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Abstract

BACKGROUND

Patients with Becker muscular dystrophy (BMD) have a high risk of developing
hyperkalemia, rhabdomyolysis, and malignant hyperthermia when exposed to
volatile anesthetics and depolarizing muscle relaxants. Patients with BMD are also
prone to respiratory depression after general anesthesia. Thus, it is extremely
challenging for anesthesiologists to manage anesthesia in BMD patients, partic-
ularly in pediatric BMD patients. Here, we present successful anesthesia
management using transversus abdominis plane block (TAPB) combined with
total intravenous anesthesia (TIVA) in a pediatric BMD patient undergoing
laparoscopic inguinal hernia repair.

CASE SUMMARY

A 2-year-old boy, weighing 15 kg, with BMD, was scheduled for laparoscopic
inguinal hernia repair. TIVA was used for induction, and continuous infusions of
short-acting intravenous anesthetics combined with TAPB were performed for
anesthesia maintenance. Moreover, TAPB provided good postoperative analgesia.
The patient underwent uneventful surgery and anesthesia, and over the 17 mo
follow-up period showed no anesthesia-induced complications.

CONCLUSION

TAPB combined with TIVA, using short-acting intravenous anesthetic agents, can
provide safe and effective anesthesia management in pediatric BMD patients
undergoing short-term abdominal surgery.

Key Words: Transversus abdominis plane block; Total intravenous anesthesia; Becker
muscular dystrophy; Pediatric patient; Case report
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Peng L et al. Anesthesia in a Becker muscular dystrophy patient

Core Tip: Becker muscular dystrophy (BMD) is a rare disease induced by genetic
mutations. Anesthesia management is extremely challenging in patients with BMD, as
they are at high risk of developing hyperkalemia, rhabdomyolysis, or malignant
hyperthermia. The mortality rate is very high in patients with these complications. In
this report, we describe the use of total intravenous anesthesia combined with
transversus abdominis plane block for laparoscopic inguinal hernia repair in a pediatric
patient with BMD. This anesthesia technique is considered a safe and effective strategy
for pediatric BMD patients. Our pediatric BMD patient achieved a good outcome.

Citation: Peng L, Wei W. Anesthesia management in a pediatric patient with Becker muscular
dystrophy undergoing laparoscopic surgery: A case report. World J Clin Cases 2021; 9(29):
8852-8857

URL: https://www.wjgnet.com/2307-8960/full/v9/i29/8852 htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i29.8852

INTRODUCTION

Becker muscular dystrophy (BMD) is an X-linked autosomal recessive disease
resulting in partial absence or abnormality of dystrophin[1]. It is a rare disease with an
incidence of approximately 1 in 18000 live male births[2]. Although the progression of
BMD is slow, the disease eventually results in dilated cardiomyopathy or respiratory
failure that may not be consistent with muscular weakness[3]. Patients with BMD have
a high risk of hyperkalemia, rhabdomyolysis, and malignant hyperthermia when they
are exposed to volatile anesthetics and depolarizing muscle relaxants[4]. Malignant
hyperthermia is a severe anesthesia-related complication with a poor prognosis and
high mortality rate. Therefore, it is highly challenging for anesthesiologists to manage
anesthesia in BMD patients, particularly in pediatric patients. Herein, we present
successful anesthesia management using transversus abdominis plane block (TAPB)
combined with total intravenous anesthesia (TIVA) in a pediatric BMD patient
undergoing laparoscopic inguinal hernia repair to provide experience regarding
anesthesia management in BMD patients.

CASE PRESENTATION

Chief complaints
A 2-year-old boy, weighing 15 kg and 93 cm in height, was hospitalized due to a left
inguinal hernia (Figure 1A).

History of present illness
The patient developed a reducible mass in the left groin area after crying at the age of
1 year.

History of past illness

The child was diagnosed with BMD at the age of 18 mo based on genetic testing,
which showed a deletion of exon 45-47 in the Duchenne muscular dystrophy (DMD)
gene.

Personal and family history
No data were available.

Physical examination
Physical examination revealed that the patient was in good general condition, except
for congenital malformations of the fingers (Figure 1B) and toes (Figure 1C).

Laboratory examinations
Laboratory tests showed elevated levels of creatine kinase (CK, 4891 IU/L), lactate
dehydrogenase (LDH, 745 IU/L), and hydroxybutyrate dehydrogenase (HBDH, 668
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Figure 1 Physical examination. A: The patient's left inguinal hernia; B: Congenital malformations of the fingers; C: Toes.

U/L).

Imaging examinations

Preoperative electrocardiogram, transthoracic echocardiography, and chest X-ray were
normal. Electromyography suggested possible myogenic damage in bilateral musculus
biceps brachii.

FINAL DIAGNOSIS

The patient was diagnosed with inguinal hernia combined with BMD.

TREATMENT

The patient was scheduled for laparoscopic inguinal hernia repair. Before surgery, we
prepared an anesthesia machine without recent use of volatile anesthetics. The
machine was also flushed with fresh oxygen for approximately 30 min. Dantrolene
was also prepared for emergency administration. Following admission to the
operating room, the patient was monitored using non-invasive blood pressure
measurement, electrocardiogram, and pulse oxygen saturation. Peripheral venous
access was previously established in the ward. General anesthesia was induced with
0.15 mg atropine, 0.5 mg midazolam, 45 mg propofol, 30 pg fentanyl, and 1 mg cisatra-
curium besylate. A cuffed endotracheal tube 4.5 mm in size was inserted using a video
laryngoscope for mechanical ventilation. At 13 em H,O inspiratory pressure, 8-10
mL/kg of tidal volume could be achieved. End-tidal carbon dioxide (EtCO,) and
nasopharynx temperature were continuously monitored. Ventilator parameters were
adjusted to maintain EtCO, in the normal range. Bilateral TAPB with 0.25%
ropivacaine 6 mL under ultrasound guidance was then performed (Figure 2). The
TAPB can provide analgesia for iliac and inguinal regions for approximately 6 h.
Anesthesia was maintained with 2-4 mg/kg/h propofol and 0.05-0.1 pg/kg/min
remifentanil with an oxygen-air mixture. During the operation, the patient’s heart rate
ranged between 100 and 130 bpm, while the mean blood pressure was between 60 and
80 mmHg. The EtCO, fluctuated between 35 and 45 mmHg, and the nasopharyngeal
temperature was 36.4-36.6 °C. The operation lasted approximately 20 min. The patient
recovered spontaneous breathing 10 min after cessation of anesthetics infusion, and
then 0.2 mg neostigmine combined with 0.1 mg atropine was administered to reverse
cisatracurium besylate-induced neuromuscular block. After 5 min of neostigmine
administration, the patient’s tidal volume increased to approximately 6-8 mL/kg, and
he recovered consciousness. The endotracheal tube was immediately removed.
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Figure 2 Transversus abdominis plane block was performed under ultrasound guidance. The arrow indicates the nerve block needle, and the local
anesthetics spread between the internal oblique (I0) and transversus abdominis (TA). EO: External oblique.
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OUTCOME AND FOLLOW-UP

The patient recovered from anesthesia uneventfully and was transferred to the
postoperative care unit (PACU). There were no episodes of decreased oxygen
saturation or nausea in the PACU, and he did not require additional analgesics during
the postoperative period. He was discharged on postoperative day 1. The 17 mo
follow-up period revealed no complications related to anesthesia.

DISCUSSION

BMD is a congenital muscle disorder caused by genetic mutations[1]. The diagnosis
usually depends on a muscle biopsy or genetic testing[4]. BMD differs from DMD in
terms of slower progression and less severe muscle weakness. BMD patients rarely
have clinical manifestations in early childhood but often have other deformities, such
as scoliosis, tracheal stenosis, macroglossia, or inguinal hernia[3,5,6]. These deformities
usually require surgical correction in childhood. Anesthesia management is extremely
challenging for anesthesiologists, as patients with BMD have a high risk of developing
hyperkalemia, rhabdomyolysis, or malignant hyperthermia, and the incidence of
respiratory depression after anesthesia is also increased[4]. Cardiac arrest and
malignant hyperthermia episodes have been reported in young BMD patients who
inhaled isoflurane during anesthesia induction or maintenance[7-9]. Therefore,
anesthesia management is more difficult in children with BMD, as the available
anesthesia methods for children are limited.

Intraspinal anesthesia, such as spinal anesthesia, epidural anesthesia, caudal block,
and saddle block, using local anesthetics is considered a good option for patients with
BMDI[6]. When intraspinal anesthesia was performed as the only anesthesia technique,
BMD patients were less likely to have rhabdomyolysis or malignant hyperthermia.
However, intraspinal anesthesia is limited in severe BMD patients with impaired
respiratory or cardiac function, as it may further decrease the patient’s breathing
capacity or cardiac output.

Regional anesthesia is considered a safe approach in patients with muscular
dystrophy[10]. Regional anesthesia has a reduced impact on hemodynamics and
respiratory function. Therefore, it might have more advantages in high-risk patients
with cardiac or respiratory dysfunction induced by muscular dystrophy. Moreover,
regional anesthesia could provide effective postoperative analgesia without
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respiratory depression, postoperative nausea, or vomiting. However, both intraspinal
anesthesia and regional anesthesia are difficult to implement as the only anesthetic
technique in a conscious pediatric patient because of non-cooperation.

Previous reports have shown that TIVA with or without a non-depolarizing muscle
relaxant is a safe approach for anesthesia management in BMD patients[1,2,11]. It has
been proven that propofol, etomidate, and opioids did not trigger hyperkalemia,
rhabdomyolysis, or malignant hyperthermia[12,13]. Nevertheless, when TIVA was
used as the only anesthetic technique, the occurrence of postoperative respiratory
depression may increase in BMD patients due to high sensitivity to opioids and
muscle relaxants. Moreover, propofol may lead to profound hypotension, reduced
organ perfusion, and violent coughing[14]. Due to high sensitivity and prolonged
duration of action of muscle relaxants in muscular dystrophy patients, it is even
suggested that muscle relaxants should be avoided[2]. Another report revealed that
muscle relaxant antagonists could effectively reverse muscle relaxation in progressive
BMD patients, and the risk of respiratory depression induced by residual
neuromuscular blockade after endotracheal extubation could be decreased[11]. Train-
of-four (TOF) stimuli may be helpful in monitoring neuromuscular blockade when
muscle relaxants are used. Thus, it is possible that non-depolarizing muscle relaxants
can be used in patients with BMD. Cisatracurium besylate is a non-depolarizing
muscle relaxant without the requirement of dose-dependent histamine release. In our
patient, we used a small dose of cisatracurium besylate to provide muscle relaxation
for endotracheal intubation and surgery. In addition, different to using TIVA as the
only anesthetic technique, we performed TAPB after anesthesia induction to allow a
reduction in the dose of the intravenously administered anesthetics and muscle
relaxant during anesthesia maintenance. The respiratory depression induced by
opioids and residual muscle relaxants might also decrease.

After surgery, particularly in the PACU, close attention should be paid to
respiratory depression, analgesia, and mechanical muscle injury in BMD pediatric
patients. Episodes of decreased oxygen saturation may occur due to postoperative
respiratory depression. As opioids are considered to result in a high risk of respiratory
depression, postoperative nausea, and vomiting, opioid-based patient-controlled
intravenous analgesia should be avoided in BMD patients. Although non-steroidal
anti-inflammatory drugs are used for postoperative pain management in adult BMD
patients, their safety and effectiveness during analgesia are still uncertain[2,6,15].
Regional techniques, such as TAPB in our case, could provide an effective and safe
postoperative analgesia for BMD patients[10]. The excellent analgesia provided by
regional anesthesia could also decrease the restlessness of pediatric patients after
surgery. To prevent mechanical muscle injury, the noninvasive blood pressure
monitoring interval may need to be extended.

Although dantrolene is effective in treating anesthesia-induced rhabdomyolysis or
malignant hyperthermia, prevention is still the most important factor in the anesthesia
management of patients with BMD[3]. Volatile anesthetics and depolarizing muscle
relaxants should be contraindicated in patients with BMD or with a positive family
history. It is also necessary to flush the anesthetic machine with fresh oxygen before
anesthesia. Comprehensive perioperative monitoring, including electrocardiogram,
blood pressure, pulse oxygen saturation, EtCO,, and body temperature, are very
important in BMD patients. Blood gas analysis should also be performed if necessary.

There were some limitations during the anesthesia management of our patient.
First, TOF stimuli were not applied during anesthesia or in the PACU in our patient.
However, we reduced the dose of intravenous anesthetic agents and muscle relaxant.
In addition, a muscle relaxant antagonist was administered to reverse the
neuromuscular block. Second, considering the duration of surgery was short, we did
not perform invasive blood pressure monitoring and blood gas analysis. We extended
noninvasive blood pressure monitoring to every 5 min to prevent mechanical muscle
injury.

CONCLUSION

TAPB combined with TIVA, using short-acting intravenous anesthetic agents, could
provide safe and effective anesthesia management and postoperative analgesia for
short-term abdominal operations in pediatric BMD patients. Comprehensive periop-
erative monitoring and care are crucial for muscular dystrophy patients undergoing
general anesthesia.
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