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Abstract

The pathologic basis and the successful anesthetic management of an office-based dental patient with a chronic cough,
secondary to post-Covid-19 syndrome (PCS), is presented and discussed. Intravenous (IV) sedation for patients with PCS must
include a complete assessment of the wide-range of the potential systemic effects of this newly defined disease. In this case, a
multi-modal approach was utilized and a symptom-specific antitussive anesthetic was successfully administered which also

safely achieved an adequate level of sedation.

INTRODUCTION

Post-COVID-19 syndrome (PCS) or “Long COVID” is an
emerging diagnosis. It is manifested by the presence of one
or more symptoms such as: chronic fatigue, dyspnea, joint
pain, coughing, anosmia, and xerostomia arising after the
acute presentation of COVID-19. Other symptoms indicative
of gastrointestinal, neurologic, psychiatric, renal and
cardiovascular involvement may also occur. (1,2,3)

We report successful office-based intravenous (IV)
anesthesia for a dental patient with a severe chronic cough
secondary to PCS.

CASE PRESENTATION

The patient was a 52-year-old female who initially had
COVID-19 following infection with SARS-CoV-2. She had
not been hospitalized and had been conservatively managed,
at the time, with oral zinc phosphate. This occurred
approximately 10 months prior to her requiring endodontic
surgery on tooth #14. The patient also reported that her
dental pain initially started with her acute viral infection.
Prior to her acquiring COVID-19, the patient had no
respiratory diseases. Overall, she had no pre-existing risk
factors which would have presumably led to complications
arising from COVID-19. Furthermore, her weight was 64 kg,
her height was 157.5 cm, and her BMI was 25.8 kg/m2. Her
past medical history was otherwise negative whereas her

past surgical history included a recent bronchoscopy, right
total knee replacement, and a lumbar diskectomy. Her
airway was assessed as a Mallampati 1. She reported an
allergy to trimethoprim/sulfamethoxazole which resulted in
“throat closing.” Furthermore, she was a non-smoker and
reported rare alcohol use. Additionally, she denied marijuana
and illegal drug use.

However, she suffered from a severe chronic dry cough
which occurred several times per minute. Furthermore, she
had stated that this cough arose with COVID-19 and that she
did not have this condition prior to her symptomatic viral
infection from SARS-CoV-2. Moreover, other than coughing
she had no other symptoms which are characteristic of PCS.
In addition, she appeared to have considerable distress. An
appropriate IV sedation regimen, which would also be
antitussive, was therefore indicated.

Approximately one month prior to her dental procedure, the
patient had undergone a full clinical evaluation of her
chronic cough. This included pulmonary function tests
(PFTs) and a bronchoscopy with a bronchoalveolar lavage
(BAL). The subsequent cytologic examination of her BAL
had identified macrophages and epithelial cells from her
right middle lobe. These are both consistent with PCS.
Moreover, these findings were similar to those from autopsy
studies of both humans (4) and primates (5) who had also
been infected with SARS-CoV-2. There was no evidence of
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any acute active pulmonary infection or neoplasm at the time
of her bronchoscopy.

Furthermore, inspection of her PFTs revealed a low forced
vital capacity (FVC) of 2.32 liters and some reduction in her
forced expiratory volume at 1 second (FEV1) of 2.01 liters.
It should be noted that this resulted in an FEV1/FVC ratio
which was elevated to an abnormal level of 86%. This is
indicative of a restrictive lung pattern and is consistent with
low pulmonary compliance. (6) This has been demonstrated
in other PCS patients as well. (7) In addition, her PFTs did
not demonstrate any evidence of obstruction, air trapping, or
gas transfer defects. Moreover, she did not bronchodilate in
response to albuterol.

A CT scan of her chest failed to identify any significant
anatomic explanation for her chronic cough and showed no
gross abnormalities. Her EKG demonstrated normal sinus
rhythm with a heart rate of 67 beats per minute (BPM). Non-
specific T waves changes were also noted. She had no
evidence of jugular venous distention, orthopnea, or ankle
edema which would suggest congestive heart failure.

Her coughing was symptomatically managed with
gabapentin 600 mg PO TID, benzonatate (Tessalon Perles)
200 mg PO TID, promethazine with codeine (6.25 mg/10
mg)/5 mL PO PRN, and revefenacin (Yupelri) 175 mcg
inhaled QD. She was also receiving 81 mg aspirin PO QD.
Furthermore, the patient had been treated with numerous
opiate-based cough suppressants for months. These included
hydromorphone, hydrocodone, and oxycodone. The patient
was deemed medically optimized for office-based IV
sedation by her pulmonologist.

Dentally, it was noted that the patient had a palatal cusp
fracture just above the cemento-enamel junction on tooth
#14. Buccal swelling was present with gingival
inflammation and a buccal sinus tract was also observed. Her
oral radiographic examination revealed signs of osseous
destruction which resulted in a radiolucent area within the
tooth. This is consistent with other reported dental pathology
associated with the Covid-19 pandemic (See: Discussion).
The endodontic surgical plan was to perform a root canal
and to surgically excise redundant gingival tissue which was
growing over the fractured palatal cusp. Additionally, her
dental infection had been treated initially with oral tramadol
and amoxicillin.

Prior to inducing sedation, her room air oxygen saturation
was 97 % with a respiratory rate of approximately 17 breaths

per minute and she had a considerable, very frequent, dry
cough. Her breath sounds were clear bilaterally. Although
apprehensive and somewhat tachypneic she was
hemodynamically stable with an initial blood pressure of
160/90 mmHg and a heart rate of 105 BPM. Furthermore,
she was afebrile.

Initially, she was slowly given lidocaine 100 mg.
Hydromorphone was then administered in divided doses for
a total of 2 mg. Her sedation was subsequently maintained
with a propofol infusion of 25 mcg/kg/min with a total dose
of 92 mg.

Ketamine was also administered using repetitive intermittent
boluses of 20 to 30 mg to maintain adequate sedation. A
total dose of 90 mg of ketamine was utilized. During the
procedure, all anesthesia-related medications had been
administered IV. Full ASA monitoring, including nasal
capnography, was utilized.

Her coughing was fully abated for the entire surgery.
Throughout the procedure, the patient maintained a
respiratory rate of approximately 10-20 breathes per minute
and she remained conscious with a moderate level of
sedation. Nasal cannula oxygen was also administered at a
rate of 2 liters per minute.

Furthermore, she received IV metoclopramide 10 mg,
ondansetron 4 mg, and methylprednisolone 40 mg. Atropine
200 mcg was administered for its antisialagogue and
vagolytic effects. Note that these medications all have
antiemetic properties. (8) Additionally, a pilot study has
shown that metoclopramide may also function as an
antitussive. (9)

Following the removal of her IV catheter, the patient
experienced mild nausea. This was treated with an additional
dose of ondansetron 4 mg given intramuscularly and inhaled
isopropyl alcohol. (10) She subsequently recovered
adequately for discharge. There was no evidence of
ketamine-induced dysphoria.

On telephone follow-up, the patient had no post-anesthesia
complications and even reported minimal coughing on post-
operative day zero and post-operative day one. Her dental
pain also had resolved. On post-operative day two the
patient’s cough returned to its baseline severity. However,
she continued to be free from odontalgia.
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DISCUSSION

The management of chronic cough, secondary to PCS, has
not been established. Of note, her preoperative medication
regimen included gabapentin. While this drug is traditionally
utilized for its anti-epileptic properties, it has been reported
to be beneficial for chronic cough. Its mechanism of action
is believed to be related to its central neuromodulatory
ability. (11,12) Gabapentin is also utilized for chronic pain
syndromes, (13) depression, (14) and mood disorders. (15)
Its mechanism of action is believed to be similar for these
neurologic and psychiatric conditions. (16) Furthermore,
these illnesses can also occur with PCS.

It should be noted that hydromorphone has been utilized as
an antitussive for patients with lung cancer and acute
bronchitis. (17,18) Intravenous lidocaine (19) and the
combination of propofol with ketamine have also been
reported to have antitussive properties. (20,21) Ketamine is a
known bronchodilator (22,23) which is most likely a
function of it being sympathomimetic. (24) Additionally,
ketamine has anti-inflammatory properties (25,26) as well as
antidepressant properties. Moreover, fentanyl is associated
with coughing and was avoided. (28-30)

It has been documented that the COVID-19 pandemic has
resulted in an increase in the need for emergency dental
services. The Department of Oral Emergency, Peking
University, Beijing, China, reported that the proportion of
dental and oral infections has increased from 51% before the
pandemic to 71.9% with the pandemic. Dental pulpal and
periapical lesions (44.7%) have been the main reasons for
these emergencies. Moreover, cellulitis from abscessed
teeth has also increased. Note that routine dental care was
not available in China during the onset of this pandemic.
€29

In addition, a much greater frequency of dental trauma,
occurring since the beginning of the COVID-19 pandemic,
has also been described by the American Dental Association
and in the American lay press. The reported cause is most
likely bruxism secondary to anxiety. (32-34) An escalation
in the incidence of viral-associated intra-oral (35) and
dermatologic soft-tissue lesions (36,37) has also been
observed with the both the acute SARS-CoV-2 infection and
PCS. (38,39)

Patients with chronic cough have been studied prior to this
pandemic. Typically, they are middle-aged females who
have COPD or have suffered from a respiratory tract

infection. Other causes include an autoimmune or “lupus-
like” etiology, gastro-esophageal reflux, prolonged airway or
pharyngeal irritation, and laryngeal sensory neuropathy. (40)

The pathological basis of chronic cough and other
pulmonary symptoms associated with PCS is currently
attributed to fibrotic changes occurring within the lung
parenchyma following the acute SARS-CoV-2 infection. (7)
Specifically, persistent viremia, inflammatory, and
autoimmune-mediated effects may also be involved in the
pulmonary and extra-pulmonary aspects of this newly
reported chronic disease state. (41,42) Furthermore,
COVID-19 and PCS-associated vasculitis, (43) dermatologic
(36,39), arthritic, (44,45) and neurologic (46) issues appear
to be immune-mediated. This would readily explain the
broad range of symptoms from both the acute and chronic
disease processes. (47)

Using MRI, chronic myocardial involvement has also been
documented in PCS patients. Specifically, myocardial
edema, fibrosis, and decreased right ventricle ejection
fraction have been identified. (48) Renal, (49) hepatic, and
splenic aspects of PCS have also been reported. (50)

CONCLUSIONS

As PCS will undoubtedly increase in its presentation, the use
of IV sedation for these dental patients, when indicated,
should be considered as a reasonable anesthetic option. A
symptom-specific approach will be necessary given the
highly variable presentation of PCS. In this case, an
“antitussive and anti-inflammatory” sedation regimen
proved useful and safe. Furthermore, the anti-inflammatory
properties of both methylprednisolone and ketamine may
have been beneficial for her brief post-operative reprieve
from coughing.
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