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= ABSTRACT

Introduction: As the concept of post-COVID-19 syndrome emerges, the negative
result of an RT-PCR test is no longer enough to represent a patient’s complete clinical
recovery. In this context, a question arises: what are the risks of performing surgery
on a patient whom COVID-19 has already infected? Case Report: Female patient,
36 years, infected by COVID-19 in December 2020, showing mild symptoms. Once
asymptomatic and with a negative RT-PCR test, she was submitted to a breast reduction
surgery, in January 2021, through the inferior pedicle technique by Liacyr Ribeiro
and Nipple-Areolar Complex (NAC) ascension by Letterman maneuver. On the first
postoperative day, the patient developed respiratory symptoms, which continued
throughout the postoperative period. Despite the unsatisfactory treatment of partial
necrosis of the right NAC, the patient maintained respiratory and systemic symptoms
suggestive of the return of COVID-19 in the late postoperative period. Discussion:
Post-COVID-19 syndrome is defined as the persistence of symptoms of COVID-19, for
at least 6 months, after the acute phase of infection. The syndrome’s pathophysiology
is not completely elucidated; however, a relationship with the Mast Cell Activation
Syndrome is proposed. In the report, we emphasize the chronological proximity
between SARS-CoV-2 infection and the return of respiratory and systemic symptoms
suggestive of post-COVID-19 syndrome and the need to know the possible symptoms and
complications of this syndrome, especially in the context of postoperative. Conclusion:
The need for a thorough preoperative analysis in patients with a clinical history of
COVID-19 infection is evident since there is a greater risk of postoperative complications.

Keywords: Coronavirus infections; Postoperative complications; Mammaplasty;
Respiratory system; Reconstructive surgical procedures.

=m RESUMO

Introducao: Com o surgimento do conceito de sindrome P4s-COVID-19, o RT PCR
negativo, isoladamente, ndo deve representar a completa recuperacéo da doenca.
Nesse contexto, interroga-se: qual seguranga de operar um paciente que ji apresentou
COVID-19? Relato de Caso: Paciente feminina, 36 anos, apresentou COVID-19,
com sintomas leves, em dezembro de 2020. J4 com resultado negativo de RT-PCR e
assintomatica, foi submetida a mamoplastia redutora, em janeiro de 2021, utilizando-se
a técnica de pediculo inferior do tipo I de Liacyr Ribeiro, com ascensédo do complexo
areolopapilar (CAP) pela manobra de Letterman. No primeiro dia de pés-operatério,
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Post-COVID Syndrome: patient with respiratory symptoms after reduction mammaplasty

reabriu quadro gripal sintoméatico e o manteve durante todo o periodo pés-operatério.
Apesar do tratamento satisfatério da necrose parcial de CAP direito, a paciente
manteve sintomas respiratérios e sistémicos sugestivos do retorno do quadro de
COVID-19 em pés-operatorio tardio. Discussao: Define-se sindrome P6s-COVID-19
como a persisténcia dos sintomas de COVID-19, por pelo menos 6 meses, apds fase
aguda da infeccao. A fisiopatologia da sindrome nio é completamente elucidada,
todavia propde-se relagdo com a sindrome de Ativagdo Mastocitaria. No relato,
ressaltamos a proximidade cronolégica entre a infec¢ao por SARS-CoV-2 e o retorno
de sintomas respiratérios e sistémicos sugestivos da sindrome P6s-COVID-19, assim
como enfatizamos a necessidade de conhecer os possiveis sintomas e complicagoes
desta sindrome, sobretudo no contexto de pds-operatério. Conclusao: E evidente a
necessidade de andlise pré-operatoria minuciosa em pacientes com histérico clinico de
infeccao pelo COVID-19, uma vez que ha maior risco de complicages pés-operatorias.

Descritores: Infecgoes por coronavirus; Complicacoes pés-operatorias; Mamoplastia;

Sistema respiratério; Procedimentos cirirgicos reconstrutivos.

INTRODUCTION

Throughout 2020, the COVID-19 pandemic
constituted a major challenge for medicine, both for
diagnosing and treating patients affected by SARS-
CoV-2. Clinical experience gained during this period
and the follow-up of infected patients in studies carried
out in the US, France and China showed that some
patients considered recovered, either according to
clinical or laboratory factors, maintained the symptoms
of COVID-19 even after the acute phase of the disease!.
The persistence of clinical signs in patients who have
overcome the acute phase of the virus infection led
to the emergence of a new concept: the post-COVID
syndrome, a term that defines the maintenance of
the symptoms of the disease after at least 6 months of
recovery from its acute phase?.

Most centers specializing in the treatment of
COVID-19 use two tests of Reverse Transcription
followed by Polymerase Chain Reaction (RT-PCR)
consecutive negative, with upper respiratory tract
samples collected at 24-hour intervals, to define the
criteria for patient discharge or recovery. However, the
emergence of the concept of post-COVID syndrome
indicates that the negative result of RT-PCR isolated
no longer represents the guaranteed cure of the patient
but the beginning of a process of monitoring the same
to control possible manifestations of the disease.

Since microbiological tests’ negative results
cannot define the full recovery of symptoms, a big
question arises: what is the safety of electively operating
on a patient who has already had COVID-19? Therefore,
to minimize the postoperative risk, it is essential to
know the symptoms that may remain in the long term
and their possible complications.

CASE REPORT

A 36-year-old female patient, previously healthy,
started on December 11, 2020, with fever, dry cough
and diffuse myalgia. On December 18, through the RT-
PCR exam, she confirmed the diagnosis of COVID-19.
She was accompanied by a clinical doctor during this
period and showed remission of all symptoms, still
at the end of December 2020, without the need for
hospital admission. She underwent a new RT-PCR test
for SARS-CoV-2 on January 8, 2021, with a negative
result. At that time, the patient was asymptomatic,
and after reassessment by the clinical assistant, she
was released for surgical procedure as she recovered
from COVID-19.

The patient underwent a reduction mammoplasty
procedure at Hospital da Plastica do Rio de Janeiro, on
January 14, 2021, under general anesthesia, with a total
duration of 5 hours, without complications. Liacyr
Ribeiro’s type I pedicle technique was used (Figure 1)3,
with the ascent of the nipple-areolar complex (NAC)
through the Letterman maneuver?.

Figure 1. Liacyr Ribeiro technique.

On the first postoperative day, the patient had a
dry cough and runny nose, symptoms that had not been
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reported in the preoperative period, and asymmetric
swelling between the breasts, larger on the right,
without signs of bleeding on examination. In addition,
she had a more pale right NAC when compared to
the contralateral breast (Figure 2A). As measures
to improve local vascularization and reduce edema,
treatment was started with: (1) 1ml of intramuscular
betamethasone, single-dose, (2) 400mg of pentoxifylline
and (3) 50mg of cilostazol. On the same day, the patient
was discharged from the hospital with instructions to
maintain the use, at home, of (1) antibiotic therapy with
875+125mg of amoxicillin + potassium clavulanate, (2)
staggered analgesia with 1g of dipyrone and 10mg of
trometamol ketorolac, (3) 400mg of pentoxifylline and
50mg of cilostazol and (4) vitamin C, in a daily dose of
500mg.

On the third postoperative day, still with a
persistent dry cough, the patient had a darkened region
on the lateral half of the right NAC, with involvement
of the papilla (Figure 2B). At that moment, 100mg of
acetylsalicylic acid was added to the treatment once a
day to potentiate the antiplatelet action. On the fifth
postoperative day, a new dose of 1 ml of intramuscular
betamethasone was administered since the right breast
showed only partial improvement in edema (Figure 2C).

Despite the complete improvement of the edema
in the right breast and the efforts of the assistant team
to improve the vascularization of the right NAC, on the
21st postoperative day, the patient presented superficial
necrosis of the lateral half of the right areola without
compromising the papilla (Figure 2D). At that moment,
alternate treatment was started with: (1) hydrogel
ointment with alginate and (2) collagenase ointment
with topical chloramphenicol, aiming, respectively, for
hydration and superficial debridement of the fibrin
area.

On the 26 postoperative day, the patient
returned for an outpatient consultation, presenting an
area of fibrin delimited in the right NAC. Mechanical
debridement was performed in the region of partial
necrosis of the right areola, with subsequent primary
suture with complete wound closure. At that moment,
she clinically presented with cough, myalgia, and
diffuse pain in the lower limbs, but without signs of
deep thrombosis. Palpation of peripheral arterial pulses
in the lower limbs was performed, pain on palpation of
the calf when compressed towards the tibia, mobility of
the calf compared to the contralateral calf and Homans
sign® were evaluated, all negative. As a result of the
progression of symptoms, the patient was referred
again to a clinician for follow-up.

On the return for the removal of stitches, on the
33" postoperative day, the wound presented complete
closure. It should be noted that treatment with a skin

Figure 2. A: Right NAC on the 1* POD. B: Right NAC on the 3¢ POD. C: Right
NAC on the 5" POD. D: Right NAC on the 21 POD. NAC: Nipple-areolar
complex; POD: Postoperative day.

graft was offered in the region of areolar necrosis;
however, the patient was satisfied with the final result
(Figure 3) and chose only to complement the diameter
of the areola with a tattoo.

In a late consultation, on the 69" postoperative
day, the patient returned to the outpatient clinic without
any surgical complaints, however, she maintained a
clinical picture of fatigue, myalgia in the lower limbs
and episodes of dry cough. When asked about the
continuation of the cough, she informed that she
was followed up with a medical doctor and, despite
the regular use of antihistamine medication, she did
not show improvement. Therefore, she was guided
through a medical report sent by the surgical team to
the clinical assistant, who investigated changes in the
lung parenchyma with chest computed tomography.

Clinical and surgical follow-up should be
maintained for at least 12 months to assess the
progression of clinical symptoms and the evolution of
postoperative healing.

DISCUSSION

In fact, one of the possible unfavorable results
related to the reduction mammaplasty surgery is the
NAC ischemic complication, a condition that was
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Figure 3. Final appearance of the right areola on the 33 POD. POD: Postoperative
day.

evidenced in the immediate postoperative period of
the reported case, with subsequent evolution to partial
areola necrosis. The incidence of areola necrosis in
mammoplasty is variable in the literature. Pinsolle
et al.® determined an incidence between 0.6 and
3.7% of this phenomenon in a review article. In 1966,
Mandrekas et al.” described an incidence of 0.8% of NAC
necrosis when using the inferior pedicle technique,
as performed in the report. Van Deventer et al.8 also
defined the causes of NAC ischemia and necrosis as
insufficient arterial supply or venous congestion, the
latter being the main cause®. Thus, NAC necrosis can
be an infrequent complication but is expected from the
surgical procedure performed.

In addition to areola necrosis, another point that
draws attention in the patient’s history is respiratory
symptoms, correlated with a probable post-COVID
syndrome. This condition is defined as the persistence
of one or more symptoms of COVID-19, or symptoms
related to the disease, for at least 6 months in patients
who have recovered from the acute phase of the
infection?. In patients who present this condition with an
evolution period of fewer than six months, the diagnosis
of Post-Infectious Fatigue Syndrome is correct?.

Lamprecht? cites that, after infection with SARS-
CoV-2, 35% of outpatients and 87% of hospitalized
patients are affected by the post-COVID syndrome or
the Infectious Fatigue syndrome, depending on the ana-

lyzed population. Similarly, it is interesting to note that
several patients developed persistent symptoms after
the acute episode of infection during the SARS-CoV-1
(Severe Respiratory Distress syndrome) epidemic in
2003, especially healthcare workers. These symptoms
were characterized as a syndrome of Chronic Fatigue
or myalgic encephalomyelitis'’, and a relationship
between the maintenance of these symptoms and the
development of psychological diseases was evidenced.
Moderate to severe depression and anxiety were de-
scribed in more than one-third of patients after one
year of recovery from the initial condition!!.

In patients affected by post-COVID-19 syndrome,
fatigue was reported as the most important persistent
symptom?'2, Its causative mechanism is still not entirely
clear, but the cause is estimated to be multifactorial.
In a study conducted in Egypt in 2020, Kamal et al.®
evaluated 287 patients described as survivors of the
disease and of these, only 10.8% had no symptoms
after recovery from the acute phase. The persistence
of symptoms in the study was defined as their
maintenance for at least 20 days from the last negative
PCR test. A wide variety of post-COVID symptoms have
been described, from mild symptoms such as persistent
headache (28.9%) to severe conditions such as acute
myocardial infarction, renal failure, and pulmonary
fibrosis. It is worth mentioning that, among the patients
who maintained the symptoms, 72.8% had persistent
fatigue, 38% had anxiety, and 31.4% had joint pain'®.

Psychological manifestations, as previously
described in SARS-CoV-1 infection, permanent fibrotic
changes in the lung parenchyma, and thromboembolic
complications are also noteworthy. Kamal et al.'?
also point to a possible relationship between the
severity of post-COVID-19 symptoms and the initial
condition of the disease; that is, the most severe cases
of the initial disease had the most severe post-COVID
manifestations. Galvdn-Tejada et al.}, in parallel, in a
case-control study carried out in the city of Zacatecas,
Mexico, in which they evaluated 219 patients, described
dyspnea as the most important symptom to suspect
post-COVID syndrome since it was absent in the control
group of 78 patients.

The pathophysiology of the post-COVID syndrome
not yet elucidated generates suspicion about its existence
and questions about the possibility that the symptoms
are the result of a reinfection framework. Among those
who defend its existence, Afrin et al.'* propose that a
possible basis for the post-COVID syndrome is the Mast
Cell Activation Syndrome (MAS). MAS is a chronic
multisystem disorder with an estimated prevalence of
17%, which is very similar to the number of COVID-19
cases that develop severe forms of the disease, between
15 and 20%. A hyperinflammatory pattern is observed in
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these patients, which progresses with an inflammatory
cytokine storm characterized by the rapid proliferation
of T lymphocytes, macrophages, and NK cells. Without
leukocyte cytotoxic activity, this pattern causes cell death
by activating the humoral immune system.

In inflammation, mast cells play a central role
since they are responsible for synthesizing cytokines
that mediate the intense immune response and regulate
the activity of other cell types involved in the process!. It
should be noted that a significant number of fatal cases of
COVID-19 are related to cardiovascular complications,
such as thromboembolism, pulmonary embolism and
sepsis!, conditions whose pathophysiology involves
mast cell activity.

Because of the above report, there is a correlation
between the respiratory condition and previous
infection by COVID-19 since these symptoms are not
expected after an elective reduction mammoplasty
surgery, especially in a previously healthy patient. As
already pointed out, the pathophysiological mechanisms
responsible for the manifestation of COVID-19 and the
post-COVID syndrome are still uncertain; however, in
the case mentioned above, the chronological proximity
between the SARS-CoV-2 infection and the return of
symptoms in the immediate postoperative period.

It is extremely important to emphasize that the
clinical manifestations presented by the patient are
considered mild and that the differential diagnosis
of the condition could easily be achieved with the
performance of complementary tests, such as imaging
and laboratory tests. However, as demonstrated,
there are serious outcomes reported in post-COVID
syndrome, and the possibility of these conditions
developing during a postoperative period represents,
in practice, a diagnostic and therapeutic challenge.

Although they are not considered classic
postoperative symptoms, especially in cosmetic surgery,
cough and myalgia in the lower limbs should be promptly
investigated, as they are possible presentations in
cases of pulmonary thromboembolism and deep vein
thrombosis. The presentation of deep vein thrombosis
varies from the absence of symptoms to the classic
presence of swelling, pain, heat, and redness in the
affected extremity. Pulmonary thromboembolism,
however, presents dyspnea, tachypnea, chest pain,
syncope, and cough as the main symptoms?.

Hatef et al.!® showed an estimated risk of venous
thromboembolism of 2.91% in patients undergoing
aesthetic breast and upper extremity body contouring
procedures, as reported in the case reported. Tummy
tuck and circumferential tummy tuck procedures are
still associated with higher risks of thromboembolism.

Awide variety of clinical and surgical complications
may arise in the postoperative period, which correlates
with the surgical procedure performed and the patient’s

clinical factors. In times of a pandemic, a wide range of
clinical presentations is added to this scenario, from mild
symptoms to severe outcomes, presented by patients
with previous infections by COVID-19. In this context,
the question arises: could the clinical changes presented
by the patient, that is, the post-COVID syndrome,
increase her risk of postoperative complications? Also,
to what extent could the endocrine-metabolic changes
expected in the postoperative period contribute to
worsening the symptoms resulting from the post-COVID
syndrome?

Despite the lack of answers to most of these
questions, the authors suggest that all patients who
will undergo elective surgery - aesthetic or otherwise
-once previously infected with SARS-CoV-2 be carefully
evaluated for the presence of respiratory symptoms and
systemic in the preoperative period. The presence of
symptoms must be reported in the medical record and
the decision to proceed with surgery, if symptoms arise
in the preoperative period, is an individual decision of
each surgeon.

The American Society of Anesthesiology (ASA)7,
in a statement issued on December 8, 2020, suggests
different periods between surgery and the initial picture
of COVID-19 infection according to the severity of the
condition presented and the patient’s comorbidities.
The ASA also cites the possibility of residual conditions
and long-term deleterious effects, both in the anatomy
and myocardial function. It is worth mentioning that
the post-COVID syndrome is an entity still poorly
understood, with a wide range of clinical presentations,
from mild symptoms to severe complications, and, due
to the inherent risks of surgical procedures, we believe
that such a decision should always be directed to ensure
safety. of the patient, especially in elective surgeries.

CONCLUSION

Post-COVID syndrome has a recent description
and still requires more robust scientific evidence
to explain its pathophysiology. However, it is a
fundamental clinical aspect to be analyzed in the
preoperative period of patients undergoing elective
procedures. As in the case reported, negative RT-PCR
is not a complete guarantee of cured COVID-19 and,
for this reason, a thorough clinical investigation is
necessary to ensure that the history of infection by
the new coronavirus is not overlooked before surgery.
Therefore, it is concluded, because of the overall clinical
presentation of the post-COVID syndrome, which
ranges from mild symptoms to severe complications,
that the additional risk of unfavorable outcomes should
be evaluated in the postoperative period of patients
previously infected with COVID-19.
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