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Introduction 

There is evidence that patients hospitalized with 
COVID-19 pneumonia have hyperactive coagulation 
status, and they are at risk for thrombotic complica-
tions, including deep vein thrombosis, pulmonary em-
bolism, ischemic stroke, and myocardial infarction. 
Thrombosis is associated with critical illness and all-
cause mortality, and one of the main causes of death 
is pulmonary embolism.1-7 At the same time, these pa-
tients suffer from hypoxia; therefore, they need respi-
ratory support with high-flow oxygen via face mask 
and/or non-invasive positive pressure ventilation 
(NIPPV).8 

Frequently, patients suffering from acute respira-
tory distress syndrome (ARDS) require nursing in a 
prone position. In fact, this strategy takes advantage 
of different pathophysiological mechanisms: a better 
expansion of the posterior lung fields, optimization of 
the ventilation-perfusion ratio due to fluids’ redistrib-
ution, improvement of ventilation of the dorsal lung 
fields and reduction of the amount of parenchyma 
compressed by the heart muscle.9-13 

In 2020, from March 19 to May 30, the Urgency 
Medicine ward of the Emergency Department and a 
large section of the Internal Medicine department 
were transformed into COVID wards. During this pe-
riod, 75 patients with SARS-CoV-2 were admitted: 57 
had pneumonia with ARDS. 

We adopted a therapeutic protocol shared with the 
Infectious diseases and Respiratory departments,14 
which consisted of the administration of an association 

Hemorrhagic complications in COVID-19: three women with
pectoral hematoma and a review 

Barbara Presciuttini,1 Dario Benazzi,2 Massimo Amato,2 Mauro Pagani1 

1Internal Medicine, Carlo Poma Hospital, ASST Mantova, Mantova; 2Emergency Department, Urgency Medicine Ward, Carlo 
Poma Hospital, ASST Mantova, Mantova, Italy 

ABSTRACT 

Patients hospitalized with COVID-19 pneumonia are at risk for thrombotic complications. At the same time, they need 
respiratory support, and they frequently require nursing in a prone position. From March to May 2020, 57 patients with acute 
respiratory distress syndrome were admitted to our departments. Our therapeutic protocol included anticoagulant treatment and 
prone positioning. We have treated three obese women affected by severe pneumonia and pectoral hematoma with post-hemorrhagic 
anemia. We have already described two of these cases in our previous publication; in this new article, we describe a third similar 

case and review clinical reports from 2020 to 2022 about 
hemorrhagic complications during COVID-19. Reports 
confirm that pectoral hematomas and bleeding in unusual 
sites are a complication of COVID-19. Pectoral hematomas 
are likely to be related to COVID-19 severity, heparin dosage, 
and traumatism due to cough and pronosupination.

Italian Journal of Medicine 2023; volume 17:1590

Correspondence: Barbara Presciuttini, Medicina Interna, 
ASST Mantova, Via Lago Paiolo 10, I-46100, Mantova, Italy. 
E-mail: barbara.presciuttini@asst-mantova.it

Key words: COVID-19, pectoral hematoma, prone position-
ing, non-invasive ventilation. 

Acknowledgments: this manuscript is dedicated to all patients 
and health workers who have fought against COVID-19 in 
Italy and around the world. 

Contributions: BP, DB, substantial contributions to the con-
ception of the manuscript, acquisition, analysis and interpre-
tation of data, revising critically, assuring accuracy. MA, MP, 
interpretation of data and drafting the text. All the authors ap-
proved the final version to be published. 

Ethical approval and consent to participate: written informed 
consent was obtained from the patients. 

Funding: none. 

Availability of data and material: all data are available from 
the corresponding author on request. 

Informed consent: the manuscript does not contain any indi-
vidual person’s data in any form. 

Received: 23 March 2023. 
Accepted: 27 March 2023. 

Publisher’s note: all claims expressed in this article are solely 
those of the authors and do not necessarily represent those of 
their affiliated organizations, or those of the publisher, the ed-
itors and the reviewers. Any product that may be evaluated in 
this article or claim that may be made by its manufacturer is 
not guaranteed or endorsed by the publisher. 

©Copyright: the Author(s), 2023 
Licensee PAGEPress, Italy 
Italian Journal of Medicine 2023; 17:1590 
doi:10.4081/itjm.2023.1590 

This work is licensed under a Creative Commons Attribution 
NonCommercial 4.0 License (CC BY-NC 4.0).

Non
-co

mmerc
ial

 us
e o

nly



of drugs, according to the severity of clinical features, 
and respiratory physiotherapy management, such as 
pronation: i) antibiotic therapy with azithromycin (500 
mg daily), sometimes associated with ceftriaxone (2 g 
daily) or levofloxacin (500 mg daily); ii) antiviral ther-
apy with hydroxychloroquine and/or protease in-
hibitors (darunavir + ritonavir or lopinavir + ritonavir); 
iii) immunomodulatory therapy with methylpred-
nisolone or dexamethasone in severe cases and 
tocilizumab in selected cases; iv) enoxaparin sodium 
(prophylactic dosage or, in severe cases, anticoagulant 
dosage); v) high-flow oxygen therapy delivered by a 
Venturi mask and/or NIPPV; vi) alternation of supine 
and prone position in bed (prone positioning). 

We have analyzed three cases in which hemor-
rhagic complications endangered life: three cases of 
women affected by severe ARDS, due to COVID-19 
pneumonia, and pectoral hematoma with post-hemor-
rhagic secondary acute anemia. We have already de-
scribed two of these clinical cases in our previous 
publication.15 

In this new article, we describe a third similar case: 
she was obese as the other two women, and she had a 
pectoral hematoma, a problem that was very rare be-
fore this pandemic. We have also reviewed clinical re-
ports from 2020 to 2022 about hemorrhagic 
complications during COVID-19 (PubMed and online 
reviewed publications). 

 
 

Case report 

An 82-year-old woman, suffering from obesity 
(weight 84 Kg, BMI 31), arterial hypertension, type II 
diabetes mellitus, dyslipidemia, vascular encephalopa-
thy with epilepsy, and hypomobility, came to the 
Emergency Department on the 2nd of May 2020 be-
cause of dyspnea and fever. 

Chest x-ray on admission: widespread accentua-
tion of the peribronchovasal plot with bilateral 
parenchymal thickening strips; cardiomediastinal 
shadow in axis. 

Bioumoral tests: leucocytes 13910/ul, erythrocytes 
3530000/ul, hemoglobin 10 g/dl, PT 1.00, creatinine 
0,67 mg/dl, C-reactive protein 2,4 mg/dl. Her nasal 
swab was positive for COVID-19. 

Arterial blood gas analysis during NIPPV: pH 
7.45, pO2 59 mmHg, pCO2 32 mmHg, O2 saturation 
94% with inspired fraction of O2 (FiO2) 35%, 
pO2/FiO2 169, PEEP 5 cmH2O (moderate ARDS ac-
cording to Berlin definition).16 

Treatment: ceftriaxone 2 g and azithromycin 500 
mg daily, high flow oxygen via Venturi mask (6 l/min) 
alternating with NIPPV, methylprednisolone 40 mg 
daily, enoxaparin 6000 U bid, respiratory physiother-
apy and alternating supine and prone position in bed. 

On the 6th of May, a swelling in the right mam-

mary-pectoral site was noticed. A thoracic computed 
tomography (CT) scan without contrast medium was 
performed (Figure 1): right pectoral hematoma (8.2 x 
5.3 x 11 cm) with multiple arterial spreads, likely com-
ing from the lateral thoracic artery. 

She underwent arterial embolization (branches 
from the lateral thoracic artery have been treated with 
hemostatic material). Moreover, she received a blood 
transfusion with 2 bags of packed red cells due to 
acute anemia (hemoglobin 7.2 g/dl, hematocrit 23%). 

Pectoral muscle hematoma is a rare condition. It 
is generally caused by traumas to the chest wall or in-
vasive medical procedures. The spontaneous pectoral 
hematoma is even rarer, and it is reported in five cases 
related to blood thinner medication.17,18 Despite it is 
rare, the pectoral hematoma was a life-threatening 
complication in a significant number of cases of 
COVID-19 in our departments (4%). 

Our three patients have similar characteristics: 
they are females with high BMI, treated with prono-
supination and sodium heparin at a higher dosage than 
prophylactic dosage. A consistent large hematoma de-
veloped and led to severe acute anemia. In two cases, 
embolization was necessary to stop bleeding. In the 
less dramatic case, a CT scan was performed without 
contrast (due to chronic renal failure), and it did not 
allow us to identify which vessels were involved, but 
the morphological-anatomical characteristics of the 
hematoma suggested that it also may have been deter-
mined by an arterial injury from lateral thoracic or col-
lateral branches. In one case, the CT scan showed not 
only the pectoral hematoma, but also the presence of 
pulmonary embolism in a subsegmental branch. 
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Figure 1. Image from the thoracic computed tomography 
scan of the patient showing a severe right wall 
hematoma.
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Discussion 

The lateral thoracic artery is a branch of the axillary 
artery that follows the pectoralis minor muscle’s margin 
towards the thoracic lateral wall, vascularizing the an-
terior pectoral and sub-scapular muscles. It is anasto-
mosed with the internal mammary artery, with the 
subscapular artery and the intercostal arteries. 

In women, the lateral thoracic artery is particularly 
large and emits lateral mammary branches that reach 
the breast. In obese women, the breast is bigger and 
more prone to traumas during passive postural changes. 

Bargellini et al. reported four COVID-19 patients 
with spontaneous bleedings underwent endovascular 
embolization. The first case was a woman with a large 
left pectoral muscle hematoma due to rupture of the 
superior thoracic artery, probably occurring during pa-
tient’s mobilization while she was on the respirator in 
the prone position. The second case was a large 
hematoma of left ileopsoas. The third case was a rec-
tus sheath hematoma. The last case was a hematoma 
of the left thigh. All these four patients were treated 
with low-molecular-weight heparin (LMWH) at a 
therapeutic dosage.19 

Abate et al. evaluated the local prevalence of spon-
taneous muscular hematoma (SMH) retrospectively 
analyzing the medical records of all COVID-19 pa-
tients referring from March 11th 2020 to February 22nd 
2021. The study identified ten patients with COVID-
19 complicated by SMH (2.1%). In five cases, the 
hematoma appeared in the ileopsoas muscle, in three 
cases in the vastus intermedius, in one case in the large 
pectoral muscle and in one case in the gluteus. All pa-
tients had been mobilized with pronosupination and 
treated with LWMH.20 

Taleja et al. reported four COVID-19 patients on 
anticoagulation therapy complicated by spontaneous 
hematomas (one in the gastrocnemius muscle, the sec-
ond in the retroperitoneum anterolateral to the left psoas 
muscle, the third in the vastus medialis and the fourth 
in the pectoral muscle).21 

Okuturlar et al. have described a single case of a 70-
year-old man with a pectoral muscle hematoma as a 
complication of COVID-19 treatment. He was treated 
with favipiravir, levofloxacin, enoxaparin 8000 U bid, 
dexamethasone, and oxygen.22 

Lopez-Martinez et al. have described treatments by 
embolization in nine patients with spontaneous 
hematomas and COVID-19. One of them had a pectoral 
hematoma.23 

Singh et al. have reported four cases of COVID-19-
associated pneumonia complicated by bleeding at an 
unusual location. In two cases patients were female, 
treated with heparin at anticoagulation dosage: they de-
veloped chest wall hematomas.24 

Sottilotta et al. have described two cases of iliopsoas 

hematoma in male patients with COVID-19 being 
treated with enoxaparin 6000 U bid.25 

Clinical reports show that coagulopathy is a promi-
nent feature of COVID-19. A high incidence of throm-
boembolic complications has been reported (e.g., 
pulmonary embolism).3,4,26 This is why patients are 
treated with heparin (LMWH) at a prophylactic or ther-
apeutic dosage. 

We have described pectoral hemorrhagic complica-
tions during prone positioning and non-invasive venti-
lation in patients affected by COVID-19. It should also 
be noted that one of our patients' treatments with enoxa-
parin not only probably contributed to the onset of the 
bleeding complication, but also did not prevent pul-
monary embolism. 

It can be hypothesized that the pro-inflammatory 
endovascular bioumoral condition in severe forms of 
COVID-19 pneumonia and the anticoagulant treatment 
with enoxaparin sodium have determined the condition 
of fragility of the vascular wall.4,2,27 In addition, cough 
and the continuous changes of posture, applied accord-
ing to the respiratory therapeutic protocol, have proba-
bly led to a repeated breast-pectoral traumatism and the 
rupture of blood vessels.8,10,11 

 
 

Conclusions 

In conclusion, clinical researchers confirm our ini-
tial hypothesis: severe cases of COVID-19 are related 
to rare major hematomas or bleeding in unusual sites 
and consequent severe acute anemia. 

Bleeding diathesis is likely multifactorial, related to 
COVID-19 illness severity, heparin dosage, traumatism 
due to cough and pronosupination. 

The practice of pronosupination in patients with res-
piratory failure affected by COVID-19 should be per-
sonalized, considering the characteristics of the patients, 
in particular BMI, and the dosage of enoxaparin sodium. 

Bleeding can be life-threatening, so it is important 
to monitor patients carefully and limit therapeutic anti-
coagulation to appropriate indications. 
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