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Abstract

Background: Invasive mechanical ventilation worsens prognosis in patients
with severe chronic obstructive pulmonary disease (COPD). To avoid com-
plications in these patients, anesthesia should be carefully considered. Case
presentation: A 78-year-old man with COPD presented with dyspnea and
pain from the epigastric to the umbilical regions. He was diagnosed with left
incarcerated inguinal hernia and underwent radical inguinal hernia repair
and surgical ileus treatment. To avoid general anesthesia with tracheal intu-
bation, epidural anesthesia was combined with peripheral nerve blocks. An
epidural catheter was inserted from T12/L1, and ilioinguinal-iliohypogastric
and genitofemoral nerve blocks were performed under ultrasound guidance.
No post-surgery complications or pain symptoms were noted. Conclusions:
General anesthesia would likely have been challenging due to the patient’s
COPD; however, management of peritoneal traction pain is difficult using
peripheral nerve block alone. By combining epidural anesthesia with peri-
pheral nerve blocks, we safely performed a procedure in a patient with severe
COPD while avoiding invasive positive pressure ventilation.
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1. Introduction

Invasive mechanical ventilation worsens prognosis in patients with severe
chronic obstructive pulmonary disease (COPD) [1]. This paper presents the case

of a 78-year-old man with incarcerated inguinal hernia and a history of severe
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COPD who was scheduled for inguinal hernia repair, surgical ileus treatment,
and small bowel resection, if needed. To avoid general anesthesia with tracheal

intubation, peripheral nerve blocks were combined with epidural anesthesia.

2. Case Presentation

Herein, we report the case of a 78-year-old man (height: 160 cm, weight: 38 kg)
who, up to the age of 50 years, had smoked 50 cigarettes a day for approximately
30 years. COPD was noted at that time, and he stopped smoking but did not re-
ceive any treatment. At the age of 66 years, the patient sought medical care for
shortness of breath on exertion. A respiratory function test showed a forced ex-
piratory volume in 1 second (FEV1.0) of 37.75% (1.48 L) and a forced expiratory
volume % in 1 second (%FEV1.0) of 56.2%, consistent with Stage II moderate
obstructive pulmonary disease. However, even at this stage, treatment was not
initiated, at the request of the patient. At the age of 70 years, the patient started
taking long-acting S2 agonists and long-acting anticholinergic drugs for wor-
sening shortness of breath; however, his compliance was poor. At the age of 75
years, home oxygen therapy (HOT) was initiated. Despite treatment, the patient
was admitted to the hospital several times for infection-induced COPD exacer-
bation. At the age of 76 years, his most recent respiratory function test showed
COPD at GOLD Stage IV with an FEV1.0 of 0.66 L, %FEV1.0 of 24.6%, and vital
capacity of 86.1%. He was admitted to our emergency department with epigas-
tric-to-umbilical-region pain and breathing difficulty.

At the time of admission, the patient’s SpO, was approximately 80% (oxygen
via nasal cannula at 1 - 2 L/min), and he had an American Society of Anesthesi-
ologists physical status of Class 4 and respiratory status of Hugh-Jones classifica-
tion V. Preoperative chest radiography showed hyperinflated lungs with flatten-
ing of the diaphragm (Figure 1), and chest computed tomography (CT) showed
prominent emphysematous changes in all lung fields, with almost no lung pa-
renchyma (Figure 2). The patient’s past medical history included percutaneous
coronary interventions performed at 69 and 70 years for angina, with placement
of a drug-eluting stent (in #7 and 13). No wall-motion abnormalities were found
on echocardiography at the time of admission. An abdominal CT showed an in-
carcerated left inguinal hernia and associated ileus; therefore, the patient was
admitted to the hospital (Figure 3).

On day 2 of admission, intravenous administration of 10 mg/day morphine
hydrochloride was initiated for dyspnea. After manual reduction, the patient was
monitored since he refused surgery. However, since prolapse of the small intes-
tine into the hernial sac did not improve, surgery was planned on day 9 of ad-
mission.

Regarding the surgical procedure, the time required for radical left inguinal
hernia repair and surgical ileus treatment using the anterior approach was esti-
mated to be 1 hour. However, the procedure was expected to exceed 2 hours if

ischemic findings requiring small intestine resection were present. Furthermore,
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Figure 1. Preoperative chest radiograph. Hyperinflation of the lung and increased lucen-
cy of the lung field can be observed.

Figure 2. Preoperative chest computed tomography image. Diffuse low-attenuation areas
and bullae can be seen, and normal lung tissue is scarce.

Figure 3. Preoperative abdominal computed tomography image. Left incarcerated in-
guinal hernia and associated ileus can be observed.
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general anesthesia was likely to be difficult due to the patient’s deteriorated res-
piratory status. Hence, we planned to perform epidural anesthesia with ilioin-
guinal-iliohypogastric and genitofemoral nerve blocks.

When entering the operating room, the patient’s SpO, was 63% (oxygen via nasal
cannula at 2 L/min) and respiratory rate was approximately 25 breaths/min. A line
was inserted into the left radial artery under local anesthetic. Blood gas analysis
showed a pO, of 35.5 mmHg and pCO, of 50.9 mmHg, consistent with the pa-
tient’s complaint of severe respiratory distress. Oxygen via the nasal cannula was
increased to 3 L/min. After monitoring the patient a while, a gradual increase in
SpO, was observed. The patient was then placed in the lateral decubitus position,
and epidural anesthesia was administered, as follows: an epidural catheter was
inserted from T12/L1, and 6 mL of 0.375% levobupivacaine was administered.
The patient was then returned to the supine position for inhaled S-agonist treat-
ment. The level of anesthesia was T6 at this point. Thereafter, under ultrasound
guidance, 20 mL of 0.25% levobupivacaine was administered for a left ilioin-
guinal-iliohypogastric nerve block, and 10 mL of the same drug was adminis-
tered for a left genitofemoral nerve block. No complications associated with ei-
ther nerve block were observed.

The patient’s procedure began only after confirmation that his temperature
and pain sensitivity had diminished to the level of T4. The surgeon made a skin
incision, slightly to the cranial side of the outer inguinal ring using a longitudin-
al incision of about 5 cm along the skin secant. The presence of an internal in-
guinal hernia was confirmed due to the presence of a transversalis fascia bulge
near the pubis after exfoliation. When the hernia sac was incised and confirmed,
no prolapse of the intestinal tract was observable and the incarceration was re-
leased. Therefore, it was speculated that there was no necrosis of the intestinal
tract. The hernia gate was repaired via the mesh plug method and the operation
was completed.

During the procedure, oxygen saturation was maintained (80%) with the pa-
tient under 2 L/min oxygenation via a nasal cannula. The patient did not com-
plain of dyspnea. The procedure time was 65 min, with an anesthesia time of 143
min. The patient returned to the ICU with no obvious complications or pain
symptoms. Continuous intravenous infusion of morphine hydrochloride was
continued during the perioperative period, and no additional analgesics or seda-
tives were administered. However, lower gastrointestinal bleeding was con-
firmed on the 11" postoperative day. Thereafter, the patient’s condition sudden-

ly deteriorated, which resulted in his death on postoperative day 11.

3. Discussion

Perioperative respiratory function, oxygenation, and ventilation capacity should
be considered when anesthetizing a patient whose respiratory function is im-
paired by COPD. The best anesthesia method (general anesthesia alone, general

anesthesia with peripheral nerve block, or peripheral nerve block alone) should
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be confirmed after assessing COPD severity [1].

While determining an appropriate anesthetic method, we realized that general
anesthesia should be avoided because very poor prognoses had been reported in
cases where invasive positive pressure ventilation (IPPV) was performed on pa-
tients with severe COPD after receiving HOT [2]. A preoperative CT showed
severe emphysematous changes, raising concerns of pulmonary barotrauma due
to positive pressure ventilation; furthermore, the patient’s marked obstructive
pulmonary disease was expected to make ventilation adjustments challenging.

Spinal subarachnoid anesthesia has a minor respiratory effect in patients with
normal respiratory function. Expiratory, internal intercostal, external/internal
oblique, and transversus abdominis muscles are supplied by nerves from the
thoracic spine. As such, high spinal subarachnoid anesthesia decreases expirato-
ry reserve volume, maximum expiratory volume, and maximum minute ventila-
tion. Therefore, spinal subarachnoid anesthesia in patients with obstructive lung
disease must be performed with caution [1] [3]. In addition, considering that
even a slight change in position after hospitalization can reduce oxygen satura-
tion levels as well cause respiratory distress, we believed that it would be better
for the patient if he was able to change his body position himself. Therefore, we
opted for peripheral nerve block rather than spinal subarachnoid anesthesia.

Ilioinguinal-iliohypogastric nerve blocks were performed to prevent pain at
the incision site [4]. A genitofemoral nerve block was performed to prevent pain
in the inguinal canal, which is thought to occur after the procedure as a result of
surgical mesh insertion [5]. In addition, epidural anesthesia was used to reduce
visceral pain, peritoneal traction pain, irritation to the spermatic cord and testis,
and to facilitate pain management in case the procedure time was extended to
perform small bowel resection. The patient’s respiratory status was extremely
poor; therefore, the avoidance of general anesthesia with tracheal intubation was
essential. Epidural anesthesia was combined with a peripheral nerve block to
ensure an adequate analgesic effect, and surgery was performed after obtaining
sufficient analgesia.

During the procedure, the patient did not have pain symptoms. After the
procedure, he changed his position by himself to some extent without showing
signs of dyspnea. Therefore, it is likely that these anesthetics worked effectively.
In a previously reported case, inguinal hernia radical surgery was performed
with peripheral nerve block alone [6]. However, if there is a possibility of intes-
tinal resection, epidural anesthesia is needed.

Thoracic epidural anesthesia is known to improve postoperative respiratory
function and prognosis, and is believed to be beneficial for COPD patients [7]. In
addition, to support respiratory function, noninvasive positive pressure ventilation
(NPPV) is recommended as a ventilatory adjuvant therapy during COPD exacer-
bation events. NPPV has a high success rate and has been reported to improve
dyspnea and mortality [8] [9] [10]. NPPV is associated with fewer complica-
tions, such as ventilator-associated pneumonia, than IPPV [11] [12]. However,
NPPV could not be used in the treatment of this patient due to his high risk of as-
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piration from ileus, which was associated with his incarcerated inguinal hernia.
The patient had previously received HOT, but in the operating room where
his SpO; level was as low as 63%. Therefore, the oxygen flow rate was increased
with the goal of raising his SpO, to 88% - 92%, while considering risk of CO,
narcosis [13]. In addition, his blood gas level was measured, as appropriate,
while paying attention to increases in PaCO,. The use of inhaled short-acting /2
agonists is strongly recommended during COPD exacerbation [12] [14]. We
administered short-acting /2 agonists using a metered dose inhaler. Further,
short-term systemic steroid administration (prednisolone equivalent of 30 - 40
mg/day) for severe COPD improves hypoxemia and shortens time to recovery
[9] [13] [15]. Although it was not used in this patient, systemic steroids have the

potential to be beneficial in the perioperative period.

4. Conclusion

By combining epidural anesthesia with peripheral nerve blocks, we safely per-

formed a procedure in a patient with severe COPD while avoiding IPPV.
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