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Abstract

BACKGROUND

Chronic obstructive pulmonary disease (COPD) is associated with high morbidity
and mortality rates worldwide. Older patients have a degenerative cardiopul-
monary function, weak compensatory capacity, and poor surgical tolerance.
Therefore, the mode of anesthesia must be optimized. Remimazolam is a new
ultrashort-acting benzodiazepine with a rapid onset of action, rapid metabolism,
and mild effects on pulmonary circulation. Remimazolam sedation combined
with an epidural block has not been reported in hypertensive older adults with
severe COPD and inguinal mass resection.

CASE SUMMARY

We report the case of a 73-year-old man with hypertension and severe COPD,
who underwent resection of an enlarged inguinal mass that he had noticed more
than 7 mo before presentation. The patient presented with a “right inguinal mass”
and was recommended to undergo an enlarged inguinal mass resection. Surgery
was relatively challenging, due to the large mass (13 cm x 8 cm X 7 c¢m), hard
texture, and poor mobility. Considering the advanced age of the patient, grade III
hypertension, and severe COPD, we administered remimazolam combined with
an epidural block for anesthesia to ensure perioperative safety and careful consid-
eration. The anesthetic effect was precise; the procedure was performed smoothly
without any complications, and the patient was successfully anesthetized.
However, anesthetic management in such cases has not yet been reported by
previous studies.

CONCLUSION
Remimazolam sedation combined with an epidural block is safe and effective in
older patients with hypertension and severe COPD.

Key Words: Remimazolam; Older adult; Chronic obstructive pulmonary disease; Epidural
block; Case report
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Core Tip: Chronic obstructive pulmonary disease (COPD) is associated with high morbidity and mortality
rates. Older patients have degenerative systems with weak compensatory capacity. Therefore, their status
must be carefully evaluated to optimize the anesthesia plan when choosing an anesthetic agent for surgery.
Remimazolam sedation combined with an epidural block in older adults with hypertension and severe
COPD has rarely been reported. Our management experience shows that remimazolam sedation combined
with an epidural block is safe and effective in older adults with hypertension and severe COPD.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) has high morbidity and mortality rates worldwide.
Older patients have degenerative systems and weak compensatory capacity. Therefore, careful
assessment of patient status and optimization of anesthesia is required when selecting an anesthetic
agent for surgery. The sedative effect of remimazolam is mild in the pulmonary circulation, and a long-
term intravenous infusion is nonaccumulative. Flumazenil can reverse this sedative effect by facilitating
the response to intraoperative emergencies. Remimazolam sedation combined with an epidural block in
older patients with hypertension and severe COPD has not been reported.

In this case report, we describe the anesthetic management of a 73-year-old man with hypertension
and severe COPD, who underwent an enlarged inguinal mass resection with remimazolam sedation
combined with an epidural block. Based on our experience with this patient, we conclude that
remimazolam sedation combined with an epidural block is safe and effective in older adults with
hypertension and severe COPD. This report provides new ideas for the safe administration of anesthesia
in older patients with severe COPD.

CASE PRESENTATION

Chief complaints
The patient was a 73-year-old man with a height of 169 cm and weight of 48 kg, who presented to the
clinic with a complaint of > 7 mo right inguinal mass.

History of present illness

The patient had undergone radical distal major gastrectomy under general anesthesia 7 years ago and
was transferred to the intensive care unit for transitional treatment after the operation. The patient
recovered well and was discharged.

History of past illness

The patient had a history of hypertension for > 7 years. He was receiving oral reserpine, and blood
pressure (BP) control was stable 2 wk before the operation; when reserpine was discontinued, BP
control was fair. The patient had no history of coronary heart disease or diabetes mellitus.

Personal and family history
The patient denied any relevant family history of cancer.

Physical examination

On physical examination, the patient’s vital signs were as follows: Body temperature (T), 36.6 °C; BP,
145/86 mmHg; heart rate (HR), 62 beats per min; respiratory rate (RR), 16 breaths per min. The patient
was conscious, cooperated with physical examinations, and was admitted to the ward. He presented
with a barrel chest, low-breath sounds in both lungs, and no wheezing was heard. There was no
precordial bulging, with a regular heart rhythm, and no extra heart or pericardial friction sounds were
heard. A 13 cm x 8 cm x 7 cm mass with a hard texture, and poor mobility was observed in the right
inguinal region.
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Laboratory examinations
The results of routine preoperative blood tests, biochemistry tests, coagulation function tests, and other
laboratory tests were normal.

Imaging examinations

Chest computed tomography (CT) revealed subpleural inflammation in the lower lobe of the right lung,
emphysema, pulmonary bullae, increased translucency in the lower lung fields of both lungs, non-
smooth and depressed diaphragms on both sides, a blunt costophrenic angle, and aortic calcification.

Auxiliary tests

Electrocardiography (ECG) showed sinus rhythm, normal ECG, and a 72 beats/min ventricular rate.
Echocardiography revealed degenerative aortic valve changes combined with mild regurgitation,
reduced left ventricular diastolic function, and a left ventricular ejection fraction of 65%. Pulmonary
function showed a forced expiratory volume in 1 s (FEV1): 1.10 L, with a measured value of 43.5% of the
expected value, a FEV1/forced vital capacity (FVC) of 62%, and a lung carbon monoxide diffusion to
alveolar ventilation ratio of 0.95 L min® mmHg~, with a measured value of 77.6% of the expected value.
The pulmonary function has been reported to include severe obstructive ventilation dysfunction, mildly
reduced total diffusion function, severely increased peripheral airway resistance, abnormal small
airway function, and severely increased pulmonary elastic resistance (Figure 1).

Preoperative assessment
ASA grade 1, class II cardiac function, metabolic equivalent of 4 metabolic equivalents, clinical frailty
scale grade 4, thyromental distance > 6 cm, mouth opening > 3 fingers, and mallampati grade II.

FINAL DIAGNOSIS

The patient was diagnosed with a right inguinal mass, radical distal gastrectomy, high-risk grade III
hypertension, and severe COPD.

TREATMENT

The patient was admitted at 15:40, complaining of extreme nervousness and strongly requesting to be
kept asleep during the operation. With the patient’s previous history of hypertension and emotional
stress following admission, the operator was eager to determine whether the anesthesiologist could
provide the patient with moderate sedation to maintain perioperative circulatory stability. Left upper
extremity venous access was secured after admission, and cuff BP, ECG, Peripheral capillary oxygen
saturation (SpO,) and bispectral index (BIS) were monitored (BP, 165/85 mmHg; HR, 85 beats/min; RR,
16-18 beats/min; SpO,, 96%; and BIS, 98). Oxygen was administered at a rate of 6 L/min using a face
mask, and sedation was provided with 2 mg remimazolam (ambulatory blood pressure [ABP], 180/90
mmHg; HR, 82 beats/min; RR, 16-18 beats/min; SpO,, 95%; and BIS, 97). Arterial blood gas metrics on
admission were as follows: fraction of inspiration O2 (FiO,), 0.21; potential of hydrogen, 7.43; pressure
of carbon dioxide (PaCQO,), 36.3 mmHg; and pressure of oxygen (Pa0O,), 69.8 mmHg. At 15:52, BP was
150/84 mmHg, HR was 72 beats/min, SpO, was 100%, and BIS was 75-80, with stable spontaneous
breathing. During the 8-min observation period, the patient’s vital signs remained stable. Induction of
anesthesia: epidural puncture and tube placement were performed at 16:00. The patient was placed in
the right lateral position, and the median approach was taken. An 18-gauge Tuohy needle was used to
puncture the L1-2 intervertebral space, and a negative pressure test was positive. After confirming entry
of the puncture needle into the epidural cavity, the epidural catheter was placed headward, the
puncture needle was withdrawn, the epidural catheter was fixed at an 8-cm scale, and the patient was
placed supine. At 16:10, the epidural catheter was connected to a 5-mL syringe. Blood-free cerebrospinal
fluid was withdrawn and injected into the 2% lidocaine test at 16:15. The patients were asked about any
complaints of discomfort. His ABP was 140/80 mmHg, 75 beats/min, 16-18 beats/min, SpO, was 95%,
and BIS was 87. The level of anesthesia block was determined, and an additional 2% lidocaine (6.5 mL
was injected via the epidural catheter). At 16:25, the level of the anesthesia block was determined again,
and 5 mg of remimazolam was injected to sedate the patient. Surgery was initiated at 16:30. To ensure
stable intraoperative sedation, remimazolam (40 mg/h) was infused intravenously using a micropump.
At 17:05, 5 mL of 2% lidocaine was injected epidurally. At 18:00, the operation was completed, and the
intravenous infusion of remimazolam was stopped. Subsequently, 50 mg flurbiprofen was
administered. The operation lasted 90 min, with 650 mL crystalloid infusion and blood loss of 50 mL.
The operation was performed under rimazolam sedation combined with an epidural block. During the
operation, the patient was in a continuous sleep state, during which the BIS was stabilized at shallow
sedation, circulation was stable, spontaneous breathing was stable, no hypotension or respiratory
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Figure 1 Preoperative pulmonary function.

depression was observed, no vasoactive drugs were applied, no jaw-supporting assisted breathing was
performed, the airway tools prepared before the operation were not used, the anesthetic effect was
exact, and the operation was completed successfully with complete resection of the right inguinal mass.
The intraoperative management metrics were as follows: ABP was maintained at 135-150/80-90
mmHg; HR, 65-75 beats/min; pure oxygen, 5 L/min (administered using a face mask under
spontaneous breathing); SpO, 96-100%; RR, 16-18 beats/min; and BIS fluctuated between 65-80
(Figures 2 and 3). If the systolic BP decreased by > 20% of the basal value or < 100 mmHg, 4 pg of
norepinephrine was administered; if the systolic BP increased by > 20% of the basal value or > 180
mmHg, 10-25 mg of uradil was administered; if the HR was < 50 beats/min, 0.3-0.5 mg of atropine was
administered, and if the HR was > 100 beats/min, 0.5 mg/kg of esmolol was administered with repeat
dosing if necessary. Remimazolam dosage was adjusted according to the BIS, maintaining the BIS
fluctuating between 65 and 80 and avoiding too shallow or deep sedation.
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Figure 3 Intraoperative vital signs of the patient.
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OUTCOME AND FOLLOW-UP

The patient gained clear consciousness at 18:02; ABP was maintained between 136-148/80-85 mmHg,
HR between 70 and 75 beats/min, with stable spontaneous respiration; SpO, up to 96% under air
inhalation; BIS between 92 and 96; no respiratory distress, nausea, or vomiting; and no complaints of
incisional pain, injection pain, dizziness, headache, or other discomforts. The patient’s vital signs were
stable for 30 min, and he returned to the ward at 18:32. He was discharged 6 d after surgery and
followed up for 2 mo after the operation.

DISCUSSION

COPD remains one of the most common and deadly diseases, and is the third leading cause of death
globally[1]. COPD is a progressive inflammatory disease characterized by persistent and irreversible
airflow limitation (AL), and respiratory symptoms are usually associated with exposure to harmful
particles or gases. Patients with COPD are prone to dyspnea due to AL during expiration and
inspiration caused by pulmonary lesions or narrowing of the airways in the lungs, generally defined as
AL, associated with small airway obstruction and low FEV. COPD is diagnosed in patients with chronic
bronchitis and emphysema when AL is present and is not fully reversible[2]. COPD is usually
accompanied by an abnormal decline in lung function, and chronic respiratory failure is the leading
cause of death. Because patients with COPD have limited lung function, the severity of COPD should be
carefully evaluated preoperatively, including comprehensive history, spirometry, and arterial blood gas
analysis. Our patient had an FEV1/FVC ratio of 62% and an FEV1 of 1.10 L. As a percentage of the
expected value, the measured value was 43.5%, AL was present, chest CT suggested emphysema, and
the diagnosis of severe COPD was confirmed.

Surgical operations can cause stress, anxiety, and fear in patients, and hormonal and metabolic
changes that affect the autonomic and immune systems of the body, leading to elevated BP, increased
HR, elevated blood glucose, and enhanced protein and lipid metabolism and can even lead to
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postoperative myocardial injury and cognitive dysfunction, affecting the prognosis of patients[3]. In
older patients with hypertension, these stress responses are more likely to lead to dramatic
hemodynamic fluctuations, increase the risk of perioperative cardiovascular and cerebrovascular
accidents, increase the incidence of postoperative cognitive dysfunction in older patients, and affect
patient prognosis. Previous studies have demonstrated a strong link between stress responses and
neuronal injury. Excessive inflammatory responses can be generated under intense stress, which in turn,
can stimulate neurological injury. This cascade affects homeostasis and aggravates stress responses in
patients. Subsequently, an excessive inflammatory response activates the oxidative stress response by
expressing various catalytic enzymes[4]. This enhanced inflammatory response induces the acute
exacerbation of COPD and aggravates its severity in COPD patients.

This case involved an older adult with hypertension grade III and severe COPD, ASA grade III; a 13
cm x 8 cm x 7 cm mass in the right inguinal region, hard and poorly mobile; and an enlarged right
inguinal mass proposed for resection. Patients are at high risk because they are highly stressed after
admission. The selection and management of the anesthesia protocol require extra attention to maintain
circulatory stability and avoid drastic hemodynamic fluctuations; therefore, it is necessary to provide
continuous and precise analgesia and stable sedation to minimize the stress response. As patients also
suffer from severe COPD and have a poor pulmonary function, the selection and management of
anesthesia should focus on avoiding COPD-triggering factors, reducing the occurrence of perioperative
hypoxemia, minimizing the occurrence of perioperative cardiopulmonary disease complications, and
improving patient prognosis. Therefore, accurate analgesia and moderate sedation are key to the
successful management of this case. For this reason, the design of the anesthesia plan should ensure that
the anesthesia method chosen can provide precise and continuous analgesia and can respond to the
adjustment of the operation style and operation time; sedation treatment chosen should meet the needs
of the patient and the operator while maintaining the stability of the patient's perioperative pulmonary
circulation; anesthesia plan chosen should minimize the perioperative COPD triggering factors, avoid
the acute exacerbation of COPD and aggravation of COPD, and minimize the perioperative pulmonary
complications as the top priority; and strengthen the hemodynamic and depth of sedation monitoring to
facilitate individualized and precise anesthesia management.

How do you receive good analgesia? Local, regional blocks, and general and intralesional anesthesia
can provide analgesia for inguinal mass resection; however, each has its advantages and disadvantages.
For smaller masses, this procedure is routinely performed under local anesthesia. In older patients, local
anesthesia can maintain hemodynamic stability and voluntary respiratory function; reduce the risk of
tracheal extubation, bronchoconstriction, and respiratory depression after general anesthesia; reduce the
need for postoperative mechanical ventilation; reduce postoperative pulmonary complications; and
facilitate the reduction of postoperative cognitive dysfunction. However, in this case, the inguinal mass
was large, hard, and poorly mobile, and surgery was relatively difficult. Therefore, the analgesic effect
of simple local anesthesia is unsatisfactory and significantly reduces patient comfort. Regional nerve
block anesthesia slightly affects the body’s pulmonary circulation, but its blocking range is limited;
maintaining a long operation time after a single injection is challenging, and it can easily cause tissue
damage and complications during the puncture process. General anesthesia has the advantages of rapid
onset, high comfort during anesthesia, and no memory of the whole procedure. However, it has a strong
inhibitory effect on the patient’s central nervous system, which can easily lead to postoperative
cognitive dysfunction and increase the incidence of delirium in older adult patients; general anesthetic
drugs have a particular inhibitory effect on cardiovascular vessels. In older adults, owing to
degenerative changes in the central nervous and cardiovascular systems, the elasticity of blood vessels
becomes poor, which can easily cause hypotension; stimulation, such as tracheal intubation and
extubation, can lead to violent circulatory fluctuations, and hemodynamics are very unstable under
stress; when endotracheal intubation is performed under general anesthesia, which bypasses the
defensive protection of the mouth and nose, the bronchus is directly connected to the outside world.
The bacteria and secretions in the oral cavity can easily invade the respiratory tract. The gastrointestinal
tract can be easily damaged by muscle relaxation or misuse. When general anesthesia is administered,
the respiratory system is affected by using anesthetic drugs that inhibit the efficiency of postoperative
sputum excretion and increase the probability of pulmonary infection[5]. Patients with advanced COPD
experience adverse consequences following general anesthesia, tracheal intubation, and intermittent
positive pressure ventilation. This increases the incidence of postoperative pulmonary complications
and the risk of hypoxemia, laryngospasm, pneumatic injuries, bronchospasm, and compromised
circulatory stability. In particular, circulatory fluctuations are more likely to occur in older patients with
combined underlying diseases, which significantly increase the risk of cardiovascular complications.

Endotracheal anesthesia is advantageous in patients with COPD. However, subarachnoid block
anesthesia can cause a series of physiological disturbances, the severity of which is closely related to the
block level. A high block level can lead to respiratory and circulatory depression, causing severe
hypotension and respiratory muscle paralysis, especially in older patients with hypertension and poor
cardiopulmonary function. This makes it challenging to meet the need for prolonged surgery after a
single injection. In contrast, epidural block anesthesia provides both definitive analgesia and mild
effects on pulmonary circulation, and additional local anesthetics can be added as needed to
accommodate prolonged surgery. The patient was diagnosed with an enlarged inguinal mass. Although
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the mass was superficial, it was large (13 cm x 8 cm X 7 cm), hard, and poorly mobile. Combined with
the fact that this patient was an older adult with grade III hypertension and severe COPD, poor respons-
iveness to cardiopulmonary function, and weak self-replacement ability, considering the relative
difficulty of the operation, the operation time might have been longer, and the operation technique
might have to be changed intraoperatively. We concluded that epidural block anesthesia was more
advantageous than other anesthetic modalities for resolving analgesia in this patient.

How can good sedation be achieved? Implementation of safe and effective sedation in older patients
with hypertension and severe COPD should be considered. Sedation that is too deep increases the risk
of respiratory depression, aggravates the degree of COPD, and increases the inhibition of circulation,
which is unfavorable for older adult patients with combined hypertension. Sedation that is too shallow
results in poor patient cooperation, and the patient is in a state of stress, which is not conducive to
circulatory stability and can easily induce an acute COPD attack. Therefore, choosing the appropriate
sedative drugs is crucial in maintaining an appropriate sedation depth and ensuring safe and effective
sedation. Commonly used sedative drugs, such as propofol and midazolam, and the new drug,
dexmedetomidine, have some problems with clinical application. Propofol has a rapid onset of action,
short elimination half-life, rapid sleep after intravenous administration, rapid awakening, no post-
awakening euphoria, and low incidence of postoperative nausea and vomiting. It can induce amnesia,
without any behavioral impairment. However, it causes intravenous pain and can increase stress
reactions due to injection pain; it has dose-dependent circulatory and respiratory depressant effects and
can cause hypotension, hypoventilation, and even apnea[6]. Because this patient was an older adult
with hypertension and severe COPD, propofol could have increased the risk of respiratory and
circulatory depression, increased stress response, and precipitated an acute COPD attack. Midazolam is
a drug representing the benzodiazepine with sedative, anxiolytic, anticonvulsant, and amnesic effects.
However, midazolam may lead to the loss of airway reflexes, increase the risk of respiratory depression
or aspiration, and induce delirium to some extent. Prolonged administration can lead to accumulation
and delayed sedative effects, which must be antagonized by administering flumazenil, if necessary[7].
Here, we report the case of an older patient with a high risk of delirium who also had severe COPD and
poor pulmonary function. The application of midazolam increased the difficulty of respiratory
management. Dexmedetomidine is a highly specific alpha-2 agonist with anesthetic, analgesic, and
antisympathetic properties. It exerts sedative and weak analgesic effects, without significant respiratory
depression. It can produce a unique sedative effect similar to physiological sleep, making it the drug of
choice for superficial sedation. However, it is prone to the side-effects of hypotension and bradycardia
[8]. Continuous intraoperative intravenous infusions of larger doses of dexmedetomidine can
significantly attenuate the body’s physiological regulatory response to hypovolemia[9], especially in
older patients with hypertension and a vertebral canal. Furthermore, hypotension and sinus
bradycardia are more likely to increase in older patients with hypertension and endovascular
anesthesia. Additionally, the onset of action of dexmedetomidine is 10-15 min, which is slow and has a
long elimination half-life and accumulation effect. Its application in older patients can prolong the
action time and increase the safety risks of anesthesia.

Remimazolam is a new ultrashort-acting benzodiazepine, a derivative of midazolam, a drug obtained
by introducing a metabolizable methyl propionate side chain to the structure of midazolam, which also
acts on y-aminobutyric acid type A receptors, exerts inhibitory effects on neurons and reduces neuronal
excitability[10]. Remimazolam is metabolized by nonspecific plasma esterase hydrolysis and has no
cumulative effects. Wiltshire et al[11] reported that the average peak blood concentration of 0.01-0.30
mg/kg of remimazolam can be reached in about 1 min with rapid metabolism. Continuous intravenous
infusion of remimazolam for 2 h has a maximum half-life of 7-8 min, and flumazenil rapidly reverses its
sedative effect. Compared with propofol, remimazolam has a rapid onset of action but does not cause
significant respiratory and circulatory depression. Remimazolam has a faster onset of action, stronger
sedation, and shorter recovery time. Previous studies have demonstrated that remimazolam is safe for
sedation in patients undergoing gastrointestinal endoscopy, with minimal effects on the pulmonary
circulation. According to clinical observations, the incidence of hypotension and hypoxemia due to
remimazolam administration is extremely low. In addition to its sedative effects, recent animal
experiments have suggested that remimazolam also has anti-inflammatory effects. Liu et al[12] first
found that remimazolam inhibited mitogen-activated protein kinase and phosphoinositide 3-kinase
signaling pathway activation and interfered with TLR4 expression associated with Rabb5a in the cell
surface response to lipopolysaccharides, attenuating the inflammatory response in mouse macrophages.
Fang et al[13] reported that remimazolam acts dose-dependently by activating peripheral ben-
zodiazepine receptors and inhibiting macrophage p38 phosphorylation, attenuating the inflammatory
response in rats with acute liver injury associated with sepsis. These animal studies broadened our
understanding of the pharmacological effects of remimazolam, suggesting that it may have anti-inflam-
matory effects in clinical settings. However, further clinical trials are required to confirm our findings.
Future studies on the anti-inflammatory effects of remimazolam in a clinical setting are needed to
investigate whether its anti-inflammatory effects can reduce the triggers of acute exacerbations in
patients with COPD and produce a more positive effect on perioperative sedation in such patients.
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Table 1 Case report timeline

Item

Timeline

Preoperative 1

Perioperative 5

10

11

Postoperative 12

13

14

15

Discovery of right inguinal mass for > 7 mo
History of hypertension for > 7 years

Pulmonary function was reported to have severe obstructive ventilation dysfunction, mildly reduced total diffusion function, severely
increased peripheral airway resistance, abnormal small airway function, and severely increased pulmonary elastic resistance

The operation was performed under remimazolam sedation combined with epidural block anesthesia

The patient was admitted to the room at 15:40. The cuff blood pressure, electrocardiograph, saturation of pulse oximetry, and
bispectral index was monitored

Invasive blood pressure was monitored and arterial blood gas analysis was conducted. Sedation was provided with 2 mg
remimazolam

Induction of anesthesia: epidural puncture and tube placement were performed at 16:00
At 16:25, the level of anesthesia block was determined again, and 5 mg remimazolam was injected to sedate the patient
Surgery was initiated at 16:30

To ensure stable intraoperative sedation, 40 mg/h remimazolam was infused intravenously using a micropump. At 17:05, 5 mL of 2%
lidocaine was injected epidurally

At 18:00, the operation was completed

The patient gained clear consciousness at 18:02, the patient’s vital signs were stable

The patient’s vital signs were stable for 30 min, and he was returned to the ward at 18:32
The patient was discharged 6 d after surgery

The patient was followed up 2 mo after the operation

Jaishideng®
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The administration of remimazolam with epidural block anesthesia in older patients with
hypertension and severe COPD has not yet been reported. A well-controlled sedative drug is more
beneficial for this patient because the intraoperative dosage of sedative drugs can be regulated
according to BIS monitoring, especially when intraoperative sedation is too deep and sudden
respiratory depression occurs. It is easy to reduce the anesthesia depth immediately and wake up the
patient at any time. The administration of effective antagonist drugs can reverse the sedative effect at
any time, which was the best choice for this patient. Therefore, the pharmacological effects of
remimazolam are theoretically beneficial.

The anesthetic protocol used in the present case involved remimazolam sedation combined with an
epidural block. Immediately after entering the room and connecting to the intravenous access, 2 mg
remimazolam was injected intravenously to sedate the patient. After testing the level of the anesthetic
block, 5 mg remimazolam was added to relieve the patient’s nervousness, reduce the stress response,
and stabilize pulmonary circulation. Invasive arterial BP and BIS monitoring were performed to
facilitate individualized circulation management and regulation of sedation depth. Epidural block
anesthesia was selected for the L1-2 interval. A trial dose of 3 mL of 2% lidocaine was injected, and an
additional 2% lidocaine (6.5 mL was added after the anesthetic level was determined). Five milliliters of
2% lidocaine were administered epidurally 50 min after epidural block anesthesia, which induced
definite analgesia. Continuous intraoperative intravenous infusion of remimazolam (40 mg/h) using a
micropump ensured stable intraoperative sedation. Intraoperatively, the patient’s vital signs were
stable, with BP maintained at 135-150/80-90 mmHg, HR at 65-75 beats/min, SpO, between 96% and
100%, and BIS fluctuating between 65 and 80 beats/min. Intraoperative arterial blood gas metrics were
as follows: FiO, 0.40; pH, 7.40; PaCO,, 41.1 mmHg; and PaO,, 288.8 mmHg. The operative time was 90
min, and the intravenous infusion of remimazolam was stopped at the end of the operation. The patient
gained clear consciousness 2 min after surgery, with a BIS score of 92, stable spontaneous breathing, and
stable circulation. Arterial blood gas metrics at the end of the operation were as follows: FiO,, 0.21; pH,
7.40; PaCO,, 39.2 mmHg; and Pa0O,, 139.9 mmHg. After 30 min of observation, the patient’s vital signs
were stable, and he returned to the ward. His vital signs stabilized after returning to the room. Airway
tools and vasoactive drugs prepared before the induction of anesthesia were not used. Upon returning
to the ward, the BP was 147/74 mmHg, HR was 70 beats/min, and SpO, was 99%. No postoperative
anesthesia-related complications were observed. The patient recovered well and was discharged. At the
2-mo postoperative follow-up, the patient did not complain of discomfort. In this case, the successful
application of remimazolam sedation and epidural block anesthesia, ensured perioperative safety and
provided comfortable anesthesia (Table 1).
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CONCLUSION

In conclusion, in the case of an older patient with hypertension and severe COPD who underwent
inguinal mass resection, we chose regimazolam sedation combined with an epidural block anesthesia
protocol. Under BIS monitoring, a single dose of regimazolam was administered preoperatively, and a
continuous intravenous infusion of regimazolam was used intraoperatively, which provided the patient
with continuous and stable intraoperative sedation and definitive analgesia, preserving perioperative
safety, meeting the patient's comfort needs, and ensuring the successful completion of the surgery. This
is a case report, and further clinical trials are required. We expect that the superior pharmacological
effects of remimazolam will provide new ideas for developing protocols to induce comfortable
anesthesia in such patients.

Remimazolam sedation combined with an epidural block is safe and effective in older adult patients
with hypertension and severe COPD.
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