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ABSTRACT

Children with neuromuscular diseases may often present for anesthesia either as a part of a diagnostic procedure or surgery relating to their
underlying disorder or for incidental surgery. The diagnosis may be clear from either a family history or from the clinical and pathological
features. We managed to successfully anesthetize an 8-year-old male child who was a known case of Duchenne’s muscular dystrophy and was
posted for skin grafting surgery of his right lower limb. We would like to emphasize here the benefits of regional anesthesia, in such cases,
(caudal in this case) which to a great extent reduces the requirement of general anesthetics used in the procedure, apart from giving adequate

analgesia to the patients.
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INTRODUCTION

Duchenne muscular dystrophy (DMD) is an x-linked recessive
disorder caused by a mutation in the dystrophin gene located
on chromosome Xp21." A typical presentation is proximal muscle
weakness. Patients develop respiratory distress and cardiomyopathy
in the advanced stage of the disease. The patients have associated
difficult airway anatomy in the form of macroglossia and limited
mobility of the mandible and cervical spine. These patients
are at an increased risk of developing extreme hyperthermia,
rhabdomyolysis, and hyperkalemic cardiac arrest when exposed
to halogenated inhalational anesthetics and depolarizing muscle
relaxants.?> Here, we discuss the successful anesthetic management
of an 8-year-old male child with DMD posted for skin grafting of the
lower leg who underwent the procedure under general anesthesia
supplemented with caudal anesthesia.

Case DEScRIPTION

An 8-year-old male child, weighing 16 kg and a known case of DMD
was posted for skin grafting of the right lower leg. He had suffered
a right metatarsal fracture, following a fall, which was managed
conservatively, by applying a cast over the right leg. However,
the child developed an ulcer over his right ankle, which increased
progressively and eventually needed skin grafting. The parents
gave a history of the child being diagnosed with DMD at the age
of 4 years after he had gradual bilateral lower limb weakness with
pseudohypertrophy of calf muscles and he walked with a limp. On
airway examination, the child had a large tongue and Mallampati
gradelll. Cardiovascular and respiratory systems were within normal
limits. Rest all his investigations including serum creatinine and
serum electrolytes were within normal limits. On the day of surgery,
a written, informed, and valid consent was taken from his father. A
new Jackson-Rees circuit was taken and was flushed with oxygen
for 20 minutes. The soda-lime was changed and the vaporizers were
demounted from the anesthesia machine. Monitoring included non-
invasive blood pressure, electrocardiogram (ECG), neuromuscular
monitoring, capnography, temperature, and pulse oximeter. The
child was induced with injection fentanyl 30 pg followed by propofol
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35 mg. Atracurium 15 mg was administered, once the train of four
(TOF) ratio was 0, to facilitate endotracheal intubation with a portex
uncuffed endotracheal tube no 5. Considering his nature of the
surgery, the child was administered caudal anesthesia with 10 mL of
0.25% plain ropivacaine. Intraoperatively, the child was maintained
on oxygen + nitrous oxide and propofol infusion. However, the
requirement of propofol infusion was considerably low due to
the effective caudal anesthesia and stable hemodynamics were
maintained intraoperatively. ETCO, has maintained between 30 and
34 mm Hg. The child was catheterized intraoperatively to measure
the urine output. The total duration of surgery was 1.5 hours. The
child was adequately and smoothly reversed and extubated only
after confirming complete recovery from muscle paralysis (as shown
by the NM monitor) and good respiratory efforts. The child was
kept in the intensive care unit for 48 hours and was watched for
signs of rhabdomyolysis or hyperkalemia and shifted to ward for
further care (Fig. 1).

Discussion

The main anesthetic concerns in a child with DMD are the
possibilities of difficult intubation, prolonged duration of
neuromuscular block, a possible need for postoperative ventilation,
and occurrence of rhabdomyolysis and cardiac arrhythmias when
exposed to halogenated volatile anesthetic agents and depolarizing
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Fig. 1: Pseudohypertrophy of the calf muscles in Duchenne muscular
dystrophy

muscle relaxants. Anesthetic considerations in such patients are
in relation to the use of various anesthetic agents as well as the
concomitant systemic effects of the disease. Such patients usually
have multisystemic involvement leading to cardiomyopathy,
decreased lung volumes, sleep apnea, pulmonary hypertension,
gastric hypomobility and dilation, weak pharyngeal muscles. Use
of muscles relaxant in patients with DMD produce effects different
than normal patients. The use of succinylcholine is contraindicated
due to the possibility of rhabdomyolysis, hyperkalemia, cardiac
arrest, and risk of malignant hyperthermia.* Similarly, the use of
non-depolarizing neuromuscular drugs is associated with increased
sensitivity and prolonged neuromuscular block. The exact cause
is still unclear and remains speculative. Two possibilities are
considered: (1) change in pharmacokinetics and (2) alteration in
neuromuscular junction due to underlying disease.’” Regional
anesthesia is considered a safe option in such cases as it helps
not only to provide optimal analgesia but also to minimize the
requirements of general anesthetics.2 We decided to give general
anesthesia along with the use of a non-depolarizing muscle
relaxant, considering the presence of macroglossia, and the
duration of surgery in our patient. Precautions must be taken to
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ensure that patient is not exposed to inhalational agents during
surgery. This can be ensured by unmounting all the vaporizers
from the anesthesia machine, using fresh soda-lime, and breathing
circuits by running the machine at a high fresh gas flow rate for 20
to 30 minutes.

CoNcLUSION

We describe the successful anesthetic management of a case
DMD who underwent skin grafting under general anesthesia
supplemented with caudal anesthesia. A careful preoperative
evaluation and avoidance of anesthetic agents which may trigger
rhabdomyolysis and severe hyperkalemia are the keys to successful
anesthesia outcomes in patients with DMD.
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