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ABSTRACT

ARTICLE HISTORY

Introduction: Critically ill patients with COVID-19 are at increased risk of developing a hyper-
coagulable state due to haemostatic changes directly related to the SARS-CoV-2 infection or to
the consequence of the cytokine storm. Anticoagulation is now recommended to reduce the
thrombotic risk. llio-psoas haematoma (IPH) is a potentially lethal condition that can arise during
the hospitalization, especially in intensive care units (ICUs) and frequently reported as a compli-
cation of anticoagulation treatment.

Materials and methods: We report a case series of seven subjects with SARS-CoV-2 pneumonia
complicated by llio-psoas haematomas (IPHs) at our COVID-Hospital in Rome, Italy.

Results: Over the observation period, 925 subjects with confirmed SARS-CoV-2 infection were
admitted to our COVID-hospital. Among them, we found seven spontaneous IPHs with an inci-
dence of 7.6 cases per 1000 hospitalization. All the reported cases had a severe manifestation of
COVID-19 pneumonia, with at least one comorbidity and 5/7 were on treatment with low
weight molecular heparin for micro or macro pulmonary thrombosis.

Conclusions: Given the indications to prescribe anticoagulant therapy in COVID-19 and the lack
of solid evidences on the optimal dose and duration, it is important to be aware of the iliopsoas
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haematoma as a potentially serious complication in COVID-19 inpatients.

KEY MESSAGE

o Critically ill patients with COVID-19 are at increased risk of hypercoagulability state and anti-

coagulation therapy is recommended.

e llio-psoas haematoma (IPH) is found to be a complication of anticoagulation regimen espe-

cially in severe COVID-19 cases.

e An incidence of 7.6 cases per 1000 admission of IPHs was reported.
e Hypoesthesia of the lower limbs, pain triggered by femoral rotation, hypovolaemia and
anaemia are the most common symptoms and signs of IPHs that should alert physician.

Introduction

Critically ill patients with coronavirus disease-2019
(COVID-19) are at increased risk of developing a hyper-
coagulable state [1].

The pathophysiology behind this phenomenon
has been suspected to be a result of haemostatic
changes that might be direct effect of severe acute
respiratory syndrome-coronavirus-2 (SARS-CoV-2) or a

consequence of a cytokine storm that alters the onset
of the systemic inflammatory response syndrome
(SIRS), as observed in other viral disease [2]. To hinder
this hypercoagulable state, COVID-19 patients should
be properly anticoagulated to reduce the thrombotic
risk [3-8].

IPH is a potentially lethal condition frequently
reported as a complication of anticoagulation therapy
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that can arise during the hospitalization, especially in
intensive care units (ICUs) [9]. To date, a single case of
spontaneous IPH in a COVID-19 patient has been
reported [10]. Here, we report seven cases of spontan-
eous IPHs occurring in patients with severe COVID-19
pneumonia admitted to our Institute.

Materials and methods
Study population and setting

We consecutively included all subjects with a micro-
biologically confirmed SARS-CoV-2 infection who were
admitted to the National Institute for Infectious
Diseases IRCCS Lazzaro Spallanzani in Rome, ltaly,
between 1 March 2020 and 30 October 2020. Medical
history, demographic and clinical data were collected
through review of medical records. Data have been
collected for the ReCOVeRI Study, a registry on COVID-
19 for clinical Research of the National Institute for
Infectious Diseases L. Spallanzani, approved by the
Ethical Committee of the National Institute for
Infectious Diseases L. Spallanzani IRCCS (number 164,
26 June 2020). Laboratory and radiologic assessments
during the hospital stay were performed by the treat-
ing physician according to the hospital operative pro-
cedure. All patients gave informed consent for
collecting personal data for research purposes.

Definitions

A confirmed case of COVID-19 was defined by a posi-
tive real-time reverse-transcription PCR (RT-PCR) assay
for SARS-CoV-2 on nasopharyngeal swab and/or a
positive serology for SARS-CoV-2 (positive immuno-
globulin (Ig) G or M or A for SARS-CoV-2).

Severe disease was defined as clinical signs of
pneumonia plus one of the following: respiratory rate
greater than 30 breaths per min, severe respiratory
distress or oxygen saturation less than 90% on room
air [11].

Hyperinflammation syndrome was defined as hav-
ing at least two among D-dimer above 1000 ng/mL,
ferritin above 500mcg/L, LDH above 300 UI/L and
lymphocyte count below 1000 cell/mm? [1]. llio-psoas
haematoma was diagnosed by using computerized
tomography (CT)-scan or magnetic resonance imag-
ing (MRI).

All CT scans were performed on a multi-detector
row CT scanner (Bright Speed, General Electric Medical
Systems, Milwaukee, WI) using 120kV pp, 250 mA,
pitch of 1.375, gantry rotation time of 0.6s. A chest
and abdomen CT was performed from the apex of

lung to symphysis pubis before and after injection of
iodinated contrast media into a peripheral vein with
three-phase arterial, venous and delayed phase. The
baseline scan of the thorax was reconstructed with
slice thicknesses of 0.625mm and spacing of 1mm
with high contrast resolution algorithm. The contrast
media scan of the thorax and abdomen was recon-
structed with slice thicknesses of 1.25 mm and spacing
of 1 mm, completed with multiplanar reconstructions
(MPR and Mip). The MRI scan was performed on HDx
scanner (General Electric Medical Systems, Milwaukee,
WI), 1.5 T, with T1 and T2 weighted sequences also
after spectral fat subtraction and paramagnetic con-
trast media.

Results

Over the observation period, 925 subjects with con-
firmed SARS-CoV-2 infection were admitted to our
COVID-hospital. Among them, we observed seven
spontaneous IPHs with an incidence of 7.6 cases per
1000 hospitalization.

Clinical characteristics and outcome

Main demographic and clinical characteristics and out-
comes are summarized in Table 1.

Four patients were female with an age ranging
between 65 and 80 years and a median body mass
index of 28 (IQR 25-32). At the time of COVID-19 diag-
nosis, all patients were diagnosed with pneumonia
and had at least one comorbidity; among them, three
patients had hypertension, two patients had diabetes
and one patient a chronic obstructive pulmonary dis-
ease (COPD). The median hospital stay was 34 days
(IQR 30-36). Severe clinical presentation was observed
in four patients with an admission oxygen saturation
(Sp0O2) 93% on room air (IQR 90-98). The arterial oxy-
gen partial pressure (PaO2 in mmHg) to fractional
inspired oxygen (PaO2/Fi02) ratio was between
200 mmHg and 300 mmHg and it required supplemen-
tal oxygen therapy with non-invasive ventilation by
using continuous positive airway pressure (cPAP).
Three patients required invasive mechanical ventilation
with orotracheal intubation (OTIl) and admission to the
ICU. Chest CT scan performed at admission, showed
bilateral ground-glass opacities (GGOs) and sub-
segmental consolidations, mostly located in the per-
ipheral zone. Moreover, other imaging features such
as linear opacities, “crazy-paving” pattern, the “reverse
halo sign” and subsegmental vessel enlargement were
described. In particular, the vessel enlargement was
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described close to the GGOs, which is compatible
with thrombo-inflammatory processes. The contrast
enhancement scan showed in five out of seven throm-
bosis-mediated micro-perfusion defects in peripheral
pulmonary vessels.

All patients received prophylactic low weight
molecular heparin (LWMH) at admission, with the
exception of one patient who started anticoagulant
therapy with LWMH for pulmonary embolism previ-
ously diagnosed at the emergency department. The
heparin dosages were modified according to clinical
worsening and to the diagnosis of micro or macro pul-
monary thromboembolic events. Only one patient was
taking antiaggregants medications discontinued as
soon as the diagnosis of IPH was made.

Overall, steroid therapy was administered in five
patients. Specifically, concerning SARS-CoV-2 therapy,
four patients received oral lopinavir/ritonavir (LPV/r,
400/100 mg twice per day for 14 days), one of them
received also oral hydroxychloroquine (200mg twice
per day for 10 days); four patients were treated with
intravenous remdesivir (200mg on day one followed
by 100mg since day 2 to day 10), combined with
intravenous dexamethasone (6mg once daily for
10 days) in three of them. Inflammation and coagula-
tion parameters are shown in Table 1. Briefly, all
patients had an hyperinflammation pattern with a
median ferritin level of 548 pg/mL (IQR 369-2167 pg/
mL) and C-reactive protein (CRP) of 8.6 mg/dL (IQR
6.6-15.8mg/dL) and a D-dimer of 796ng/mL (IQR
608-1373 ng/mL).

During the hospitalization, after a median of 35
(IQR 29-50) days, signs of neurologic compression
with hypoesthesia of the lower limbs and general
signs of hypovolaemia and anaemia were always pre-
sent. A CT scan of the abdomen was performed

(a)

Angio-CT: Iliopsoas hematoma with small
arterial intralesional blush

revealing iliopsoas haematoma in all patients apart
from one subject studied by performing an MRI.

The patients were treated in a conservative manner,
resuscitated, according to clinical judgement, with
intravenous fluid, transfusions of red blood cells and
other supportive measures; only one patient, haemo-
dynamically unstable, underwent arterial embolization.

Five patients were discharged with no long-lasting
complications, one patient is still hospitalized and one
patient died.

Imaging

The differential diagnosis of pelvic mass of the
abdominal wall includes the most frequent patholo-
gies as sarcoma, haematoma and abscess. Mass signal
characteristics, vascular pattern during and after intra-
venous injection of contrast media and the presence
of other elements (e.g. small intralesional calcifica-
tions) might help the radiologist to perform a cor-
rect diagnosis.

In our cases, a non-enhanced CT scan of the abdo-
men showed diffuse enlargement as well as heteroge-
neous density of the ilio-psoas muscle with an area of
high density or fluid-fluid level for subacute haema-
toma. The absence of a contiguous mass with a vascu-
lar pattern led to rule out a diagnosis of
haemorrhagic sarcoma.

The size of the haematomas found ranged from a
minimum of 4-10cm. In four patients, the dimensions
exceeded 12cm of transverse diameter and longitu-
dinal extension of about 10 cm.

In two cases, the CT angiogram showed multiple
streaks of contrast blush; delayed phase shows pool-
ing (increased size of blush) of intravenous contrast
media (Figure 1(a,b)). Contrast media blush, lack of
internal fluid density and marginal enhancing

Angio-CT: delayed phase shows pooling

(increased size of blush) of iv contrast

media in same patient.

Figure 1. (a) Arterial phase CT of right haematoma and (b) delayed phase CT of right haematoma.
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T1w : heterogeneous iliopsoas
mass hyperintense on T1 FSE
sequence that suggest subacute
hematoma

different hemoglobin

catabolites inside the

hematoma

Figure 2. (a) MRI of right iliopsoas haematoma, (b) MRI of right iliopsoas haematoma and (c) MRI of right iliopsoas haematoma.

component may exclude the diagnosis of iliopsoas
abscess and raises the possibility of sub-
acute haematoma.

In one case, MRI study was performed and showed
a heterogeneous iliopsoas mass, with normal diffu-
sion-weighted imaging (DWI) pattern and hyperin-
tense areas on T1- and T2-weighted images for
haemoglobin catabolites (metaHb) for subacute
haematoma (Figure 2(a-c)).

The MRI findings correlated with the evolution of
the haematoma:

e Acute haematoma: Iso-hypointense in T1-weighted
(w) or slightly hypointense to muscle and hypo-
hyperintense in T2 weighted (w).

e Subacute haematoma: Hyperintense in Tlw and
T2w; high intensity rim, higher intensity peripheral
zone and lower intensity core in T1w and relatively
higher signal from core to periphery in T2w.

e Chronic haematoma: Hypointense rim in Tlw
and T2w.

Discussion

Spontaneous IPH is defined as a retroperitoneal collec-
tion of blood involving the ilio-psoas muscle. Few
studies evaluated the incidence of spontaneous IPHs
in patients undergoing anticoagulation therapy that
has been reported ranging from 0.1 to 0.6% [12].
Recently, a retrospective study in no COVID patients
showed an incidence of IPHs of 3.8 cases per 1000
admission in ICUs [9] and our incidence of 7.6 cases

over 1000 hospitalization, is higher than that previ-
ously reported. Risk factors in our small case series are
the same reported in literature, as age, anticoagula-
tion, a high body mass index, comorbidities such as
hypertension and diabetes [9,13,14], moreover, our
patients had an activated partial thromboplastin time
(aPTT) above the therapeutic range at the moment of
the diagnosis of the IPHs. Disseminated intravascular
coagulopathy (DIC) and increased aPTT are both inde-
pendent predictors of unfavourable prognosis [9]. The
precise pathogenesis of retroperitoneal bleeding is
unknown, it is most commonly reported as a compli-
cation of anticoagulation and, more rarely, in the set-
ting of a clotting disorder or traumatic injury during
the patients’ mobilization in the prone pos-
ition [15-19].

Due to the anatomical proximity of these muscles
to the lumbar plexus, it is hypothesized that retroperi-
toneal pre-existing microvascular atherosclerosis could
increase sensitivity to rupture and microtrauma such
as cough or vomiting could also lead to retroperiton-
eal bleeding [20].

It is well known that one of the causes of mortality
in COVID-19 patients is venous thromboembolism
(VTE) as evidenced by altered coagulation profile like
elevated D-dimers [1,20].

This hypercoagulable phenomenon is due to the
increased pro-inflammatory cytokines leading to athero-
sclerotic changes through local inflammation, micro-
vascular thrombi and haemodynamic changes with
multiorgan failure and death [1]. For these reasons, the
administration  of  prophylactic or therapeutic
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anticoagulant agents is recommended [3-8]. Five cases
among those we reported were fully treated with low
molecular weight heparin for pulmonary
micro-thrombosis.

Anticoagulation treatment and additional anti-plate-
let medications, increase the risk of major bleeding
complications like retroperitoneal haemorrhage [9,10].
In a French ICU, 19 out of 92 (21%) COVID-19 patients
on full anticoagulant treatment had 22 haemorrhagic
events, and five of them were gastrointestinal [21].

Regarding IPHs, the optimal treatment remains con-
troversial; however, initial treatment consists of discon-
tinuation of anticoagulant agents, transfusion therapy,
volume resuscitation and supportive measures; haemo-
dynamically unstable patients, according to expert clin-
ical judgement, can be treated with arterial embolization
as it is minimally invasive with quick therapeutic effect
when compared with surgical treatment.

Furthermore, stopping anticoagulation in case of
IPHs and of a documented pulmonary micro-throm-
bosis in COVID-19 could be life-threatening.

Given the indications to prescribe anticoagulation in
COVID-19 and the lack of solid evidences on the opti-
mal dose and duration, specifically in micro-thrombosis,
it is important to be aware of the iliopsoas haematoma
as a potentially serious complication. As there is no
consensus on therapeutical management of IPHs, each
decision (i.e. conservative treatment, embolization, sur-
gical or CT scan-guided haematoma'’s drainage) should
be made according to the clinical stability of the
patients and by weighting risks and benefits.

We definitely need more studies in order to estab-
lish which is the optimal heparin dose and how long
it should be continued in micro-thrombosis, as antico-
agulation may increase the risk of major and poten-
tially fatal bleeding.
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