. In preparation of this expect-
ed event, we in scientific community should start to prepare 
evidence-based guidelines on how to approach this complex 
disease. We currently know that pulmonary thrombi in COV-
ID-19 develop as a consequence of vascular damage associated 
with viral infection and severe inflammation as evidenced by 
their D-dimer levels and inflammatory markers and increase in 

multiple thrombolytic factors like IL-6 and antiphospholipid 
antibodies [2, 11, 12]. Pathophysiological speaking, high-dose 
heparin in this setting may not only be ineffective, but it may 
also be harmful, possibly contributing to the described hem-
orrhagic component of microangiopathy [12]. We definitely 
need further high-quality studies preferably randomized trials 
to answer whether full dose heparin is warranted, how long it 
should be continued after discharge of COVID-19 patients and 
is it better than only prophylactic dose heparin to decrease all-
cause mortality. However, we already know that using high-
dose heparin increases fatal and major bleeding rates, thus this 
case report and others are raising these concerns as we need 
better evidence to support this practice [6, 13].

Conclusion

COVID-19 is known to cause an increase in inflammatory 
markers leading to a hypercoagulable state requiring the use of 
anticoagulant therapy. While the use of anticoagulation deems 
appropriate in COVID-19 as per literature and our clinical 
observations, dosing and guidelines regarding this are lack-
ing and desperately needed. Clinicians should also be vigilant 
about bleeding complications such as retroperitoneal hemor-
rhage in COVID-19 patients on anticoagulation. In such in-
stances by donning appropriate personal protective equipment 
(PPE), arterial embolization can be performed as it remains 
safe, effective and less invasive with good outcomes when 
compared with surgery as described in our case report.
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