
Annals of Short Reports and Clinical Images

2021 | Volume 3 | Article 1024013© 2021 - Medtext Publications. All Rights Reserved. 

Muscular Hematomas and COVID-19: A Missed 
Diagnosis?: A Case Report

Case Series

Amanda D. Kaveney1*, Claire S Philipp1, Nancy C Prendergast2, Ian Kane2, and Naomi Schlesinger3

1Division of Hematology, Department of Medicine, Rutgers Robert Wood Johnson Medical School, USA

2Department of Radiology, Rutgers Robert Wood Johnson Medical School, USA

3Division of Rheumatology, Department of Medicine, Rutgers Robert Wood Johnson Medical School, USA

Citation: Kaveney AD, Philipp CS, Prendergast NC, Kane I, Schlesinger 
N. Muscular Hematomas and COVID-19: A Missed Diagnosis?: A Case 
Report. Ann Short Rep Clin Image. 2021; 3(1): 1024.

Copyright: © 2021 Amanda D. Kaveney

Publisher Name: Medtext Publications LLC

Manuscript compiled: Dec 08th, 2021

*Corresponding author: Amanda Kaveney, Division of Hematology, 
Department of Medicine-Rutgers Robert Wood Johnson Medical 
School Medical Education Building, Room 376 Rutgers, The State 
University of New Jersey, New Brunswick, NJ 08903-0019, USA, Tel: 
732 235 7678; E-mail: ryanad@rutgers.edu

Abstract 
Background: Bleeding complications have been reported with coronavirus disease 2019 (COVID-19) especially in association with anticoagulation use. Muscular 
hematomas are an uncommon bleeding complication of anticoagulation and notably absent in most series assessing thrombotic and bleeding complications 
associated with COVID-19. We report muscular hematomas in three hospitalized COVID-19 patients receiving anticoagulation.

Case presentation: Three critically ill male COVID-19 patients had acute renal failure and worsening anemia. The worsening anemia led to computed 
tomography imaging and a diagnosis of muscular hematoma with anticoagulation subsequently held in all three patients. Two patients required pack-red-blood-
cell transfusions. No surgical intervention was needed.

Conclusions: Anticoagulation is extensively used in COVID-19 patients both in prophylactic and therapeutic dosing. Muscular hematomas should be considered 
a potential complication of COVID-19 in hospitalized patients, especially those receiving anticoagulation and unexplained anemia. 
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Abbreviations
ICU: Intensive Care Unit; VTE: Venous Thromboembolism; 

CVA: Cerebrovascular Accident; ARDS: Acute Respiratory Distress 
Syndrome; SVT: Supraventricular Tachycardia; AKI: Acute Kidney 
Injury; TPA: Tissue Plasminogen Activator; PE: Pulmonary Embolism; 
CT: Computed Tomography; PRBC: Packed Red Blood Cells; DM: 
Diabetes Mellitus; CAD: Coronary Artery Disease; CABG: Coronary 
Artery Bypass Graft; PCI: Percutaneous Coronary Intervention; 
HTN: Hypertension; MRI: Magnetic Resonance Imaging

Introduction
Thrombotic risk increases in Coronavirus Disease 2019 

(COVID-19), and thromboembolism denotes poor prognosis [1,2]. 
Increased d-dimmers, c-reactive protein, and fibrinogen, have been 
reported and may predict mortality [1-3]. Critically ill COVID-19 
patients in the Intensive Care Unit (ICU) have a high risk of 
thrombosis, especially Venous Thromboembolism (VTE), despite 
prophylactic anticoagulation [1,4,5]. Anticoagulation has been 
associated with a lower mortality [2,3,5] and has prompted increased 

use of intermediate and therapeutic dose anticoagulation [6,7]. 
Bleeding is a well recognized side effect of anticoagulation [8]. Among 
bleeding sites in patients on anticoagulation, however, muscular 
hematomas are uncommon [9-11]. The overall rate of bleeding 
reported in association with COVID-19 has been reported to range 
from 2% to 4.6% in two US studies [12,13] with no intramuscular 
hematomas reported in these studies. We report muscular hematomas 
in three COVID-19 hospitalized patients.

Case Series
All three patients were male. All had acute renal failure and 

worsening anemia prior to the diagnosis of an intramuscular 
hematoma. Has-BLED [14] and IMPROVE [15] bleeding scores, 
laboratory data on hospital admission and at time of bleeding, and 
treatment received during hospitalization are included.

Case 1
Sixty-five-year-old male, former smoker (40 pack-year history), 

with a history of Cerebrovascular Accident (CVA) (2018) was admitted 
due to Acute Respiratory Distress Syndrome (ARDS) secondary 
to COVID-19. The patient required immediate ICU admission and 
emergent intubation. He was started on enoxaparin 1 mg/kg BID and 
continued on home medication of clopidogrel. The hospital course 
was complicated by recurrent Supraventricular Tachycardia (SVT) 
requiring recurrent cardio version as well as Acute Kidney Injury 
(AKI), requiring hemodialysis. He also received Tissue Plasminogen 
Activator (TPA) on hospital day four due to acute worsening of his 
respiratory status and concern for Pulmonary Embolism (PE). Post 
TPA, patient was started on intravenous unfractionated heparin, 
which was eventually held due to worsening anemia and persistent 
oozing from lines. He was resumed on heparin prophylaxis but again 
developed acute worsening of his anemia requiring blood transfusion. 
At that time, the patient had a Computed Tomography (CT) scan 
and was found to have a 4.6x6.3 cm intramuscular hematoma of left 
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psoas (Figure 1) and iliacus muscles and focal hematomas in the 
right pectineus/adductor longus muscle, the right adductor brevis, 
the vastus lateralis bilaterally, and the left rectus femoris muscles 
(Figure 2). All anticoagulation was held at that time, and surgery was 
consulted for evaluation of compartment syndrome. He received three 
units of Packed Red Blood Cells (PRBCs) but no surgical intervention 
was required. There was also concern for Vitamin K deficiency and 
patient received intravenous Vitamin K replacement. The patient 
recovered with conservative therapy. He was subsequently resumed 
on heparin prophylaxis, which he was able to tolerate for the duration 
of the hospitalization.

Case 2
Seventy-eight-year-old male with a history of type 2 Diabetes 

Mellitus (DM), Coronary Artery Disease (CAD) post-Coronary Artery 
Bypass Graft (CABG) and Percutaneous Coronary Intervention (PCI) 
with a stent, hypertension, hyperlipidemia, asthma, nasopharyngeal 
cancer post-chemotherapy (2015), and history of right pontine 
ischemic CVA was admitted due to ARDS and  AKI secondary to 
COVID-19. The patient was receiving dual antiplatelet therapy with 
aspirin and clopidogrel prior to hospitalization. Upon admission, 
the patient was started on intermediate-dose enoxaparin 40 mg BID 
and aspirin was held. Enoxaparin was increased to 1 mg/kg BID 
due to development of atrial fibrillation during the hospital course. 
Enoxaparin was decreased back to 40 mg BID due to a decline in Hgb. 
CT scan was performed due to progressive anemia and showed right 
lower extremity obturator, adductor, and hamstring intramuscular 
hematoma measuring 7.8x2.5 cm. Anticoagulation washeld but 
eventually resumed with unfractionated heparin prophylaxis. The 
patient recovered with conservative treatment and was ultimately 
discharged on aspirin 81mg daily due to paroxysmal atrial fibrillation.

Case 3
Fifty-nine-year-old male with a history of Hypertension (HTN) 

and newly diagnosed type 2 DM, admitted with ARDS secondary 
to COVID-19. The patient required immediate ICU admission and 
emergent intubation secondary to ARDS and hypoxic respiratory 
failure, hypertensive emergency, and AKI. He initially received 
enoxaparin 1mg/kg BID with further dose adjustments due to AKI 
and was eventually changed to IV unfractionated heparin. Due to a 
change in mental status, the patient underwent a head CT and was 
found to have an acute left frontal subdural hematoma and subdural 
hemorrhage in the inferolateral right frontal and temporal subdural 
space. The patient also had CT scans of the chest, abdomen, and pelvis 
at that time due to acute anemia and was found to have a muscular 
hematoma involving the right subscapularis (Figure 3), left gluteus 
minimus, and left obturator internus muscles (Figure 4). Patient 
was not felt to be candidate for protamine sulfate due to timing of 
last heparin exposure. He received 2 units of PRBCs and no surgical 
intervention was required. Anticoagulation was held for two weeks. 
He was eventually resumed on unfractionated heparin prophylaxis 
which he was able to tolerate until discharge.

Discussion
Muscular hematomas are a rare complication of anticoagulation 

[16]. In non-Covid patients, advanced age (>75 years), the intensity of 
anticoagulation (especially INR >4), history of CVA (recent or remote), 
and concomitant use of drugs that interfere with hemostasis (aspirin 
or non-steroidal anti-inflammatory drugs) are the most important 
risk factors for bleeding complications while receiving anticoagulation 
[17]. Psoas muscle hematomas are rare, with an occurrence of 0.1% to 

Figure 1: Enlarged and hyperdense left iliopsoas muscle.
Abbreviations: IPs: Iliopsoas.

Figure 2: Hyperdense left rectus femoris, right pectineus and adductor 
brevis, and vastus lateralis muscles
bilaterally. Right pectineus muscle enlargement and shows low density fluid 
within.
Abbreviations: VL: Vastus Lateralis; P: Pectineus; B: Adductor Brevis; RF: 
Rectus Femoris.

Figure 3: Abnormal right subscapularis with hemorrhage.
Abbreviations: SS: Subscapularis.

Figure 4: Left obturator internus with bleeding.
Abbreviations: OI: Obturator Internus.
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0.6% [10,18]. The diagnosis of intramuscular hematomas is challenging 
and made in only 40% of patients [19]. CT images of muscular 
hematomas show diffuse muscle involvement, and hyperdense muscle 
lesions may be an early sign of a hematoma. Thus, CT imaging can 
help evaluate the extent of the hematoma and its regression [19,20], 
allowing a detailed retroperitoneal space study. Recent publications 
shed light on hemorrhagic events as a complication of COVID-19, 
especially in critically-ill ICU patients. One US retrospective study 
reported that among 4389 hospitalized COVID-19 patients, 1.9% 
of patients who did not receive anticoagulation had hemorrhagic 
events, compared to 3% among those who received therapeutic dose 
anticoagulation (p=0.2). Hemorrhagic events were more common 
among intubated patients. The most common site of hemorrhage was 
gastrointestinal, occurring in 50.7%. No intramuscular hematomas 
were identified [12]. In another US study of 429 hospitalized COVID 
patients, an overall bleeding rate of 4.6% was observed. In this study, 
gastrointestinal bleeding was reported in 42% (8/19) patients with 
bleeding events. No intramuscular hematomas were reported [13]. 
Interestingly in a recent one-center retrospective study of thrombotic 
and hemorrhagic events in critically-ill COVID-19 ICU patients from 
France, 23% of hemorrhagic events observed were intramuscular 
bleeds with an overall rate of 21% hemorrhagic events [21,22]. 84% 
were on full-dose anticoagulation [22]. All hemorrhagic events 
required interruption of anticoagulation and 14% (n=4) were fatal. 
The percentage of intramuscular hematomas is relatively high in this 
paper, as is the overall bleeding rate. One other single center study 
from Switzerland identified 14 hemorrhagic events (5.1%), including 
6 muscle hematomas out of 270 COVID-19 patients [23]. We suspect 
the muscular hematomas in our patients to be multifactorial.  Two 
out of 3 of our cases had mild thrombocytopenia with platelet 
counts on admission of 102,000 and 129,000. Al-Samkari et al. [13] 
identified platelet counts < 150,000/ul on initial presentation as a risk 
for bleeding (adjusted OR 2.9 [1.05,7.99]) during hospitalization for 
COVID-19. The authors also identified elevated d-dimer >2500 ng/
mlat presentation to be associated with increased risk for bleeding 
(adjusted OR 3.58 [1.01,12.66]). One of our cases presented with a 
d-dimer > 4000 ng/ml and one was just below 2500 ng/ml. COVID-19 
has been associated with arthralgias, myalgias, proximal muscle 
weakness, and elevated CPK [24]. Whether muscle injury associated 
with COVID-19 is a predisposing risk to muscle hematomas in 
COVID-19 patients especially in associated with anticoagulation is 
unknown. Certain bleeding disorders, particularly hemophilia, are 
associated with muscle hematomas, and muscle injury, contusion, 
and strain are predisposing risks [24,25]. Other potential risks in 
our cases include instrumentation (injections/line placement), TPA 
in one patient, platelet dysfunction due to uremia, and Vitamin K 
deficiency (corrected in one patient), None of the three patients had 
low fibrinogen. Imaging studies including CT scanning, ultrasound, 
or magnetic resonance imaging (MRI) are essential to the correct 
diagnosis of intramuscular hematomas once suspected. In addition 
to delays in clinical suspicion for muscle hematoma due to their 
infrequent nature, COVID-19 poses significant additional logistic 
barriers to the diagnosis of suspected muscle hematomas, potentially 
leading to the delay or omission of imaging required for the diagnosis. 
In hemodynamically stable patients, standard management of muscle 
hematomas is conservative, as was the case in our three patients. 
Surgical treatment is reserved for hemodynamically unstable patients.

Conclusion
Anticoagulation is routinely used to prevent and manage VTE 

in patients with COVID-19.Although bleeding is a well-known side 
effect of anticoagulation, muscular hematomas are uncommonly 
recognized as a site of bleeding. Intramuscular hematomas should 
be considered a potential complication of COVID-19 in hospitalized 
patients with unexplained anemia receiving anticoagulation, 
especially those receiving therapeutic dose anticoagulation. Early 
clinical suspicion and the appropriate imaging studies are essential to 
prompt diagnosis and avoidance of surgical intervention.
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