Case Report

More than what meets the eye in COVID-19 critical illness:
A case report of bilateral femoral neuropathy due to psoas

hematomas
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Bilateral femoral neuropathy is rare, especially that
caused by bilateral compressive iliopsoas, psoas,
or iliacus muscle hematomas. We present a case of
bilateral femoral neuropathy due to spontaneous psoas
hematomas developed during COVID-19 critical
illness. A 41-year-old patient developed COVID-19
pneumonia, and his condition deteriorated rapidly. A
decrease in the hemoglobin level prompted imaging
studies during his intensive care unit (ICU) stay.
Bilateral psoas hematomas were identified as the
source of bleeding. Thereafter, the patient complained
of weakness in both upper and lower limbs and
numbness in the lower limb. He was considered to
have critical illness neuropathy and was referred to
rehabilitation. Electrodiagnostic testing suggested
bilateral femoral neuropathy because of compression
due to hematomas developed during the course of his
ICU stay. The consequences of iliopsoas hematomas
occurring in the critically ill can be catastrophic,
ranging from hemorrhagic shock to severe weakness,
highlighting the importance of recognizing this entity.
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wide range of neurological complications

ssociated with  COVID-19 affecting both
central and peripheral nervous systems have been
reported. Unilateral femoral mononeuropathy is an
uncommon condition. Bilateral femoral neuropathy
is rare, especially that caused by bilateral compressive
iliopsoas, psoas, or iliacus muscle hematomas. In this
report, we present the case of a 41-year-old patient
with COVID-19-associated acute respiratory distress
syndrome (ARDS), who developed bilateral femoral
neuropathy as a consequence of bilateral psoas
hematomas. We additionally report the findings of a
literature review search for bilateral femoral neuropathy
cases in association with psoas, iliacus, or iliopsoas
hematomas. The management of such cases remains
largely unstandardized and understudied.

Case Report. latient information. A 41-year-old
man, a known case of diabetes mellitus type 2, bronchial
asthma, and obesity, presented with cough, shortness
of breath, and fever. His COVID-19 positive status
was confirmed via nasopharyngeal polymerase chain
reaction testing. The patient developed ARDS during
his hospital stay, and transferring him to the intensive
care unit (ICU) was deemed necessary. His condition
continued to deteriorate; hence, he was mechanically
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ventilated and placed on venovenous extracorporeal
membrane oxygenation (ECMO) 3 days into his
ICU stay. His ICU course was both complicated
and lengthy. He developed partial thrombosis of the
proximal part of the right internal jugular vein, which
was the ECMO access point at that time. Therefore,
the access was switched to the left side (left internal
jugular and right common femoral veins). A decrease
in the hemoglobin level from 9.0 to 7.5 g/L prompted
imaging investigations. Computed tomography (CT)
scan of the abdomen and pelvis demonstrated the
source of the bleeding: right iliopsoas and left psoas
hematomas (Figures 1-2). At the time of the bleeding,
heparin infusion was being administered. The patient
was treated conservatively, and his hemoglobin level
subsequently stabilized.

On discharge from the general hospital, although
higher brain function was preserved, upper and lower
limb weakness and loss of sensation in the ventral side
of both lower limbs were evident. Dabigatran 110 mg
twice daily was added to his home medications.

Clinical Findings. The patient was referred as a case
of critical illness neuropathy for rehabilitation. He was
admitted to the inpatient rehab floor 3 months after
the discharge. On examination, upper limb tone and
power were back to baseline. However, his lower limbs
were hypotonic. Hip flexion was 1/5 on the left side and
2/5 on the right side. Both knee flexors and extensors
were weak, with powers of 2/5 and 0/5, respectively.
His ankle power was 4/5 bilaterally. Knee and ankle
reflexes were absent in both limbs. Furthermore, he had
reduced sensation in the distribution of the femoral and
saphenous nerves.

Diagnostic assessment. Given the above findings, the
patient was suspected to have femoral neuropathy in
both limbs in addition to the diagnosis of critical illness
neuropathy. Therefore, an electrodiagnostic study was
performed. The findings were conclusive for mild
sensory motor axonal polyneuropathy and bilateral
femoral neuropathy with severe denervation in both
quadricepses. The iliopsoas on the left side exhibited
significant weakness, but needle electromyography was
not performed as the patient was on anticoagulants. As
he was retrospectively diagnosed, a follow-up CT scan
was carried out 8 months after the bleeding, which
showed complete resolution of the hematomas.

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
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Figure 1 - The CT of the pelvis, which demonstrates bilateral psoas
hematomas, more significant on the left and right iliac
hematoma (transverse plane).

Figure 2 - The CT of the abdomen and pelvis, which demonstrates
bilateral psoas hematomas, more extensive on the left as well
as right iliac hematoma (coronal plane).

Therapeutic  intervention. A comprehensive
inpatient rehabilitation program was offered, including
occupational and physical therapy, for 5 months.
Follow-up and outcomes. One year after the injury
to the femoral nerve, the patient was independent for
all activities of daily living and was able to walk with

a walking aid (walker, quadripod) under supervision
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41-year-old man, a known case of diabetes mellitus type 2,

bronchial asthma, and obesity with COVID-19 pneumonia

Admitted to intensive care unit and April

developed bilateral psoas hematomas 2021

July

2021

Admitted to in-patient rehabilitation as a Oct

case of critical illness neurapathy and 2021
received 5 months course. Upper limb

weakness resolved but lower limb was still
weak and numb
Dec
2021

Discharged from hospital with weakness in
all 4 limbs and lower limb numbness

Diagnosed with bilateral femoral
neuropathy on nerve conduction studies
along with critical illness neuropathy.
Retrospective review of intensive care stay
clued in the cause to be the hematomas

One year after the injury to the femoral nerve, the patient was
able to walk with a walking aid (walker, quadripod) The motor

power was 2+/5 in his right quadriceps and 2/5 in his left side;

his hip flexors also improved, with a power of 3/5

Figure 3 -Timeline of patient’s illness and recovery

Table 1 - Cases of bilateral femoral neuropathy associated with bilateral Iliopsoas, psoas, or iliacus hematomas reported in the literature*

Author etal./ year ~ Gender/ age Background of the case Hematoma location and size Timing of hematoma
Macauley P et al./ F/ PE and DVT on enoxaparin; history  Bilateral psoas hematomas larger on  Day 10 of admission for PE/
20177 64 yr of hypertension, type 2 DM, and the Re, without extravasation DVT

COPD
Basheer A et al./ F/ PE on IV heparin and a single dose Large, bilateral iliopsoas muscle ~ Day 7 of presentation with PE
2013! 63 yr of clopidogrel, followed next day by hematomas
warfarin with heparin bridging
Wada Y, Yanagihara F/ TIA on heparin infusion and warfarin; Bilateral iliopsoas hematomas After 3 days of heparin and
C, and Nishimura Y/ 85 yr hypertrophic cardiomyopathy larger on the Rt with seeping of warfarin treatment
2005 the contrast material into the
hematomas

Jamjoom ZA et al./ F/ DVT on heparin, with warfarin added Two large hematomas in both After 3 wk of warfarin
1993¢ 19 yr 10 days later; history of estrogen and  iliacus muscles; Sizes on US: Lt 19 treatment

progesterone therapy for menstrual x 62 mm, Rt 27 x 65 mm

disturbances
Chevalier X and F/ Myocardial ischemia on heparin; Giant hematoma of Lt psoas N/A
Larget-Piet B/ 19927 75yr history of MI muscle and blood collection in Rt
pSOEIS muSClC
Niakan E et al./ 19918 M/ Acute PE secondary to DVT on Bilateral iliopsoas hematoma; Rt N/A
54 yr heparin and warfarin larger than Lt.

Barontini F and M/ Previous MI on antiaggregant Small hemorrhagic areas of both ~ More than 2.5 yr after starting
Macucci M/ 1986° 65 yr therapy (Teklid) and anticoagulant iliac muscles Teklid and 3 mon after starting

(Calciparina); history of gastrectomy Calciparina

and operation for L4-L5 disc hernia
Storen EJ/ 1978 F/ DVT on heparin infusion, with Bilateral iliacus hematoma 5 days after starting heparin

50 yr warfarin added after 3 days

*The mechanism of hematoma in all cases was anticoagulation. N/A: not available; F: female; M: male, yr: year; wk: week; mon: month; Re: right; Lt:
left; PE: pulmonary embolism; DVT: deep vein thrombosis; DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease; IV: intravenous;
TIA: transient ischemic attack; MI: myocardial infarction; US: ultrasound; MCV: motor conduction velocity; TAE: transcatheter arterial embolization
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Table 1 - Cases of bilateral femoral neuropathy associated with bilateral iliopsoas, psoas, or iliacus hematomas reported in the literature*

S Timing of . - .
ymptoms related to h Positive examination findings on M o
femoral neuropathy neuropathy neuropathy presentation anagement utcome
presentation
Inability to move Day 16 of Inability to elevate legs against gravity or to Conservative Discharged to a rehabilitation center
bilateral lower admission for extend knees; absent leg reflexes management 4 wk after neuropathy diagnosis
extremities PE/ DVT with motor strength 4/5 in bilateral
lower extremities
Moderate weakness Day 7 of Strength 3/5 in bilateral iliopsoas and 2/5 Conservative At 3- and 6-month follow-up visits,
in proximal lower hospitalization ~  in quadriceps; hyperalgesia and numbness management full strength in lower extremities,
extremities over the L2-L4 dermatomes, bilaterally followed by surgical but continued mild dysesthesias in
decompression anterolateral thighs bilaterally
Severe pain in anterior N/A Reduced sensation to pinpricks in the Conservative On discharge, 3 wk after TAE,
aspect of Re thigh, distribution of Rt saphenous nerve; next management femoral nerve function had returned
followed next day by day bilateral femoral nerve palsy more followed by TAE to normal apart from a mild residual
similar, less intense severe on the R than on the Lt weakness in Rt quadriceps muscle
symptoms on Rt side
Numbness of anterior Second day of Bilateral incomplete femoral nerve palsy, Conservative On discharge, 3 wk after surgery,
aspect of both thighs pain onset Rt more than Lt management femoral nerve functions had
with both legs held followed by bilateral  returned to normal apart from mild
flexed at hip joints surgical decompress- residual weakness in Lt quadriceps
Sudden Lt thigh pain, Several hours Quadriceps score of zero and complete Emergerll(ér}} surgery Poor postoperre?tlilvsg 1fecovery; seven
followed by complete after hematoma ~ abolition of Lt patellar reflex; strength of months later, Lt quadriceps deficit
deficit of the entire symptom onset Rt quadriceps and Rt patellar reflex were score retained between 3 and 4,
quadriceps also diminished which considerably interfered with
walking
Paresthesias over N/A Weakness of Rt quadriceps femoris; Surgical evacuation All symptoms in both legs resolved
anterior aspect of Rt decreased sensation to pinprick in Rt of Rt hematoma within a few days, except for mild
thigh, radiating to saphenous nerve distribution; knee jerk: and conservative paresthesias on the Re.
medial and anterior Rt 1+ and Lt 2+; ankle jerk: 1+ bilaterally; management of Lt
portions of lower flexor plantar responses hematoma
leg; Re hip flexed;
developed similar, less
intense symptoms
with on Lt side after
Pgigrin lower limbs, Around the Impossibility of extension of legs; Conservative More than 3 mon after admission,
followed by inability same time as remarkable reduction of flexion and management walking was possible without
to get up hematoma adduction of thighs; absent patellar support; motor deficit in lower
presentation reflexes; hypoesthesia on anterior surface limbs was 4th degree on Lt and 2nd
of thighs and middle surface of shins; degree on Rg; sensation in femoral
findings were bilateral, but greater on Lt nerve territory was remarkably
side improved
Anesthesia on medial 48 hr after Bilateral flaccid paralysis of femoral nerve; Immediate At 10 wk after the operation, pt was
aspect of both thighs hematoma absence of patellar reflex bilaterally operation with able to walk unsupported and bend

symptom onset

bilateral hematoma
evacuation; warfarin
treatment was
maintained

knees to near sitting position; skin
sensibility returned to near normal

*The mechanism of hematoma in all cases was anticoagulation. N/A: not available; F: female; M: male, yr: year; wk: week; mon: month; Re: right; Lt:
left; PE: pulmonary embolism; DVT: deep vein thrombosis; DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease; IV: intravenous;
TIA: transient ischemic attack; MI: myocardial infarction; US: ultrasound; MCV: motor conduction velocity; TAE: transcatheter arterial embolization

owing to safety concerns. As his knees continued to
buckle, a ground reaction ankle foot orthosis was
prescribed to aid his gait. The motor power was 2+/5
in his right quadriceps and 2/5 in his left side; his hip
flexors also improved, with a power of 3/5.

Discussion. This case report presents a patient
with bilateral femoral neuropathy secondary to
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compression by bilateral psoas hematomas associated
with COVID-19.

Owing to its long course, the femoral nerve is
susceptible to compression, which is most common
within the psoas muscle, iliopsoas groove, and inguinal
ligament."” Other causes for femoral neuropathy
include surgical procedures involving the abdomen,
pelvis, inguinal area, and hip, such as hip arthroplasties.
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Procedures that involve catheterization of the femoral
artery or vein is another iatrogenic cause. Penetrating
or blunt trauma and hip or pelvic fractures can also
cause femoral neuropathy. Although diabetes mellitus
can sometimes result in isolated femoral neuropathy,
involvement of spinal roots, lumbosacral plexus, or
other peripheral nerves is also evident on careful clinical
or electrodiagnostic assessment in most cases.>* In
our case, we propose the bilateral psoas hematomas to
be the main culprit for the patient’s bilateral femoral
neuropathy. Other contributing factors include right
femoral vein cannulation for ECMO, diabetes mellitus,
and prone positioning.

Iliopsoas hematomas are uncommon, and most
cases are caused by anticoagulation/antiplatelet therapy
or hemophilia. In the majority of reported cases,
anticoagulation was within the therapeutic range,
which applied for both unilateral and bilateral cases
(Table 1). Some cases due to trauma in patients with
no bleeding disorders have also been reported.! With
the increasing use of anticoagulants in clinical scenarios,
iliopsoas hematomas are expected to be increasingly
encountered.

This case is noteworthy as most cases of iliopsoas
hematoma-associated femoral neuropathy are unilateral.
There are 8 reported cases with bilateral femoral
neuropathy-associated hematoma in the literature
(Table 1). Additionally, we highlight the importance of
identifying this condition promptly to avoid delays in
diagnosis. Our patientwas diagnosed in the rehabilitation
setting (Figure 3). The ICU course was retrospectively
reviewed to pinpoint the cause. Thankfully, the
hematoma resolved spontaneously although the patient
was maintained on dabigatran. Earlier diagnosis of
this compressive neuropathy might have offered the
benefit of discontinuing anticoagulants as soon as it was
feasible. Whether stopping the anticoagulants could
have hastened the resolution, reduced the duration of
compression, and improved the prognosis is an essential
consideration in future cases. Owing to the rarity of
the condition and lack of evidence, the ideal plan is
an individualized management approach and shared
decision-making with the patient. The association of
this condition with COVID-19 complicated the case.
The hypercoagulable state imposed by the infection
increased the need for anticoagulants. As evident from
Table 1, our patient did not have a robust recovery. The
masking of a critical illness and the consequent delay in
diagnosis likely worsened the outcome. Another factor
that might have affected the outcome is the association

with COVID-19.
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The presentation of the Iliopsoas hematoma starts
with groin and hip pain, radiating to the anterior
thigh and lumbar region, with hip flexion and external
rotation owing to iliacus muscle spasm. Patients can
also develop neuropathy, as in our case, and/or massive
bleeding and shock. Femoral neuropathy manifests
initially in the form of anteromedial thigh and leg pain,
followed by anesthesia at the exact locations. Motor
weakness and wasting of the quadriceps can also occur,
with a decrease in or absence of knee jerk. Moreover,
variable hip flexion weakness may develop.' As evident
from the CT scan, the left psoas hematoma was more
extensive and more proximal, which explained the more
severe deficits on this side in the present case.

Diagnosing iliopsoas hematomas is best done using
magnetic resonance imaging owing to its high sensitivity
and specificity. However, CT is routinely used as it is
more readily accessible, faster, and has good sensitivity.'
Electrodiagnostic studies are valuable in confirming the
diagnosis of femoral neuropathy, excluding other neural
involvement, and determining the prognosis of femoral
neuropathy.

The mainstay of femoral neuropathy treatment
is physiotherapy unless the cause of compression can
be removed. Early rehabilitation is likely to improve
the outcomes and shorten the duration of recovery
(Table 1). Initial actions for treating iliopsoas hematomas
involve resuscitative measures as well as reversal of
coagulopathy if present. The definitive treatment
for iliopsoas hematoma in association with femoral
neuropathy remains controversial, and the choice
between conservative and operative management is not
straightforward. Suggested indications for intervention
include severe femoral neuropathy, refractory
hemodynamic instability, abdominal compartment
syndrome, and large hematomas. The disadvantage of
surgery is that he removal of the hematoma may increase
the bleeding by eliminating the tamponade effect.
Moreover, in some cases, abdominal packing is the only
surgical option. In addition, many of the patients are
poor surgical candidates. Thus, interventional radiology
with intra-arterial embolization or stent-grafting is
emerging as a preferred treatment modality, especially
in case of active bleeding. Poor surgical candidates
may also benefit form ultrasound- or CT-guided
percutaneous decompression.”

Conclusion. Much attention has been devoted to
the thrombotic complications of COVID-19; however,
hemorrhagic complications can also be life-threatening
and are associated with lifelong disability. Hence, care
should be taken to detect and possibly actively manage
hematomas, mainly if they occur around the course of
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nerves. Knowledge of treatment options is critical, and
the therapy should be individualized on a case-to-case
basis.
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