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Case Report

Respiratory Failure Following Interscalene Block for the Treatment of
Shoulder Dislocation in a Patient with COVID-19
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Abstract

48 hours until the pulmonary condition improved.

Introduction: Guidelines recommend the use of regional anesthesia for patients with COVID-19, when possible. Interscalene block
(ISB) is the standard care for analgesia of shoulder surgery. Hemidiaphragmatic paresis due to phrenic nerve block is expected in
ISB but is usually well-compensated. We present a patient with pulmonary involvement of COVID-19 candidate for the surgery of
shoulder dislocation under ISB who experienced respiratory failure after the block.

Case Presentation: A36-year-old female patient with COVID-19 developed a shoulder dislocation following a seizure. Relocating the
joint was successfully attempted under intravenous sedation and ultrasound-guided ISB. The patient developed respiratory distress
due to hemidiaphragmatic paresis after the block. She was managed using a continuous positive airway pressure (CPAP) mask for

Conclusions: Anesthetists should prepare themselves to replace ISB with diaphragm-sparing blocks or apply techniques to reduce
the chance of hemidiaphragmatic paresis after ISB in patients with COVID-19.
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1. Introduction

The coronavirus 2019 (COVID-19) has threatened world
health with more than 125 million confirmed cases world-
wide up to the time of writing this manuscript (1). Recent
guidelines suggest that surgery should be delayed for at
least seven weeks following COVID-19 infection when pos-
sible (2). However, the huge scale of the pandemic means
that a significant number of patients during the active or
recovery phase of COVID-19 will require surgery. Given the
involvement of the respiratory system in these patients,
guidelines suggest regional anesthesia techniques when-
ever possible (3). It prevents residual muscle paralysis fol-
lowing general anesthesia and can preserve respiratory
function. Additionally, it avoids aerosolization and airway
instrumentation, which is the main source of viral trans-
mission. However, regional anesthesia may not be consid-
ered fully safe in COVID-19 patients (4). We present a pa-
tient with pulmonary involvement of COVID-19 candidate
for shoulder dislocation under regional anesthesia who ex-
perienced an exacerbation of pulmonary symptoms fol-
lowing interscalene block (ISB).

2. Case Presentation

The patient was a 36-year-old woman hospitalized with
symptoms of COVID-19 and a PCR test, confirming the
diagnosis admitted to Rasoul Akram University Hospi-
tal in June 2020. Her symptoms included fever, myal-
gia, headache, dizziness, cough, and shortness of breath
with oxygen saturation of 85% on admission. She was be-
ing treated with supplemental vitamins, acetaminophen,
remdesivir, and dexamethasone. She had a seizure on the
second day of hospitalization. On the second day of hospi-
talization, she suffered a seizure resulting in a dislocated
shoulder. X-ray assessment confirmed anterior shoulder
dislocation without any fracture.

She was taken to the operating room for close reduc-
tion. Her vital signs were blood pressure 134/82 mmHg,
temperature 38.2°C, heart rate 112, and respiratory rate of
24 with oxygen saturation of 92% with a simple oxygen
face mask. For intravenous anesthesia, low doses of mi-
dazolam, fentanyl, and ketamine were used to maintain
spontaneous respiration. The first attempt to treat the dis-
located shoulder was unsuccessful, and the surgeon re-
quested more muscle relaxation and sedation. It was de-
cided todoregional anesthesia for the patient. Ultrasound-
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guided ISB with posterior in-plane approach with 20 mL of
ropivacaine 0.5 % was performed. The block and the follow-
ing attempt to relocate the shoulder were successful.

After the procedure, the patientwas fully conscious but
complained of worsening shortness of breath. The oxygen
saturation was unchanged, but some degrees of respira-
tory distress were evident. A portable chest X-ray was orga-
nized torule out any serious complications due to ISB, such
as pneumothorax. It revealed an elevated hemidiaphragm,
indicating unilateral diaphragmatic paralysis due to the
phrenic nerve block caused by ISB. Owing to the exacerba-
tion of respiratory distress, she was seated upright, and a
continuous positive airway pressure (CPAP) mask was ap-
plied for her with pressure adjustment, as tolerated. She
was transferred to the intensive care unitand continuously
monitored for vital signs and oxygen saturation. Respira-
tory distress was improved somewhat after about 10 hours,
but we could not wean the patient from the CPAP mask un-
til about 48 hours after the procedure. During this time,
titrated doses of midazolam and dexmedetomidine were
administered to sedate the patient. The setting of endotra-
cheal intubation was ready at the patient’s bedside, but it
was notneeded. After 48 hours the CPAP mask was replaced
with high-flow oxygen with a non-rebreathing face mask.
Respiratory symptoms were improved within eight days.
The patient was discharged and transferred to the home
quarantine for two weeks.

3. Discussion

The most important cause of death in patients with
COVID-19 is respiratory failure. In addition to supportive
and medical treatments, any procedure that aggravates
the patient’s respiratory failure should be avoided. When
surgery is unavoidable, guidelines suggest regional anes-
thesia techniques due to their minimal respiratory depres-
sion compared with general anesthesia (5). Interscalene
block is a known anesthetic technique for shoulder and
upper extremity surgeries and postoperative pain control.
It results in hemidiaphragmatic paresis in up to 100% of
patients (6). Phrenic nerve involvement in ISB results in a
20% - 25% decrease in forced vital capacity (FVC) (7). This
decrease in respiratory capacity is well-compensated in
healthy patients and is usually asymptomatic. If subjective
dyspnea occurs, changing the position to sitting upright,
reassuring the patient,and using supplemental oxygen for
a few hours is usually sufficient. This is generally transient
and known to resolve upon resolution of the anesthetic
block. However, in patients prone to respiratory failure,
such as in patients with COVID-19, this could be clinically
important and even a catastrophe.

Some tricks have been suggested to reduce the
chance of post-ISB diaphragmatic paresis. These include
ultrasound-guided ISB with small volumes (5 mL), dilute
local anesthetic (LA). These techniques have reduced the
chance of paresis to as low as 20% (7). Ultrasound-guided
ISB with the aid of nerve stimulator through extrafascial
approach reduces the risk of diaphragmatic paresis and
pulmonary impairment when compared with intrafascial
approach (8).

It is important to keep in mind that although post-
ISB diaphragmatic paresis is generally transient, several
cases of persistent diaphragmatic have been reported (9,
10). Long-term prognosis is thought to be quite good with
spontaneous recovery by 6 -12 months with normalization
of vital capacity (11). The possible risk factors for prolonged
diaphragmatic paresis include intraneural injection of lo-
cal anesthetics, direct nerve injury with a needle, neurotox-
icity from use of local anesthetics, nerve compression from
hematoma, and surgical malpositioning (12, 13). Shoulder
surgery itself may induce phrenic nerve injury (14). The
use of ultrasound in performing blocks reduces the risk of
some of these factors.

The efficacy and safety of several diaphragm-sparing
nerve blocks have been investigated in recent years. Ear-
lier studies have suggested that supraclavicular block
with posterolateral approach to the brachial plexus, C7
root block, anterior suprascapular nerve block, com-
bined axillary-suprascapular nerve blocks, combined
infraclavicular-suprascapular blocks, and superior trunk
block may provide acceptable postoperative analgesia for
shoulder surgery, coupled with a hemidiaphragm paresis
incidence of less than 10.7% (15-17). A retrospective analysis
has also suggested that the incidence of hemidiaphrag-
matic paralysis is significantly lower with costoclavicular
(2.5%) than with supraclavicular brachial plexus block
(18). Future randomized trials are required to validate the
efficacy of these blocks for shoulder and upper extremity
surgery.

In conclusion, anesthetists should prepare themselves
to replace ISB with diaphragm-sparing blocks or apply
techniques to reduce the chance of hemidiaphragmatic
paresis after ISB in patients with COVID-19. Clinicians
should also be wary of the higher risk of developing pneu-
mothorax in techniques such as supraclavicular block. Af-
ter all, we should expect respiratory failure after even re-
gional anesthesia and be prepared for advanced respira-
tory care.
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