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Abstract. Background and aim: COVID-19 may be asymptomatic or have a typical presentation with fever, cough, 
anosmia, lymphocytopenia. In some cases, it occurs with a “chimeric” presentation, with more subtle and ambigu-
ous symptoms which may be initially misdiagnosed and are referred to in long covid conditions. A possible central 
and peripheral nervous system involvement has been recognized. We review the literature about the association 
between upper limb compressive neuropathies and SARS-CoV-2 infection. The purpose of this paper is to try 
to demonstrate a correlation between SARS-CoV-2 infection and canalicular syndromes of the upper limb. 
Although the respiratory manifestations of COVID-19 have been widely studied, there is emerging evidence 
suggesting potential associations between COVID-19 and various other health conditions. Methods: During 
November and October 2023, we carried out a systematic review to identify all scientific publications discussing 
the relationship between COVID-19 infection and compressive neuropathies of the upper limb. We followed 
PRISMA guidelines and searched in the PubMed database. We selected 24 articles. After a screening process, 
we keep 6 articles complying with inclusion criteria. Results: We found 24 patients who had developed canali-
culopathies of the upper limb after COVID-19. The papers examined in this review did not hypothesize a clear 
pathological pathway, but rather examined a multifactorial one. Both SARS-CoV-2 infection and vaccination 
have been reported as possible causes of compression neuropathies. Conclusions: Nowadays, the world literature is 
not clear regarding the etiology of the association between upper limb compressive neuropathies and COVID-19. 
We conclude a causal relation may exist and needs to be further investigated. (www.actabiomedica.it)
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Introduction

Since 2020, global health has had to face an impor-
tant and challenging pandemic caused by Sars-CoV-2 
infection, with acute-onset problems but also long-
term sequelae. So, CoronaVirus Disease (COVID-19) 
has been the most important topics of medical research  
these two past years.

Several case reports and case series have been 
published associating SARS-CoV-2 with peripheral 

nervous system dysfunction. In most cases, olfac-
tory and gustatory dysfunctions have been reported, 
as well as paralysis of the cranial nerves, espe-
cially of the VII one (1). Furthermore, a relation-
ship with Guillain-Barrè syndrome has also been 
hypothesized (2).

The aim of this review is to establish any correla-
tion between SARS-CoV-2 infection and upper limb 
compressive neuropathies providing a summary of 
studies investigating this association.
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Materials and method

In November 2023 we carried out a systematic re-
view to identify all scientific publications discussing the 
relationship between SARS-CoV-2 infection and com-
pressive neuropathies of the upper limb. We followed 
PRISMA guidelines and searched in the PubMed 
database and in the Cochrane database as keywords 
(“COVID” or “Sars-cov-2”) AND  (“carpal tunnel syn-
drome” or “cubital tunnel syndrome” or  “ulnar tunnel 
syndrome” or “compressive neuropathy”). We selected 
20 articles, and we added 4 more due to research on 
other websites. After a screening process, we keep 6 
 articles complying with inclusion criteria. Before mak-
ing data analysis, we submitted our review for regis-
tration to the National Institute for Health and Care 
Research (NIHR), but the PROSPERO program does 
not accept COVID-19 review studies.

Figure 1 shows the “PRISMA” flow chart.
We included prospective, observational, or 

experimental studies on the correlation between 

SARS-CoV-2 infection and vaccination and Cubi-
tal tunnel syndrome (CBTS) or carpal tunnel syn-
drome (CTS). Non-English language studies, papers 
discussing the correlation between COVID-19 and 
tarsal tunnel syndrome, and studies lacking objective 
outcome data were excluded. The six selected studies 
comprehended 3 case reports, and 3 case series.

Results

This literature review includes 6 studies with 21 
patients, for a total of 18 carpal tunnel syndromes 
and 6 cubital tunnel syndromes. The aforementioned 
compression syndromes were new onset, except 6 CTS 
which were a worsening of an already present syn-
drome (3). Six patients were admitted to the Inten-
sive Care Unit (ICU), and two vaccinated patients did 
not require hospitalization. The possible hospitaliza-
tion of 13 patients is unknown, but three died due to 
COVID-19 (3).

Figure 1. PRISMA Flow Chart.
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In one patient, the CBTS appeared after vaccina-
tion with Spikevax® received one week before on the 
ipsilateral arm (4); while in another, a bilateral CTS 
was noted after vaccination with AZD1222 (5).

In the remaining cases, the onset or worsening 
nerve compression symptoms followed SARS-CoV-2 
infection.

In nineteen patients the symptomatology im-
proved after decompressive surgery, in one after oral 
therapy with Glìalia (Ultramicronized PEA 400 mg 
plus ultramicronized luteolin 40 mg) (6).

In three patients, Roncati and his group performed 
a histopathological examination on the tissue collected 
during decompressive surgery and found a myxoid de-
generation of small collateral nerves without relevant 
inflammatory infiltrate both in the patients with Sar-
scov2 infection and in the vaccinated patient (4,7). Fur-
thermore, in patients with COVID-19,  Roncati et al. 
highlighted the absence of SARS-CoV-2 nucleoprotein 
at immunohistochemistry test for S100 (4).

Table 1 shows demographic data and nationality 
of studies included in this review.

Discussion

COVID-19 has required an enormous effort from 
the healthcare system in recent years to combat not 
only acute symptoms but also long-term sequelae. The 
typical presentation included fever, cough, anosmia, 
lymphocytopenia (8,9), but it is now well-recognized 
that COVID-19 also affects both the central and pe-
ripheral nervous system, causing neurological symp-
toms in more than 30% of patients (10,11).

The correlation between SARS-CoV-2 and upper 
extremity’s compressive neuropathy is little studied in 
the literature, but the authors of the studies included 
in this review have highlighted a possible association. 
There is no evidence to confirm the pathophysiological 
mechanism that determines peripheral neuropathy of 
the upper limbs’ nerves, but probably it is multifactorial.

SARS-CoV-2 can infect human cells due to 
 Angiotensin-Converting Enzyme 2 (ACE2) receptors, 
which are present in many tissues, such as the lungs, 
heart, blood vessels, intestines, kidney, nervous system, 
and also synovium (12–14). Therefore, the virus can 
damage directly both synovial and nervous tissues.

The synovial tissue is present at the level of the 
osteofibrous tunnels, such as carpal or cubital tunnels. 
In a normal clinical condition, its function is to dimin-
ish friction between the tendon and the structures all 
around. It has been hypothesized in the literature that 
synovium may be the direct target of SARS-CoV-2 
or it can be indirectly affected through immunocom-
plexes deposition (15,16).

Furthermore, the synovial tissue can be an indi-
rect target of the virus through a type III hypersensi-
tivity reaction with immunocomplexes deposition or 
through an autoimmune reaction due to cross-reactivity  
between viral antigens and synoviocytes (5,7). The 
synovial damage can cause reactive arthritis, associ-
ated by several authors with COVID-19 (17–19), with 
chronic irritation and thickening of synovial sheaths 
and subsequent compression of the nerves at the level 
of the osteofibrous tunnels (7).

The nervous tissue, however, can be damaged not 
only by direct damage due to viral neurotropism but 
also by the position of the patient while intubated. 
During the ICU stay, the patient is pronated to im-
prove ventilation. Pronation determines a forced po-
sition of the upper limb with elbow flexion beyond 
90°, pronation of the forearm, and abducted shoulder 
beyond 90° compressing especially the cubital tunnel 
with an increase in pressure and stretch on the ulnar 
nerve at this level, which may undergo ischemia or ax-
onal damage (6,12,20).

Sayegh et al. (21) proposed prone positioning dur-
ing the ICU stay as the predominant cause. Neill (22), 
on the other hand, has an opposite opinion, highlight-
ing how only around 50% of pronated patients have 
developed neuropathies in the upper limb, attributing 
greater weight to direct viral damage.

Furthermore, COVID-19 is a systemic disease 
that in severe cases can lead to a cytokine storm and 
a hypercoagulable state with microthrombosis (6,12).

The acute and chronic inflammatory state due 
to proinflammatory cytokines contributes to nerve 
damage (3). It is known that the patient who survives 
COVID-19 and SIRS can manifest critical illness 
polyneuropathy (CIP), a generalized neuropathy that 
affects the extremities in critically ill patients immobi-
lized for a long time (23–31).

Moreover, in literature, many studies have described 
the effect of interleukins, especially IL-2, on peripheral 
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