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Local anesthetics as a therapeutic tool for
post COVID-19 patients
A case report

David Vinyes, MDaP¢* (@ Montserrat Mufioz-Sellart, MD?¢, Teresa Garcia Caballero, MDaP¢

Abstract

Background: Post COVID-19 syndrome (PC-19S) appears to be independent of acute illness severity and humoral respo@
The involvement of the autonomic nervous system (ANS), expressed by dysautonomia, has been hypothesized as a contributor.
Several studies have associated the therapeutic effects of local anesthetics (LA) to their action on the ANS. To the best of our
knowledge, this is the first report of therapeutic injections with LA linked to clinical improvement in a patient with PC-19S.

Patient concerns and diagnoses: This was a 54-year-old-man with postCOVID-19 symptoms lasting 14 weeks, including
fatigue, breathlessness, diarrhea, muscle pain, and emotional lability.

Interventions and outcome: Injections of 0.5% procaine in the stellate ganglion (SG) and sphenopalatine ganglion (SPG),
and in clinically relevant points in the scalp, thorax, and abdomen were performed 3 times over 3 months. The patient reported
progressive improvement and was asymptomatic upon completing the treatment. Prescribed medications were discontinued. The
36-Item Short Form Health Survey (SF-36) score showed significant improvement across all SF-36-domains.

Conclusion: Subanesthetic doses of LA injected in clinically relevant points led to rapid and complete symptom resolution in
this patient with PC-19S. Targeted LA injections may have therapeutic benefits in PC-19S and in other chronic diseases linked to
stress and inflammation.

Abbreviations: ANS = autonomic nervous system, LA = local anesthetics, MTP = myofascial tension points, PC-19S =
postCOVID-19 syndrome, QoL = quality of life, SG = stellate ganglion, SNS = sympathetic nervous system, SPG = sphenopalatine

ganglion.
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1. Introduction

SARS-CoV-2 infection in its acute phase can cause a wide
range of clinical syndromes, from asymptomatic infection to
severe respiratory disease. It can be accompanied by general
symptoms caused by direct effects of the virus or by an acti-
vation of inflammatory and clotting cascades.!"! The persistent
form of the disease has been given several names, including
postCOVID-19 syndrome (PC-19S), postacute COVID-19
syndrome, and long-COVID-19. In October 2021, the WHO
defined postCOVID-19.2'In 1 follow-up study, more than 70%
of patients had at least 1 symptom 6 months after their acute
infection.! The most common symptoms are muscle fatigue or
weakness (63%) and sleeping difficulties (26%, see Table 1).
Even asymptomatic patients were at risk of developing symp-
toms several weeks later. In addition, many patients present
symptoms similar to a chronic dysfunction of the autonomic
nervous system (ANS). Vasomotor, sudomotor, gastrointestinal,
pupillomotor disorders, etc are common in these patients. It has
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been postulated that therapeutic agents targeting the ANS may
improve patient symptoms. !l

Dysfunction of the ANS, with hyperactivity of the sympa-
thetic nervous system (SNS), may heighten the acute inflamma-
tory response. Consequently, it may be possible to regulate this
hyperinflammation by modulating the SNS. Clinical and exper-
imental data point to reductions in proinflammatory cytokines
when LA injections are used to block SNS structures, as in stel-
late ganglion (SG) block treatment.”! There are different ways
to explain the variety of therapeutic targets of these compounds,
including their ability to modify the physical characteristics of
the cell membrane.l”’ Based on the presumed antiinflamma-
tory, neuroprotective, immunomodulatory and antiviral effects,
improved perfusion and antithrombotic effects of LA agents,!”*!
we performed LA injections in a patient with PC-19S, in tar-
geted areas where SNS hyperactivity was suspected on clinical
grounds.

Procaine is an ester-type LA with a half-life of ~20 min-
utes. It is one of the least neurotoxic LA, and while systemic
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Commonly described symptomatology in postCOVID-19
patients.F!

Fatigue

Headache

Cognitive impairment (“brain fog”)

Dyspnea

Orthostatic intolerance

Palpitations/tachycardia

Temperature intolerance

Labile blood pressure

New-onset hypertension

Gastrointestinal symptoms (e.g., abdominal pain, bloating, nausea)

Symptoms of mast cell activation syndrome (e.g., pruritis, urticaria, flushing, angioedema,
wheezing, gastrointestinal symptoms, tachycardia, labile blood pressure)

Sleeping difficulties

toxicity is dose-dependent,” commonly used doses of 0.5%
procaine are quite low and pose minimal risk. The maximum
dose that was administered to our patient was 110mg in 1
session, which is quite far from the maximum weight-based
dose (750 mg).

To the best of our knowledge, this is the first report of ther-
apeutic injections with LA linked to clinical improvement in a
patient with PC-19S.

2. Case history

At the first visit in July 2021, a 54-year-old Caucasian man
reported fatigue, breathlessness, emotional lability, and outbreaks
of diarrhea and muscle pain (VAS 10/10) for 14 weeks (Table 2).
These symptoms appeared 2 weeks after the onset of an asymp-
tomatic COVID-19 infection, as confirmed by positive PCR and a
subsequent SARS-CoV-2 IgG serology (134 AU/mL). The patient
was referred to a rehabilitation service and the immunology
department but his clinical course did not improve. He was pre-
scribed paracetamol and anxiolytics that he decided not to take.

He had a history of childhood tonsillectomy and viral menin-
gitis. He sustained fractures of the frontal bone and the clavicle,
radius, ulna, scaphoid and ribs on the left side in an accident
at age 21. He also sustained a traumatic brain injury requir-
ing drainage of a left subdural hematoma at 43. Other medical
history included recurrent herpes labialis, diverticulitis, chronic
diarrhea and hypertension treated with an angiotensin II recep-
tor antagonist with suboptimal control. He did not present with
tachycardia or orthostatic hypotension.

Laboratory analysis in August 2021 revealed elevated ALT
(113 U/L, ref. 5-40 U/L), GGT (159 U/L, ref. 5-40 U/L), alka-
line phosphatase (42 U/L, ref. 46-116 U/L), aldolase (8 U/L, ref.
0.3-6.0 U/L), and serology testing was positive for parvovirus
B19, herpes simplex and Epstein-Barr virus (all positive IgG).
Total complement activity (CHS50) was also elevated (>65
U/L, ref. 28-60 U/L), and 25-hydroxyvitamin D was deficient
(23.3ng/ml, insufficiency ref. 20-29,9ng/ml). Antinuclear anti-
body (ANA) and smooth muscle antibody (SMA) tests were
also positive (160 URP and 40 URP, respectively). No signs
of pathology were observed on gastroscopy, colonoscopy, nor
electromyography.

This patient had several of the symptoms listed in the defi-
nition of PC-19S. These symptoms appeared 1 month after
infection and lasted for more than 2 months; this cannot be
explained by an alternative diagnosis.

3. Intervention and follow-up

After obtaining informed consent form and completing the
SF-36 questionnaire, the left SG was injected on his initial
visit. Injections were done under the areas of tension or pain
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Table 2
Timeline of care.
Date Event
2021/3/10 COVID-19 (PCR +) asymptomatic
2021/3/25 Onset of symptoms
2021/7/13 First session with LA
2021/7/26 Follow-up visit and second session with LA
2021/9/09 Follow-up visit and third session with LA
2021/11/05 Follow-up visit

identified by palpation in the scalp (3mL), the left frontal scar
(0.5mL), and the tonsillectomy scar. Infraorbital and mental
nerves were injected using the intraoral approach. In addition,
2mL was injected into myofascial tension points (MTP) in the
trapezius muscles, SmL in MTPs in the chest wall and abdo-
men, and 3mL was injected intraabdominally via the umbilicus
(Table 3). Injections contained 0.5% procaine with hydrochlo-
ric acid as an excipient (Lab: Procaine Serra) using a 5-mL
syringe with fine needles 0.4x25mm and 0.4x40mm (27G 1
> Sterican Braun).

Left SG block!"”! was performed using palpation to identify
the anterior tubercle of the left transverse process of the sixth
cervical vertebra (Chassaignac tubercle). A Braun 0.4x25mm
needle was directed 45 degrees caudally, medially, and dorsally
and inserted to a depth of 2 cm. After negative aspiration, 2.5 mL
of procaine 0.5% was slowly injected. Correct injection tech-
nique was confirmed by transient ipsilateral Horner syndrome
(ptosis, myosis, enophtalmos), increased vascularity of the left
sclera, and simultaneous feeling of warmth in the left half of the
head and the ipsilateral upper extremity.

At the second consultation, 2 weeks later, the patient reported
general improvement with a marked decrease in diarrhea epi-
sodes. When abdominal discomfort with diarrhea did appear,
it was followed by general malaise, myalgias (VAS 7/10), a sen-
sation of pain in the scalp, and pain in the left occipital area
and left amygdala when swallowing. He had a herpes labialis
eruption but with less intensity than usual.

Presuming that the symptoms manifested by the patient may
be related to dysautonomia, during this second visit, the points
of the previous sessions were injected again, and the left ton-
sillar pillar (1 mL), left SPG (2mL), left supraorbital (0.5 mL),
and bilateral L1 spinal ganglion (2ml) were added (Table 3).
The patient was completely pain-free immediately after the
injections.

To perform the SPG block!""! we used a high tuberosity
approach with a Braun 0.4 x40 mm 27-G needle attached to
a syringe and bent to 60° at 3.5cm from the tip. The patient
was asked to partially open his mouth while lying down. After
palpating the posterior surface of the zygomatic process of
the maxilla, the needle was entirely inserted at a height of
the mucobuccal fold above the maxillary second molar at a
45-degree angle directed superiorly, medially, and posteriorly
toward the pterygopalatine fossa; 2mL was delivered after
aspirating.

The L1 spinal ganglion was treated while the patient was
seated, leaning slightly forward, by completely submerging a
0.4x4cm 27-G needle 1 finger width lateral to the L1 spinous
process (vertically through the muscle mass). After aspirating,
we introduced 2mL of 0.5% procaine near the transverse pro-
cess. The procaine effect reaches the spinal ganglion via the
membrane line and the sympathetic trunk via the communicat-
ing rami according to Mink.['?!

The patient reported a clear improvement immediately after
the intervention and remained symptom-free for 3 weeks, with
mild myalgia (VAS 3/10), after the second session, and abdom-
inal pain and diarrhea that reappeared after this period, again
followed by myalgia (VAS 6/10) and fatigue but with much less
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LA injections, reason and chronogram.

Visit

Intervention Reason 1st 2nd 3rd
Left SG History of traumatic injury in left SG area X X

Sympathetic neurogenic inflammation processes
Scalp tension points Pain in scalp, fatigue, and brain fog X X
Frontal scar History of traumatic injury X X
Tonsillectomy scar History of tonsillectomy X
Infraorbital and mental nerves History of herpes labialis X X
Trapezius tension points Myalgia and fatigue X X X
Thorax painful points Thoracic somatovisceral reflex X X
Abdomen painful points Abdominal somatovisceral reflex X X X
Intraabdominal Autonomic control in abdominal organs X X X
Left SPG History of left head injury and hypertension X

Parasympathetic modulation for headache and blood pressure
Left tonsil pillar Pain in left amygdala X
Left supraorbital nerve Pain in left scalp X
Occipital tension points Pain in left occipital area X
Cervical tension points Myalgia and fatigue X
Bilateral L1 spinal Autonomic control in abdominal organs X X
Intravenous Antiinflammatory, simpatholytic, and vasodilating effect X

intensity. He did not present new outbreaks of herpes labialis
nor did he present episodes of shortness of breath or dyspnea
on exertion. During this period, the Pfizer-BioNTech vaccine
against COVID-19 was administered and was well tolerated.
At the third visit, injections in bilateral cervical, occipital, and
trapezius MTPs were performed and immediately improved
respiratory inspiration. Intraabdominal, bilateral L1 spinal,
and lumbar MTP injections were also given, and 2mL of
1% procaine was administered intravenously (Table 3). The
patient again reported an immediate decrease in pain after the
injections.

In November, 2 months after the third visit, the patient
reported “a much better outcome” with no abdominal pain or
diarrhea afterwards or since. His blood pressure returned to
normal (120/70 mm Hg) without any additional medications. At
the onset of symptoms, the analysis showed a mild increase in
liver function, vitamin D deficiency, and a low positivity of ANA
and SMA. Liver function and vitamin D values were normal at 7
months after 3 AL treatment sessions.

Quality of life was measured using the SF-36 questionnaire
before the first visit and after the third treatment session (2
months between visits). Marked improvement across all SF-36-
domains was found. The domains with the largest improvement
were physical functioning (5-85), body pain (10-51), vitality
(12,5-50), social role functioning (0-60), and emotional role
functioning (26,7-100). Scores for physical role functioning
(25-75), general health perceptions (32-58), and mental health
(30-53) also showed a significant improvement (Fig. 1). No
complications or side effects were detected during the treatment.

4. Patient point of view

“A week after asymptomatic COVID, I went to sleep 1 day as
usual and slept for about 10 hours straight with no apparent
explanation. From then on, severe muscular pain started all over
my body, but more concentrated in my legs and arms as well
as a deep and general fatigue and intense diarrhea. I had the
occasional mildly good day, but in general the crises of pain,
exhaustion, and diarrhea occupied a large part of the week
without finding an effective treatment. I tried to do some exer-
cise (walking with great effort and half shuffling my feet). I took
3 paracetamol tablets a day for over a month without feeling
any improvement so I stopped taking it. It was 3% months of
deep fatigue and anxiety. My social and professional agenda

became empty as the crises appeared without warning. It was
then that I started my first neural therapy session. I was injected
with a local anesthetic in various parts of my body and within
a few days I felt a general improvement, the attacks became
less and less intense until they completely disappeared 3 months
later. I have returned to my normal life: I feel good physically
and emotionally, and I am trying to get back in shape.”

5. Discussion

PC-19S is independent of the severity of acute illness and
humoral response.l>!3171 This case report describes a patient
who, after asymptomatic SARS-CoV-2 infection, subsequently
developed symptoms described in patients with PC-19S. This
case is interesting from the perspective of symptom control via
injection of a low concentration of LA (0.5% procaine) in spe-
cific points with a therapeutic goal other than local anesthesia.
Injections were done in different locations according to clini-
cal symptoms and patient history (i.e., neural therapy).!'"! The
development of person-centered interventions for recovery
and rehabilitation is highly valued by patients suffering from
PC-19S."1 This case aims to illustrate the possibility of using
LA as an alternative for the control of symptoms in patients
affected by postCOVID-19 together with other therapies indi-
cated for this purpose. Although it is only a case report and it
is not possible to establish any causal relationship between the
intervention and the improvement, the close temporal relation-
ship between the intervention and the patient’s improvement
suggests a therapeutic effect of LA injection in this patient.
Well-designed studies should be carried out to evaluate the
results obtained.

5.1. Inflammation

Clinical and experimental data show that repeated, temporary
SG blocks with procaine may regulate sympathetic-triggered
neurogenic inflammation processes, via the following mech-
anisms: reduction of natural killer cell activity and of inflam-
matory cytokines (IL-1, IL-4, IL-6, IL-8, TNF-a), increase of
antiinflammatory cytokines (IL-10 and of CGRP), improved
endothelial function and microcirculation, and reduced coag-
ulopathy and other pathophysiologic positive feedback loops.
The technique we used for SG block is not a purely sympathetic
block, since the vagal fibers are also influenced by this injection,
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Figure 1. SF-36 dimensions before and after 3 sessions of treatment.

in part because of their anatomical proximity, in part through
the communicating branches. Both components, sympathetic
and vagal, are essential for the transient interruption of immune
and inflammatory reflex pathways.!®!

Inflammatory diseases can contribute to various digestive
diseases. One explanation for this effect is that LA drugs act
on inflammatory and immunocompetent cells and also block
hyperreactive autonomic nerve pathways.’! SG blocking
relieves abdominal pain and reduces inflammatory factors— 1
study reported a reduction in IL8 levels in patients with ulcer-
ative colitis.?”! The sympathetic nerves of the splanchnic routes
lead to the autonomic control of the visceral organs.?!! In our
case, in addition to the SG, the L1 spinal ganglion area and
MTP in the abdomen were injected and an intraperitoneal
injection was performed, thus contributing as a whole to the
control of abdominal symptoms. Reviewing the literature on
the effects of SG block, we found that a reduction of neuro-
genic pulmonary edema and pulmonary arterial hypertension
has also been observed.”®! Therefore, injection of the SG may act
at the functional level of the lung, thus improving respiratory
symptoms.

5.2. Pain

The persistence or appearance of pain is a common long-term
complication of COVID-19. A cohort study evaluated symptoms
2 months after the symptomatic onset of COVID-19 and found
that a large proportion of individuals had joint pain (27.3%)
with chest pain (21.7%) and myalgia to a lesser extent!"’! The
mechanism of muscle involvement of SARS-CoV2 is not yet
fully understood. The virus can directly cause muscle fiber atro-
phy and necrosis; neuronal demyelination can also contribute
to muscle weakness. Cytokines and pro-inflammatory signaling
molecules can contribute to the alteration of skeletal muscle
tissue.'??! Finally, impairment of nociceptive receptor flexibility
can also generate pain, induce neuropathies, and worsen exist-
ing pain.”’l LA injections can reduce the severity of pain, and
this effect can persist for several weeks. Injection in multiple

specific sites appears to offer a greater pain reduction than in a
single site.”*! An immediate response with decreased pain after
injecting with LA increases the probability of pain control over
the medium term. These data are similar to the evolution of our
patient who reported a decrease in pain after each treatment;
the subsequent periods of pain were shorter and less intense
until they completely resolved. Injection of MTP with LA is
associated with symptom improvement. In a study with women
with chronic pelvic pain, injection with 2mL 0.5% lidocaine at
MTP led to a progressive improvement in pain relief.>! Visceral
pain can be referred to somatic structures (skin, subcutaneous
tissue, muscle), thus generating hyperalgesia, thickening of the
subcutaneous tissue and thinning of the muscle. The adminis-
tration of LA at MTPs, as well as the sympathetic block, can
reduce the somatovisceral reflex that generates this somatic
symptomatology.”?! This mechanism underscores the impor-
tance of locating these individual stress points and injecting
them with LA.

5.3. Fatigue

Fatigue is one of the most frequent symptoms in patients with
PC-19S.12 Chronic fatigue syndrome has been described in asso-
ciation with dysfunction of the sympathetic and parasympa-
thetic autonomic system in patients infected by SARS-CoV-2.7]
It was recently suggested that the damage caused by SARS-
CoV-2 to olfactory sensory neurons can lead to greater resis-
tance to the outflow of cerebrospinal fluid.?® This may lead to
accumulation of toxic substances in the central nervous system.
Peripheral tissue signaling to the central nervous system might
also play an important role in the control of fatigue. In a study
with patients suffering from chronic fatigue syndrome, a reduc-
tion in clinical fatigue was demonstrated after intramuscular
injections of Sml of 1% lidocaine.l?’! Fatigue can be caused by
different mechanisms including those mentioned above. LA, in
turn, can act on these potential mechanisms, potentially offer-
ing neuroprotection by regulation of the ANS. This may explain
why the patient reported lessened fatigue.
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5.4. Herpes labialis

The patient had 2 reactivations of herpes labialis, “cold sores”,
after SARS-CoV-2 infection. Herpes labialis is the most common
form of presentation of the herpes simplex virus type 1 (HSV-
1). In a series of 80 patients with mild or moderate COVID-
19, 35% of the patients reported one or more reactivations of
HSV-1. Depression of the immune system, SARS-CoV-2 neurot-
ropism, psychological stress, and fever may underlie the asso-
ciation between SARS-CoV-2 and HSV-1 reactivation.% In a
quasi-experimental study in patients with herpes labialis, pro-
caine injection led to faster lesion healing: 1.6 days on average
versus the 7.4 days previously reported. Here, 1.8 ml of 1% pro-
caine was injected—half in the area of the affected nerve and
half in the mucosa area immediately beneath the skin lesion.?"!
The evolution of our patient is consistent with previous reports,
which suggest that procaine therapy may reduce symptomatic
HSV-1 reactivations.

5.5. Blood pressure

SPG blocking has been described for more than 100 years for
the control of headaches and pain in oncology.** The physio-
logical mechanism might be based on parasympathetic modula-
tion that leads to a reversal of cerebral arterial vasodilation.!
In contrast, the blockade of the sympathetic neurons of the SPG
can control blood pressure. In a clinical trial,’¥ a decrease in
blood pressure was found 1 month after SPG block with 2%
lidocaine in the group of patients with an overactivated sympa-
thetic nervous system, with no disturbances in cardiac conduc-
tion or heart rate. After injection of the SPG, our patient became
normotensive with continuous values of 120/75 blood pressure.
This control had not been achieved with pharmacological treat-
ment, and we suggest that treatment with 2mL of 0.5% pro-
caine injecting the SPG may have contributed to medium-term
control of blood pressure.

5.6. Mood

The patient reported improved social function after treatment
as measured by the SF-36 (0-60); emotional state (26.7-100)
and mental health (30-53) also improved. There is growing evi-
dence of an association between inflammation and mood disor-
ders.’’! Increased inflammatory cytokines can lead to negative
mood, fatigue, anhedonia, psychomotor retardation, loss of
appetite, and cognitive deficits. This association is observed in
both senses so that an inflammatory state can produce changes
in mood and vice versa. Therefore, it may be that inhibition of
pro-inflammatory cytokines in patients who express mood vari-
ations in inflammatory processes will improve their emotional
condition.’® For example, in a study with 30 patients, mood
and life enjoyment were improved upon administration of a sin-
gle maximum dose between 25 and 30ml of 1% procaine.l’”
The antiinflammatory effect of LA in our patient also led to
improvements in symptoms affecting the respiratory, digestive,
and nervous systems.

6. Conclusions

Symptoms similar to a chronic dysfunction of the ANS are
common in patients suffering PC-19S. Current knowledge on
the mechanisms of action of LA suggests a role of these drugs
in these patients. To the best of our knowledge, this is the first
report of PC-19S treated with LA injections. LA used at doses
below the anesthetic threshold may be a safe and useful treat-
ment to control postCOVID-19 symptoms and improving
QoL in these patients. Well-designed studies could elucidate
the role of LA in this condition.
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