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Case Report

Anesthetic management with remimazolam in a patient with inclusion body
myositis: a case report
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Background: Inclusion body myositis (IBM), an inflammatory muscle disease, sometimes leads to swallowing impairment.
The anesthetic management of patients with IBM should be carefully performed to prevent the development of postoperative
pulmonary complications (PPCs). Prompt recovery of consciousness from general anesthesia may contribute to the prevention
of PPCs. Remimazolam, a newly developed general anesthetic, can provide early and reliable awakening; however, its use in
patients with IBM has not been reported.
Case presentation: A 76-year-old man with IBM experienced swallowing impairment, for which laparoscopy-assisted
gastrostomy was planned. Total intravenous anesthesia was performed with remimazolam, remifentanil, and rocuronium.
Upon awakening from anesthesia following flumazenil administration, he completely recovered consciousness. After extubation,
he was able to protrude his tongue, cough, and breathe comfortably. There were no PPCs, and the patient’s postoperative
course was uneventful.
Conclusions: PPCs should be prevented in patients with IBM, and anesthetic management with remimazolam may help with this.
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Background [2]. Prompt recovery of consciousness from general anesthesia

prevents PPCs, including aspiration pneumonia. The use of

Inclusion body myositis (IBM) is an inflammatory muscle
disease that sometimes leads to swallowing impairment [1].
Care should be taken to prevent postoperative pulmonary
complications (PPCs) in patients with IBM. IBM is rare, and
the optimal method for the anesthetic management of patients
with IBM remains to be established. In 2020, Japan became
the first country to approve the use of remimazolam, a
benzodiazepine sedative, for use as a general anesthetic.
Remimazolam is a short-acting drug, and its metabolites have
no sedative effect. Since flumazenil, an antagonist, can be
administered, early and reliable awakening can be expected

remimazolam for general anesthesia in patients with IBM
has not been reported previously.

Here, we present a case of a patient with IBM in whom
remimazolam was used for general anesthesia for laparoscopy-
assisted gastrostomy.

Case presentation

A man in his 70s with a height of 159 cm and weight of 55
kg. The patient was receiving lixiana, verapamil, azelnidipine,
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olmesartan, and furosemide for chronic atrial fibrillation and
hypertension. He has been a smoker for several decades. He
had been diagnosed with IBM 9 months previously based on
symptoms of progressive muscle weakness in the extremities
and swallowing impairment. His swallowing function worsened
despite the administration of steroid pulse therapy and intra-
venous immune globulin, and he requested gastrostomy.
Since the abdominal wall was in contact with the greater
curvature, a high risk of bleeding due to vascular injury
could be expected if gastroesophageal endoscopy—assisted
gastrostomy was performed; therefore, laparoscopy-assisted
gastrostomy was planned. Preoperative pulmonary function
test results showed obstructive lung disease, with a vital
capacity of 3.75 L (118%) and forced expiratory volume in
the first second of 1.95 L (56%). The serum creatine phos-
phokinase level was 555 U/L (normal range: 43-272 U/L).
The results of other preoperative examinations were normal.

In addition to standard monitoring, the bispectral index
(BIS) and electromyographic muscle relaxation were
monitored. Anesthesia was induced with remimazolam,
remifentanil, and rocuronium after adequate aspiration of oral
secretions. Remimazolam was administered at 6 mg/kg/h,
and the patient lost consciousness approximately 120 s later.
Rocuronium was administered in doses of 10 mg each, and
the train-of-four count was zero after a total dose of 30 mg
had been administered. No adverse events occurred during
endotracheal intubation. Anesthesia was maintained with
remifentanil (0.1-0.25 ug/kg/min) and remimazolam (1 mg/
kg/h) to maintain the BIS value at 40-60. The train-of-four
count at 40 min after tracheal intubation was one. Therefore,
an additional 10 mg of rocuronium was administered for
muscle relaxation; no additional administration was required
thereafter. At the end of the surgery, rectus sheath block was
performed, followed by administration of sugammadex (100
mg) and flumazenil (0.5 mg) for anesthesia reversal. Admin-
istration of sugammadex increased the train-of-four ratio
from 26% to 100%. (Table 1) Extubation was performed 28
minutes after the end of surgery and 4 minutes after the
administration of flumazenil. After extubation, the patient was
able to protrude his tongue, cough, and breathe comfortably.
The operation time was 78 min, and the anesthesia time was
146 min. The postoperative course was uneventful; no respi-
ratory complications, such as aspiration pneumonia, occurred.
The patient was discharged home on the ninth postoperative
day.

Written informed consent was obtained from the patient
for the publication of this case report.

Table 1 : Summary of drug administration for each phase of anesthesia

Induction Maintenance Emergence

Remimazolam*| 6 mg/kg/h 1 mg/kg/h Antagonized by

flumazenil 0.5 mg

Remifentanil* | 0.5ug/kg/min |0.1-0.25 u g/kg/min | End of administration

Rocuronium** 30 mg 10 mg Antagonized by

(10 mg each) (just once) sugammadex100mg

* Drug doses were titrated so that BIS values of 40 — 60.
** To achieve a train-of-four count of zero, 10 mg of rocuronium was administered.

Discussion

IBM is characterized by painless muscle weakness and
atrophy, mainly in the quadriceps and forearm flexors [3-5].
The disease is chronic and progressive, and other muscles
may also be affected [3—5]. Compared to other inflammatory
muscle diseases, IBM is also characterized by atrophy of
muscles related to swallowing, such as the pharyngeal muscle
and the upper esophageal sphincter [6]. In fact, dysphagia
occurs in about 50% of IBM patients, and aspiration pneumonia
is an important cause of death in these patients [1]. In the
perioperative period, residual anesthesia and somnolence
after general anesthesia further impair swallowing function.
Therefore, during the anesthetic management of patients
with IBM, it is necessary to pay attention to PPCs associated
with swallowing impairment [6].

However, owing to its rarity, there are few reports and no
guidelines on the anesthetic management of patients with
IBM. Mortenson et al. summarized the clinical course of 18
patients with IBM at their institution, which is the largest
number of cases reviewed to date [6]. They reported that the
anesthetic management of patients with IBM with moderate
disease severity could be safely performed with no periop-
erative pulmonary complications. In contrast, Igari et al.
reported a case of prolonged postoperative requirement of
ventilatory support in a 40-year-old man with IBM who
underwent thoracoscopic partial pneumonectomy for spon-
taneous pneumothorax [7]. In that patient, the disease
progressed to the point of involvement of the respiratory
muscles, which is rare in patients with IBM. Nakano et al.
reported a case of aspiration pneumonia on the second
postoperative day in a 76-year-old man with IBM who
underwent an open jejunostomy [8]. The patient's swallowing
function was impaired to the extent that he required jejunos-
tomy.

Our findings and those from previous cases indicate that
care should be taken to prevent PPCs in patients with IBM
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undergoing general anesthesia, especially in those with
respiratory muscle affection and severe swallowing impair-
ment. Prompt recovery of consciousness from general anesthesia
may help with this. This is because prolonged somnolence
after general anesthesia further increases the risk of PPC in
IBM patients, who are already at high risk of aspiration. At
least, the level of consciousness should be restored to a point
where the patient can extend the tongue and cough and take
deep breaths. To achieve this, we used remimazolam to induce
and maintain general anesthesia, which was successfully
reversed using flumazenil, and the patient had clear con-
sciousness at the time of extubation.

Propofol has a suppressive effect on pharyngeal muscle
strength, and no specific antagonist exists [9]. Midazolam
contains a sedative metabolite and its use predisposes patients
to postoperative delirium, which can lead to impaired post-
operative consciousness [10]. Remimazolam, on the other
hand, is a short-acting drug, and its metabolites have no sedative
effect. Since flumazenil, an antagonist, can be administered,
early and reliable awakening can be expected [2]. For these
reasons, we consider remimazolam the most preferred general
anesthetic drug for IBM patients.

Malignant hyperthermia (MH), which has not been reported
in patients with IBM but has been reported to be associated
with several congenital myopathies, is another possible com-
plication in patients with IBM [11-13] . It is recommended
that patients with resting hyperCKemia should be monitored
and considered to be at high risk of developing MH, as reports
exist of them who have mutations in RYRI, the causative
agent of MH [14]. In fact, the patient in this case had an
elevated resting serum creatine phosphokinase level. Fur-
thermore, patients with IBM may have increased sensitivity to
muscle relaxants owing to muscle atrophy. Inhaled anesthetics
potentiate the effects of muscle relaxants [15]. Consequently,
intravenous anesthetics may be preferable to inhaled anes-
thetics for patients with IBM, and from this perspective,
remimazolam may be a good general anesthetic for patients
with IBM.

In conclusion, there are no guidelines for anesthetic man-
agement in patients with IBM; therefore, anesthesia should
be planned on a case-by-case basis. Respiratory complications
associated with dysphagia, malignant hyperthermia, and
sensitivity to muscle relaxants should be considered, and the
use of remimazolam may help to prevent these complications.
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PPC: postoperative pulmonary complication
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