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RESUMEN

Introduccion. El sindrome de dolor regional complejo (SDRC) es una afeccién rara
cuyo diagnostico se realiza con base en un examen fisico y los sintomas reportados
por el paciente ya que no existe una prueba diagnostica definitiva. El tratamiento

de esta condicion, que también es limitado y a menudo no produce alivio completo
de los sintomas, se centra en aumentar la movilidad y el uso del miembro afectado.
Se presenta el caso de una paciente que desarroll6 SDRC como consecuencia de una
infeccion por SARS-CoV-2. Dado que hasta el momento no se ha documentado una
relacion causal entre estas dos entidades, este se considera un caso atipico.
Presentacion del caso. Mujer de 28 afios quien consultd a una institucion de cuarto
nivel de atencion de Bogota (Colombia) por dolor de caracteristicas neuropaticas y
movilidad limitada del miembro superior izquierdo. Tres semanas antes la paciente
habia presentado infeccion por SARS-CoV-2. Dada la sintomatologia, se consider6
que cursaba con SDRC secundario a infeccion por SARS-CoV-2. Debido a que los
sintomas persistian a pesar del manejo analgésico administrado, se decidi6 realizar
una intervencion analgésica invasiva con la cual se logré una mejoria parcial.
Conclusiones. Se reporta el caso de una paciente que, posterior a una infeccion por SARS-
CoV-2, present6 sintomatologia correspondiente al SDRC con una secuencia temporal que
permite vincular ambas entidades, configurando asi una rara asociacién. La informacion
aqui descrita permite establecer un punto de partida para el estudio y el mejor entendi-
miento de ambas enfermedades, teniendo en cuenta sus caracteristicas y puntos comunes.

ABSTRACT

Introduction: Complex regional pain syndrome (CRPS) is a rare condition that is
diagnosed based on physical examination and patient-reported symptoms since there
is no definitive diagnostic test. The treatment for this condition, which is also limited
and does not often result in complete relief of symptoms, focuses on increasing
mobility and use of the affected limb. This is a case report of a patient who developed
CRPS as a consequence of SARS-CoV-2 infection. Since no causal relationship between
these two conditions has been reported to date, this is considered an atypical case.
Case Report: A 28-year-old female patient visited a quaternary care clinic in the city of
Bogota, Colombia, due to neuropathic pain and limited mobility of the left upper limb.
Three weeks prior, the patient had presented with SARS-CoV-2 infection. In view of the
symptoms reported, it was considered that she had CRPS secondary to SARS-CoV-2
infection. Since symptoms persisted despite the analgesic management administered, it
was decided to perform an invasive analgesic intervention that led to partial improvement.
Conclusions: This is a case report of a patient who, following a SARS-CoV-2 infection,
developed symptoms related to CRPS with a timeline that allows connecting both
conditions, thus constituting a rare association. The information described here
allows establishing a starting point for the study and better understanding of both
diseases taking into account their characteristics and common points.
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INTRODUCTION

Complex regional pain syndrome (CRPS) is a rare, progressive condition characte-
rized by severe pain, usually in the extremities. This condition usually occurs after
sustaining a direct injury (i.e. fractures, sprains, dislocations, and nerve injuries),
but can also occur after surgery, stroke or acute myocardial infarction, but it may
not even have a clear cause (1,2). The prevalence of CRPS may vary depending on
social and ethnic factors, and middle-aged women seem to suffer more frequently
from this condition (female-to-male ratio of 4:1), with the upper limbs being the
most typically affected (3).

Although its pathophysiology is not yet fully established, it is known that
patients with this condition exhibit classical inflammation mediated mainly
by tumor necrosis factor (TNF), interleukin-1 (IL1) and interleukin-6 (IL6);
dysregulation in the production of proinflammatory cytokines in the peripheral
nerve (which can even lead to degeneration of nerve fibers); and alterations of the
autonomic nervous system that give rise to the symptoms that come with pain
(increased skin temperature, erythema, and changes in skin appendages) (1).

Similarly, an increase in neuropeptides such as substance P and calcitonin
gene-related peptide (CGRP) have been shown to be associated with the release of
proinflammatory mediators, such as TNF-a, IL-1b, IL-6, and nerve growth factor
(NGF), some of which potentiate peripheral sensitization to noxious stimuli (1).
Moreover, within its etiopathogenesis, it has been described that the central sensory
and motor circuits are reorganized, leading to an increase in nociception and movement
dysfunction of the affected limb (4.).

This is the case of a female patient with CRPS associated with SARS-CoV-2
infection, whose causal relationship has not been documented so far, so it can be
considered as an atypical case.

CASE PRESENTATION

A 28-year-old female patient from Bogota (Colombia), a secretary at a health care
institution with no significant medical history except for SARS-CoV-2 infection
confirmed by polymerase chain reaction (PCR) test 25 days prior to admission,
visited the emergency room of a quaternary care institution in Bogota due to persis-
tent pain and limitation of movement in her left elbow.

SARS-CoV-2 infection had initially presented with mild respiratory symp-
toms and joint pain in knees, elbows, wrists, and interphalangeal joints of both
hands. These symptoms, with the exception of left elbow pain, had resolved 8
days prior to her admission to the emergency room.

Pain in the left elbow was subsequently associated with allodynia, limitation
of forearm mobility, edema, and increased thermal sensation in the area. Another
symptom was a decrease in the palpebral fissure of the left eye.
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Physical examination on admission revealed vital signs within normal pa-
rameters; left forearm with redness, grade 2/3 edema, and increased temperature;
pain on passive or active movement of the left arm with reduced range of motion
in the elbow and hand; synovitis in the metacarpophalangeal joints; and lividity in
the left hand (Figure 1).

Figure 1. A) edema and redness of soft tissues on left forearm; b) synovitis in
metacarpophalangeal joints; C) lividity in left hand.
Source: Images obtained while conducting the study.

On neurological examination, there was evidence of decreased strength in the
left forearm (MRC scale: 3/5) (5), which was related to pain and hypoesthesia and
was predominant in the area of innervation of the ulnar and median nerves; in
addition, the patient had allodynia in the forearm and hand. Cranial nerve anal-
ysis revealed hypoesthesia in the V1 (ophthalmic nerve) and V2 (maxillary nerve)
regions of the left trigeminal nerve.

During admission and the following 24 hours, blood tests were performed
to rule out autoimmune disease (rheumatoid factor, complement blood test,
anti-neutrophil cytoplasmic antibodies [ANCA], anti-myeloperoxidase antibodies
[anti-MPO], and antinuclear antibodies [ANA: anti-LA, anti-RO, anti-SM, and
anti-DNA]), which were negative. Measurements of muscle enzyme levels and
acute phase reactants (performed 5 days after admission) were also taken and
were found to be within normal parameters.

Furthermore, 7 days after being admitted, the following imaging and electro-
diagnostic tests were performed: Doppler ultrasound, electromyography and nerve
conduction velocity test of the left upper limb; magnetic resonance imaging (MRI)
to characterize the brachial plexus, left hand, forearm, and shoulder; MRI of the
brain; MRI of the orbits; and computed tomography angiography of the chest,
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abdomen, and neck. All of them yielded normal results, as well as a three-phase
bone scan performed on the tenth day of admission.

From admission until discharge, the patient was treated with intravenous
diclofenac (75mg intramuscular every 12 hours) and oral acetaminophen
(1g every 12 hours). On the second day of hospitalization, it was decided to initiate
symptomatic management with intravenous hydromorphone with patient-controlled
analgesia (PCA) infusion pump (doses up to 0.3mg with 10-minute blocks,
maximum 7.2mg in 4 hours); this medication was administered for 9 days. Then,
7 days after admission, oral methadone was added (dose up to 10mg oral every 12
hours, equivalent dose of daily oral morphine: 100mg) and administered for
3 days, i.e., until the tenth day of hospitalization.

During her hospital stay, the patient was also given oral pregabalin (75mg
every 12 hours), which was started on the third day of admission and used for
4 days. Despite the implementation of this therapeutic approach, no complete
response was obtained and the patient reported the persistence of moderate to
high levels of pain according to the visual analog scale (VAS) score: 3/10 - 5/10.

On the tenth day of admission, since the patient met the Budapest and Kozin
CRPS diagnostic criteria and her clinical condition did not improve, a stellate
ganglion block was performed with anesthetic and non-particulate steroid
together with the pain clinic service as follows: first, the thyroid gland and
the cricoid cartilage were located at the level of the C6 vertebrae; then, 50mm
echogenic needle advancement technique was performed in field vision and the
tip of the needle was brought to the posterior space of the left carotid artery in
the fascia between the longus colli and longus capiti muscles, where, through
the administration of saline solution, it was verified that there was an adequate
distribution; finally, 5mL of mixed analgesics (30mg of 1% lidocaine without
epinephrine and 8mg of non-particulated dexamethasone) were instilled, thus
achieving an 80% reduction in pain in the immediate postoperative period
according to the VAS score.

The day after the intervention, a clinical follow-up was performed, showing
continued analgesic effect, reduction of the cutaneous sympathetic response in
the left upper limb, and reduction of allodynia in the affected area. Consequently,
the patient was discharged from the hospital and outpatient follow-up was
indicated. It should be noted that no adverse effects were reported in any of the
interventions performed during the hospital stay.

In a virtual follow-up that took place four and a half months after the inter-
vention, the patient reported persistence of the pain and functional limitation,
thus she continued to be followed up by a pain specialist for symptomatic man-
agement. The timeline with all the events of the case is presented in Figure 2.
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Figure 2. Timeline of the case.
PCR: polymerase chain reaction.
Source: Own elaboration.

DISCUSSION

CRPS is a rare condition that was first described in the sixteenth century and rena-
med as we know it today by the International Association of Study of Pain (IASP)

in 1993 (6). It is classified into two main groups: type 1 CRPS, in which there is no
physical injury to the nerve involved, and type 2 CRPS, in which there is evident
damage to the nerve structure (6-8). The case of the patient reported here was
classified as type 1 CRPS since she met the Budapest diagnostic criteria (7) and there
was no specific neuropathic damage according to clinical, paraclinical, and imaging
information.

In 2003, Sandroni et al. (9) published a study carried out in Olmsted County
(United States) with data recorded between 1989 and 1999, in which they estab-
lished that the incidence of CRPS was 5.46 cases per 100 000 inhabitants.

CRPS is a condition that occurs more frequently in women, with a female-to-male
ratio of 4:1, and in patients between the fifth and sixth decade of life (3,9),
affecting the upper limbs more than the lower limbs with a ratio of 3:2 (10). The
risk factors for the development of this syndrome include smoking, menopause,
consumption of angiotensin-converting enzyme inhibitors, and migraine (11). In
the present case, the patient’s only predisposing factor was the female sex.

In cases of CRPS, elevated levels of neuropeptides such as CGRP, bradykinin,
and substance P are observed since they are released at peripheral nerve endings
as a result of tissue injury, triggering neurogenic inflammation (12,13). It has also
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been established that there are systemic and central nervous system mechanisms
related to pain, such as elevated levels of proinflammatory cytokines in cerebro-
spinal fluid (14-16) and reorganization of cortical neurons, which contribute to
the persistence of this symptom (17,18).

Even though the CRPS diagnosis is made based on clinical evaluation, some
diagnostic tests such as X-rays, MRI and bone scans can be useful. However, it
should be kept in mind that they are not effective in all cases (2).

Clinical manifestations of CRPS include edema, allodynia, cutaneous vaso-
motor changes, and alterations in sudomotor function that are usually distal to
the lesion. There are different diagnostic criteria such as the Kozin and Budapest
scales; the latter has a high sensitivity (99%) but a moderate specificity (68%),
assesses the presence of symptoms, and rules out other differential diagnoses
(Tables 1and 2) (19).

Table 1. Budapest criteria for the diagnosis of complex regional pain syndrome.

Continuing pain, disproportionate to any inciting event

The patient must report at least one symptom in three of the following four
categories:
- Sensory: hyperesthesia and/or allodynia
Criterion 2. | - Vasomotor: temperature asymmetry, changes in skin color, and/or skin color
Symptoms |asymmetry
- Sudomotor: edema, sweating changes, and/or sweating asymmetry
- Motor: decreased range of motion, motor dysfunction, and/or trophic
changes (hair, nails, skin)

The patient must report at least one sign in two or more of the following
categories:

- Sensory: hyperalgesia (pinprick) and/or allodynia (light touch or tempera-
ture)

- Vasomotor: skin temperature asymmetry >1°C, changes in skin color, and/or
skin color asymmetry

- Sudomotor: edema, sweating changes, and/or sweating asymmetry

- Motor: decreased range of motion, motor dysfunction (weakness, tremor,
dystonia), and/or trophic changes (hair, nails, sin)

?Jlfgilr éllﬁeases that may explain the previous signs and symptoms should be

Source: Own elaboration based on Pergolizzi et al. (19)

Criterion 3.
Signs

Table 2. Kozin criteria for the diagnosis of complex regional pain syndrome.

Pain and tenderness of a limb

Criterion 2 Symptoms or signs of unsteadiness, Raynaud’s phenomenon, cold and pale
skin, hot or erythematous skin, hyperhidrosis

Swelling of limb, edema with or without fovea

Trophic skin changes, atrophy, desquamation, hypertrichosis, hair loss, nail
changes, thickening of the palmar aponeurosis

Criterion 4

Defined: meets 4 criteria
Diagnosis | Probable: meets criteriai, 2, and 3
Possible: meets criteria 1 and 2

Source: Own elaboration based on Castillo ef af. (4)
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Treatment for CRPS is symptomatic and the drugs on the World Health
Organization analgesic ladder can be used, with the exception of opioids (20).
Some anti-free radical drugs and bisphosphonates have shown moderate efficacy
in reducing inflammation; likewise, vasodilators such as nifedipine, despite their
side effects, have been shown to be partially effective. In cases where pharma-
cological treatments are not sufficient, invasive measures such as sympathetic
blocks and spinal cord stimulation can be considered (21). Continued physical
therapy is recommended as a fundamental part of the rehabilitation process
because it has been shown to have a possible beneficial effect on patients with this
condition (22).

It is important to keep in mind that, although various therapeutic options
have been proposed, none have shown sufficient effectiveness to be considered
as standard treatment. Furthermore, in some cases, due to the failure to achieve
improvement in patients, amputation of the affected limb has been considered to
improve their quality of life (21).

In the present case, it is noteworthy that the patient developed CRPS
following a SARS-CoV-2 infection that initially manifested with respiratory and
osteoarticular symptoms. Although the pathophysiology of neurological damage
due to SARS-CoV-2 is not fully elucidated and there are no previous reports of
CRPS due to this infection, there are multiple studies in the literature describing
the presentation of peripheral neuropathy due to SARS-CoV-2 (23). The latter,
added to the inflammation of the peripheral nerve that has been implicated in the
pathophysiology of CRPS (12) and the timeline of the events that occurred in this
patient, allows establishing a relationship of association between both conditions.

CONCLUSIONS

Type 1 CRPS is a rare and difficult condition in which, after ruling out multiple
differential diseases, the clinical features are the main diagnostic tool. In the case
reported here, the occurrence of CRPS was associated with SARS-CoV-2 infection,
and this is noteworthy because CRPS can be considered as another neurological
presentation related to SARS-CoV-2 infection, which has not been described in the
literature. However, there is a lack of theoretical support for the etiopathogenesis
of this association since the physiopathological mechanisms by which SARS-Cov-2
acts have not been fully established to date. In this sense, further research should
aim to clarify the mechanism of action of the virus in the peripheral nervous system
and to establish possible treatments.
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